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Abstracts of the 11th IDF-WPR Congress 2016 
& 8th AASD Scientific Meeting

27th-30th October, 2016, Taipei, Taiwan 

About  

 
The 11th International Diabetes Federation Western Pacific Region Congress (11th 

IDF-WPR Congress) and the 8th Scientific Meeting of the Asian Association for the Study of 

Diabetes (8th AASD Scientific Meeting) is held on October 27 to 30, 2016 in Taipei, Taiwan. 

 

The main theme of the 11th IDF-WPR Congress and 8th AASD Scientific Meeting is set as 

"Create a new dimension in diabetes: Prevention, Protection and Care". This congress 

includes Plenary Lectures to highlight the major developments in diabetes in recent years 

and over 40 symposia to cover major fields for diabetes care. We have recruited more than 

3000 participants from 46 countries, invited more than 160 speakers to deliver 250+ 

speeches. In addition, there are 77 oral presentations and 484 posters will be displayed 

during the congress. With 22 member associations of WPR, we believe this congress can 

serve as a platform for every participant and provide an exchange between individuals and 

institutions to discuss the current status of diabetes research in challenging areas. 

 

The congress is also in conjunction with Asia-Pacific Diabetes and Obesity Study Group 

(APDO) Symposium 2016, the Study Group of Molecular Diabetology in Asia (MDIA) 

Symposium 2016, the 7th Asian Diabetic Surgery Summit (ADSS) 2016 and the annual 

meeting of local organizers: "37th Annual Meeting of the Chinese Taipei Diabetes 

Association", "Bi-Annual Meeting of the Taiwanese Association of Diabetes Educators 

2016", "Annual Meeting of Taiwan Society for Metabolic and Bariatric Surgery (TSMBS) 

2016". Moreover, the "IDF-WPR Asia-Pacific Diabetes Epidemiology and Education Training 

Course 2016",  "IDF-WPR Education Program: Train the Trainers program 2016" and 

2016 Young Leaders in Diabetes (YLD) program will also be held concurrently. 

 

With the above-mentioned activities and experiences to be shared in this grand Congress, 

it is believed the care quality of diabetes health in the world could be enhanced.  
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Program at a glance of the 11th IDF-WPR Congress 2016 & 8th AASD Scientific Meeting 
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Date Wednesday, Oct. 26 Thursday, Oct. 27 

Venue Taipei Teacher’s Hostel Taipei Teacher’s Hostel Taipei International Convention Center (TICC) 

Location Room 120 Room 120 1F Lobby 401 

08:00-10:00 

APDEC 2016 APDEC 2016 

 

WPR 
Executive Board Meeting 

10:00-12:00 
AASD 

Executive Board Meeting 

12:00-13:30 
 

13:30-17:00 

R
egistration (13:30-17:00) 

WPR Council Meeting 

17:00-18:15 
 

 EV01 
Updates on GLP-1 receptor agonists and 

cardiovascular diseases (Location: 101AB) 
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Date DAY 1  Friday, Oct. 28 

Venue Taipei International Convention Center (TICC) Taipei World 
Trade Center 

(TWTC) 
Location 1F Lobby 3F Plenary Hall 201ABC 201DEF 101AB 101CD 102 103 3F South  

Lounge 
4F Joy 
Lounge 

09:00-10:00 

R
egistration (07:30-17:00) 

Opening Ceremony 

 

APDEC 
2016 & 
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Trainers 
program 

2016 

Diabetes 
Hacking 
Medicine 

 

10:00-10:30 
IDF-WPR Presidential 

Lecture  
Prof. Wayne H -H Sheu  Poster Presentation, Exhibition &

 ID
F-W

PR
 V

illage Exhibition  
(10:00-17:00) 

10:30-11:00 Coffee Break @ TWTC 

11:00-12:00 
Keynote Lecture 

Prof. Takashi Kadowaki   

12:10-13:30  

LN01 
Tonghua Dongbao 

MP01 
Meet the Expert  

LN02 
LG Life Science  

13:30-15:15 

SP01 
AASD DM Guideline 

Symposium 

S01 
Current Diabetes 

Burden and 
Performance in  
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S02 
Update of 
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S03 
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How and Why? 
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Taiwanese 

Diabetes Care 
3.0 – Improving 

Efficiency 
through 

Automation 

S04      [MDIA] 
Genetic 

Architecture of 
T2DM 

OL01 
Epidemiology and 

Prevention of 
Diabetes 

15:15-15:30   

15:30-15:45 Coffee Break & Poster Session (A-C) @ TWTC 

15:45-17:30 

 S05 
Current Diabetes 

Burden and 
Performance in  

WPR (II) 

 
[7th ADSS &  

TSMBS] 

S06 
Childhood Obesity 

and Diabetes: 
Environmental Risk 
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and Intervention 

SP03 
Using Big Data 

for Research and 
Care in Diabetes 

S07      [MDIA] 
Mitochondria in 

Diabetes 

OL02 
Pathogenesis of 

Obesity, 
Diabetes, and 

Diabetic 
Complications 

18:00-20:00  Welcome Reception (TICC – 3F Banquet Hall) 
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F. Tütüncüler, Y. Cesur, R. Bundak, H. Sağlam, E. Şimşek, A. Bereket and Turkish Pediatric Diabetes Research
Group Evaluation of therapeutics management patterns and glycemic control of pediatric type 1 diabetes mellitus
patients in Turkey: A nationwide cross-sectional study 32

N.S. Levitt, N. Peer, K. Steyn, C. Lombard, G. Maartens, E.V. Lambert and J.A. Dave Increased risk of dysglycaemia in South
Africans with HIV; especially those on protease inhibitors 41

S.R. Merger, W. Kerner, M. Stadler, A. Zeyfang, P. Jehle, M. Müller-Korbsch, R.W. Holl, for the DPV Initiative and the German
BMBF Competence Network Diabetes mellitus Prevalence and comorbidities of double diabetes 48

X. Xu, J. Wang, L. Li, C. Wang, W. Li, Q. Zhang and L. Yang The role of obestatin in Roux-en-Y gastric bypass surgery in the
obese, type 2 diabetes Zucker rat 57

G. Kramer, N. Kuniss, V. Jörgens, T. Lehmann, N. Müller, S. Lorkowski, G. Wolf, U.A. Müller and C. Kloos Prospective
analysis of principles and frequency of self-adjustment of insulin dose in people with diabetes type 1 before and after
participation in a diabetes treatment and teaching programme 65

F. Matsubara, Y. Nagai, H. Tsukiyama, H. Shimizu, E. Yamanouchi, T. Iwamoto, Y. Sada, H. Kato, A. Ohta and
Y. Tanaka Proposed cut-off value of the intrahepatic lipid content for metabolically normal persons assessed by
proton magnetic resonance spectroscopy in a Japanese population 75

R. Mahieu, M.N.O. Coenen, T. van Bemmel, H.J. van der Zaag-Loonen and W.J. Theuvenet Detecting intrinsic muscle
weakness of the hallux as an addition to early-stage screening of the feet in patients with diabetes 83

D.C. Lee, J.A. Long, M.A. Sevick, S.S. Yi, J.K. Athens, B. Elbel and S.P. Wall The local geographic distribution of diabetic
complications in New York City: Associated population characteristics and differences by type of complication 88

K. Eh, M. McGill, J. Wong and I. Krass Cultural issues and other factors that affect self-management of Type 2 Diabetes
Mellitus (T2D) by Chinese immigrants in Australia 97

B. Zhang, Z. Jin, L. Sun, Y. Zheng, J. Jiang, C. Feng and Y. Wang Expression and correlation of sex hormone-binding
globulin and insulin signal transduction and glucose transporter proteins in gestational diabetes mellitus placental
tissue 106

Brief report
N.Y. Ben Haider and A.H. Ziyab Prevalence of prediabetes and its association with obesity among college students in
Kuwait: A cross-sectional study 71

R. Williams Estimating the national and global costs of diabetes 118

Available online at www.sciencedirect.com

ScienceDirect

120/S1

October 2016

About v

Program at a Glance vi

Speech Abstracts

Keynote Lecture S1

Plenary Lecture S1

Presidential Lecture S2

Diabetes Performance Measures 

Current Diabetes Burden and Performance in WPR S2

Who Does What in the Health Care for Diabetes in Taiwan S5

Bariatric Surgery – An Update *

Update of Bariatric/Metabolic Surgery S6

Early Screening and Intervention of Prediabetes and Diabetes  

Screening of Diabetes: How and Why? S7

Childhood Obesity and Diabetes: Environmental Risk Factors, Screening, and Intervention S7

MDIA 2016 - Diabetes Management: Gene and Environment *

Genetic Architecture of T2DM S8

Mitochondria in Diabetes S9

The Role of Epigenetics in Diabetes and its Complications S10

Environmental Pollutants and Diabetes S10

Delay Diabetes Complication 

Cardiovascular Disease and Diabetes—Clinical and Translational S11

DM Nephropathy: Risk, Mechanism, Management and Outcome S12

Diabetic Neuropathy: Clinical Update S13

Diabetic Eye Disease: Early Detection, and Treatment S14

Diabetes Foot: Learning from Diabetes Foot Care Program S14

Beta Cell Replacement Therapy and Imaging *
Pancreas Transplantation S15

Islet Transplantation S16

Stem Cell Therapy S17

Islet Imaging S18

Optimizing Diabetes Therapy *

Orally Administered Antidiabetic Agents S19

Page

http://www.sciencedirect.com/


Volume 119

Diabetes Research and Clinical PracticeSeptember 2016

C o n t e n t s

Research Articles
H. Denic-Roberts, T. Costacou and T.J. Orchard Subjective sleep disturbances and glycemic control in adults with long-
standing type 1 diabetes: The Pittsburgh’s Epidemiology of Diabetes Complications study 1

S.F. Ang, S.C. Lim, C.S. Tan, J.C. Fong, W.Y. Kon, J.X. Lian, T. Subramanium and C.F. Sum A preliminary study to evaluate the
strategy of combining clinical criteria and next generation sequencing (NGS) for the identification of monogenic diabetes
among multi-ethnic Asians 13

S.L. Ennis, M.P. Galea, D.N. O’Neal and M.J. Dodson Peripheral neuropathy in the hands of people with diabetes mellitus 23
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Speech Abstracts

Keynote Lecture

KN-01
Adiponectin and its receptors: A major role in type 2 diabetes
and obesity-linked diseases
Takashi KADOWAKI1. 1Department of Diabetes and Metabolic
Diseases, Graduate School of Medicine, The University of Tokyo

Adiponectin is an adipocyte hormone that is most abundantly
expressed in white adipose tissue, whose function was
entirely unknown. We and others discovered that adiponectin
enhances insulin sensitivity and possesses anti-diabetic
actions. We subsequently identified and cloned the receptors
of adiponectin (AdipoR1 and AdipoR2), which represent a
new receptor superfamily containing seven-transmembrane
domains. AdipoR1 and AdipoR2 regulate the burning of
glucose and fatty acids and enhance insulin sensitivity.
In obese subjects, the expression of not only adiponectin but
also AdipoR1 and AdipoR2 is reduced, which is themain cause
of various diseases associated with obesity such as type 2
diabetes, metabolic syndrome, cardiovascular disease and
short life. We developed a small-molecule adiponectin recep-
tor agonist (AdipoR Agonist: AdipoRon) and showed that orally
administered AdipoRon activates the same signaling pathway
as caloric restriction and physical exercise, thereby improving
obesity-related diseases as a whole, including type 2 diabetes,
and actually working as a health- and longevity-promoting
drug. Most recently, we succeeded in elucidating the three-
dimensional structure of adiponectin receptors, and is con-
ducting research toward identifying the mechanism of adipo-
nectin actions at the atomic level, and optimizing adiponectin
receptor agonists, based on the three-dimensional structure
data.

Plenary Lecture

PL-01
Diabetes: Is this the greatest epidemic in the history of
mankind
Paul ZIMMET1. 1Monash University, Melbourne, Australia

Diabetes has been seriously underrated as a global public
health issue. The last three decades have witnessed an epide-
mic rise in thenumberofpersonswithdiabetes, especially type
2 diabetes. The main burden lies in developing nations where
more than 80% of the people with diabetes live. While aging,
urbanization and associated lifestyle changes are the major
determinants for the rapid increase, adverse intrauterine
environmental and the resulting epigenetic changes may be
major factors contributing to the epidemic inmany developing
countries. Diabetes risk through epigenetic changes can be

transmitted inter-generationally thus creating a vicious cycle
that will continue to feed the diabetes epidemic. History
provides important lessons such as those from major cata-
strophic events such as the DutchWinter Hunger and Chinese
famines. The Chinese famine may have been the trigger for
what may be viewed as a diabetes “avalanche” many decades
later inChina.More than60%of thepeoplewithdiabetes live in
Asia with almost one third in China. The spectacular rise in
diabetes poses huge social and economic problems to most
nations in Asia and could impede national and regional
development. More action is required to understand the
drivers of the epidemic to provide the rationale for prevention
strategies. Unless drastic steps are taken through national
prevention programmes to curb the escalating trends in all the
countries, the social, economic and health care challenges are
likely to be insurmountable. More reliable estimates of the
future burden of diabetes are urgently needed. It is apparent
that the IDF have consistently underestimated the global
burden. In 2011, their estimate was already 371 million people
with diabetesyet this had earlier beenpredicted as the forecast
20 years hence for 2030. Type 2 diabetes will remain one of the
greatestchallengestohumanhealthformanyyearstocome.To
meet the challenge wemust also direct attention to see which
countries may bear the brunt of diabetes in the future and to
plan the resources need to address it.

PL-02
From p-values to proteins: Using genetic and genomic data to
deliver biological insights and clinical opportunities for type 2
diabetes
Marc MCCARTHY1,2. 1Wellcome Trust Centre for Human Genetics,
University of Oxford, 2Oxford Centre for Diabetes, Endocrinology and
Metabolism, University of Oxford, Oxford, UK

The growing prevalence of type 2 diabetes highlights the limi-
tations of available preventative options, and high rates of
diabetes complications attest to the inadequacies of current
treatments. Novel therapeutic strategies need to be infor-
med by a more complete understanding of the molecular
and physiological basis of disease, delivering validated inter-
ventional targets and biomarkers to define disease risk,
progression, and subtype.
My group, working within large global consortia, uses human
genetics to deliver this understanding. Growing availability
of exome sequence and array data now delivers coding variant
associations that can plug directly into functional studies.
However, the main repository of variant association for
T2D remains ∼100 common variant signals uncovered by
GWAS, most of which map outside coding sequence. We are
implementing a multifaceted approach that combines
genome-scale and focused functional studies to unlock the
biology within these loci.
We use fine-mapping to improve localisation of causal
variants, and map these onto regulatory annotations from
key tissues, most notably the human islet. This provides
a platform for identifying downstream transcripts through
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tissue-specific cis-eQTL analyses and conformational capture.
We combine these “regulatory variant” data with transcript
level information to define the best-supported transcripts in
each GWAS region. Finally, we connect loci through analyses
of protein-protein interaction, co-expression and pathway
data. These efforts are starting to bear fruit, with around
one-third of GWAS signals now featuring a well-supported
priority transcript. We follow up these priority candidates
through cellular, molecular, rodent and human studies to
consolidate mechanistic evidence. To build engagement, we
are co-developing, via the Accelerating Medicines Partnership,
a dedicated T2D knowledge portal that facilitates access to
these data for the wider research community.

PL-03
Precision medicine 2016: Opportunities & challenges
Victor J. DZAU1. 1National Academy of Medicine, Washington, DC,
USA

Since the turn of the century, the global research community
has made significant progress in genomics and other omics-
based fields, biostatistics, bioinformatics, and computational
biology, including the application of these fields to medicine.
These efforts have resulted in new diagnostic and therapeu-
tic advances based on an improved understanding of the
molecular basis of disease in individual patients, heralding
a new era of precision medicine. Precision medicine has
the potential to guide health care decisions toward the most
effective prevention of disease or treatment for a given patient,
and thus, improve care quality, while reducing the need
for unnecessary diagnostic testing and therapies. Moreover,
when applied at the population level, precision medicine
holds immense promise for public health, particularly in
disease prevention and risk assessment. Despite recent
breakthroughs, there are notable challenges and barriers to
broad precision medicine implementation and integration
in clinical and preventive practice. For example, there are
concerns that technologies may drive up costs in the short
run and also may further advance disparities in health care
delivery. A lack of sufficient IT infrastructure, as well as
effective training for the medical workforce may impede
integration into clinical practice. Furthermore, concerns
about data ownership, privacy, and sharingmust be addressed
before precision medicine can be broadly implemented.
Dr. Dzau will discuss the potential of precision medicine to
revolutionize medicine and improve health, barriers and
challenges to its introduction and use at scale in disease
prevention and treatment, and future policy directions to help
overcome these challenges.

Presidential Lecture

PR-01
The unrelenting challenge of diabetes in our world: Small step
and big changes
Wayne H-H. SHEU1. 1Taichung Veterans General Hospital,
Taichung, Taiwan

On behalf of Chairman, 11th IDF-WPR Congress and Chair of
IDF WPR, 206-2017, I would like to take this opportunity to
welcome all the delegates to attend this exciting meeting.
The number of people with diabetes, including those in
Western Pacific Region, has continuously rising during the
past decades. Despite that well established known traditional
risk factors for diabetes (eg, genetic, lifestyle, and behavioral
risk factors), recent researches have focused on identifying
the contributionsof genetic andepigeneticmechanisms.Given
the unrelenting increases in global health expenditure attrib-
utable to diabetes, an integrated and comprehensive approach

is needed to prevent diabetes as well as provide good care in
people with diabetes and related complications.
What is the next step in addressing the epidemic of diabetes
in our region? It is clear that the development of new drugs
and regimens are not sufficient. In consideration of wide
diversity of populations, cultures, medical systems and
economic developments in this region, I believe that all stake
holders should be linked together to solve these complex
barriers. The emphasis has to be on prevention at level before
disease occurrence but also prevention of diabetes related
complications, for example the community-based prevention
programs and education campaigns run by local governments
and professional societies.
Perhaps new incentives, in particularly targeting educations,
are needed to encourage the all professionals work with
patients themselves, families and the medical community
to provide performances-based plus values-added diabetes
care. It is time for an entirely different approach. All of us have
to reach out, and together, we can have a small step and get big
changes.

PR-02
Biological role of ALDH2 in metabolic diseases – Asian
perspectives
Lee-Ming CHUANG1. 1Department of Internal Medicine, National
Taiwan University Hospital, Taipei, Taiwan

The ALDH2 gene encodes mitochondrial aldehyde dehydro-
genase 2 (ALDH2), which catalyzes the metabolism of
acetaldehyde and other bioreactive aldehydes, including
propionaldehyde, butyraldehyde, and 4-hydroxynonenal
(4-HNE). Increased 4-HNE level in adipose tissue contributes
to insulin resistance and diabetes. An E487K mutation,
denoted as ALDH2*2, encoded by the rs671 A allele of the
ALDH2 gene, results in a reduction of enzymatic activity by
∼90%. The rs671 variant is present in a substantial proportion
of the East Asian population (560 million) but not in Western
populations. The Asian flush syndrome is thus named as
a result of marked elevation of circulating acetaldehyde
after alcohol drinking in carriers of mutant alleles. Recently,
a large-scalemeta-analysis in East Asian population identified
strong associations of genetic variations of the ALDH2 gene
with many parameters of the metabolic syndrome and the
risk of cardiovascular diseases. We also documented that
genetic variations of the ALDH2 gene were associated with
development of hypertension through gene and alcohol
interaction. In normal population, subjects carrying ALDH2
mutation have lower estimated glomerular filtration rate
(eGFR). In patients with type 2 diabetic, genetic variations of
the ALDH2 gene are also associated with urinary albumin-
creatinine ratio. In the aldh2*2-knockin mice model, we also
observed reductions in eGFR, glucose tolerance and insulin
sensitivity, and presence of hepatic steatosis due to increased
body weight on high-fat high-sucrose diet. With the intro-
duction of small-molecule chaperone for mutant ALDH2 such
as alda-1, our findings provide a therapeutic opportunity for
the huge population carrying this mutation and herald the
era of precision medicine by considering high prevalence of
the ALDH2 genetic variations in East Asian populations.

Current Diabetes Burden and
Performance in WPR

S01-1
DiabCare Malaysia: Journey to improving diabetes care in
Malaysia
Mafauzy MOHAMED1. 1Health Campus, Universiti Sains Malaysia,
Malaysia
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Type 2 DM is a growing epidemic in Malaysia. The prevalence
of T2DMhad risen from 11.6% in 2006 to 15.2% in 2011 in adults
aged ≥18 years and is expected to rise to about 22% in the
year 2020. DiabCare is a project started in Europe to provide
large scale, standardized information about status of diabetes
management and diabetes related complications. The data
could facilitate healthcare policy and improve the status of
diabetes care. DiabCare Asia started in 1997 and involved
many countries. The methodology involves collecting data on
demographics, treatment, diabetes control and complications
on a standardized case record form. Questionnaires on patient
health, treatment adherence and hypoglycemia were also
administered. In Malaysia, as a result of previous DiabCare
studies, the Ministry of Health had set up Diabetes Resource
Centres, trained more diabetes nurse educators, made HbA1c
testwidelyavailable and implemented standardized follow-up
protocols.
In DiabCare 2013, 19 hospitals with a total of 1,668 patients
were involved in the study. Mean age of the patients was 57.8
years; BMI 29.0 kg/m2; 48.7% led a sedentary lifestyle; mean
HbA1c 8.5%; 23.7% had HbA1c <7.0%; mean LDL 2.62 mmol/L
with 90%on treatment;meanBP 139.8/78.7 mmHgwith 86%on
treatment; 10.9% had history of myocardial infarction; 7.0%
had history of stroke/TIA; 27.8% had microalbuminuria and
23.4% had macroalbuminuria; 23.6% had non-proliferative
and 12.0% had proliferative retinopathy; 41.0% had peripheral
neuropathy. The most common OAD used was metformin
(78.6%) followed by SUs (35.4%); 65.4% were on insulin and the
most common insulin used was premix insulin (44.6%). Only
26.0% adhered completely to diet advice; 19.1% to exercise
recommendation; 72.5% to oral medications and 54.0% to
insulin injections treatment.
In summary, DiabCare studies had provided valuable input in
determining diabetes care in Malaysia. DiabCare 2013 had
shown improvement in the care of diabetic patients but more
efforts need to be done to achieve better control and reduce
complications.

S01-2
Diabetes care in Australia
Margaret MCGILL1. 1Diabetes Centre, Royal Prince Alfred Hospital,
University of Sydney, Sydney, Australia

Australia is not exempt from the burden of diabetes. Fortu-
nately however, universal health insurance (Medicare) pro-
vides free or subsidized diabetes treatment in primary care
and public hospitals. People with diabetes can choose to have
health insurance and access private specialist/hospital dia-
betes care. Common diabetes medications are subsided by
the government Pharmaceutical Benefits Scheme. Australia
has a National Diabetes Strategy which contains 7 goals but
the challenge is its implementation which needs both top
down and bottom up strategies to reduce the diabetes burden.
Unique to Australia is the National Association of Diabetes
Centres (NADC). The NADC supports organizations rather
than individuals. Membership (n = 109 Centres) is via a
stringent accreditation process and sets standards for 4 types
of membership (i) Centres of Excellence, (ii) Tertiary Centres
(iii) Care Centres and (iv) Affiliate Centres. A major function of
the NADC is the biannual, cross-sectional Australian National
Diabetes Audit (ANDA) which provides, through the standar-
dized collection of a minimum dataset, an overview of the
clinical status of people who attend specialist services. ANDA
results provide a mechanism for establishing benchmarks so
that participating organisations can evaluate their individual
site against peers. A fundamental role of the NADC is also
to provide an annual forumfororganisations to showcase their
successful and innovative clinical strategies, thus promoting
sharing and learning. Thismeeting is in addition to the annual
scientific congress. The NADC developed and promotes the
“DiabetesManagement in General Care Settings” coursewhich

is a national program focusing on the educational needs of
nurses and allied health professionals working in primary
care. In recent years there has been an increasing focus on the
role of primary care in providing diabetes services. This change
in themodel of care has highlighted the importance of integra-
tion of services underpinned by data collection between
primary and tertiary care. An example of this is the research
findings from the Royal Prince Alfred Hospital Diabetes
Centre. Through interrogation of our extensive Diabetes
Centre database we have shown the poor prognosis of youth
onset type 2 diabetes with outcomes much worse than for
type 1. A minimum data set from local primary care net-
work demonstrated equally poor indicators. These outcomes
have ramification for clinical practice and demonstrated the
need for innovative translational programs for the better-
ment of care to the community we serve. The burden is high
and requires strategies to focus urgently on prevention, early
detection and improved care.

S01-4
Meeting the needs of diabetes care in old people
Nigishi HOTTA1. 1Japan Organization of Occupational Health and
Safety, Chubu Rosai Hospital, Nagoya, Japan

As the patients with diabetes become older, they face
physiologic, cognitive, financial, and personal changes which
they may have little control. It is known that at least 20% of
peoples over the age of 65 years have diabetes. In Japan,
there are about 25% over the age of 65 years among the total
population. This number can be expected to increase rapidly in
the coming decade. Thus, it becomes the serious matter in
Japan.
Older persons with diabetes are at an increased risk for func-
tional limitation with diabetic complications and/or comitant
of other diseases. Therefore, it is important for all older
persons with diabetes primarily responsible individual goals
and priorities in collaborations with the health care team.
Functional ability is the degree of independence with which a
person is able to perform common activities of daily living.
Eachpatient’s total functioning is divided into fourmajorareas
such as physical, cognitive, emotional, and psychosocial.
In my presentation, cognitive dysfunction in older patients
with diabetes is talked from the viewpoint of prevention and
treatment.

S01-5
Current diabetes care status in Korea
Dae Jung KIM1. 1Ajou University, Suwon, South Korea

Diabetes mellitus is an increasing global health problem.
Mortality fromdiabeteswas 1.3millionpeople in 2010, twice as
many as in 1990. Furthermore, diabetes increases the risk of
disabling and life-threatening complications such as retinop-
athy, neuropathy, nephropathy, cardiovascular, and cerebro-
vascular diseases, peripheral artery occlusive diseases.
Theprevalenceofdiabeteshas increasedsignificantly in recent
decades. And the International Diabetes Federation states that
382 million people worldwide were suffering from diabetes in
2013, expected to rise to 592 million people by 2035. In a
nationally representative sample of Korea aged 30 years or
older, the prevalence of diabetes increased from 8.6% to
11.0% from 2001–2013. This number is expected to rise to 5.5
million by 2030, about 10.9% of the adult population aged 20
years or older.
The prevalence has especially increased in aged 70 years or
older; the rate of diabetes was 27.6% in 2013, approxi-
mately twice as high as in 2001. In addition, obesity, which is
the major causal factor detected in prediabetes and diabetes,
increased from 29.2% to 31.8% during the same period. Also,
there is an inverse linear relationship between body mass
index (BMI) and age at the diagnosis of diabetes among
those who are newly diagnosed. Average BMI decreased from
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30.4 kg/m2 in the youngest age group to 24.4 kg/m2 in the
oldest age group.
Several studies suggested that lowering blood pressure and
cholesterol levels and avoiding tobacco diminish the incidence
of cardiovascular diseases. Therefore, guidelines for diabetes
care recommend risk-factor control and regular screening
for complications in order to treat conditions related to
diabetes in their early stages. In Korea, according to National
Health Insurance Service (NHIS), medication adherence rate,
which estimated using the medication possession ratio, was
increased from 12.8 to 44.9 from 2002–2013. And, the propor-
tion of people with diabetes who treated with antihyper-
tensive medications increased from 56.0% to 62.5% from
2006–2013. And, 49.5% of people with diabetes were being
treated with lipid-lowering medication in 2013, which is
1.8-fold higher than in 2006. According the Korea National
Health and Nutrition Examination Survey (KNHANES)
studies in 2014, 45.6% of people with diabetes achieved
hemoglobin A1c (HbA1c) <7.0%, 72.8% of them achieved
bloodpressure (BP) <140/85 mmHgand58.0%of themachieved
LDL cholesterol <100 mg/dL. Only 19.7% of people with
diabetes were revealed to be good control of all three targets
(unpublished data). Control rates in 2014 were slightly
improved compared with the reports in the 2005 health
insurance data, where 40.3% achieved HbA1c <7.0%, 58.6%
achieved blood pressure (BP) <140/90 mmHg, 38.3% achieved
LDL cholesterol <100 mg/dL.
Nevertheless, subjects with type 2 diabetes hadmicrovascular
complications (end stage renal disease, 1.2%; diabetic retinop-
athy, 15.9%). And, the presence of macrovascular compli-
cations was higher in subjects with type 2 diabetes than those
without diabetes (295 ischemic stroke, 248 ischemic heart
disease, 41 cerebral hemorrhage per 10,000 persons in dia-
betic subjects; 62 ischemic stroke, 59 ischemic heart disease,
17 cerebral hemorrhage per 10,000 persons in non-diabetic
subjects). Current smoking in people with diabetes was still
higher in men (men, 43.2%; women, 6.4%).
Diabetes and cancer have been closely linked to each
other epidemiologically and biologically. Convincing evidence
indicates that diabetes is associated with increased risk for
several cancers. In Korea, the presence of cancer-related hos-
pitalization was higher in subjects with type 2 diabetes than
those without diabetes. Specifically, in subjects with type 2
diabetes, hospitalization events of stomach cancer, colorectal
cancer, liver cancer, pancreatic cancer, lung cancer were 37.9,
43, 48, 17.6, and 36 per 10,000 persons, respectively.
As the Korean population ages and diabetes prevalence
increases, it becomes increasingly crucial to find ways to over-
come problems to good diabetes management. Diabetes self-
management education is an important element of care for
all people with diabetes and those at risk for developing the
disease. However, only 39.4% received education for diabetes
management at least once in Korea. Therefore, systematic
approach to management diabetes including self-manage-
ment education is needed in order to prevent or delay the
complications of diabetes. And, the government need to estab-
lish a long-termpolicy to address the growing burden posed by
diabetes.

S05-1
Social-economic impact of diabetes in New Zealand
Steve CREW1. 1Diabetes New Zealand, Wellington, New Zealand

As in many other developed countries, diabetes is one of
New Zealand’s fastest-growing long-term conditions. Rising
occurrence replicates a blend of influences, including rising
prevalence, better uncovering of cases through increased
screening, slower development from uncomplicated to late-
stage disease and demographic change.
An estimated 257,000 people in New Zealand have diabetes as
at December 2014 or 6% of the population.

The prevalence of diabetes has been rising at an average of 7%
per year for the last eight years.
The prevalence of diabetes is increasing across all ethnic
groups and age groups; the largest increases in diabetes are
among adults aged 25–44 years, and at least one in six adults
aged 65 years and over has diabetes.
The increase in diabetes is consistent with trends in obesity.
The increasing occurrence of diabetes in New Zealand is
having a foremost bearing on our health system.
Diabetes, because it is a long-termconditionwith the potential
for severe complications, has high health costs. For example,
the total direct health care costs for a person with diabetes in
New Zealand are approximately three times those for people
without diabetes.
More generally, the long-term effects of diabetes will have an
inclusive bearing on society. This is because an increasing
number of peoplemay not be able to continueworking as they
did before the onset of their diabetes. The cost of this loss of
productivity has been estimated as being more than direct
health care costs.

S05-2
Socio-economic impact and initiatives of diabetes in Indonesia
Sidartawan SOEGONDO1. 1Department of Medicine, Faculty of
Medicine, University of Indonesia, Jakarta, Indonesia

Indonesia is a growing diabetic epidemic country despite
strong economic fundamentals, and improving standard of
living. Existences ofmany barriers to appropriate diabetes care
preventmany people from living a healthy and productive life.
This abstract mainly focus on the burden of diabetes, barriers
for improved diabetic care and steps that help Indonesia to
overcome the barriers. It is reported that two-third of diabetes
population is found in low to middle income countries. With
the average of 6%, urban cities in Indonesia are populated
with people living with diabetes. There are 7.6 million people
living with diabetes and 12.6 million others have pre diabetes
(National Health Survey in 2007). Fewer than half of thosewith
diabetes are aware of their condition. Less than one percent of
those who are aware and received diabetes treatment achieve
their goal of treatment. As results from the under diagnosed
and under treated, disability, loss of life and productivity due
to diabetes complications burden may negatively affect the
Indonesian economic progress. Today, with its low population
growth rate (1% annual growth rate since 2006), coupled with
solid productivity gains (5.6% of annual GDP rate) together
with stable inflation rate Indonesia has strong, long term
economic growth potential. The improving standard of living
in Indonesia is bringingwith its lifestyle changes that increase
diabetes risk and prevalence, thereby hampering sustainable
economic growth. Demand for healthcare, however, may
outstrip the country’s ability to provide it. Four key barriers
of diabetes care in Indonesia include lack of awareness about
diabetes in the general public and among some healthcare
professionals and policy makers, inequity of healthcare sup-
ply and demand resulting from an expanding patient popula-
tion and too few diabetes specialists, lack of resources in the
public healthcare system and among Indonesian population,
and that too few people receiving appropriate treatment.
Analytical study was done to estimate long-term clinical and
economic impact of a 1% HbA1c reduction in patients with
type 2 diabetes in Indonesia. The analysis was performed
using the published and validated CORE Diabetes Model over a
time horizon of 35 years, with future costs and clinical benefits
discounted at a rate of 3% per annum. The analysis compared
patients outcomes in two groups. In the poorly controlled
patient arm, HbA1c remained at 9.8%, in comparison with
reducing mean HbA1c to 8.8% in the active arm. Mean HbA1c
was assumed to remain unchanged throughout the analysis.
All other physiological characteristics were equal in the two
treatment arms. Results of the study showed that 1% reduction
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in HbA1c from baseline led to improvements in both clinical
and economic outcomes. Reducing HbA1c from 9.8% to 8.8%
was predicted to improve life expectancy from 10.07 years to
10.69 years (a difference of 0.61 years) and quality-adjusted life
expectancy from 6.56 quality-adjusted life years (QALYs) to
7.04 QALYs (a difference of 0.48 QALYs). In the reduced HbA1c
arm, incidence of macular edema and background diabetic
retinopathy were reduced by 20%, falling from 23.5% to 18.6%
and from 29.0% to 23.7%, respectively. Incidence of micro
albuminuria fell from 42.1% to 33.5%, incidence of gross
proteinuria fell from 22.9% to 15.1% and incidence of end-
stage renal disease fell from 13.7% to 8.3%. Also there is a
significant reduction in diabetic foot complications, besides
modest reduction in incidenceof cardiovascular diseasewhich
was clinically more significant. Direct medical costs were
lower by EUR 541 per patient in the reduced HbA1c group
over the 35-year time horizon of the analysis. Cost savings
were driven by the reduced expenditure as a result of renal
complications (EUR 2,838 in the control arm versus EUR 2,040
in the active arm). Treatment costs as a result of cardiovascular
disease, neuropathy/diabetic foot and eye disease were also
lower in the reduced HbA1c group. This study concludes
that 1% reduction in HbA1c from baseline was associated with
improved life expectancy and quality of life, as well as being
cost-saving over a 35-year time horizon.
Another study was done to estimate current direct costs
associated with managing diabetes-related complications
from a healthcare payer perspective in Indonesia. A structured
literature search of EMBASE,Medline and the Cochrane Library
databases was carried out to identify published studies
containing the costs of diabetes-related complications and
management in Indonesia. Results showed that Myocardial
infarction was the most costly complication in the year of
onset, associated with a cost of USD 22,673. Renal complica-
tions were also associated with significant costs. Transplant-
ation was estimated to cost approximately USD 21,532
in the first year and USD 5,033 in each subsequent year,
hemodialysis cost over USD 9,994 annually and peritoneal
dialysis cost over USD 6,391 each year. Ketoacidosis and lactic
acidosis were associated with costs of USD 1,007, whilst minor
hypoglycemia was the least costly at USD 36. Neuropathy/
diabetic foot complications especially gangrene treatment
was the most costly, at a cost of USD 3,356 in the year of
onset. Amputation was also associated with significant costs.
Study concludes that estimates of complication costs suggest
that the seven million patients with diabetes represent a
substantial economic burden in Indonesia. Also, this study
highlights that cardiovascular and renal complications pose
major economic burden, both in the year of onset and
subsequent years for diabetic patients in Indonesia. Key ini-
tiatives to overcome the barriers and their outcomes: Mapping
out key barriers to diabetes care and control, national action
plan 2015–2019 to control the rapid rise of non-communi-
cable disease (NCD) in Indonesia including diabetes consists
include the following initiatives; advocacy and Public Private
Partnership (PPP), health promotion and reduce risk factors,
strengthening healthcare service system within the scope of
integrating NCD care at primary care, improving quality of
human resources, improving access to medicines and infra-
structure as well as synchronizing policy. Moreover, surveil-
lance, monitoring and evaluation (monev) and research.
Today, ranked as top seventh country with highest diabetes,
the number has increased to 10 million people in Indonesia
living with diabetes. Key stakeholders including government,
national health insurance, HCP’s, patient support groups,
media and private sector are working in partnership to esta-
blish a functional health system in Indonesia that recognizes
the importance of diabetes awareness, diagnosis and treat-
ment. Awareness is low, and most people do not know what
they do not know about diabetes, its care and its conse-
quences. There is a great need tomake caremore accessible by

improving HCP skills and by encouraging teamwork among
healthcare disciplines. Currently, the ability to afford insulin in
Indonesia is dependent on income and health insurance
coverage, more people should be able to afford care. Through
the National Healthcare Insurance, government will expand
its 250 million citizens to health care by end of 2019. Lack of
availability, this is where multi stakeholder partnership to
make healthcare available and affordable in rural areas is a
factor in suboptimal quality of care. The issues stemming from
these barriers are interconnected and resolving them will
require a patient-centric, holistic approach.

S05-3
Landscape of diabetes in the Philippines
Rima TAN1. 1Diabetes Philippines, Mandaluyong, Philippines

The Philippines is an archipelago composed ofmore than 7,500
islands and is considered the seventhmost populated country
in Asia, with a populace of over 100 million.
In the past decade, a decline has been seen in communicable
diseases, such as tuberculosis and malaria, however non-
communicable diseases have been on the rise. Diabetes now
follows diseases of the heart, vascular system and malignant
neoplasms as leading causes of death.
In the latest national survey, the prevalence of chronic energy
deficient adults is lower compared to the prevalence of those
whoare overweight and obese. Almost half of the population is
insufficient in physical activity. These are contributors to the
rising epidemic of diabetes in the Philippines, where indivi-
duals affected are in the working age group and mostly living
in urban areas. The increase in prevalence of diabetes and its
implications is alarming for this emerging market economy
and requires a more focused and unified intervention from all
sectors.

Who Does What in the Health Care for
Diabetes in Taiwan

S12-3
Health governance and strategy and the challenge of non-
communicable diseases: Viewpoints from lifestyle
intervention in diabetes prevention
Kuo-Liong CHIEN1,2. 1Institute of Epidemiology and Preventive
Medicine, College of Public Health, National Taiwan University,
2Department of Internal Medicine (Cardiology Section), National
Taiwan University Hospital, Taipei, Taiwan

The issues of noncommunicable diseases (NCDs) prevention
and control are a growing global public health concern, and a
target of a 25% relative reduction in NCD mortality by 2025,
known as the 25 × 25 strategy, has been proposed from WHO’s
Global NCD Action Plan. Control and Management of type 2
diabetes, a major NCD, through lifestyle intervention for
primary prevention and secondary prevention is a high prio-
rity of health policy. In Taiwan, through the programs of
Diabetes Shared Care Network and The Improvement Program
of National Health Insurance Payment for Diabetes Medical
Treatment by emphasizing integrated team work, the univer-
sal healthcare system has provided an affordable service
for diabetes care. However, the primary prevention of diabetes,
including screening and identifying high risk individuals
as well as lifestyle intervention, is still a challenge in clinical
practice. Prediction models for type 2 diabetes from cross-
sectional and cohort data provided a useful tool for screening.
In addition, the Diabetes Prevention Programs from various
countries provided many feasible strategies to prevent dia-
betes occurrence. Moreover, secondary prevention of
diabetes complications, through health promotion activities
such as modest alcohol intake, smoking, dietary habits,
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exercise, and leisure time physical activity among diabetic
patients are still a difficult task, especially for optimal
blood pressure, glucose and lipid level control. Evidence from
clinical trial data, such as Steno-2 and Diabetes Complication
Study, showed behavioral intervention as important tools
for further cardiovascular risk prevention. Novel modalities,
such as information technology and behavioral economics
approaches, provide a new way for diabetes care through
behavioral and lifestyle intervention. In addition, the approach
through dietary modification of gut microbiota as a key organ
involved in metabolism is considered a new way to control
diabetes. In summary, Primary and secondary prevention
of diabetes is still a big challenge; however, innovative
modalities through evidence-based lifestyle and behavioral
intervention programs will provide insightful strategy for
diabetes control.

Update of Bariatric/Metabolic Surgery

S02-1
Current status of bariatric/metabolic surgery: ADSS data
Wei-Jei LEE1,2. 1Department of Surgery, Min-Sheng General
Hospital, Taoyuan, 2Department of Surgery, National Taiwan
University, Taipei, Taiwan

Obesity and associated type 2 diabetes mellitus (T2DM) is
becoming a seriousmedical issueworldwide. Bariatric surgery
has been shown to be the most effective and durable therapy
for the treatment of morbid obese patients. The advent of
bariatric surgery to treat T2DM morbidly obese patients offers
a new paradigm in T2DM therapy. Bariatric surgery has been
shown to confer long-term weight loss and glycemic control
in obese diabetics. “Metabolic surgery” has been proposed
as a treatment for T2DM in view of the relatively high
remission rates with bariatric surgery (range 36–93%) com-
pared to medical therapy alone. Increasing data indicates
bariatric surgery, played as metabolic surgery, is an effective
and novel therapy for notwell controlled obese T2DMpatients.
Because Asian people had a higher incidence of T2DM and
tend to have an earlier onset T2DM than Caucasian, Asian
surgeons had more experience in using metabolic surgery to
treat T2DM in low BMI patients. Subjects are recruited as
part of a multi-institutional ADSS group consisting of 11
centers in 6 countries, including Hong Kong, India, Japan,
Korea, Singapore and Taiwan. There were a total of 4,380
subjects registered in this study between September 1997 and
December 2015. This report was performed to examine the
recent advancement of metabolic surgery in Asia can be
classified into 4 major fields. (1) Improvement of safety: Recent
advancement in laparoscopic surgery has made this mini-
mal invasive surgery more than ten times safe than a decade
ago. The safety profile of laparoscopic bariatric/metabolic
surgery is compatible with laparoscopic cholecystectomy
now. (2) New metabolic surgery: Laparoscopic sleeve gastrec-
tomy (LSG) is becoming the leading bariatric surgery because
of its simplexes and efficacy. Other new procedures, such as
single anastomosis (mini) gastric bypass and Duodeno-jejunal
bypass with sleeve gastrectomy have all been accepted as
treatment modalities for the bariatric/metabolic surgery.
(3) Mechanism of metabolic surgery: Restriction is the most
important mechanism for bariatric surgery. Weight regain
after bariatric surgery is usually associated with loss of
restriction. Recent studies demonstrated that gut hormone,
microbiotaandbileacidchangeafterbariatric surgerymayplay
an important role in durable weight loss as well as in T2DM
remission. However, weight loss is still the cornerstone of
T2DM remission after metabolic surgery. (4) Patients selection:
Patients who may benefit most from bariatric surgery was
found to be patients with insulin resistance. For T2DM

treatment, the indication has been set to not well controlled
(HbA1c >7.5%) with their BMI >27.5 Kg/m2 in Asian. A novel
diabetes surgical score, ABCD score, is a simple system for
predicting the success of surgical therapy for T2DM.

S02-4
Management of residual diabetes and micronutrient
deficiencies after bariatric surgery
Keong CHONG1. 1Department of Internal Medicine, Min-Sheng
General Hospital, Taoyuan, Taiwan

Bariatric surgery is regarded as “metabolic surgery” and “dia-
betic surgery” because of its noticeable effects on metabolic
syndrome and type 2 diabetes. Although many studies show
the effectiveness of bariatric surgery to treat diabetes, recent
studies document that a growing number of patientswith type
2 diabetes do not achieve “remission” of diabetes or are unable
to sustain this effect long-term despite initial success with
weight loss after bariatric surgery.
Some possible factors associated with diabetes non-remission
or re-emergence were noted, such as older age, lower preope-
rative BMI, longer diabetes duration, insulin use, inadequate
weight loss and weight regain, surgery type and severity of
preoperative beta-cell dysfunction.
Currently, no clinical practice guideline is established for the
patients with “residual” diabetes after bariatric surgery.
According to the recommendation of ADA,metformin remains
the first line agent for T2DM in that it improved insulin
sensitivity. Thus the use of metformin for glycemic control
after bariatric surgery is reasonable due to low risk of
hypoglycemia and neutral/loss for weight gain. A report
demonstrated accelerated absorption and bioavailability of
metformin following gastric bypass and indicated that a
reduce dose of metformin may be required for achieving
glycemic control. In contrast, use of thiazolidinediones may
hamper weight loss efforts despite increasing insulin sensi-
tization and low risk of hypoglycemia.
Sulfonylurea drugs should generally be avoided in the imme-
diate postoperative period when insulin secretion may
enhance and increase the risk of hypoglycemia. However,
in patients with residual diabetes after bariatric surgery, who
cannot achieve the treatment goal by use of metformin, the
addition of sulfonylurea to metformin may restore glycemia
control by targeting pancreatic beta-cell failure.
Incretin analogue (i.e. DPP4 inhibitors and GLP-1 analogues)
enhance glucose dependent insulin secretion and offer
advantages for weight loss in obese type 2 diabetic patients
but evidence for their use in bariatric surgery is lacking. For the
favorable effects of SGLT2 inhibitors on glycemic control,
weight loss and blood pressure, SGLT2 inhibitors maybe
an attractive anti-diabetic agent to treat residual diabetes.
However, the use of these drugs increases the risk of genital
mycotic infection and dehydration.
For those patients with residual diabetes, who cannot achieve
the treatment goal by oral anti-diabetic agents and/or GLP-1
analogues, insulin therapy is indicated. Besides, all diabetic
patients underwent bariatric surgery should keep a lifelong
lifestyle modification.
Deficiencies in micronutrients, which include trace ele-
ments, essential minerals, and water-soluble and fat-soluble
vitamins, are common before bariatric surgery and often
persist postoperatively, despite universal recommendations
onmultivitamin andmineral supplements. Recognition of the
clinical presentations of micronutrient deficiencies is import-
ant, both to enable early intervention and to minimize long-
term adverse effects.
Anemia without evidence of blood loss warrants evaluation
of nutritional deficiencies as well as age appropriate causes
during the late postoperative period. Iron status should be
monitored in all bariatric surgery patients. Treatment regi-
mens include oral ferrous sulfate, fumarate, or gluconate to
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provide up to 150–200 mg of elemental iron daily. Intravenous
iron infusion (preferably with ferric gluconate or sucrose) may
be needed for patients with severe intolerance to oral iron or
refractory deficiency due to severe iron malabsorption.
Baseline and postoperative evaluation for vitamin B12 defi-
ciency is recommended in all bariatric surgery and annually
in those with procedures that exclude the lower part of
the stomach (e.g., LSG, RYGB). Oral supplementation with
crystalline vitamin B12 at a dosage of 1,000 μg daily or
more may be used to maintain normal vitamin B12 levels.
Parenteral (intramuscular or subcutaneous) B12 supplemen-
tation, 1,000 μg/mo to 1,000–3,000 μg every 6 to 12 months, is
indicated if B12 sufficiency cannot bemaintained using oral or
intranasal routes.
In patients who have undergone RYGB, BPD, or BPD/DS,
treatment with oral calcium citrate and vitamin D (ergocalcif-
erol [vitaminD2] or cholecalciferol [vitaminD3]), is indicated to
prevent or minimize secondary hyperparathyroidism without
inducing frank hypercalciuria. 1,200–1,500 mg of elemental
calcium (in diet and as citrated supplement in divided doses),
at least 3,000 international units of vitamin D (titrated to
therapeutic 25-hydroxyvitamin D levels >30 ng/mL). In cases
of severe vitamin D malabsorption, oral doses of vitamin D2
orD3mayneedtobeashighas50,000units1to3timesweeklyto
daily, andmore recalcitrant cases may require concurrent oral
administration of calcitriol (1,25-dihydroxyvitaminD). Amajor
clinical concern is the relationship between vitamin D defi-
ciencyandthedevelopmentofmetabolicbonediseases,suchas
osteoporosis or osteomalacia; metabolic bone diseases may
explain the increased riskof hip fracture inpatients after RYGB.

Screening of Diabetes: How and Why?

S03-1
Screening and diagnosis of diabetes mellitus in Taiwan
Hung-Yuan LI1. 1Department of Internal Medicine, National Taiwan
University Hospital, Taipei, Taiwan

In 2015, the Diabetes Association in Taiwan published its
clinical practice guidelines for diabetes care. There are 3
different screening methods for diabetes in asymptomatic
subjects suggested by the guideline. The first one is based on
the service by the National Health Insurance in Taiwan. In
adults aged 40–64 years, screening for diabetes every 3 years
should be considered. For adults aged 65 or over, annual
screening for diabetes is recommended. The second one is
based on Taiwan Diabetes Risk Scores, which is a risk assess-
ment calculator, to estimate the risk for undiagnosed diabetes.
For subjects with very high risk for undiagnosed diabetes,
annual screening is recommended. For subjects with high or
moderate risk for diabetes, screening every 3 years is recom-
mended. The third one is based on risk factors of diabetes.
Subjects who have impaired fasting glucose, impaired glucose
tolerance, or HbA1c 5.7–6.4% are suggested to be tested
annually. For subjects with two or more risk factors, screening
is recommended every 3 years. The guideline also suggests a
screeningalgorithmtoconfirmthediagnosisof diabetesand to
determinetheneedoforal glucose tolerance test, basedondata
of fasting plasma glucose and hemoglobin A1c. The diagnostic
criteria for diabetes and for the category of increased risk for
diabetes (pre-diabetes) remain the same as in the previous
version. For the diagnosis of gestational diabetes mellitus
(GDM), both one-step strategy and two-step strategy are
recommended. The one-step strategy increases prevalence of
GDM, but results in an improvement in maternal and fetal
outcome and is cost-effective in Taiwan. Besides, the DAROC
hasalsocreatedan interactivewebsite for theusersto learnand
get familiar with the screening of diabetes, the diagnosis of
diabetes, and the treatment algorithm of the guideline.

S03-3
National survey on diabetes in China
Guang NING1. 1State Key Laboratory of Medical Genomics, Key
Laboratory for Endocrine and Metabolic Diseases of Ministry of
Health, National Clinical Research Center for Metabolic Diseases,
Collaborative Innovation Center of Systems Biomedicine and
Shanghai Clinical Center for Endocrine and Metabolic Diseases,
Rui-Jin Hospital, Shanghai Jiao-Tong University School of Medicine,
Shanghai, China

Non-communicable chronic diseases have become the leading
causes of mortality and disease burden worldwide. As the
most populous country, the rapid increase in morbidity and
mortality from non-communicable diseases in China con-
tributed to the pandemic, including diabetes. The prevalence
of diabetes has increased significantly in recent decades and
is now reaching epidemic proportions in China. The preva-
lence of diabeteswas less than 1% in the Chinese population in
1980. In subsequent national surveys conducted in 1994 and
2000–2001, the prevalence of diabetes was 2.5% and 5.5%,
respectively, and 9.7% in 2007. Although different sampling
methods, screening procedures and diagnostic criteria were
used, these data document a rapid increase in diabetes in the
Chinese population. In 2010,wemeasuredHbA1c, FPG, and 2-h
PG in a large and nationally representative sample of 98,658
adults aged 18 years or older to estimate the prevalence and
control of diabetes based on the 2010 ADA criteria in the
general Chinese population. The estimated prevalence of
diabetes and pre-diabetes in a representative sample of
Chinese adults was 11.6% and 50.1%, respectively. Projections
based on sample weighting suggest this may represent up to
113.9 million and 493.4 million adults, respectively. These
findings indicate the importance of diabetes as a public health
problem in China. The estimated percentage of ideal cardio-
vascular health was 0.2% in the general adult population in
China (0.1% in men and 0.4% in women). We also reported for
the first time, compared with the general population in China,
most cardiometabolic risk factors were less prevalent in
migrant workers. However, overweight, obesity and central
obesity were more prevalent in male migrant workers than
among men in the general population. Cardiometabolic risk
profiles for migrant workers are not optimal and effective
national interventions that can reach this special population
are needed.

Childhood Obesity and Diabetes:
Environmental Risk Factors, Screening,
and Intervention

S06-1
Environmental factors associated with obesity and diabetes in
Taiwanese children
Yang-Ching CHEN1,2, Yungling Leo LEE3,4. 1Taipei City Hospital,
ZhongXing Branch, 2School of Nutrition and Health Sciences, Taipei
Medical University, 3Institute of Epidemiology and Preventive
Medicine, National Taiwan University, College of Public Health,
4Institute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan

Background: The prevalence of childhood obesity has
increased from 13% in 1986, 26.8% in 2001 and now 32.3% in
2010. The prevalence of impaired fasting glucose in Taiwanese
adolescents is 22%. The rate of newly identified diabetes was
9.0 per 100,000 for boys and 15.3 per 100,000 for girls. Of 253
children with newly diagnosed diabetes, 24 (9.5%) had type 1
DM, 137 (54.2%) had type 2 DM, and 22 (8.7%) had secondary
diabetes. Childhood obesity is themost contributing risk factor
leading to type 2 diabetes, and also metabolic syndrome. We
aim to explore the relationship amongst socio-demographic,
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behavioural, household environmental and perinatal, factors
and risks of childhood overweight and obesity in Taiwan.
Methods: Through literature review, and also one nationwide,
representative study, named “Taiwan Children Health Study
(TCHS)”, a total of 7,930 nine to fourteen year-old childrenwere
recruited from 14 randomly selected Taiwanese communities
in 2007 and 2010.
Results: By reviewing the literature, we summarized that
family environment such as high maternal body mass index,
and poor family affective responsiveness were associated
with childhood obesity. Besides, school food environment,
such as cheaper school meals, higher consumption of sugar-
sweetened beverages, and more nearby fast food stores,
convenience stores increased risk of obesity and central
obesity. In TCHS cohort, 32.3% of the children were over-
weight and 17.5% were obese. Male gender, high birthweight,
exposure to in-utero maternal smoking and current exposure
to household environmental tobacco smoke (stronger effect
of maternal than paternal smoking) were positively asso-
ciated with childhood overweight/obesity. In contrast, higher
parental education level, number of siblings, active exercise
habits and taking vitamins were associated with reduced
risks of childhood obesity. Birthweight revealed a J-shape
relationship with the probability of childhood overweight/
obesity.
Conclusions: This study uncovers several modifiable risk
factors for childhood overweight and obesity, and parents are
encouraged to provide an anti-obesity environment such as
quitting smoking, controlling birthweight of child during
pregnancy, and building up exercise habits.

S06-2
Screening of childhood type 2 diabetes in Japan
Tatsuhiko URAKAMI1. 1Department of Pediatrics, Nihon University
School of Medicine, Tokyo, Japan

In the 21st century, childhood type 2 diabetes (T2D) is increas-
ing in prevalence all over the world, particularly among Asian
populations. In Japan,a largenumberof childrenwithT2Dhave
been detected by a urine glucose screening program at schools
since 1974. They are identified with mild symptoms of
hyperglycemiawithout ketosis at the early stage of thedisease.
In Tokyo, together with the screening for hematuria and
proteinuria to detect chronic renal disease, urine glucose
testing was started in 1974. The school health law was revised
to mandate urine screening of all primary and junior high
school students for glucosuria in 1994. In regard to themethod
of testing, the participants are requested to collect first morn-
ing urine samples at home. If first urine sample is positive for
glucose, a repeat urine test is requested on anothermorning. If
the second test is also positive, measurement of FPG, HbA1c
and an OGTT are performed to confirm the diagnosis of
diabetes.
The Tokyo study have reported the incidence and clinical
features in childhood T2D detected by the urine glucose
screening program at schools in detail. During 1974–2015, a
total of 11,652,205 school children, including 7,955,857 primary
school children (PSC) and 3,606,348 junior high school children
(JHSC), underwent the urine glucose testing. Of these, a total
of 301 children, including 64 PSC and 237 JHSC,were diagnosed
to have T2D. The overall incidence of childhood T2D was
estimated to be 2.58/100,000/year, which is higher than that in
childhood type 1 diabetes in Japan. JHSC had a significantly
higher incidence of T2D than PSC (0.80 vs. 6.41/100,000/year,
P < 0.0001). These findings are almost similar to those reported
in other cities in Japan. In regard to changes in the annual
incidence of T2D for 5-year period, those in 1981–2000 and
2006–2010 were significantly higher than that before 1980,
whereas there was no significant difference between those in
2001–2005 and 2011–2015 and that before 1980. As for clinical
features of T2D, 85% were obese (% overweight >20%) and 45%

were severe obese (% overweight >50%). On the other hand,
58% childrenhad familyhistoryof T2D in the first- and second-
degree relatives.
In conclusion, a urine glucose screening program at schools
may be useful to detect childhood T2D at the early stage, and it
is crucial to create a strategy for prevention and treatment of
the disease during childhood worldwide.

S06-3
The optimal exercise modality for childhood obesity
prevention and treatment
Yoon Myung KIM1. 1University College, Yonsei University
International Campus, Incheon, Korea

Obesity has been recognized as a major public health concern
worldwide since it is strongly associated with co-morbid
conditions such as metabolic syndrome, insulin resistance,
type 2 diabetes (T2D), and cardiovascular disease (CVD) across
age, gender, and ethnicity. It is well described that childhood
obesity tends to track well into adulthood and also increases
the risks of developing cardio-metabolic abnormalities as well
as premature mortality in adulthood. Although the mechan-
isms or exact causes of the dramatic increase in childhood
obesity have not been fully understood, the increased seden-
tary behaviors and reduced physical activity have been known
as the major factors to the current obesity epidemic.
Inadults, anumberofwell-controlled studieshave reported sig-
nificant reductions in obesity, in particular of abdominal obe-
sity, and risk factors for T2D and CVD after regular exercise
training (>150 min/week) even without calorie restriction or
weight loss. Similar observations are also reported in youth;
however, very little attention has been directed toward the
effects of different exercisemodalities onadiposityand risk fac-
tors associated obesity-related co-morbid conditions in youth.

Genetic Architecture of T2DM

S04-1
Genetic and genomic approaches to dissecting the
pathogenesis of diabetes
E.S. TAI1,2,3. 1Department of Medicine, Yong Loo Lin School of
Medicine, National University of Singapore, 2Cardiovascular and
Metabolic Program, Duke-National University of Singapore Graduate
Medical School, 3Genome Institute of Singapore, Singapore

Novel therapies for type 2 diabetes (T2D) are needed. Large
scale genetic association studies have identified multiple
loci associated with T2D and offer an opportunity to identify
and validate novel therapeutic targets for T2D. However,
other approaches are required to help us identify actionable
targets that underlie these associations. In particular, human
genetics has yielded limited information as to the pathogen-
esis of insulin resistance. Additional genomic approaches are
required to better understand this aspect of T2D pathogenesis.

S04-2
Recent progress in genetic research on type 2 diabetes and
obesity in East Asian populations
Chloe Yu-Yan CHEUNG1, Pak-Chung SHAM1,
Karen Siu-Ling LAM1. 1The University of Hong Kong, Hong Kong

Type 2 diabetes (T2DM) and obesity are common metabolic
diseases resulting from the complex interactions between
genetic and environmental factors. Researchers have devoted
enormous efforts for better understanding of the genetic
architecture of these diseases. Since past decade, advances
in genetic association studies, in particular the genome-wide
association studies (GWAS), has facilitated the discovery of
several dozen independent genetic loci for T2DM and obesity.
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However, early GWAS of many complex diseases, including
T2DM and obesity, interrogated mainly the common variants
which tend to exhibit modest effect sizes. Furthermore, these
common variants mostly located at intergenic or intronic
region, where it is difficult to provide a clear explanation for
their functional consequences. In recent years, the advance-
ment in exome array genotyping and next-generation sequen-
cing technologies has opened up a novel means for the
discovery of low-frequency or rare variants that are enriched
in the coding regions. These new approaches have facilitated
the identification of variants that aremore likely to have strong
effects and even the population-specific variants. Ongoing
large-scale genotyping and sequencing studies will continue
to discover the low-frequency/rare and functional variants for
T2DM and obesity. In this talk, a summary of our work on
the genetics of T2DM and obesity; and the recent progress in
the genetic studies of these diseases among other East Asian
populations will be discussed.

Mitochondria in Diabetes

S07-1
ERK-c-Myc pathway as a novel pathway linkingmitochondrial
dysfunction and skeletal muscle insulin resistance
Kyong Soo PARK1. 1Department of Internal Medicine, College of
Medicine; Department of Molecular Medicine and Biopharmaceutical
Sciences; Graduate School of Convergence Science and Technology,
Seoul National University, Seoul, Korea

Mitochondrial dysfunction plays an important role in patho-
genesis of diabetes mellitus. It can affect both insulin resis-
tance and impaired insulin secretion. There are various
genetic and environmental factors contributing to mitochon-
drial dysfunction. We previously showed that mitochondrial
dysfunction is related to reduced retinoid X receptor α (RXRα)
levels which played an important role in transcriptional regu-
lation of oxidative phosphorylation(OXPHOS) genes in cybrid
cells carrying mitochondrial DNA 3243 A>G mutation.
In order to identify a novel pathway linking mitochondrial
function and insulin resistance in common form of type 2
diabetes, we performed transcriptional profiling of skeletal
muscles fromsubjectswithorwithout type2diabetesmellitus.
Through an integrative analysis of our dataset with four
previous datasets, we identified 46 core gene sets associated
with insulin resistance and focused on c-Myc with the highest
regulatory power in the network of the core gene sets. c-Myc
expression decreased in skeletal muscle from obese rodent
model. In C2C12 myotubes, c-Myc transcriptional activity
was decreased by palmitate or TNFα treatment inducing
insulin resistance. Knockdown of c-Myc decreased expression
of OXPHOS genes and PGC-1-related coactivator with no
change in PGC1α. ERK regulated c-Myc induction by insulin,
and palmitate abrogated insulin-induced c-Myc expression by
modulating ERK activation. The unbiased integrative approach
of transcriptional profiles revealed ERK-c-Myc pathway as
a novel pathway for linking mitochondrial function and
skeletal muscle insulin resistance, independent of PGC1α.

S07-2
Mitochondrial dysfunction and dysregulation of Ca2+

homeostasis in insulin insensitivity and diabetes
Chih-HaoWANG1. 1Institute of Biochemistry andMolecular Biology,
School of Life Science, National Yang-MingUniversity, Taipei, Taiwan

Type 2 diabetes (T2D) and insulin resistance have attracted
great attention of biomedical researchers because of astonish-
ing increase in its prevalence. Decreased capacity of oxidative
metabolism and mitochondrial dysfunction caused by aging,
genemutation or gene knockout are amajor contributor to the

development of T2D. Recent studies indicate that alteration
of Ca2+ level and downstream Ca2+-dependent signaling path-
ways appear to modulate the insulin signaling cascade,
resulting in insulin resistance of adipocytes. Mitochondria
and ER play an important role in the maintenance of
intracellular Ca2+ homeostasis and their defects may be an
etiology factor of insulin resistance andT2D.Wedemonstrated
that mitochondria-associated ER membranes (MAMs) are
essential for efficient communication between the ER
and mitochondria. The abnormalities in the structure and
function of MAMs in affected tissue cells in T2D and
other metabolic disorders have been an important subject
of study. Moreover, we demonstrated that dysregulation of
intracellular Ca2+ homeostasis resulted from mitochondrial
dysfunction or defects in the function of MAMs are involved in
the impairment of adipocyte differentiation, leading to glucose
intolerance and insulin insensitivity of mice. Based on these
observations we suggest that the role of mitochondrial dys-
function and disturbance in Ca2+ homeostasis warrant further
study in the development of effective therapeutics in the
prevention and medication of insulin resistance and T2D.

S07-3
Studyof insulin resistance and chronic inflammation in cybrid
cells harboring diabetes-susceptible mitochondrial
haplogroups
Pei-Wen WANG1. 1Department of Internal Medicine and Nuclear
Medicine, Kaohsiung Chang Gung Memorial Hospital and Chang
Gung University College of Medicine, Kaohsiung, Taiwan

There is evidence that mitochondria are involved in the
development of diabetes. Quite a number of case studies such
as MIDD (maternally inherited diabetes and deafness) and
MELAS (mitochondrial encephalopathy, lactic acidosis and
stroke-like episodes) have confirmed the link between mito-
chondrial genetic variations with diabetes. However, the role
of mitochondria in the common type 2 diabetes, which has
becoming aworld-wide disease, deserves more investigation.
The advantage of using a cytoplasmic hybrid (cybrid) model
to study the genetic effects of mitochondria is that the cells
have the same nuclear genomic background. Cybrids derived
from 143B osteosarcoma cell line and different mitochon-
drial haplogroups, including B4 (the major diabetes-suscep-
tible haplogroup in Chinese population), D4 (the major
diabetes-resistant haplogroup in Chinese population) and N9
(the diabetes-resistant haplogroup in Japanese population)
were developed in vitro. Cybrid cells were cultured in a
medium containing 25 mM glucose and stimulated with 0,
0.1, and 1.0 M insulin to elucidate the role of mitochondria in
the pathogenesis of insulin resistance (IR).
Upon insulin treatment, the translocation of cytoplasmic
GLUT1/GLUT4 to the cell membrane in cybrid D4 and N9 cells
increased significantly, whereas the changes in B4 cells were
not or less significant. On the contrary, the ratio of insulin-
induced JNK and P38 to Akt phosphorylation was significantly
greater in cybrid B4 cells than in cybrid D4 and N9 cells.
The levels of DCF and MitoSOX Red, which are indicative of
the oxidative stress, were significantly higher in the B4 cells
in basal conditions and after insulin treatment. Following
treatment with the antioxidant NAC, cybrid B4 cells showed
significantly reduced insulin-induced phosphorylation of P38
and increased GLUT1/GLUT4 translocation to the cell mem-
brane, suggesting NAC may divert insulin signaling from pro-
inflammation to glucose uptake.
Comparison of mitochondrial dynamics, biogenesis, bio-
energetics, autophagy and apoptosis revealed significant
difference between cybrid B4 and D4, before and after
insulin stimulation. Cybrid B4 showed a more fragmented
mitochondrial network, impaired mitochondrial biogenesis
and bioenergetics, increased apoptosis and ineffective
autophagy and a low expression of fusion-related molecules.
Upon insulin stimulation, increases in network formation,
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mitochondrial DNA (mtDNA) content, and ATP production
were observed only in cybrid D4. In cybrid B4, the imbalance of
mitochondrial dynamics and impaired biogenesis and bio-
energetics, and increased apoptosis were significantly
improved in response to antioxidant treatment.
We concluded that the diabetes-susceptible mtDNA variants
are themselves resistant to insulin. Mitochondria play an
independent role in the pathogenesis of IR, possibly through
altered production of intracellular ROS.

S07-4
Metabolism-secretion coupling in diabetic islets
Shimpei FUJIMOTO1. 1Department of Endocrinology, Metabolism
and Nephropathy, Kochi University, Kochi, Japan

One of the characteristics of type 2 diabetes (T2DM) is that the
insulin secretory response of β-cells is selectively impaired
to glucose. In the GK rat, a genetic model of non-obese T2DM,
glucose-induced insulinsecretion (GIIS) is selectively impaired.
The intracellular ATP elevation induced by high glucose is
impaired in GK rats as well as in patients with T2DM. The
impaired insulinotropic action of glucose in diabetic β-cells
may be attributable to deficient ATP production derived from
impaired glucose metabolism. Although there is evidence
that islets in GK rat and human T2DM are oxidatively stressed,
the association between oxidative stress and impaired intra-
cellular ATP elevation in islets is yet unclear.
We propose that endogenous generation of reactive oxygen
species (ROS) by activation of Src, a non-receptor protein-
tyrosine kinase, plays an important role in GIIS in GK islets. Src
was activated, which causes ROS production and mitochon-
drial dysfunction, in GK islets. Src inhibition decreased ROS
production and restored the impairment of GIIS and ATP
elevation in GK islets. In addition, GLP-1 signaling decreased
Src activation and ROS production, and ameliorated impaired
ATP elevation by high glucose dependently on Epac in GK
islets.
12-h suppression of ROS by exposure to tempol, a superoxide
dismutase mimic, plus ebselen, a glutathione peroxidase
mimic (TE-treatment) improved GIIS and ATP elevation in
GK islets. ATP production from mitochondrial fraction of GK
islets in the presence of pyruvate and malate was not altered
by TE-treatment. Lactate production was markedly increased
in GK islets, which can reduce supply of pyruvate to
mitochondria, together with reduced NADH-FADH2 supply
to mitochondria due to reduced glycerol phosphate shuttle
activity, leading to reduced ATP production. TE-treatment
reduced lactate production and protein expression of lactate
dehydrogenase (LDH) and hypoxia-inducible factor 1α (HIF1α)
which regulates LDH expression. These results indicate that
the Warburg-like effect, the characteristic aerobic metabo-
lism in cancer cells by which lactate is overproduced with
reduced linking tomitochondriametabolism, plays an import-
ant role in impairedmetabolism-secretion coupling in diabetic
β-cells and suggest that ROS reduction can improve mito-
chondrial metabolism by suppressing lactate overproduction
through inhibition of HIF1α stabilization.

The Role of Epigenetics in Diabetes and
its Complications

S10-3
Co-localization of NFIA and PPARγ controls the brown fat gene
program
Hironori WAKI1, Yuta HIRAIKE1, Jing YU1,
Masahiro NAKAMURA1, Kana MIYAKE1, Gaku NAGANO3,
Ken SUZUKI1, Ryo NAKAKI2, Hirofumi KOBAYASHI1, Wei SUN1,
Tomohisa AOYAMA1, Yusuke HIROTA1, Haruya OHNO3,

Kenji OKI3, Masayasu YONEDA3, Shogo YAMAMOTO2,
Shuichi TSUTSUMI2, Hiroyuki ABURATANI2,
Toshimasa YAMAUCHI1, Takashi KADOWAKI1. 1Department of
Diabetes and Metabolic Diseases, Graduate School of Medicine, The
University of Tokyo, 2Genome Science Division, Research Center for
Advanced Science and Technology, The University of Tokyo, Tokyo,
3Department of Molecular and Internal Medicine, Graduate School of
Biomedical and Health Sciences, Hiroshima University, Hiroshima,
Japan

Brown fat dissipates energy as heat and protects against
obesity. Here, we identified nuclear factor I-A (NFIA) as a novel
transcriptional regulator of brown fat by a genome-wide open
chromatin analysis of murine brown andwhite fat followed by
motif analysis of brown-fat-specific open chromatin regions.
NFIA and the adipogenic master regulator, PPARγ, co-localize
at the brown-fat-specific enhancers. Moreover, the binding
of NFIA precedes and facilitates the binding of PPARγ, leading
to increased chromatin accessibility and active transcrip-
tion. Introduction of NFIA into myoblasts results in brown
adipocyte differentiation. Conversely, the brown fat of NFIA
knockout mice displays impaired expression of the brown-fat-
specific genes and reciprocal elevation of muscle genes.
Finally, expression of NFIA and the brown-fat-specific genes
is positively correlated in human brown fat. These results
indicate that NFIA is a key transcriptional regulator of brown
fat and exerts its effects by co-localizing with PPARγ at cell-
type-specific enhancers.

Environmental Pollutants and Diabetes

S17-1
Obesity and diabetes: roles of circulating environmental
pollutants and its mitochondria inhibiting activity in
pathogenesis
Youngmi Kim PAK1, Wook Ha PARK1, Nam-Han CHO2,
Man Suk OH3, Hong Kyu LEE4. 1Department of Physiology, College
of Medicine, Kyung Hee University, Seoul, 2Department of
Epidemiology, College of Medicine, Ajou University, Kyung-Ki-Do,
Suwon, 3Department of Statistics, Ewha Womans, 4Department
of Internal Medicine, College of Medicine, Eulji-University, Seoul,
Korea

Environmental chemicals have emerged as an important
causal factor of obesity and diabetes, but their target has
not been well understood. Based on the recognized role of
abnormal mitochondrial function in diabetic pathogenesis,
environmental pollutants were suspected to disrupt mito-
chondrial activities. Previously, we showed that in a case-
control study, serum of diabetic or insulin resistant patients
contained 30–50%higher in levels of environmental pollutants
and 20% lower in mitochondria stimulating activities than
the normal subjects. Total serum environmental pollutant
levels were indirectly analyzed by assessing aryl hydrocarbon
receptor (AhR) ligand-dependent transcription activities
(AhRT) in sample sera. Mitochondria inhibiting activities of
the subject sera were monitored by ATP contents and reactive
oxygen species (ROS) amount in the serum-treated cells.
Prospective study confirmed that AhRTwas a strong predictive
parameter for developing diabetes as cut-off point of AhRT
was 1.96 (OR = 30.44, p < 0.001, n = 1,537, 95% C.I.). Similarly,
ATP (<83.6%; OR = 8.83) and ROS (>122.4%; OR = 24.43) were
found to be independent risk factors of diabetes (p < 0.001, 95%
C.I.). Circulating environmental pollutants in diabetic patients
disrupted mitochondria via AhR-mediated mechanism and
AhR antagonists reversed the mitochondrial damages. We
suggest that serum AhRT, ATP, and ROS parameters would
be critical biomarkers to predict diabetes development and
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provide novel therapeutic targets to manage metabolic
syndrome in the future.

S17-2
Environmental pollutants and cardiovascular diseases
Lars LIND1, Monica LIND1. 1Department of Medical Sciences,
Uppsala University, Uppsala, Sweden

There is now compelling evidences both from epidemiological
and experimental studies that a large number of environ-
mental contaminants with endocrine disrupting properties
could be involved in the development of several of the classical
risk factors for cardiovascular disease, such as diabetes,
hypertension, obesity, hyperlipidemia and the metabolic
syndrome. Furthermore, both epidemiological and experimen-
tal studies have shown that environmental contaminants
from different chemical classes, such as PCBs, dioxins,
phthalates and some toxic metals could be involved in
atherosclerosis development, and the progression of athero-
sclerosis to lipid-rich, rupture-prone vulnerable atheroscler-
otic plaque.
It is therefore not surprising that several lines of evidences
in humans point to the fact that environmental conta-
minants also could be involved in cardiovascular diseases.
Data will be presented from accidents with massive contam-
ination of a population, ecological data on human samples
living close to contaminated places, occupational data for
workers exposed to high levels of certain environmental
contaminants being produced and classical epidemiolo-
gical data on the associations between circulating levels of
environmental contaminants and prevalent and incident
cardiovascular disease in cross-sectional and prospective
studies.
In conclusion, there is today somany studies pointing towards
associations between background exposure to environ-
mental contaminants and cardiovascular risk factors as well
as atherosclerosis and overt cardiovascular disease that
these evidences must be taken seriously, and as a conse-
quence actions to reduce the human burden of environmental
contaminants have to be taken.

S17-3
Are persistent organic pollutants a common soil of type 2
diabetes and type 3 diabetes (dementia)?
Duk-Hee LEE1. 1Department of Preventive Medicine, School of
Medicine, Kyungpook National University, Daegu, South Korea

Chronic exposure to low doses of persistent organic pollutants
(POPs) has emerged as a new risk factor for type 2 diabetes.
They are stored in the adipose tissue as typical strong
lipophilic chemicals and move through the body with the
serum lipids. POPs are mechanistically involved in the well-
known association between obesity and type 2 diabetes.
Meanwhile, it is known that peoplewith type 2 diabetes and its
related conditions have a higher risk of developing dementia
with aging. Alzheimer’s disease, the most common form of
dementia, is sometimes called as “type 3 diabetes”. Currently,
possible mechanisms linking type 2 diabetes and type 3
diabetes are insulin resistance and deficiency which can
interact with amyloid-β protein and tau protein phosphoryl-
ation, each of which leads to the onset and development of
Alzheimer’s disease. However, chronic exposure to low doses
of POPs can be a common risk factor for type 2 diabetes and
dementia.
In several recent epidemiological studies, it was found that
background exposure to POPs, especially organochlorine pesti-
cides, was strongly related to the risk of cognitive impairment
and dementia. In addition, the risk of aging or hypertension-
related cognitive impairment was found to be higher when
the elderly had high serum concentrations of organochlorine
pesticides. As organochlorine pesticides are well-known

neurotoxins at high doses, these findings may be biologically
plausible. Even though exposure levels in the current general
population are very low, current elders represent the first
generation exposed to these chemicals during most of their
life-time.
Even though insulin-related mechanisms are commonly
investigated to associate these 2 very important diseases,
here, we suggest a “common soil hypothesis” postulating that
type 2 diabetes and dementia share common environmen-
tal antecedents such as exposure to POPs. Of importance,
POPs can explain puzzling findings in obesity, weight loss, and
dementia.

S17-4
Endocrine disrupting chemicals and risk of type 2 diabetes and
cardiovascular disease: Focused on phthalates and
perfluorinated chemicals
Ta-Chen SU1. 1Department of Internal Medicine and Cardiovascular
Center, National Taiwan University Hospital, Taipei, Taiwan

A growing number of reports show that endocrine disrupting
chemicals (EDCs) are associated with cardiovascular disease
(CVD) risk factors. Information regarding the association
between EDCs and CVDs are limited. Furthermore, there is
no clear mechanism linking the atherogenic risk after
phthalates or perfluorinated chemicals (PFCs) exposure.
From 2006 to 2008, we recruited 886 subjects in adolescents
and young adults (12–30 years) in Taipei from a population-
based sample to participate in this cardiovascular disease
prevention examination. Each participant was subjected to
interviews and biological sample collection to determine the
relationship between cardiovascular and endocrine/metabolic
biomarkers and concentrations of environmental pollutants,
including phthalates, PFCs, and bisphenol A.
The YOung TAiwanese Cardiovascular Cohort (YOTA) study
have demonstrated serum levels of perfluorononanoic acid
(PFNA) positively associated with serum adiponectin and
free thyroxin. Another result found that serum levels of
perfluorooctane sulfate (PFOS) and PFNA associated with
carotid intima-media thickness (CIMT). Recently, we started
to investigate the health effects of Di-(2-ethylhexyl) phthalate
(DEHP) exposure by measuring urinary phthalate metabolites
and we found a significantly positive association between
urinarymono(2-ethylhexyl) phthalate (MEHP) and endothelial
microparticles (EMPs) and platelet microparticles (PMPs).
Furthermore, we found a positive association between PFOS
and CIMT that was more evident when serum levels of EMPs
(CD31+/CD42a−) and PMPs (CD31+/CD42a+) were elevated.
Another study in middle-aged Taiwanese adults, we also
demonstrated serum PFOS may disturb glucose homeostasis
and increase the risk of diabetes.
In conclusion, we have demonstrated phthalates and PFCs
play the role of EDCs that significantly influenced the risk of
type 2 diabetes and subclinical CVD. The positive relationship
between emergent biomarkers of endothelial dysfunction and
EDCs provides a possible mechanistic link between EDCs and
cardiovascular health. Amore clear and rigid regulation for the
use of DEHP and PFOS should be highly recommended.

Cardiovascular Disease and Diabetes—
Clinical and Translational

S08-1
Basic science of diabetic cardiomyopathy – a mechanism and
role of mitochondria dysfunction
Ping H. WANG1. 1UC Irvine Diabetes Center, University of
California, Irvine, CA, USA
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Metabolic dysregulation plays a critical role during the devel-
opment of diabetic cardiomyopathy and diabetes aggravates
heart failure. Mitochondria are the major source of ATP
production in the heart, via glycolysis and β-oxidation.
Glycolytic Oxidative phosphorylation is significantly reduced
in the diabetic myocardium, thereby creating a metabolic
switch to selectively relying on β-oxidation, which is asso-
ciated with lipotoxicity and inefficient energy conversion. We
have shown that insulin stimulated Akt1 translocation to
mitochondria and modulated mitochondria function in
cardiac muscle, and translocation of Akt1 to mitochondria
was significantly reduced in diabetic myocardium. Activation
of Akt1 signaling in mitochondria increased glucose uptake,
enhanced respiration efficiency, reduced superoxide gener-
ation, and increased ATP production. To elucidate the causal
relationship between impaired Akt1 translocation to mito-
chondria in diabetic myocardium and the development of
diabetic cardiomyopathy, we have generated a transgenic
mouse line by knocking in a tamoxifen-inducible mito-
chondria-targeting dominant negative Akt (mdnAkt) into the
Rosa26 locus (CAMDAKT mice). Cardiac specificity was
achieved with the Cre-Lox strategy. After Tamoxifen induc-
tion, CAMDAKT mice developed heart failure within 7 days.
Analysis showed altered mitochondria ultrastructure and
loss of mitochondria cristae. These findings were followed
by reduction of muscle mass, inflammation, cardiac fibrosis,
and biventricular heart failure. Proteomic analysis indicated
pyruvate dehydrogenase complex (PDC) as a signaling target
of Akt1 in mitochondria. Akt1 interacted with the E3 subunit
of PDC, activation of mitochondrial Akt1 increased pyruvate
dehydrogenase (PDH) activity. We have computationally
analyzed protein−protein domains interfacing Akt1/E3
interaction. Screening compounds library yielded two small
molecules that structurally disrupted Akt1-E3 interaction.
Further analysis with recombinant proteins confirmed
interaction of Akt1-E3 and the small molecule compound
suppressed Akt1 activation of PDC activity in cardiac mito-
chondria. These findings suggest that impaired Akt1 trans-
location to mitochondria played a critical role in the
development of diabetic cardiomyopathy.

S08-2
Inspiration from the historical evolution of large-scale clinical
studies in diabetes – the cardiovascular safety of hypoglycemic
therapy
W. YANG1. 1Department of Endocrinology, China-Japan Friendship
Hospital, Beijing, China

The prevalence of diabetes increases with increasing age.
Several diabetic guidelines indicate that T2DM patients have
cardiovascular risk. Studies exploring the hypoglycemic strat-
egies and the risk of CVD never stop. Cardiovascular safety
has become one of the important factors to evaluate anti-
diabetic agents. A meta-analysis in 2007 showed that rosigli-
tazone increased cardiovascular death, causing the attention
on the cardiovascular safety of hypoglycemic agents. FDA
requires that cardiovascular safety must be evaluated in
premarketing and postmarketing clinical trials for hypogly-
cemic agents. Many large-scale clinical studies for hypogly-
cemic agents, such as SAVOR, TECOS, EMPA-REG OUTCOME
studies, all set cardiovascular death, nonfatal myocardial
infarction and nonfatal stroke as the primary endpoints, and
were all designed as multi-center, randomized, double-blind,
placebo-controlled trials. The non-inferiority or superiority of
the hypoglycemic agents compared to placebo was assessed
independently. These large-scale clinical studies provide
guiding benefits for appropriate selection and personal appli-
cation of hypoglycemic agents in clinical practices.

DM Nephropathy: Risk, Mechanism,
Management and Outcome

S15-2
Individualized blood pressure targets in Asian diabetic
patients with or without nephropathy
Juliana C.N. CHAN1. 1Department of Medicine and Therapeutics,
Hong Kong Institute of Diabetes and Obesity, The Chinese University
of Hong Kong, Prince of Wales Hospital, Shatin, Hong Kong

Diabetes is a leading cause of end stage renal disease which
can be prevented by optimal control of cardiometabolic risk
factors including blood pressure (BP), blood lipids, blood
glucose as well as appropriate use of renin-angiotensin
system inhibitors. Although there is broad consensus on the
benefits of multi-factorial management on organ protection,
the target values of BP control remains controversial. Several
large scale studies including the ACCORD Trial failed to
demonstrate reduction of BP to less than 120/80 mmHg
conferred cardiovascular benefits and might increase
adverse effects in high risk patients. Some of the controversies
on intensity of BP management relate to the heterogeneous
nature of risk factors and complications which interact with
interventions to give rise to different consequences. Here, BP
control remains a major modifying factor which can interact
withbloodglucose to reducemicrovascularcomplicationssuch
as albuminuria and renal function as well as with lipids to
reducemacrovascular diseases such as coronary heart disease
and stroke. However, in high risk patients such as elderly or
patients with generalised atherosclerosis or poor autoregula-
tion, excessive reduction in BP may compromise blood flow
to cause impaired organ functions such as kidney and heart.
On the other hand, since young patients face long disease
duration, early control of all risk factors including blood
pressure, blood glucose and blood lipid is important to reduce
lifetime risk for complications, suchas diabetic kidneydisease.
In the ORIENT study which included Chinese and Japanese
patients with type 2 diabetes, chronic kidney disease and
macroalbuminuria, a post-hoc analysis showed linear associ-
ation between followup systolic BP and renal outcomes, where
BP level of 120 mmHg was associated with the slowest rate of
decline of renal function. In a recent meta-analysis, intensive
BPcontrol reducedalbuminuriabutnotcardiovasculardisease.
Taken together, given the heterogeneous nature of diabetes
with different combinations of age, sex, disease duration, risk
factors, complications and co-morbidities, individualization
of BP goal is as important as that for glycemic control.
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S15-3
Choice of antidiabetic agents and glycemic goals in patients
with diabetic kidney disease
Shyi-Jang SHIN1,2. 1Department of Internal Medicine, College of
Medicine, Kaohsiung Medical University, 2Division of Endocrinology
and Metabolism, KMU Hospital, Kaohsiung, Taiwan
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Approximately 30% of diabetic subjects have chronic kidney
disease (CKD). The choice of anti-diabetic agents in patients
with CKD faces special challenges because CKD alters insulin
sensitivity and clearance, glucose transport, and metabolism
of anti-diabetic agents. CKD is also associated with increased
CV and other complications. Inappropriate selection and
dosage often aggravate renal dysfunction, cause hypogly-
cemia, morbidity and mortality, particularly CV diseases. The
glycemic goal in CKD still is not defined. The KDOQI 2012
guidelines suggest a goal HbA1C of 7% to delay the progression
of CKD. The Dialysis Outcomes and Practice Patterns Study
(DOPPS) indicated that mortality increased when HbA1C
moved from 7–7.9%. Apparently, the glycemic goal in diabetes
with CKD is in this range. To reach this target, it is crucial to
evaluate potential side effects of all anti-diabetic agents
according to their safety, efficacy, renal metabolism and
pharmacokinetics. Based on numerous trials, the dose of
these anti-diabetic agents needs to be adjusted in patients
with varying stages of CKD. Suggested dose adjustments are:

1. Metformin: Discontinued if eGFR < 30 mL/min, <1,000 mg/
day if eGFR 30–45 mL/min/1.73 m2.

2. Glimepiride, Glyburide (Glibenclamide): avoid use if eGFR
<60 mL/min/1.73 m2.
Gliclazide: Reduce dose if eGFR <30 mL/min, avoid use if
eGFR <15 mL/min/1.73 m2.
Glipizide: No dose adjustment required.

3. Repaglinide: Reduce dose if eGFR <30 mL/min;
Nateglinide: Caution if eGFR <30 mL/min.

4. Acarbose: Avoid use if eGFR <30 mL/min; Miglitol: Avoid
use if eGFR <30 mL/min.

5. Pioglitazone: No dose adjustment required, but caution if
CKD, CHF and hypervolemia.

6. Exenatide: Avoid use if eGFR <30 mL/min, reduce dose if
eGFR 30–50 mL/min/1.73 m2.
Liraglutide: No dose adjustment required if eGFR >30 mL/
min/1.73 m2.
Lixisenatide: Caution if eGFR <50 mL/min/1.73 m2.

7. Sitagliptin: 100 mg/day if eGFR >50 mL/min, 50 mg if eGFR
30–50, 25 mg if eGFR <30.
Saxagliptin: 2.5–5 mg/day if eGFR >50 mL/min, 2.5 mg/day
if eGFR <50 mL/min/1.73 m2.
Aloglitiptin: 25 mg/day if eGFR >50 mL/min, 12.5 mg if
eGFR 30–50 mL/min, and 6.25 mg if eGFR <30 mL/min or
ESRD. Linagliptin: No dose adjustment required.

8. Canagliflozin: Reduce dose if eGFR 45–59/min; Empagli-
flozin: Caution if eGFR <45 mL/min;
Dapagliflozin: Avoid use if eGFR <60 mL/min/1.73 m2.

9. Insulin: No dose adjustment if eGFR >50 mL/min, 25% or
50% reduction of total daily dose if eGFR 10–50 mL/min or
<10 mL/min/1.73 m2.

Diabetic Neuropathy: Clinical Update

S21-1
How to approach the patient with diabetic neuropathy –

Screening and diagnosis
Sung-Tsang HSIEH1,2. 1Department of Neurology, National Taiwan
University Hospital, 10002, 2Department of Anatomy and Cell
Biology, National Taiwan University, Taipei, 10051, Taiwan

Diabetic neuropathy is one of the most frequent neuropathy
in clinical practice. The manifestations of diabetic neur-
opathy are very diverse ranging from focal involvement of
carpal tunnel syndrome to systemic sensorimotor polyneur-
opathy and autonomic neuropathy. Major symptoms of
diabetic neuropathy include reduced sensation which may
lead to painless injury of the body, neuropathic pain of
different characters such as burning or tingling, and

veracious autonomic symptoms of gastroparesis, orthostatic
hypotension, chronic diarrhea, and sexual dysfunctions etc.
Efficient screening and accurate diagnosis of diabetic neur-
opathy are challenging tasks for clinical practice. Screening
instruments include questionnaires and thermal thresholds
on quantitative sensory testing which provide the first-line
assessments of potential neuropathy. Further confirmation
of neuropathy, in particular, degeneration of nerve fibers can
be diagnosed with conventional nerve conduction studies for
large-diameter nerves. Over the past decade, our group has
developed a technique of skin biopsy to examine small-
diameter sensory nerves which are responsible for thermal
and nociceptive sensations. With a 3 mm punch and special
staining on skin biopsy sections, nociceptive nerve fibers
could be demonstrated and quantified, i.e. intraepidermal
nerve fiber density (Eur J Neurol 17:903–912, 2010). This
approach has become the standard for diagnosing small fiber
neuropathy. Patients with diabetic neuropathy frequently
had different types of neuropathic pain for example burning
over the limbs or even the trunk. We tackled this issue by
establishing contact heat evoked potential (Diabetes Care
33:2654–2659, 2010) and heat-activated functional magnetic
resonance imaging (fMRI) (Hum Brain Mapp 34:2733–2746,
2013). These examinations demonstrated enhanced brain
activations due to peripheral nerve degeneration. These
assessments provide foundations for prescribing central-
acting drugs for neuropathic pain, such as antidepressants
and anticonvulsants as documented in various guidelines
for neuropathic pain. This talk will focus on the recent
advancements in screening and diagnosis of diabetic
neuropathy.

S21-2
Current and future strategies for treatment of diabetic
neuropathy
Jiro NAKAMURA1. 1Division of Diabetes, Department of Internal
Medicine, Aichi Medical University School of Medicine, Nagakute,
Japan

Diabetic neuropathy is the most common complication in
diabetic patients. The symptom of diabetic neuropathy may
cause various problems in daily life and affect the prognosis
of diabetic patients. Therefore, it is important to prevent the
development and progression of diabetic neuropathy at an
early stage.
It is obvious that the primary cause of diabetic neuropathy
is hyperglycemia itself, and previous clinical trials such as
DCCT, Kumamoto Study and EDIC Study demonstrated that
strict glycemic control could prevent the development and
progression of diabetic neuropathy. However, it is difficult to
keep normal glucose levels for 24 hours in diabetic patients,
especially in type 1 diabetic patients. Short-term hypergly-
cemia can switch on the pathogenicmechanisms. In addition,
therefore, interventions to the pathogenic mechanisms
beyond glucose are required.
Various factors such as themetabolic factors, vascular factors,
and neurotrophic factors have been proposed to explain the
pathogenesis of diabetic neuropathy. Among these factors, the
role of metabolic factors has been most extensively investi-
gated. Metabolic factors include polyol pathway hyperac-
tivity, altered protein kinase C activity, increased oxidative
stress, and enhanced non-enzymatic glycation. Each meta-
bolic deficit was originally derived from an independent
background. However, recent studies have reported close
relationships between these abnormalities, and it is now
clear that polyol pathway hyperactivity leads to other three
metabolic deficits. Based on previous studies, furthermore,
polyol pathway hyperactivity plays the major role in the
development of diabetic neuropathy. Therefore, from the
viewpoint of preventing diabetic neuropathy or treatment of
mild diabetic neuropathy, aldose reductase inhibition would
be the best therapeutic strategy. However, advanced
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neuropathy with established nerve degeneration and capillary
occlusion cannot be ameliorated only by aldose reductase
inhibition, and further interventions with regenerative medi-
cine would be required.
Previous studies reported that introduction of NGF, HGF or
VEGF genes is a useful regenerative therapy of diabetic neuro-
pathy. We reported the usefulness of local injection of basic
FGF protein with cross-linked gelatin gel and transplantation
of various kinds of progenitor cells such as endothelial proge-
nitor cells (EPCs), mononuclear cells (MNCs), bone marrow-
derived mesenchymal stem cells (MSCs), and iPS cell-derived
neural crest cells (NCCs) on diabetic neuropathy with dia-
betic animal models. In addition, we have investigated the
possibilities of incretin-related agents to regenerate nerve
fibers.
In this session, an overview of current and future strategies for
treatment of diabetic neuropathy will be presented.

S21-3
Recent management of diabetic distal symmetric
polyneuropathy
Nigishi HOTTA1. 1Japan Organization of Occupational Health and
Safety, Chubu Rosai Hospital, Nagoya, Japan

Diabetic peripheral neuropathy is a very common complica-
tion of diabetes often associated with considerable morbidity
and mortality. It appears relatively early in the disease
process. The most commonmanifestation is a distal symmet-
ric polyneuropathy, but many patterns of nerve impairment
can occur. Diabetic neuropathy is not a single entity, but
includes several neuropathic syndrome. Autonomic neur-
opathy may effect almost every system of our body, and once
it is well established in the patients with diabetes, it is very
difficult to treat for us.
The treatment of diabetic neuropathy is classified to symp-
tomatic- and causal-therapy. Current strategies for the treat-
ment of distal symmetric polyneuropathy are based on the
following: ①reduction of risk factors including poor glycemic
control, ②treatment based on pathogenetic mechanisms,
③symptomatic treatment for such being neuropathic pain,
and ④treatment of diabetic foot, autonomic and other compli-
cations. The previous three topics are talked over in my
presentation.
There are some differences of risk factors between type1
and type2 diabetes but mostly similar. Major factors are poor
glycemic control with age and duration of diabetes but
the development of diabetic neuropathy is also partly asso-
ciated with hypertension, hyperlipidemia, obesity and cigar-
ette smoking. Recently, there are the newappearance of useful
drugs for diabetic painful neuropathy such as pregabalin and
duloxetine. As the treatment based on pathogenetic mechan-
isms, many drugs have developed till today. However, unfor-
tunately, most of their clinical trials have failed to show its
efficacy. Only epalrestat, an aldose reductase inhibitor and
α-lipoic acid, an anti-oxidant are available in clinical use at
limited countries.
We need for further experimental and clinical researches to
find more effective, novel compounds being able to slow,
prevent and/or reverse diabetic neuropathy.

Diabetic Eye Disease: Early Detection,
and Treatment

S25-1
Epidemiology of diabetic retinopathy, diabetic macular edema
and vision loss due to diabetes
Charumathi SABANAYAGAM1. 1Far Eastern Memorial Hospital,
New Taipei, Taiwan

Diabetes is amajor public health problem affecting 415million
peopleworldwide in 2015 and the number is expected to rise to
642 million by 2040. In 2010, approximately a third of those
with diabetes were found to have signs of DR and of these, a
further one third were found to have vision-threatening
DR, including diabetic macular edema (DME). With the rising
prevalence of diabetes (in particular type 2), ageing of the
population and increased life expectancy, number of persons
with diabetic retinopathy (DR) is also expected to increase
substantially. In view of the increasing burden of diabetes and
DR, there has been significant global public attention and
research in recent years on understanding the epidemiology of
diabetes and DR, in an effort to develop long-term strategies
to manage this major public health problem. This talk will
highlight the recent trends in the epidemiology of DR with a
particular focus on the burden, awareness, population differ-
ences, risk factors, and screening of DR/DME.

S25-2
The pathogenesis and risk factors of diabetic retinopathy and
macular edema
Gavin TAN1. 1Singapore Eye Research Institute, Singapore

The understanding of the pathogenesis of diabetic retinopathy
is constantly evolving with new research. The major risk
factors for diabetic retinopathy include duration of diabetes,
hyperglycemia, and hypertension, but these account for
only a small amount of the variation in the risk of diabetic
retinopathy. Studies have shown that factors such as dyslipi-
demia, ethnicity, genetics, nephropathy myopia and ocular
surgery contribute to the risk. Chronic exposure to hypergly-
cemia and other known risk factors results in a cascade of
biochemical and physiologic changes that ultimately lead to
microvascular damage and retinal dysfunction. Implicated
pathways include the accumulation of sorbitol and advanced
glycation end-products, oxidative stress, protein kinase C
activation, inflammation, and upregulation of the renin-
angiotensin system and vascular endothelial growth factor.

S25-3
Diabetic eye diseases
Chung-May YANG1. 1National Taiwan University Hospital, Taipei,
Taiwan

The eye is one of the major organs affected by diabetic
mellitus. Structural and functional changes can be seen from
the cornea through the crystalline lens to the vitreo-retinal
tissues. Diabetic vitreoretinopathy is the most important
category related to diabetic eye diseases. The basic pathogen-
esis of diabetic vitreoretinopathy involves retinal vascular
permeability changes and vascular occlusion, which cause
macular edema and the development of retinal fibrovascular
proliferation through the excessive production of various
angiogenic factors. The progression of fibrovascular prolifer-
ation may induce vitreous hemorrhage, traction macular
elevation and traction retinal detachment, leading to severe
bilateral visual loss. In this presentation, clinical manifesta-
tions, update treatment strategies and outcome will be briefly
reviewed.

Diabetes Foot: Learning from Diabetes
Foot Care Program

S31-1
Diabetic foot problems and education programme on the
diabetic foot in Western Pacific Region
Shigeo KONO1. 1National Hospital Organization, Kyoto Medical
Center, Kyoto, Japan
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The number of diabetic foot lesions and consequently
amputations is increasing in the Western Pacific region
(WPR). However, there are quite a few foot care specialists
such as podiatrists or chiropodists in WPR and there is much
ignorance amongst medical staff as to how to identify and
educate those at risk and treat those who develop problems.
Furthermore, the regional characteristics of diabetic foot,
especially the risk factors for amputation and the methods of
cost-effective interventions, remain unknown.
In order to combat against this devastating problem, we laun-
ched International Diabetes Federation (IDF)-Western Pacific
Region (WPR) Diabetic Foot Care Project (IDF-WPR DFC)
meeting in 2011 which was succeeded to AASD Diabetic Foot
Care Project in 2016. We have invited the doctors and nurses
every year from Mongolia, China, the Philippines, Taiwan,
Vietnam, Cambodia, Thailand, Malaysia, Singapore, Indone-
sia, Australia, and Fiji to share the knowledge and expertise in
the management of diabetic foot problems. Besides the
meetings, we held the practical training course of diabetic
foot care for doctors and nurses in Kyoto and Osaka, Japan.
Through IDF-WPR DFC project, we have collected the clinical
data of diabetic foot from those countries in order to develop
regional clinical guidelines directly applicable to the regional
lifestyle.
In my presentation, I would like to introduce the regional
problems based on these data.

S31-2
Foot care in diabetes in Australia
StephenM. TWIGG1,2. 1Sydney Medical School and Charles Perkins
Centre, the University of Sydney, 2Department of Endocrinology,
Diabetes Centre, Royal Prince Alfred Hospital, Sydney, Australia

There is evidence that major amputations due to diabetes
are reducing in some diabetes high-risk foot care services
in Australia, yet diabetes remains the main cause of non-
traumatic lower limb amputations domestically and it
appears to be relatively underfunded compared with other
diabetes complications. Well-established contemporary evi-
dence-based clinical care guidelines in foot care in diabetes
exist in national and state-based formats including from
leading medical and scientific bodies such as the Australian
Diabetes Society and NHMRC Australia. Educational pro-
grams in diabetes foot care for patients and for health care
professionals have been developed including on-line and
these complement the IDF-WPR educational initiatives.
Ongoing challenges remain in broadly geographically
mapping high risk foot care services in diabetes in Australia,
in defining optimal local health care pathways for patients
with foot problems who have varying risk and needs and are
managed in mixed public and private health care systems, in
accreditation and credentialing diabetes high risk foot care
services, and in developing a national database plus collab-
orative sites for multicentre studies. This presentation will
address some current key data, progress being made, and
challenges to come, in this country, which has a well-
developed health care system yet where demands in delivery
of care by geographical size including the need for rural and
regional care, add complexity. Some of the vehicles to aid
realizing systematised delivery of foot health care in diabetes
will be highlighted, including bodies such as the National
Association of Diabetes Centres, Diabetes Australia, stratified
care and online health pathways, multi-disciplinary organ-
isational input, and telemedicine. Finally, some novel multi-
centre studies in diabetes high risk foot care will also be
addressed. It is planned that this presentation will support a
blueprint for equity of access to quality care in all aspects of
diabetes foot care, including in aiding leadership across the
region.

S31-3
From multidisciplinary care for limb-threatening diabetic foot
ulcers in a university hospital to the ongoing diabetic foot
working group in Taiwan
Yu-Yao HUANG1. 1Medical Nutrition Therapy and Endocrinology &
Metabolism, Chang Gung Memorial Hospital and Chang Gung
University, Taoyuan, Taiwan

Diabetic foot ulcers are the leading cause of non-traumatic
amputation. According to a nationwide cohort study in
Taiwan, approximately 4,500 diabetic patients undergo
lower-extremity amputations annually. The aim of this study
was to share 30 years of experience of multidisciplinary care
for patients with diabetic foot ulcers in Chang Gung Memorial
Hospital, and discuss difficulties in cooperation between
departments in real-world practice. We also summarize the
characteristics, classification, treatment strategies and out-
comes of our patients with diabetic foot ulcers, and review
studies of factors associated with lower-extremity amputa-
tions, in-hospital complications, and long-term survival. We
use data on diabetic foot ulcers from the national health
insurance claims database to examine trends in foot ulcers
in Taiwan. In addition, we present data from the ongoing
diabetic foot working group of the Diabetes Association in
Taiwan with regards to improvements in limb preservation,
not only in treatment but also prevention.

Pancreas Transplantation

S09-1
Pancreas transplantation in Korea
Duck Jong HAN1. 1Department of Surgery, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea

Background: Diabetes mellitus has been treated with oral
diabetic drug and/or insulin. However the increased mor-
bidity and mortality even under insulin treatment is largely
attributable to the diabetic complications that occur over
time. Pancreas transplantation (PT) is an ultimate treatment of
insulin requiring diabetes. Currently much improvement
in patient and graft survival, and decrease of post-operative
morbidity have been brought by technical refinement, better
immunosuppressants, and better post-operative manage-
ment. We hereby report the outcomes of PT performed in
Korea.
Methods: All the recipients who underwent deceased donor
or living donor PT from July 1992 to December 2015 in Korea
were enrolled in this study. We reviewed retrospectively.
We analyzed graft and patient survival with Kaplan-Meier
method.
Results: Totally 475 cases of pancreas transplantation have
been performed from July 1992 to December 2015 at 14
transplant centers in Korea. Indication for pancreas trans-
plantation was type I diabetes in 399 (84%) patients and type II
diabetes in 76 (16%) patients. Pancreas donor was deceased
donor in 453 cases (95.6%) and living donor in 22 cases (4.6%).
Type of transplantation was simultaneous pancreas kidney
transplantation in 294 recipients (61.9%), pancreas transplant-
ation alone in 126 (26.5%), and pancreas after kidney trans-
plantation in 55 (11.6%). Median follow-up duration was 108.0
months post-transplantation (range 0–281 months). Overall
patient survival rates at 1, 5 and 10 years were 95.3%, 91.3%,
and 87.8%. Overall graft survival rates at 1, 5, and 10 years were
87.4%, 77.3%, and 67.6% respectively. Since 2000, Overall graft
survival rates at 1, 5 and 10 years were 93.8%, 87.7%, and 85.9%
respectively.
Conclusion: Recently graft outcomes have been improved and
post-operativemorbidity decreased. Considering the quality of
life and long-term patient survival, PT can be an effective
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treatment strategy in non-obese diabetic patients requiring
insulin regardless of type of diabetes.

S09-3
Pancreas transplant – Taipei Veterans General Hospital
experience
Yi-Ming SHYR1, Shin-E WANG1. 1Division of General Surgery,
Departments of Surgery, Taipei Veterans General Hospital, National
Yang Ming University, Taipei, Taiwan

Type 1 diabetes eventually leads to nephropathy, neuropathy,
retinopathy and angiopathy after 10–30 years. Currently, pan-
creas transplant is the treatment of choice in tight control of
blood sugar for IDDMpatients, and further to stabilize, prevent
or even to reverse the diabetic complications.
We will present our experience in pancreas transplant which
was initiated on September 19, 2003. From September 2003 to
June 2016, there were 126 pancreas transplants performed
for 120 patients at Taipei Veterans General Hospital, with 36
SPK, 15 PAK, 57 PTA and 18 PBK. Most (78.5%) of our pancreas
transplants were for IDDM patients. The blood sugar usually
returned to normal level within 5 hours (median) after
revascularization of the pancreas grafts. The fasting blood
sugar maintained within normal range thereafter throughout
the whole clinical course in most cases. There were 2 surgical
mortality. The technical success rate was 96%. Excluding the 4
cases with technique failure, overall 1-year pancreas graft
survival is 98.5% and 5-year is 94.1%, with 100% 1-year for SPK,
97.1% 1-year for PTA, 100% 1-year for PAK and 100% 1-year for
PBK.
In conclusion, pancreas transplant provided an ideal insulin-
free solution for IDDM and selected NIDDM. Pancreas trans-
plant could be performed with similar successful rate irre-
spective of the type of pancreas transplant at our hospital.

Islet Transplantation

S16-1
Current status of clinical islet transplantation
Philip J. O’CONNELL1. 1National Pancreas Transplant Unit,
University of Sydney at Westmead Hospital, Sydney, Australia

Islet transplantation is a promising therapy for patients with
type 1 diabetes and severe hypoglycemia. Several studies have
shown that high levels of insulin independence and good
control of hypoglycemia can be achieved in the short term.
However, long term results are not as good and five year
insulin independence rates although improving show pro-
gressive loss of function over time. In two recent multicenter
trials – one in North America and one in Australia- similar
results were achieved. Approximately 85% of patient achieved
the primary end point of HbA1c <7.0% and absence of
hypoglycemia in presence of detectable c-peptide. With
multiple transplants approximately 60% were insulin inde-
pendent. Over time there was a progressive deterioration in
function. In the North American study graft function had
dropped from 87% to 72% by 24 months. Whereas, in the
Australian study, graft survival was 64% at 5 years after
transplantation. Patients with acceptable graft function have
a remarkable improvement in their diabetic control and
complete resolution of difficult to control hypoglycemia. As a
result there is a profound improvement in quality of life and
many recipients are able to return to work. Islet transplant-
ation does come with its own problems particularly regarding
complications and tolerability of immunosuppression. In
a study where continuous insulin infusion (CSII) was com-
pared with islet transplantation for severe repeated hypo-
glycemia the data suggested that in subjects with severe

hypoglycemia, CSII was an appropriate therapy, which sub-
stantially reduced the frequency and severity of hypoglycemia
but did not remove the need for islet transplantation in the
majority of individuals. CSII reduced duration of time with
blood glucose <4 mmol/L and significantly improved gly-
cemic variation as compared with MDI, the latter potentially
accounting for reduced frequency of severe hypoglycemia.
However, islet transplantation eliminated hypoglycemia
regardless of whether insulin independence was achieved.
Frequency, severity and risk of hypoglycemia as measured by,
respectively, CGM percentage of time in hypoglycemia,
HYPOscore, and glycemic variability at 12 months post islet
transplantation all returned to levels as good as, or better than,
those reported in type 1 diabetes without problems with
hypoglycemia. Transplantation reduced HbA1c and mean
glucose at 12 months, benefits that were not seen with
changing to CSII. The study provided further evidence that in
appropriately selectedpatientswith severe hypoglycemiawith
large glycemic variability, islet transplantation provides
superior glycemic control and reduction in hypoglycemia
over and above that achieved with CSII.

S16-2
Clinical islet transplantation from allogeneic toward
xenogeneic
Shinichi MATSUMOTO1*. 1Otsuka Pharmaceutical Factory INC,
Japan

In 2014, opinion leaders of beta cell replacement therapy
discussed the current status and future of the therapy at
the Oxford University. At the meeting, it was revealed that
approximately one-eighth of type 1 diabetic patients with
prolonged diabetic history (>20 years) suffered unaware
hypoglycemia and 7–10% of cause of death of type 1 diabetes
was hypoglycemia. Beta-cell replacement therapy including
pancreas and islet transplantation is the best treatment
for preventing severe hypoglycemia, however due to donor
shortage, only atmost only 0.1% of type 1 diabetic patients can
receive beta-cell replacement therapy. Donor shortage is the
most serious issue.
To alleviate donor shortage, we have conducted islet trans-
plantation using non-heart beating donor, living donor islet
transplantation and improving the efficacy of islet transplant-
ation. However, none of them can solve the issue of donor
shortage.
Establishment of islet transplantation using non-human
pancreas donor (bio-artificial islet transplantation) can solve
the donor shortage issue. Three major resources of islets for
bio-artificial islets are porcine islet, ES cell derived islet and iPS
cell derived islets. Among them porcine islets have several
advantages including previous clinical experiences, clean and
healthy islets from healthy designated pathogen free donor,
possible gene modification to improve clinical outcomes.
Encapsulated neonatal porcine islet transplantation has been
conducted under comprehensive New Zealand regulation.
The study had four different dose groups: 5,000 IE/kg (n = 4),
10,000 IE/kg (n = 4), 15,000 IE/kg (n = 4), and 20,000 IE/kg (n = 2).
There were four serious adverse events related to the pro-
cedure, whichwere resolved without residual effects. Tests for
PERV DNA and RNAwere negative in the blood of all patients.
In terms of efficacy, the number of episodes of unaware
hypoglycemia was reduced 1 year after transplantation in all
dose groups.
To improve the clinical outcome, the Ricordi isolation method
and injection of ETK solution into pancreata were introduced,
which resulted in a high islet yield (approximately 180,000
IE/piglet). Next clinical trial was performed in Argentina.
Subanalysis of the efficacy dataset demonstrated that when
a dose of 10,000 IE/kg was transplanted twice, HbA1c levels
<7% for more than 2 years, with a significant reduction of in
the number of episodes of unaware hypoglycemia.
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Xenogeneic islet transplantation can be a viable option
for unstable type 1 diabetes, and the next research target
should be curing type 1 diabetes with xenogeneic islet
transplantation.

S16-3
Clinical islet autotransplantation: Beyond simple replacement
of islet cell mass
Kwang-Won KIM1. 1Gachon University Gil Medical Center, Incheon,
Korea

Islet autotransplantation (IAT) is performed when the
pancreas is removed for treatment of benign pancreatic
diseases. In chronic pancreatitis with intractable abdominal
pain, IAT after total pancreatectomy has been proven to
reduce abdominal pain by total pancreatectomy while avoid-
ing brittle diabetes. In contrast to the islet allotransplantation,
IAT is not vulnerable to immune rejection, recurrent auto-
immunity, or beta-cell toxicity of immunosuppressants.
For this reason, IAT represents the maximum functional
potential of transplanted islets, with some reported cases of
unexpected insulin independence in low-dose autologous islet
transplants.
Besides the proven efficacy of IAT in intractable chronic
pancreatitis, we have examined the efficacy of IAT after
partial pancreatectomy for treatment of benign tumor. We
reported the outcome of the 20 patients who underwent
IAT after 50% to 60% partial pancreatectomy in this clinical
setting. Although the 7-year diabetes-free survival rate was
not different between control and IAT groups, prolonged
diabetes-free survival was observed in patients who under-
went IAT when a high islet yield (>5,154 islet equivalents
per gram of pancreas) during the islet isolation was achieved.
The islet yield and islet function in this clinical setting
was superior to those of allogeneic islet transplantation. In
addition, we have shown that transplanted islets can promote
the regeneration of endogenous beta-cells and differentiation
of adult stem cells into beta-cells in experimental models of
IAT after partial pancreatectomy.
In conclusion, IAT after partial pancreatectomy for benign
tumors could be a promising indication of IAT. IAT in this
setting may improve the metabolic milieu after the pancreatic
resection, and is a unique opportunity for understanding the
biologic effect of intraportal islet transplantation beyond the
simple replacement of islet cell mass.

Stem Cell Therapy

S22-1
Expandable human pancreatic progenitor cells – a novel
inroad toward the production of β cells
Ray DUNN1. 1A*STAR Institute of Medical Biology, Singapore

Type 1 diabetes (T1D) results from the autoimmune destruc-
tion of pancreatic β cells that secrete insulin. One potential
cell-based therapy for this chronic disease is the production of
functional β cells from the directed differentiation of human
pluripotent stem cells. Such in vitro derived β cells would
then be transplanted into T1D patients to liberate them from
lifelong insulin dependency. To this end, several reports
emerged over the last year that detail more efficient differen-
tiation protocols that yield ∼35% insulin-containing β cells
after at least four weeks of in vitro differentiation. Importantly,
these β-like cells were able to restore normoglycemia in
rodent models of T1D. Although an improvement over
previous methods, undesirable polyhormonal cells (∼15%)
and hormone-negative cells (∼50%) were consistently pro-
duced alongside β-like cells. Furthermore, differentiation
output varied considerably depending on the human

embryonic stem cell (hESC) or human induced pluripotent
stem cell (hiPSC) line used. We reason that oneway to address
both the limits of efficiency and reproducibility from line-to-
line is to develop tools to capture and stably expand stage-
specific, multipotent β-cell progenitors. Pure populations of
these self-renewing progenitors would then allow for further,
and we propose, more homogeneous differentiation toward
the insulin-secreting β cell. This strategy eliminates the need
(and significant cost) of sequentially differentiating hESC or
hiPSC from pluripotent cell type, to mesendoderm, to defini-
tive endoderm, to gut endoderm and finally to pancreatic
endoderm. We have thus developed conditions for culturing
hPSC-derived multipotent pancreatic progenitors, which are
capable of long-term expansion and are much closer develop-
mentally to β cells. These “ePP” cells express markers
characteristic of endogenous human pancreatic progenitors,
including the key transcription factors PDX1 and SOX9.
Exposure to differentiation cues induces upregulation of
markers of the exocrine, endocrine and ductal pancreatic
lineages indicating multi lineage potency. Their ability to
further differentiate into β cells is currently being evaluated in
vitro and in vivo in immunodeficient mice.

S22-2
Generation of insulin-producing β-like cells from human iPS
cells
Shoen KUME1. 1School of Life Science and Technology, Tokyo
Institute of Technology, Tokyo, Japan

ES cells and iPS cells are considered to be potential alternative
cell sources for the transplantation therapy as well as cell
models for biological studies. Up to date, studies to generate
the pancreatic beta cells from pluripotent stem cells have
achieved remarkable progresses. However, it still remain
elusive whether the derived pancreatic beta cells resemble
the human beta cells and could be used in clinical settings.
We have been trying to establish culture systems to generate
insulin-producing beta cells using mouse and human ES/iPS
cells. In an attempt to search for novelmolecules that promote
differentiation and/or proliferation of pancreatic beta-cells,
we established a screening system, and screened a chemical
library consisting of low molecular bioactive chemical
compounds of which the pharmaceutical actions are already
known. Through studies on revealing the targets of the
chemical compounds, we identified molecules that function
in regulating pancreatic beta cell differentiation. We also
extend the chemical screening using mouse mature islets,
to identify molecules that regulate beta cell mass.
Besides chemical screening, we also analyzed the importance
of amino acids in the media. We found that methionine
metabolism is crucial for the maintenance of pluripotency in
human pluripotent cells. Deprival of methionine rendered the
cells at a poised state for differentiation, and thus increased
the efficiency for differentiation. The details will be discussed
at the meeting.

S22-3
Autologous hematopoietic stem cell transplantation in type 1
diabetes
Dalong ZHU1, L. LI1, Shanmei SHEN1, Y. BI1, W. GU2. 1Division of
Endocrinology, the Affiliated Drum Tower Hospital of Nanjing
University, Nanjing, 2Department of Endocrinology and Metabolism,
Ruijin Hospital, Shanghai Jiao Tong University School of Medicine,
Shanghai, PR China

Type 1 diabetes (T1DM) is an autoimmune disease resulted
from T cell-mediated destruction of insulin-producing pan-
creatic β-cells. Therapies aiming at block of T cell autoimmun-
ity and preservation of the remaining β-cell function are of
great significance in managing T1DM. Hematopoietic stem
cells (HSCs) are multipotent stem cells residing in the bone
marrow. Voltarelli JC et al. were the first in the world to apply
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immunosuppression followed by autologous nonmyelo-
ablative hematopoietic stem cell transplantation (AHST) in
new-onset T1DM, which resulted in exogenous insulin inde-
pendence for adequate glycemic control. However, patients
with previous diabetic ketoacidosis (DKA), which is frequently
occurred in Chinese T1DM patients, were excluded in this
study. Besides, mechanisms underlying AHST-induced recon-
stitution of immune system was not clear. Thus, in 2006, we
initiated the first trial in China to examine the therapeutic
effect and mechanisms of AHST in Chinese T1DM.
From 2006 to 2008, 13 new-onset T1DM, 10 of them with DKA,
were subjected to nonmyeloablative AHST. Eleven patients
required significantly reduced doses of insulin, accompanied
by decreased HbA1c and increased C-peptide concentrations.
Three patients achieved insulin independence for 7–54
months, two of whom presented DKA at onset. The immune
system was reconstituted after AHST as characterized by the
decreased numbers of different subsets of lymphocyteswithin
3–6 months, and the gradually increased numbers thereafter.
Moreover, pro-inflammatory cytokines were significantly
reduced, while the levels of IL-4, IL-10 and TGF-β remained
unchanged or increased, indicating a reconstituted anti-
inflammatory environment. In parallel, β-cell antigen-specific
humoral responses was attenuated after AHST, as proved by
the decreased levels of serum islet autoantibodies. To
further determine the effect of DKA on the efficacy of AHST
in T1DM, 28 patients (11 presented DKA) who received AHST
in our and the other Chinese center were analyzed, we
finally proved that AHSTachieved a greater efficacy in patients
without DKA. In 2014, D’Addio et al. made a multi-center
analysis by pooling data of 65 patients together from two
Chinese centers and one Polish center. It showed that 59%
achieved insulin independence within 6 months after AHST,
32% remained insulin independent till 48 months, but 52% of
treated individuals experienced adverse effects.
Nonmyeloablative AHST represents an effective treatment for
selected T1DM patients. Potential mechanisms include elim-
ination of a pro-inflammatory immune system, generation of a
new adaptive immune system, and stimulation of the regen-
eration of islet β-cells. However, the long-term effects and
safety of AHST remains to be validated, and safer HSC-based
therapeutic options are required.

S22-4
Amelioration of type 1 diabetes using direct hepatocyte
reprogramming approaches
Chia-Ning SHEN1,4, Fang-Pei CHANG1,2, Chia-Rui SHEN3,
Huey-Kang SYTWU2. 1Genomics Research Center, Academia Sinica,
2Graduate Institute of Life Sciences, National DefenseMedical Center,
3Department of Medical Biotechnology and Laboratory Science,
Chang-Gung University, Taoyuan, 4Institute of Biotechnology in
Medicine, National Yang-Ming University, Taipei, Taiwan

Type 1 diabetes mellitus is characterized by complete loss of
β-cells due to T-cell mediated autoimmune attack leading to a
deficiency of insulin. Transplantation of islets isolated from
the cadaveric donor pancreas has proved to be an effective
treatment for patients with type 1 diabetes mellitus. However,
this transplantation therapy is severely limited by the lack
of islet donors. Moreover, patients received the allogeneic
islet transplantationwere still suffering fromside effects of the
immunosuppressive medications. Hence, the possibility of
producing immune-tolerable β-cells would be a key challenge
for developing cell-based therapeutics for type 1 diabetic
patients. We and others had previously demonstrated hepa-
tocytes can be transdifferentiated to insulin-producing β-cells
after introducing Pdx1. Our recent findings further revealed
PDGF facilitates direct lineage reprogramming of hepatocytes
to functional β-like cells induced by Pdx1 and Ngn3. However,
it is unclear whether these transdifferentiated β-cells are

glucose responsive and immune-tolerable in autoimmune
diabetic status.
The liver not onlyhas remarkable capacities to regenerate after
injury, but also an immune privileged organ. We therefore
hypothesize β-cells derived from hepatocyte reprograming
may possess characteristics for avoiding attack from auto-
reactive immune cells. In current work, we performed direct
conversion approaches by introducing three transcriptional
factors to primary hepatocytes isolated from Non-obese dia-
betic (NOD) mice which spontaneously develop autoimmune
diabetes. We demonstrated that simultaneously expressing
Pdx1, Ngn3, and PDGFRα could induce direct reprogramming of
hepatocytes of NOD mice to insulin-producing cells display
characteristics of pancreatic β-cells including expression of
mafa, nkx2.2, rfx6, kir6.2, glut2 and proprotein convertase 1/3 and
possessing the capability to secrete insulin responding to
stimulatory levels of glucose. Autologous transplantation
of hepatocyte-derived β-like cells to diabetic NOD mice
significantly improved hyperglycemic status without needs
of tolerogenic treatments. Further characterization demon-
strated that β-like cells derived from hepatocyte reprogram-
ming displayed reduced levels of MHC class I molecules and
autoantigens such as gad65 and iapp and also expressed PD-L1
and PD-L2. The results explain why hepatocyte-derived β-like
cells were immune-tolerable. The findings from the present
work raises the possibility of developing cell therapeutic stra-
tegy for patients with type 1 diabetes via autologous hepato-
cyte reprogramming.

Islet Imaging

S26-1
Non-invasive pancreatic beta-cell imaging using radiolabeled
exendin probe
Nobuya INAGAKI1, Hiroyuki FUJIMOTO2, Hiroyuki KIMURA3,
Naotaka FUJITA1, Keita HAMAMATSU1, Hideo SAJI4.
1Department of Diabetes, Endocrinology and Nutrition, Graduate
School of Medicine, Kyoto University, 2Institute for Advancement of
Clinical and Translational Science, Kyoto University Hospital,
3Department of Analytical & Bioinorganic Chemistry, Kyoto
Pharmaceutical University, 4Department of Patho-Functional
Bioanalysis, Graduate School of Pharmaceutical Sciences, Kyoto
University, Kyoto, Japan

Impaired insulin secretion due to beta-cell dysfunction
or death as well as insulin resistance are main factors in the
pathophysiology of diabetes. Measurement of beta-cell mass
(BCM) is currently possible only by histological examination
using pancreas tissue specimens and no non-invasivemethod
is available for determining BCM in vivo. Accurate measure-
ment of BCM could provide important information on the
pathophysiology of the disease and lead to novel classifica-
tions and treatment. We have been trying to develop a non-
invasive probe to enable evaluation of BCM using radiolabeled
exendin targeting glucagon like peptide-1 receptors (GLP-1R)
expressed on beta-cells.
In this this study, we investigated whether the BCM can be
quantified non-invasively by positron emission tomography
(PET) or single-photon emission computed tomography
(SPECT) targeting GLP-1R. We synthesized [18F]-labeled, [123I]-
labeled, and [111In]-labeled exendin for PET and SPECT
imaging. These probes were evaluated by binding affinity
assay, autoradiography, biodistribution, and PET or SPECT
imaging. The probes were accumulated in murine islets and
bound to GLP-1R specifically. PET or SPECT imaging of mice
injected with these probes revealed remarkable accumulation
of radioactivity in pancreas. We then used diabetic model
mice such as streptozotosin-injected mice and NOD mice to
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compare radiolabeled probe accumulation with other, con-
ventional methods for quantification of BCM. In this sympo-
sium, I present our up-to-date data on this non-invasive
method of evaluation of beta-cell mass.

S26-2
Magnetic resonance imaging of islet grafts
Jyuhn-Huarng JUANG1. 1Division of Endocrinology and
Metabolism, Department of Internal Medicine, Chang Gung
University and Chang Gung Memorial Hospital, Taoyuan, Taiwan

The development of islet imaging techniques can improve the
diagnosis and characterization of diabetes mellitus. Recently,
noninvasivemagnetic resonance imaging (MRI) has been used
tomonitor themass, function, death, vascularity, innervation,
autoimmune activation and infiltration of endogenous and
grafted islets in animals and humans.
Although islet transplantation is a promising approach,
substantial graft loss can occur owing to allorejection, auto-
immune attack, glucotoxicity, mechanical stress and micro-
environmental disruption of the islets during transplantation.
The use of MRI to assess transplanted islets can help to
optimize transplantation protocols, explore the anatomy and
physiology of transplanted islets and study the immunology
of islet engraftment. In the past years, MRI has been used to
detect transplanted islets labeled with dextran-coated super-
paramagnetic iron oxide (SPIO), such as ferumoxide (Feridex®,
Endorem™) and ferucarbotran (Resovist®) in mice, rats,
baboons, nonhuman primates, and humans. In 2010, Saudek
et al. first reportedMRdetection of ferucarbotran-labeled islets
up to 24 weeks in the liver of 8 C-peptide negative diabetic
recipients.
Recently, we developed an in situ coating method for pre-
paring ferrofluids coated with γ-ray irradiated chitosan and
proved that the chitosan-coated SPIO (CSPIO) nanoparticles
have potential as an MR T2 contrast agent. In addition, we
demonstrated that CSPIOnanoparticleswere takenup by islets
in vitro, did not affect insulin secretion and death rates of
islets, and could be visualized by MR imaging for long-term
tracking of mouse islet isografts and allografts.
In conclusion, MRI represents a valuable platform for a
thorough investigation of transplanted islets. In the future,
repeated systemic administration of β-cell specific agents to
islet recipients and multimodality approaches, such as PET–
MRI, would enable the method to be used in a wide variety of
diagnostic and therapeutic applications in diabetes.

Orally Administered Antidiabetic Agents

S11-3
Multifunctional nanoparticles for oral protein drug delivery
Er-Yuan CHUANG1, Kun-Ju LIN2,3, Fang-Yi SU1, Fwu-Long MI4,
Chiung-Tong CHEN5, Jyuhn-Huarng JUANG6,
Hsing-Wen SUNG1. 1Department of Chemical Engineering/Institute
of Biomedical Engineering, National Tsing Hua University, Hsinchu,
2Healthy Aging Research Center, Department of Medical Imaging and
Radiological Sciences, College of Medicine, Chang Gung University,
3Department of Nuclear Medicine and Molecular Imaging Center,
Chang Gung Memorial Hospital, Taoyuan, 4Department of
Biochemistry, School of Medicine, College of Medicine, Taipei Medical
University, Taipei, 5Instituteof Biotechnology and Pharmaceutical
Research, National Health Research Institutes, Zhunan, Miaoli,
6Division of Endocrinology and Metabolism, Chang Gung University
and Chang Gung Memorial Hospital, Taoyuan, Taiwan

Calcium (Ca2+) has a crucial role in maintaining the intestinal
protease activity and in forming the apical junctional complex
(AJC) that preserves epithelial barrier function. Ethylene glycol
tetraacetic acid (EGTA) is a Ca2+-specific chelating agent. To

maintain the concentration of this chelator in areas where
enzyme inhibition and paracellular permeation enhancement
are needed, this study synthesized a poly(γ-glutamic acid)-
EGTA conjugate (γPGA-EGTA) to form nanoparticles (NPs) with
chitosan (CS) for oral insulin delivery. Results of our mole-
cular dynamic (MD) simulations indicate that Ca2+ ions could
be specifically chelated to the nitrogen atoms, ether oxygen
atoms, and carboxylate oxygen atoms in [Ca(EGTA)]2– anions.
By chelating Ca2+, γPGA-EGTA conferred a significant insulin
protection effect against proteases in intestinal tracts isolated
from rats. Additionally, calciumdepletion by γPGA-EGTA could
stimulate the endocytosis of AJC components in Caco-2 cell
monolayers, which led to a reversible opening of AJCs and
thus increased their paracellular permeability. Single-photon
emission computed tomography images performed in the
biodistribution study clearly show the 123I-insulin orally
delivered by CS/γPGA-EGTA NPs in the heart, aorta, renal
cortex, renal pelvis and liver, which ultimately produced a
significant and prolonged hypoglycemic effect in diabetic rats.
The above results confirm that this γPGA-EGTA conjugate is
a promising candidate for oral insulin delivery.

Injectable Antidiabetic Agents (I): GLP-1
Receptor Agonists

S18-1
Pleiotropic actions of GLP-1 RA
YoungMin CHO1. 1Department of Internal Medicine, Seoul National
University College of Medicine, Seoul, Korea

Glucagon-like peptide 1 (GLP-1) is an incretin hormone secre-
ted primarily from the intestinal L-cells in response to meals
which modulates nutrient homeostasis via actions exerted in
mutliple tissues and cell types. GLP-1 and its analogs, as well
as compounds that inhibit endogenous GLP-1 breakdown,
have become an effective therapeutic strategy for many
subjects with type 2 diabetes. Considering the wide distribu-
tion of the GLP-1 receptor, it is perhaps unsurprising the GLP-1
exerts pleiotropic effects beyond glucose lowering. These
include appetite regulation, inhibition of gastric acid secretion
and gastric emptying, regulation of hepatic glucose produc-
tion, regulation of cardiac function and bone resorption, and
cardiovascular effects. In this lecture, I will review pancreatic
and extrapancreatic effects of GLP-1.

S18-2
Incretin-based therapy on diabetic nephropathy
Yuichiro YAMADA1, H. FUJITA1, S. TAKASHIMA1, T. NARITA1.
1Department of Endocrinology, Diabetes and Geriatric Medicine,
Akita University Graduate School of Medicine, Akita, Japan

Incretin-based anti-hyperglycemic drugs, DPP-4 inhibitors and
GLP-1 receptor agonists, arewidely used for treatment of type 2
diabetes. Incretin was originally designated as a gut-derived
insulinotropic factor. Because receptors of incretin are expres-
sed not only in pancreatic β-cells but also in extra-pancreatic
tissues(1), extra-pancreatic effects in addition to pancreatic
effects are expected. Furthermore, DPP-4 can inactivate several
peptide hormones in addition to incretin, “incretin” and
“beyond incretin” effects are also expected.
We have shown that GLP-1 receptors are expressed in glo-
merular capillary and vascular walls, but not in tubuli, in the
mouse kidney. C57BL/6-Akita mice are diabetic and nephro-
pathy-resistant. We have generated C57BL/6 Akita GLP-1
receptor-deficient mice and revealed that these mice have
higher urinary albumin levels and more advanced meangial
expansion than C57BL/6-Akita mice, despite comparable
levels of hyperglycemia. KKTa-Akita mice are diabetic and
nephropathy-prone and treatment of these mice with
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liraglutide, a GLP-1 receptor agonist, suppressed the progres-
sion of nephropathy. These results indicated that GLP-1 has a
crucial role in protection against diabetic nephtropathy(2).
We have next examined the effects of linagliptin, a DPP-4
inhibitor, onKKTa-Akitamice. Linagliptin treatment increased
urinary sodium excretion, in addition to suppression of albu-
minuria. Increasedurinarysodiumexcretionwas still observed
in GLP-1 receptor-deficient KKTa-Akita mice but not observed
in liraglutide-treated KKTa-Akita mice, indicating that
increased urinary sodium excretion is GLP-1-independent.
SDF-1 expression was increased in glomerular podocytes and
distal nephrons in diabetic mice and linagliptin further
augmented renal SDF-1 expression. As treatment with SDF-1
receptor antagonists with KKTa-Akita mice reduced urinary
sodium excretion, DPP-4 inhibition, independent of GLP-1
receptor signaling, contributes to protection of the diabetic
nephropathy through SDF-1-dependent amelioration of renal
hemodynamics(3).

References

(1) Yamada Y., et al. J Diab Invest (2016).
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S18-4
GLP-1 receptor agonists and cardiovascular safety
Yu-Yao HUANG1. 1Medical Nutrition Therapy and Endocrinology &
Metabolism, Chang Gung Memorial Hospital and Chang Gung
University, Taoyuan, Taiwan

Clinical treatment with glucagon-like peptide-1 receptor
agonists has shown benefits in weight reduction, blood
pressure lowering, improving dyslipidemia and cardiovascular
surrogate biomarkers. Nevertheless, long-term cardiovascular
outcome trials (CVOT) for three DPP4-inhibitors (the SAVOR-
TIMI53, EXAMINE, and TECOS trials) all showed non-inferior
results for major adverse cardiovascular events (MACE) com-
pared to standard treatment. Moreover, a slight increase in the
risk of heart failure was observed in the SAVOR-TIMI53 trial,
raising concerns of cardiovascular safety in incretin-based
therapy. More recently, two CVOTs of GLP-1 receptors have
been reported. The ELIXA trial showed non-inferior results,
while the LEADER trial demonstrated beneficial cardiovascular
effects. Compared to the EMPA-REG trial in which reductions
were found in cardiovascular mortality and heart failure, the
LEADER trial reported that liraglutide treatment significantly
reduced both cardiovascular mortality and the risk of MACEs.
In this talk, we review the published trials in detail and
examine the findings related to cardiovascular safety and
treatment efficacy.

InjectableAntidiabetic Agents (II): Insulin

S28-2
New developments in basal insulin therapies
Avivit CAHN1. 1Hebrew University of Jerusalem, Jerusalem, Israel

Diabetes mellitus is a growing epidemic worldwide. Insulin
therapy has been used for nearly a century now, saving the
lives and improving the care of millions of patients. Insulin
therapy has undergone significant evolution over the years
attempting to mimic normal physiology and accommodate to
the normal daily routine of our patients. The long-acting
insulin analogs glargine and detemir showed lower variability
and longer duration of action compared to the earlier NPH
insulin and can be administered only once a day. Novel ultra-
long acting basal insulins introduced to the market in recent
years further enhanced these benefits due to their even longer
half-life. Insulin degludec forms hexamers and di-hexamers

in the subcutaneous tissue resulting in a depot from which
themonomers are slowly released. Clinical studies in patients
with type 1 and type 2 diabetes demonstrated similar reduc-
tions in HbA1c with degludec vs. glargine with lower rates of
nocturnal hypoglycemia. Insulin glargine U-300 forms a sub-
cutaneous depot with a smaller surface area compared to
insulin glargine U-100 creating a prolonged release and a
flatter PK/PD profile. Similar HbA1c reduction and lower rates
of hypoglycemia were observed with the use of glargine U-300
compared to glargine U-100 in patients with type 1 and type 2
diabetes. PEGylation of insulin lispro resulted in a prolonged
half-life of insulin as well, yet due to concerns regarding its
liver safety and local lipohypertrophy and lipodistrophy,
further development of this compound was terminated.
Insulin formulations remain a major topic of research and
development including combinations of ultra-long acting
basal insulin with short acting insulin, as well as with GLP-1
receptor agonists recently launched. Novel methods of further
enhancing insulin action, or creating “smart” glucose-respon-
sive insulins are being explored and hopefully the future will
hold better, safer and more efficient methods of insulin
treatment.

S28-3
New era in insulin therapy: the ultra-fast acting insulins
Eda CENGIZ1. 1Pediatric Endocrinology and Diabetes, Yale School of
Medicine, New Haven, CT, USA

Insulin had its evolution throughout the years since its dis-
covery in 1921. The introduction of insulin analogs allowed
flexibility with before meal time insulin injections and
improved after meal blood sugars. Despite the advances in
the field of insulin therapy, the rapid acting insulin analogs are
not fast enough to control after meal blood sugars. Moreover,
the prolonged and late effects of rapid acting insulins lead
to the undesirable late hypoglycemic episodes hours after an
insulin bolus. The late and slow insulin action remain
important obstacles for achieving a fully automated artificial
pancreas systems. If the ultimate goal of developing insulin
analogs is to recapitulate the physiologic pattern of insulin
secretion and action from a healthy beta cell, it is fair to say
that the evolution of insulin is not complete yet. Advances in
newer insulin formulations with improved pharmacokinetics
(PK) and pharmacodynamics (PD) will galvanize artificial
pancreas insulin therapy system research and overcome
challenges in daily management of diabetes to restore near-
physiologic glycemic control. This talk will summarize impli-
cations of slow action of insulin analogs and highlight the
results of key studies on new generation ultra-fast acting
insulins, innovative insulin delivery devices and their impact
on the artificial pancreas systems.

S28-4
Development of glucose-responsive “smart” insulin
Hung-Chieh CHOU1. 1Department of Biochemistry, University of
Utah, UT, US

The development of exogenous insulin to treat diabetes has
dramatically improved overall patient survival for people
with diabetes. However, although currently available insulin
analogs reduce blood glucose levels, this blood glucose lower-
ing action is not regulated in a glucose dependent fashion.
Insulin analogs can cause severe hypoglycemia and remain
bioactive even in low glucose levels. Thus, hypoglycemia is the
rate-limiting step in the insulin therapy. To reduce the risk of
hypoglycemia, a glucose-responsive insulin (GRI) analog is
needed that is active when blood glucose levels are high, yet
is inactivatedwhenblood glucose levels start to decline. Sucha
“smart insulin” will eliminate the barrier of hypoglycemia
for insulin-treated peoplewith diabetes.We developed a novel
GRI through manipulation of the C-terminus of the insulin
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B-chain with a phenylboronic acid (PBA), a chemical group
known to bind to glucose. Lead candidates were further
evaluated in mouse models of diabetes. This approach has
several advantages over previous approaches to develop GRI.
First, the binding between PBA and glucose has a fast binding
profile, which is needed for fast responses to elevated blood
glucose. Second, PBA-containing insulin analogs could achieve
glucose-responsive behaviors without the injection of foreign
biomaterials and their associated risk of immunogenicity.
Furthermore, the circulating insulin analogs could be inacti-
vated at low blood glucose levels, which reduce the risks of
hypoglycemia. This promising strategy may lead to major
breakthroughs and represents a truly novel paradigm shift in
the treatment of diabetes.

Closed-Loop System and CGM

S33-1
The use of closed loop in outpatient/home studies
RomanHOVORKA1. 1Institute of Metabolic Science and Department
of Paediatrics, University of Cambridge, Cambridge, UK

Type 1 diabetes is one of the most common endocrine
problems in childhood and adolescence persisting into
adulthood and remains a serious chronic disorder with
increased morbidity, mortality and reduced quality of life.
Research over past decades showed that good blood glucose
control dramatically lowers the risk of serious diabetes
complications. Yet, studies reveals that even the best con-
trolled patients spend less than 50 percent of their day
within the normal blood glucose range, especially overnight,
when patients are most vulnerable to episodes of low glucose
levels.
Continuous glucose monitoring devices and insulin pumps
can be combined to form a closed loop apparatus, also known
as the Artificial Pancreas, an emerging medical device which
may transform management of type 1 diabetes. This promis-
ing approach differs from conventional insulin pump therapy
through the use of a control algorithm which directs sub-
cutaneous insulin delivery according to sensor glucose levels.
Closed-loop prototypes have been tested extensively under
controlled laboratory conditions in youth, adults and in
pregnancy demonstrating reduced risk hypoglycaemia and
increased time in target glucose range. Pioneering transitional
and home studies have been performed to demonstrate
benefits in target settings. Exercise and meal consumption
present particular challenges owning to rapid changes in
glucose excursions and may require user involvement, co-
administration of hormone counteracting insulin action or
faster insulin analogues. Focused academia-industry collab-
oration is required to exploit closed-loop technologies, to
bridge gaps, and to accelerate transition to clinical practice.
Scalability, low biological risk and innovation potential are the
main appeal.

S33-2
Redefining diabetes management by technology in children
with diabetes: from insulin pumps and continuous glucose
monitors to the artificial pancreas system
Eda CENGIZ1. 1Pediatric Endocrinology and Diabetes, Yale School of
Medicine, New Haven, CT, USA

The incorporation of new technology into diabetes treatment
provided diabetologists with additional tools such as glucose
sensors, smart insulin pumps, and the promise of closed
loop insulin therapy (a.k.a the artificial pancreas project), a
mechanical solution for diabetes management to restore
near-physiologic glycemic control automatically. Such a
system consists of three main elements: insulin delivery,

continuous glucose sensing, and a controller or algorithm
that, similar to the beta cell, regulates the proper amount of
insulin delivery at the proper time. The continuous glucose
monitor (CGM) technology allowed real time glucose mon-
itoring, detection of patterns and determination of rapid drop
or rise in glucose levels with continuous stream of data. The
integration of the CGM in to the insulin pump therapy
introduced the sensor augmented pump therapy (SAP). While
the benefit of CGM and SAP use to lower HbA1c levels has
been clearly shown in adults with diabetes, it has been
challenging to achieve the same success with children and
adolescents. This talk will provide finer details of the CGM
technology and summarize results of the key studies regard-
ing CGM and SAP use in children and adolescents with
diabetes. We will discuss unique limitations of CGM and SAP
use in the pediatric population and potential solutions to
overcome these challenges. The CGM and SAP technology of
the near future with new models that are in the pipeline and
new developments in the artificial pancreas system research
will be presented.

Obesity and Diabetes

S13-1
Roles for adipose ceramides in metabolic homeostasis
S.A. SUMMERS1. 1Department of Nutrition and Integrative
Physiology, University of Utah, Salt Lake City, UT, USA

Adipocytes package incoming fatty acids into triglycerides and
other glycerolipids, with only a fraction spilling into a parallel
biosynthetic pathway that produces sphingolipids. During
obesity, the excessive entry of lipid into this pathway leads
to the aberrant accumulation of biosynthetic intermediates
such as ceramides that impair tissue metabolism and
function. Notably, genetic or pharmacological inhibition of
enzymes that drive ceramide synthesis (e.g. serine palmitoyl-
transferase, dihydroceramides desaturase, etc.) in mice ame-
liorates virtually all complications of obesity including insulin
resistance, steatosis, diabetes, hypertension, cardiomyopathy,
and atherosclerosis. To dissect the tissue-specific roles for
ceramides in nutrient homeostasis, we have produced mice
lacking serine palmitoyltransferase, the rate-limiting enzyme
in the ceramide biosynthesis cascade, in various body locales.
Using these mice, we determined that newly-synthesized
adipocyte sphingolipids drive profound changes in the adi-
pose phenotype to influence whole-body energy expenditure
and nutrient metabolism.

S13-2
Roles of G6PD in ROS and inflammatory responses of obese
adipose tissue
Sung Sik CHOE1, Mira HAM1, Kyung Cheul SHIN1, Goun CHOI1,
Jae Bum KIM1. 1Department of Biological Sciences, Institute of
Molecular Biology and Genetics, National Creative Research
Initiatives Center for Adipose Tissue Remodeling, Seoul National
University, Seoul, Korea

Glucose-6-phosphate dehydrogenase (G6PD), a rate-limiting
enzyme of the pentose phosphate pathway, plays important
roles in redox regulation along with de novo lipogenesis.
Recently, it has been demonstrated that abnormal increase
of G6PD in obese adipose tissue mediates insulin resistance
due to imbalanced energy metabolism and oxidative stress.
However, it remains elusive whether the G6PD deficiency
in vivo may relieve obesity-induced insulin resistance. In this
study, we have shown that hematopoietic G6PD defect alle-
viates insulin resistance in obesity, accompaniedwith reduced
adipose tissue inflammation. Compared to WT littermates,
G6PD-deficient mutant (G6PDmut) mice were glucose tolerant
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upon high fat diet (HFD) feeding. Intriguingly, the expression
of NADPH oxidase genes to produce ROS was alleviated
whereas that of anti-oxidant genes was enhanced in adipose
tissue from HFD-fed G6PDmut mice. In diet-induced obesity
(DIO), adipose tissue of G6PDmut mice decreased expression of
inflammatory cytokines, accompanied with down-regulated
pro-inflammatory macrophages. In accordance with these,
macrophages from G6PDmut mice greatly suppressed LPS-
induced pro-inflammatory signaling cascades, leading to
enhance insulin sensitivity in adipocytes and hepatocytes.
Furthermore, adoptive transfer of G6PDmut bone marrow into
wild type mice attenuated adipose tissue inflammation and
improved glucose tolerance in DIO. Collectively, these data
suggest that down-regulation of macrophage G6PD would
ameliorate insulin resistance in obesity through suppression
of pro-inflammatory responses.

S13-3
Obesity, inflammation and diabetic kidney disease
Chi Ho LEE1. 1University of Hong Kong, Hong Kong

Obesity has become an epidemic, globally. In parallel with this
is a rapid surge in the prevalence of both type 2 diabetes
mellitus and its related complications. Although mortality
from macro-vascular complications like coronary heart
disease and stroke has improved with the advent of potent
statins, the incidence of diabetic kidney disease is still on the
rise and it remains a major cause of end-stage renal failure
worldwide.
Obesity causes dysfunction of adipose tissue, resulting in
chronic inflammation and an imbalance of various adipo-
kines. Over the past decade, the role of inflammation in dia-
betic kidney disease has been increasingly recognized. These
have facilitated not only the improved understanding of the
complex pathogenic mechanisms of diabetic kidney disease,
but also the development of novel therapeutic strategies in
tackling this devastating complication of diabetes.
In this short talk, the association between inflammation and
diabetic kidney disease will be discussed. Furthermore, as
some adipokines or obesity relatedmarkers, such as adipocyte
fatty acid-binding protein and fibroblast growth factor 21, have
been recently investigated as renal biomarkers, their roles as
potential useful candidate markers of diabetic kidney disease
will also be presented.

S13-4
The relationship between obesity and insulin resistance in
Asian patients
E.S. TAI1,2,3. 1Department of Medicine, Yong Loo Lin School of
Medicine, National University of Singapore, 2Cardiovascular and
Metabolic Program, Duke-National University of Singapore Graduate
Medical School, 3Genome Institute of Singapore, Singapore

Obesity and insulin resistance are key pathophysiologic fea-
tures of type 2 diabetes (T2D). Obesity and insulin resistance
are correlated. However, insulin resistance and features of the
metabolic syndrome are manifest a relatively low levels of
body mass index in Asians than they are in populations of
European ancestry. It has been suggested that this relates
to the fact that bodymass index under-estimates the degree of
adiposity in Asians. Others have suggested that this relates
to the relatively greater proportion of visceral fat related to
total adiposity in Asians. We have found that the ethnicity
modulates the relationship between obesity and insulin
resistance. In South Asians, insulin resistance is present
even at low body mass index, suggesting that in this ethnic
group, insulin resistance does not require the presence of
obesity. In contrast, while Chinese andMalays are very insulin
sensitive when they are lean, with increasing levels of obesity,
insulin sensitivity rapidly declines so that at a BMI in the
region of 27–28 kg/m2, there is no difference between Chinese,
Malays and South Asians in relation to insulin sensitivity. This

suggests that obesity may have a greater impact in Chinese
and Malays than in South Asians. This provides unique
opportunities to dissect out obesity dependent and obesity
independent pathways leading to insulin resistance.

S13-5
17β-hydroxysteroid dehydrogenase-13 is a lipogenic lipid
droplet-associated protein and is regulated by an LXRα-
SREBP1c axis in the liver
Xiao-yan ZHANG1,2, Wen SU2, Bing WANG1, You-fei GUAN1,2.
1Advanced Institute for Medical Sciences, Dalian Medical University,
Dalian, Liaoning 116044, 2Department of Physiology, AstraZeneca–
Shenzhen University Joint Institute of Nephrology, Shenzhen
University Health Science Center, Shenzhen, 518060, China

Nonalcoholic fatty liver disease (NAFLD) is characterized by
a massive accumulation of lipid droplets (LDs). By using 2D
LC-MS/MS, we identified a novel liver-specific lipid droplet-
associated protein, 17β-hydroxysteroid dehydrogenase-13
(17β-HSD13). 17β-HSD13 expression was significantly upregu-
lated in the livers of patients and mice with NAFLD. Increased
hepatic 17β-HSD13 and its LD surface location were confirmed
in type 2 diabetic db/db (diabetic) mice and high-fat diet-fed
mice. Adenovirus-mediated hepatic overexpression of
human 17β-HSD13 induced a fatty liver phenotype in C57BL/
6 mice, with a significant increase in mature sterol regulatory
element-binding protein 1 (SREBP1) and fatty acid synthase
levels. These findings demonstrate that 17β-HSD13 is a
pathogenic protein in the development of NAFLD. To further
characterize the molecular mechanisms involved in the
regulation of 17β-HSD13 gene expression, we determined the
effect of liver X receptors on 17β-HSD13 expression. We found
that treatment with T0901317, a non-specific LXR agonist
for both LXRα and LXRβ, increased both 17β-HSD13 mRNA
and protein levels in cultured hepatocytes. It also significantly
upregulated hepatic 17β-HSD13 expression in wild-type (WT)
and LXRβ−/− mice but not in LXRα−/− mice. Basal expression
of 17β-HSD13 in the livers of LXRα−/− mice was lower than
that in the livers ofWT and LXRβ−/− mice. Moreover, induction
of hepatic 17β-HSD13 expression by T0901317 was almost
completely abolished in SREBP-1c−/− mice. Bioinformatics
analysis revealed a consensus sterol regulatory element
(SRE)-binding site in the promoter region of the 17β-HSD13
gene. A 17β-HSD13 gene promoter-driven luciferase reporter
and ChIP assays further confirmed that 17β-HSD13 gene was
under direct control of SREBP-1c. Collectively, these findings
demonstrate that 17β-HSD13 is a lipogenic lipid-droplet
protein which expression is regulated by the LXRα-SREBP1c
axis. 17β-HSD13 may represent a potential therapeutic target
for the treatment of NAFLD.

Adipocyte Biology and Insulin
Resistance

S20-1
Lipid dynamics in brown fat-mediated thermogenesis and
energy metabolism
Yu-Hua TSENG1. 1Joslin Diabetes Center and Harvard Medical
School, Boston, MA, USA

Obesity is a pandemic and major contributor to metabolic
disorders. Increased adiposity is the main characteristic of
obesity. In mammals, there are two functionally distinct types
of fat tissue: white adipose tissue (WAT), which is specialized
for energy storage, and brown adipose tissue (BAT), which
dissipates energy for thermogenesis via uncoupling protein 1
(UCP1). In addition to the classical brown adipocytes, UCP1-
positive “beige” or “brite” adipocytes can be recruited within
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WAT upon cold exposure. Increasing the amount or activity
of brown/beige fat has been considered as an appealing
approach for the treatment or prevention of obesity and
related metabolic disorders. The energetic processes executed
by BAT require a readily available fuel supply, which includes
glucose and fatty acids (FAs). FAs become available by cellular
uptake, de novo lipogenesis, and from release of fat stored in
multilocular lipid droplets in brown adipocytes. BAT also
possesses a great capacity for glucose uptake and metabo-
lism, as well as an ability to regulate insulin sensitivity. I will
discuss our recent findings on cold-induced lipid dynamics in
brown and white adipose tissue of mice using highly sensitive
liquid chromatography coupled with mass spectrometry
lipidomics analyses.

S20-2
HOXC10 suppresses browning of white adipose tissues
Weiping HAN1. 1Joslin Diabetes Center and Harvard University,
Boston, MA, USA

As increased thermogenesis in white adipose tissue (WAT), or
browning, promotes energy expenditure, significant efforts
have been invested to determine the molecular players invol-
ved in this process. Here, we show that HOXC10, a homeobox
domain-containing transcription factor expressed in sub-
cutaneous (SubQ) WAT, is a suppressor for genes involved in
the process of browning. Ectopic expression of HOXC10 in
adipocytes suppresses brown fat genes. Conversely, depletion
of HOXC10 in adipocytes and myoblasts increases expression
of brown fat genes. HOXC10 protein level inversely correlates
with brown fat genes in SubQ WAT of cold exposed mice.
Expression of HOXC10 in mice suppresses cold-induced
browning in SubQ WAT and abolishes the beneficial effect of
cold exposure on glucose clearance. HOXC10 exerts its effect,
at least in part, by suppressing PRDM16 expression. Taken
together,wepropose thatHOXC10 is a keynegative regulatorof
the process of browning in WAT.

S20-3
Inactivation of the E-Prostanoid 3 receptor gene causes
adiposity and insulin resistance via altering white adipose
tissue metabolism
HuXU1, XiaoyanZHANG1, Youfei GUAN1. 1Advanced Institute for
Medical Sciences, Dalian Medical University, Dalian, China

Prostaglandins E2 (PGE2) is the predominant prostaglandin
produced in white adipose tissue (WAT) and plays an
important role in adipogensis and adiposity. Among four
PGE2 receptors, the EP3 receptor ismost abundantly expressed
in WAT. In mice, the EP3 gene gives rise to three isoforms,
namely EP3α, EP3β and EP3γ, which differ only at their
C-terminal tails and are produced by alternative splicing. To
date, the role of the EP3 and each of its isoforms in the
regulation of WAT remains incompletely characterized. In
the present study, we found that the expression of all EP3
isoforms were significantly down-regulated in WAT of several
obese murine models including db/db mice and high-fat
diet-induced obesemice. Genetic ablation of total EP3 receptor
gene (EP3-/- mice) or selective deletion of the EP3α and
EP3γ isoforms (EP3β mice) led to an obese phenotype, with
increased food intake, decreased motor activity, reduced
insulin sensitivity and imbalanced lipid metabolism fea-
tured as enhanced adipogenesis. Terminal differentiation of
preadipocytes and mouse embryonic fibroblasts (MEFs) was
markedly facilitated by either pharmacological blockade of
the EP3 receptor or genetic targeting of the EP3α and EP3γ
isoforms. The inhibition of adipogenesis by the EP3 and the
EP3α and EP3γ was mainly through the cAMP/PKA/CREB
pathway. In addition, the EP3-/- and EP3β mice also exhibited
increased lipolysis in WAT, which is mainly mediated by the
suppression of the cAMP/PKA/HSL pathway. Taken together,

the EP3 receptor is critical for themaintenance of normalWAT
function, where inactivation of the EP3 promotes adiposity via
facilitating adipogenesis and increases insulin resistance via
enhancing lipolysis.

S20-4
Regulation of hepatosteatosis and obesity by sphingolipids
Tae-Sik PARK1. 1Department of Life Science, Gachon University,
Sungnam, Gyeonggido, Korea

Sphingolipids are implicated in etiology of chronic metabolic
diseases including cardiovascular diseases and diabetes.
In this study, we investigated whether de novo sphingo-
lipid biosynthesis is associated with development of adipose
tissues. SPTLC2, a subunit of serine palmitoyltransferase, was
transcriptionally upregulated in adipose tissues of obese mice
and during differentiation of 3T3-L1 cells. SPTLC2 knockdown
suppressed expression of adipogenic genes and lipid accu-
mulation in 3T3-L1 cells. To confirm this, we have developed
adipocyte-specific SPTLC2 deficient (aSPTLC2 KO) mice that
have lipodystrophic phenotype evenwith high fat diet feeding.
The cell size and mass of adipocyte tissue were reduced
dramatically and expression of adipogenic genes was down-
regulated. Whereas, the fatty acids destined to the adipose
tissue were accumulated by increased uptake into liver and
caused hepatic steatosis. aSPTLC2 KO mice fed a high fat diet
did not increase the body weight but fasting glucose levels
were elevated and developed systemic insulin resistance.
Although adenoviral SPHK2 overexpression in liver did not
recover lipodystrophic phenotype, the floxed mice showed
increased fatmass. This is in part due to downregulation of S1P
receptor 1 in adipose tissue of aSPTLC2 KO mice and SPTLC2-
suppressed 3T3-L1 cells. Collectively, our observations sug-
gest that tight regulation of de novo sphingolipid biosynthesis
and S1P signaling plays an important role in adipogenesis and
hepatosteatosis.

S20-5
Targeting fatmetabolismand energyexpenditure inmetabolic
disease
Kyle HOEHN1. 1Garvan Institute of Medical Research, Sydney,
Australia

Excess fat accumulation in peripheral tissues is a risk factor
for insulin resistance and type 2 diabetes. Calorie restriction
and exercise are the safest andmost effectiveways to decrease
excess lipid storage; however, poor patient compliance
and disability limit the effectiveness of these approaches.
Therefore, there is an unmet medical need to develop
drugs that promote fat loss. My laboratory has investigated
three approaches to reduce fat mass including increasing
fat oxidation, reducing lipogenesis, and increasing energy
expenditure. We have found that increasing fat oxidation or
reducing lipogenesis by targeting acetyl-CoA carboxylase
enzymes is not sufficient to promote fat loss because tissues
compensate by altering carbohydrate metabolism and fat
uptake. However, increasing energy expenditure bymitochon-
drial uncoupling represents a viable approach if safety can be
improved through the development of mitochondria-specific
small molecule mitochondrial uncouplers.

Hot Topics in Diabetes and Obesity (I)

S24-1
Molecular mapping of insulin action and insulin resistance
David E. JAMES1. 1Charles Perkins Centre, School of Life and
Environmental Science, Sydney University, Sydney, Australia
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We have utilized global unbiased phosphoproteomic analysis
of insulin responsive tissues to construct a large scale map
of the insulin regulated signaling network. This has revealed
key regulatory nodes together with novel substrates of major
insulin regulated kinases such as Akt. Usingmachine learning
we have discovered several new Akt substrates that have
revealed novel aspects of insulin action, several of which will
be discussed. We have also applied similar approaches to
examine changes in insulin signaling and the total proteome
in adipocytes rendered insulin resistant using a range of
physiological perturbations. These studies have revealednovel
insights into the mechanism of insulin resistance, which
appears to involve the induction of an insulin sensitive
pathway in adipocytes that impairs insulin regulated glucose
metabolism.

S24-2
The metabolic consequences of fecal microbiota
transplantation (FMT) in mice
Jeroen ZOLL1, Sarah E. HEYWOOD1, Helene L. KAMMOUN1,
Jessica MARSHALL1, Emma ESTEVEZ1,2, Borivoj ZIVANOVIC1,
Tamara L. ALLEN1, Mark A. FEBBRAIO1,2,
Darren C. HENSTRIDGE1. 1Baker IDI Heart and Diabetes Institute,
Melbourne, 2Garvan Institute of Medical Research, Sydney, Australia

Background: The gastrointestinal microbiota is a community
of microorganisms that reside in the digestive tract. Studies
have suggested that the microbiota composition may contrib-
ute to the development of obesity and the metabolic syn-
drome. Exercise has been shown to alter the microbiota
composition by increasing diversity and altering specific
bacteria species. We tested whether fecal microbiota trans-
plantation (FMT) from exercise-trained mice to recipient mice
alters body composition and metabolism.
Methods: C57BL6/J mice were fed a chow or high fat diet (HFD)
for 4-weeks to induce obesity and insulin resistance.Micewere
further divided into sedentary or exercise training groups
(treadmill training for 6-weeks) while maintaining their
respective diets (four groups of donor mice; chow sedentary
or exercised and HFD sedentary or exercised). Recipient mice
were inoculated with the faeces from the respective donor
groups once a week for 6-weeks and body composition and
metabolism assessed.
Results:While the HFD led to glucose intolerance and obesity,
exercise training resulted in a small decrease in body fat and
improved glucose tolerance. FMT from the donor groups did
not alter body composition (weight, fat mss, leanmass) in any
of the recipient groups. Unexpectedly given the lack of an
effect on adiposity, glucose tolerance was disrupted in the
mice inoculated with faeces derived from mice on a HFD
irrespective of exercise status and this was associated with a
decrease in insulin-stimulated glucose clearance into white
adipose tissue and the large intestine.
Conclusion: FMT can transmit HFD-induced aspects of dis-
rupted glucosemetabolism to recipientmice independently of
any change in adiposity. However, FMT from exercise trained
donor mice appears to elicit no beneficial effect.
Disclosure: No conflict of interest.

S24-3
Chronic exercise alleviates obesity-related metabolic
dysfunction by enhancing FGF21 sensitivity in adipose tissues
Aimin XU1. 1State Key Laboratory of Pharmaceutical Pharmacology,
and Department of Medicine, University of Hong Kong, Hong Kong

Chronic exercise has beneficial effects on protecting against
obesity-related metabolic dysfunction. However, the under-
lying molecular mechanisms are incompletely understood.
Fibroblast growth factor 21 (FGF21) is a hormone mainly
derived from liver and acts on adipocytes by activating the
FGF21 receptor complex (FGFR1 and β-Klotho)-mediated

intracellular signalling. FGF21 has pleiotropic effects on
regulating glucose homeostasis, lipid metabolism and
insulin actions. Here we show that chronic exercise improves
FGF21 sensitivity by upregulating the expression of FGFR1 and
β-Klotho in adipose tissues of diet-induced obese mice. FGF21
knockout mice were refractory to several benefits of chronic
exercise, including alleviation of glucose intolerance and
insulin resistance. Exercised FGF21 knockout mice show
augmented lipolysis and free fatty acids (FFA) accumulation
in liver and muscle compared with the wild type littermates.
Furthermore, the effects of chronic exercise on enhancement
of adiponectin production and fatty acids oxidation were
abrogated in FGF21 knockout mice. Additionally, adipose
tissue β-Klotho specific knockout mice are also refractory to
the beneficial effects of exercise on attenuating diet-induced
systemic lipotoxicity, glucose intolerance and insulin resist-
ance. Collectively, chronic exercise-induced improvement of
FGF21 sensitivity in adipose tissues can prevent excessive FFA
influx and promote FFA oxidation in liver and muscle, leading
to reduced lipotoxicity and enhanced systemic glucose toler-
ance and insulin sensitivity.

S24-4
Laparoscopic sleeve gastrectomy versus Roux-en-Y gastric
bypass for the treatment of type 2 diabetes: 12month results of
a double-blind, randomised trial
R. MURPHY1, N.J. EVENNETT2, M.G. CLARKE2, S.J. ROBINSON2,
B. JONES2, D.D. KIM3, R. CUTFIELD3, L.D. PLANK4,
H. HAMMODAT2, M.W.C. BOOTH2. 1Department of Medicine,
University of Auckland, 2Department of Surgery, North Shore
Hospital, 3Department of Endocrinology, North Shore Hospital,
4Department of Surgery, University of Auckland, Auckland, New
Zealand

Introduction: It is unclear which of the two most commonly
performed types of bariatric surgery, laparoscopic sleeve
gastrectomy (LSG) or laparoscopic Roux-en-Y gastric bypass
(LRYGB), is most effective for obese patients with type 2
diabetes (T2D).
Objectives: To examine the comparative ad interim effective-
ness of LSG or LRYGB at 1 year in achieving improvement in
T2D using different HbA1c thresholds.
Methods: Single-centre, double-blind (assessor and patient),
parallel, randomized, clinical trial conducted in Auckland,
New Zealand. Eligibility criteria included age 20–55 years, T2D
of at least 6months duration and BMI 35–65 kg/m2 for at least 5
years. Recruitment of 114 patients completed in October 2014.
Randomization 1:1 to LSG (n = 58) or LRYGB (n = 56) used
random number codes disclosed to the operating surgeon
after induction of anesthesia. A standard medication adjust-
ment schedule was used during post-operative metabolic
assessments scheduled for 5 years when primary outcome of
T2D remission defined by HbA1c <42 mmol/mol without
diabetes medications, is to be analysed.
Results: Ad interim analysis at 1 year showed 109/114
completed 12 month follow up. Participants included 17%
Maori, 8% Pacific and 55% were women. Mean (±standard
deviation) HbA1c pre-operatively was 63 mmol/mol±16 with
29% on insulin therapy and 65% on oral glucose lowering
therapy alone. Proportions achieving HbA1c <39 mmol/mol,
<42 mmol/mol, <48 mmol/mol, or <53 mmol/mol without the
use of diabetes medication in LSG vs LRYGB were 43% vs 38%
(p = 0.56), 49% vs 52% (p = 0.85) and 72% vs 75% (p = 0.83), and
77% vs 80% (p = 0.82) respectively. Mean (±standard deviation)
weight loss at 1 year was less after LSG than after LRYGB:
34.0 ± 13.1 kg and 39.6 ± 11.6 kg respectively, (p = 0.02).
Conclusions: LSG and LRYGB achieve similar prevalence
of T2D remission despite significantly greater weight loss at
1 year after LRYGB. Longer term follow up is required to
determine the durability of these results.
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Incretin/Islet Biology and Insulin
Secretion

S30-1
β-cell glutamate signaling in insulin secretion: the
physiological and pathophysiological roles
Susumu SEINO1. 1Division of Molecular and Metabolic Medicine,
Kobe University Graduate School of Medicine, Kobe, Japan

Insulin secretion from pancreatic β-cells plays the central role
in the maintenance of glucose homeostasis; impaired insulin
secretion contributes to the pathogenesis and pathophysi-
ology of diabetes. Glucose-induced insulin secretion (GIIS) is
the primarymechanism of insulin secretion, in which glucose
metabolism in β-cells is prerequisite. In addition to GIIS,
neuro-hormonal amplification of insulin secretion is also
critical in normal regulation of insulin secretion. Incretins
such as glucose-dependent insulinotropic polypeptide (GIP)
and glucagon-like peptide-1 (GLP-1), which are released from
enteroendocrine cells in response to meal ingestion, potenti-
ate insulin secretion primarily through cAMP signaling in
pancreatic β-cells. The glucose-dependent action of incretin in
insulin secretion provides the basis for the recently developed
incretin-based anti-diabetic drugs. However, the mechanism
of the link between glucose metabolism and incretin/cAMP
action in insulin secretion was not clear. Using a metabolo-
mics-based approach, we recently found that cytosolic glu-
tamate produced through the malate-aspartate shuttle links
glucose metabolism to cAMP action in insulin release, acting
as a key cell signal in incretin-induced insulin secretion (IIIS).
We also investigated the pathophysiological role of glutamate
signaling in insulin secretion using various rat models of
diabetes and obesity. The insulin secretory responses to
glucose and the incretins GLP-1 and GIP were assessed by
batch incubation of isolated pancreatic islets. Contents of
glutamate isotopomers were measured by 13C-enrichment
analysis with uniformly-labeled [U-13C]-glucose as a substrate
using capillary electrophoresis mass spectrometry (CE-MS).
Pancreatic islets of control Wistar rats exhibited both GIIS and
IIIS. However, in islets of Goto-Kakizaki (GK) rats, a model of
diabetes with impaired insulin secretion, GIIS was markedly
decreased while IIIS was somewhat retained. In contrast, in
Zucker fatty (ZF) rats, a model of obesity, GIIS was evident,
but there was no IIIS. The islets of Zucker fatty diabetes
mellitus rats (ZFDM, a model of diabetes with obesity) at 11
weeks of age were found to comprise a mixture of relatively
larger and smaller islets. Interestingly, while the smaller islets
(<100 μm in diameter) exhibited IIIS, the larger islets (>300 μm)
did not. Glutamate production in GK islets was slightly but
significantly increased by glucose stimulation. In contrast,
glutamate production in neither ZF islets nor the larger ZFDM
islets was increased by glucose stimulation, although it was
increased in the smaller islets of ZFDM rats. These data
indicate that IIIS is well correlated with glutamate production
by glucose in β-cells. Our findings serve to clarify the
mechanism of impaired IIIS in type 2 diabetes and to suggest
novel therapeutic strategies.

S30-2
Intracellular membrane trafficking and insulin secretion
Wanjin HONG1. 1Institute of Molecular and Cell Biology, A*STAR,
Singapore

My lab has been interested in defining the underlying
mechanisms governing membrane trafficking in mammalian
cells. Over the years, we have identified over half of mamma-
lian SNARE proteins, defined several SNARE complexes and
identified downstream effectors for small GTPases Arl1, Rab34
and Rab7. In addition, we have discovered that PX domain is a

novel motif capable of interacting with phosphoinositides.
Other regulators of membrane trafficking such as BIG3 and
p125A and Tom1L1 were discovered. In addition to the
overview of the research, I will discuss our work on VAMP8
and BIG3 in insulin secretion.

S30-3
Sorcs1: From diabetes quantitative trait locus to cellular
function
Melkam A. KEBEDE1. 1School of Life and Environmental Sciences,
Charles Perkin Centre University of Sydney, Sydney, Australia

Type 2 diabetes occurs when pancreatic β-cells are unable to
produce enough insulin to meet the increased demand for
insulin brought about by insulin resistance. Most of the
genetic loci that have been discovered through genome-wide
association studies in humans point to defects that affect β-
cell mass or β-cell function. Using mouse genetics, we
positionally cloned a diabetes susceptibility locus and identi-
fied the causal gene, Sorcs1. Subsequent studies show that
Sorcs1 is involved in type 2 diabetes and diabetes complica-
tions in humans. Sorcs1 is a member of the Vacuolar protein
sorting-10 (Vps10) gene family. Vps10 was originally discov-
ered in yeast where it is a receptor for carboxypeptidase Y and
is essential for its transport to the yeast vacuole (equivalent to
the mammalian lysosome). We derived a mouse with a
deletion of the Sorcs1 gene. When made obese, the mouse
develops severe diabetes. This is due to a defect in the
production of insulin granules and a dramatic increase in the
post-translational degradation of insulin. Our preliminary
studies point to a second vps10 protein, which plays an
important role in post-translational degradation of proteins,
by targeting to the lysosome. We are currently investigating
the role of this second vps10 family member on insulin
degradation inpancreatic β-cells. In this seminar Iwill describe
the methods we used to identify Sorcs1 as a T2D gene and
describewhat we have learn from the phenotype of the Sorcs1
KO mouse and our preliminary data on receptor mediated
degradation of insulin in pancreatic β-cells.

S30-4
New insights into mechanisms regulating insulin secretion
Peter SHEPHERD1. 1University of Auckland, New Zealand

The capacity of β-cells to secrete insulin is reduced during the
development of type-2 diabetes but the mechanisms regulat-
ing insulin secretion in response to glucose and incretins
remains only partially understood. This presentation will
describe our evidence indicating that β-catenin and proteins
that associate with it represent an important component of
the nutrient responsive insulin secretory mechanism. We
find that β-catenin is necessary for insulin secretion in
response to both these glucose and GLP-1. What is more we
find β-catenin levels change in β-cells in response to changes
in glucose levels indicating this is part of the way β-cells
regulate insulin secretion in response to changes in glucose. A
potential role for this in vivo is supported by the finding that
number of SNPs associated with increased risk of type-2
diabetes have been identified in genes that regulate β-catenin
function (e.g. TCF7L2, CTNNA2, BTRC, IGFBP2 andMAGI1). Our
mechanistic information suggests that β-catenin is acting as
rheostat to regulate the amount of insulin that can be secreted
at any one time. This presentation will describe the evidence
supporting this.

S30-5
Role of Activin B/FSTL3 axis in the control of glucose
homeostasis
Kohjiro UEKI1. 1Department of Molecular Sciences on Diabetes, the
University of Tokyo, Tokyo, Japan
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Activins,members of TGFβ superfamily proteins, are known to
play a pivotal role in the reproductive and developmental
processes and their variety of functions have recently been
explored in many cells and tissues, while the role in glucose
metabolism is poorly understood. Here we show that admin-
istration of Activin B, which is mainly produced in liver in the
fasted state, significantly reduces blood glucose levels in both
obese diabetic mice and insulin deficient diabetic mice, while
this effect is completely canceled by co-administration of
FSTL-3, known as an inhibitorymolecule for TGFβ superfamily
proteins. Activin B exerts glucose lowering effects through
suppression of gluconeogenesis, induction of FGF21 and
increased insulin secretion. Although expression of Activin B
is not altered by obesity, expression of FSTL-3 in adipocytes,
strongly correlateswith BMI and insulin resistance inmice and
humans. Indeed, suppression of FSTL-3 markedly improves
glucose homeostasis in obese mice. Thus, Activin B produced
by the liver contributes to the maintenance of glucose levels
and insulin sensitivity under the lean condition and obesity
increases the production of FSTL3 thereby suppressing the
functions of Activin B leading to insulin resistance and
dysregulation of glucose homeostasis.

Hot Topics in Diabetes and
Obesity (II)

S35-1
Role of CRTC2 in the control of glucose metabolism
Hye-Sook HAN1, Byeong Hun CHOI1, Jun Seok KIM1,
GeonKANG1, Seung-Hoi KOO1. 1Division of Life Sciences, College of
Life Sciences & Biotechnology, Korea University, Seoul, Korea

Liver plays a major role in maintain glucose homeostasis in
mammals. Under the starvation, glucose production is
increased in the liver to provide enough fuels for critical
organs such as brain and red blood cells. Short-term fasting
mainly activates glycogenolysis in the liver, and a longer-
term fasting triggers the activation of gluconeogenesis that
utilizes various non-carbohydrate precursors such as
lactate, amino acids, and glycerol to meet the body’s need for
glucose. Interestingly, activation of gluconeogenesis is in large
part achieved by a transcriptional mechanism in response to
pancreatic hormone glucagon and adrenal glucocorticoid.
While glucocorticoid signals through a nuclear receptor
glucocorticoid receptor, glucagon elicits its effects by inducing
cAMP-dependent pathway in the liver, utilizing CREB and
CREB regulated transcription coactivator 2 (CRTC2) as proximal
transcriptional complex. Increased hepatic glucose production
under insulin resistance or type 2 diabetes is one of the major
causes for hyperglycemia, and it was shown that hyperactiva-
tion of CREB/CRTC2 signals could be in part responsible for
such phenomenon. In this talk, we would like to delineate the
mechanistic insight into the role of CRTC2 in the control of
hepatic glucose metabolism by using in vivo mouse models.

S35-3
Significance of adiponectin accumulation in vasculature
Norikazu MAEDA1,2, Iichiro SHIMOMURA1. 1Department of
Metabolic Medicine, Graduate School of Medicine, Osaka University,
2Department of Metabolism and Atherosclerosis, Graduate School of
Medicine, Osaka University, Osaka, Japan

Our group discovered adiponectin from human fat tissue in
1996 and established the measurement of circulating adipo-
nectin concentration by using ELISA in 1999. Adiponectin
is characterized as follows: (1) Plasma concentration range
from 1 to 30 μg/mL in human adults, which is 103- to 106-fold
higher than the levels of ordinary cytokines and hormones.

(2) Circulating adiponectin levels paradoxically decrease in
obesity, especially in visceral fat-accumulated obesity.
Clinical and experimental studies evidently showed that
adiponectin directly effects on cardiovascular tissues and
exhibits cardiovascular protective function, suggesting the
direct axis of fat and cardiovascular system. Importantly, we
recently demonstrated the existence of adiponectin protein in
the cardiovascular tissues and its localization was changed
when these tissues were injured. However, molecular mech-
anism for the adiponectin accumulation in cardiovascular
tissues has not been fully understood. Lodish’s group previ-
ously demonstrated that T-cadherin is a receptor for multi-
meric forms of adiponectin (Hug C et al. PNAS 2004).
T-cadherin is an atypical glycosylphosphatidylinositol (GPI)-
anchored cadherin cell surface glycoprotein. Interestingly,
T-cadherin knockout mice mimick the adiponectin knockout
cardiovascular phenotype (Denzel MS et al. JCI 2010). In this
symposium, I would like to talk about recent advances of
adiponectin research in view of the cardiovascular protective
action of adiponectin via T-cadherin.

S35-4
Hypothalamic inflammation in high fat diet-induced obesity
Min-Seon KIM1. 1Division of Endocrinology and Metabolism, Asan
Medical Center, University of Ulsan College of Medicine, Seoul, Korea

A prolonged consumption of high fat diet (HFD) leads to
hypothalamic inflammation in rodents. HFD-fed rats dis-
played increased expression of proinflammatory cytokines
[interleukin-1 (IL-1), IL-6 and tumor necrosis factor-α (TNFα)]
and activation of inflammatory signaling [c-Jun N-terminal
kinase (JNK) and the IκB kinase-β/nuclear factor-κB (IKKβ-
NFκB)] in their hypothalamus. Activation of hypothalamic
inflammatory signaling pathways is suggested as an import-
ant mechanism underpinning overnutrition-induced leptin
and insulin resistance. While it is evident that HFD induces
hypothalamic inflammation, a relative contribution and
interactions of neurons, glial cells, and immune cells in this
process are not largely unveiled. A recent study has reported a
rapid activation of hypothalamic microglia upon HFD feeding,
which is evidenced by morphological changes and increased
number. In my talk, I will present our recent data which
suggest a critical contribution of hypothalamic macrophages
in hypothalamic inflammation observed in HFD-induced
obesity.

Hot Topics in Diabetes and
Obesity (III)

S38-1
Feeding-induced activation of beta-catenin/TCF signal
transduction in hypothalamic neurons
Dave GRATTAN1. 1University of Otago, New Zealand

Polymorphisms in the TCF7L2 gene are associated with
increased risk of type-2 diabetes and obesity. TCF7L2 is a
transcriptional co-factor that binds with β-catenin to promote
gene transcription in the canonical Wnt/β-catenin pathway,
and studies have focused on this pathway in the pancreas
as a causal link to type-2 diabetes. The role of the brain in
glucose homeostasis is increasingly recognised, however,
and impaired neuronal Wnt signalling may contribute to
development of diabetes. Here, we investigated whether
the Wnt/β-catenin pathway is regulated in the hypothalamus
during the normal physiological responses to food intake.
We observed that feeding acutely induced stabilisation of
β-catenin in neurons in specific hypothalamic nuclei
involved in metabolic regulation, associated with increased
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transcription of TCF-responsive genes. The effect of feeding
was mimiced by specific metabolic hormones, including GLP1
and insulin. Finally, experimental modification of β-catenin
levels in a hypothalamic cell line altered neuropeptide
secretion. The data suggest that both transcriptional and
non-transcriptional effects of β-catenin in the hypothalamus
might be involved in the regulation of bodyweight and glucose
homeostasis, and highlights the potential role of altered
hypothalamic function in contributing to the risk of diabetes
conferred by specific genetic polymorphisms of TCF7L2 in
human populations.

S38-2
Insulin signaling in adipocytes and metabolic control
Wataru OGAWA1, Tetsuya HOSOOKA1, Masato KASUGA2.
1Division of Diabetes and Endocrinology, Kobe University Graduate
School of Medicine, Kobe, 2National Center for Global Health and
Medicine, Tokyo, Japan

Insulin signaling in adipocyte is thought to play a key role in
the control of energy metabolism in living animals. The
pathophysiological significance of insulin resistance in adipo-
cyte remains ambiguous, however. To understand the physio-
logical impact of insulin resistance in adipocytes in living
animals, we have generatedmice lacking PDK1, a keymolecule
in insulin signaling, selectively in adipocytes. Insulin-induced
biological actions in adipose tissue, including the stimulation
of glucose uptake and lipogenesis as well as the inhibition of
lipolysis, were almost completely prevented in adipocyte-
specific PDK1 deficient mice (A-PDK1KO mice). The mass of
adipose tissue as well as the plasma levels of adiponectin
and leptin were decreased in A-PDK1KOmice. A-PDK1KOmice
manifest severe insulin resistance, glucose intolerance,
and dyslipidemia under normal chow feeding. Moreover,
A-PDK1KO mice naturally develop nonalcoholic steatohepati-
tis (NASH) within ∼35 weeks of age. A transcription factor
FoxO1 is a negative regulator of insulin action. Insulin-induced
phosphorylation of FoxO1 was abolished in the adipose tissue
of A-PDK1KO mice, indicating that the FoxO1-dependent
pathway is constantly activated. To investigate whether the
activation of the FoxO1 pathway contributes to the meta-
bolic abnormalities of A-PDK1KO mice, we have additionally
disrupted FoxO1 selectively in adipocytes in A-PDK1KO mice.
The additional disruption of FoxO1 markedly ameliorated
metabolic abnormalities in A-PDK1KO mice including insulin
resistance, glucose intolerance and NASH without affecting
the mass of adipose tissue, the plasma levels of the adipo-
nectin and leptin. Our results suggest that the impairment
of insulin action in adipocytes contributes not only to the
pathogenesis of insulin resistance andglucose intolerance, but
also to that of NASH. Furthermore, the FoxO1-dependent
transcriptional pathway appears to be greatly attributable
to these pathological conditions. Further analysis of the PDK1-
FoxO1 pathway in adipocytes may shed light on the patho-
genesis of NASH and may lead to the development of a novel
therapeutic approach for this global health problem.

S38-4
Role of mitochondrial quality control in hyperglycemic
neuroprotection
Daniel HESSELSON1. 1Garvan Institute of Medical Research,
Sydney, Australia

Population based studies have identified a link between
Diabetes mellitus (DM) and the risk of developing Parkinson’s
disease (PD). The duration of prior DM has emerged as an
independent risk factor for PD suggesting that dopaminergic
neurons are susceptible to repeated hyperglycemic insults.
Recent large-scale studies in the Taiwanese population
have strengthened this association and further suggested
that selected oral anti-hyperglycemic agents offer partial

protection. However, the molecular mechanisms underlying
DM-associated PD risk remain unclear. One possibility is that
both diseases share common genetic and environmental risk
factors. Alternatively, exposure to hyperglycemic conditions
may trigger neurodegeneration in susceptible individuals. We
have developed cell and animal (zebrafish) models to investi-
gate the role of PD-associated mitochondrial quality control
pathways in the neuronal response to hyperglycemia using
unbiased proteomic approaches. As the repertoire of anti-
hyperglycemic agents expands it will be essential to identify
which drugs offer additional neuroprotective benefit to aging
populations.

Nutrition and Exercise in Diabetes

S19-2
Alternative health eating index and the Dietary Guidelines
from American Diabetes Association bothmay reduce the risk
of cardiovascular disease in type 2 diabetes patients
Sherry Shwu-Huey YANG1. 1School of Nutrition and Health
Science, Taipei Medical University, Taipei, Taiwan

Type 2 diabetes mellitus (T2DM) is associated with an
increased risk of cardiovascular disease (CVD) and is consid-
ered to represent a primary risk factor for coronary heart
disease (CHD). Diet is crucial for disease prevention and
treatment, and the risk of chronic disease is more highly
correlated with overall diet than with a single nutrient. In
the general population, healthy dietary patterns have been
documented as reducing CVD risk. The Alternate Healthy
Eating Index (AHEI), developed on the basis of the Dietary
Guidelines for Americans, is designed to reduce chronic
disease risk. In 2012, Chiuve et al. released AHEI-2010,
an updated version of the index that includes additional
dietary suggestions for reducing risk of chronic disease, such
as consuming legumes and avoiding sugar-sweetened bev-
erages. A higher AHEI-2010 score has been demonstrated to
predict a 27–44% lower cardiovascular disease (CVD) mortality
in the general Chinese population. The American Diabetes
Association (ADA) have provided dietary recommendations
to enable patients with DM to reduce their risk of CHD.
We developed an ADA dietary score according to the ADA
dietary recommendations. TheADAdietary score contained 10
components, namely seven adequate components and three
moderate components. The total ADA dietary score was the
sum of the scores for the 10 components. A score of 0 or 1 was
assigned for the components: (i) proportion ofwhole grains; (ii)
vegetables; (iii) fruit; (iv) low-fat dairy; (v) protein foods; (vi)
seafood and plant protein; (vii) fatty acids ratio; oils; (ix) empty
energy; and (x) sodium. The AHEI-2010 scores are calculated
and detailed descriptions provided in the Chiuve’s (2012)
literature. In brief, a higher AHEI-2010 score indicates a higher
intake of vegetables, fruit, whole grains, nuts and legumes,
polyunsaturated fatty acids (PUFA) and long-chain (n-3) fats, in
addition to a moderate intake of sugar-sweetened beverages
and fruit juice, processed meat, sodium, trans fat and alcohol.
The AHEI-2010 scores range from 0 to 110. A prospective study,
the 24-h dietary recall of 124 adult T2DM patients without
nephropathy or chronic kidney disease was conducted. The
CVD risk factors were collected at baseline and at 6-month
follow-up. Compared with lower ADA and AHEI-2010 score
participants, the higher score participants exhibited a signi-
ficantly lower waist circumference, serum low-density lipo-
protein cholesterol level and 10-year risk of CHD. Participants
withhigher ADAdietary scores had a significantly reduced risk
of central obesity and systolic blood pressure >140 mmHg.
Higher AHEI-2010 scores were significantly related to a
reduced risk of serum low-density lipoprotein cholesterol
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>100 mg/dL. Cardiovascular disease is the primary cause of
death among T2DM patients. Hyperglycaemia, dyslipidaemia
and hypertension are the most critical risk factors for CVD.
After additional adjustments for BMI, the ADA dietary
score was still significantly inversely associated with SBP,
serum LDL-C, HbA1c and 10-year risk of CHD. Previous studies
have reported that the dietary composition of the ADA dietary
score was associated with reduced CVD risk factors, and
the associationwas independent of BMI. Conclusions: Patients
with T2DM who adhere to the ADA dietary recommenda-
tions or with higher AHEI-2010 scores exhibited signifi-
cantly reduced CVD risk factors, including lower central
obesity, hypertension, poor control of blood glucose and
dyslipidaemia. Effects other than BMI contributed to the
beneficial effects of the ADA dietary recommendations on
CVD risk in the present study. ADA dietary score and AHEI-
2010 score might both exhibit reduced risk factors of CVD in
T2DM patients.

Diabetes Education: Patient Centered
Approach

S29-1
Personalised diabetes care: What is it, and does it ‘work’?
Trisha DUNNING1. 1School of Nursing and Midwifery, Deakin
University, Australia

Personalised care requires effective relationships among
people with diabetes, communities and the individual’s sup-
port people. It can help people set relevant care goals and gain
control over their care, which improves satisfaction, physical,
psychological and other outcomes, and can reduce costs and
unnecessary presentations to health services.
Health professionals require specific knowledge and compe-
tencies to deliver effective personalised care including how
to recognise the assets and values individuals bring to
consultations about their care. Personalised care is delivered
in different ways, but productive conversations about what
matters to the individual and the supportive and inhibitory
factors that could affect their preferences is essential to
developing personalised care plans and goals. Effective
personalised diabetes care should encompass proactive con-
versations about changing needs, be coordinated, clearly
documented and communicated to relevant care providers.
The presentationwill discuss the intended outcomes of perso-
nalised care, the factors that affect decision-making, values
and preferences such as experience, culture, health literacy
and risk perception. The core skills and knowledge health
professionals need to cogenerate personalised care plans with
individuals with diabetes, will be outlined. It will touch on
factors such as the human Genome studies, epigenetics, pre-
and probiotics and the role these initiatives might play in
future understandings and application of “personalised dia-
betes care.”

S29-2
Going even further, from counselling to motivating: a
universal patient-centered approach to provoke behaviour
modifications in your patients
Jacques BEDARD1. 1Internal Medicine, Faculty of Medicine,
University of Sherbrooke, Quebec, Canada

Behaviour change: Behavioural changes (physical activity,
diet, medication adherence, smoking cessation…) are funda-
mental for prevention and active treatment of diabetic
patients.
The traditional approach identifies the behaviours that (we
think) the patient should change, aim to convince about

the Why and give instructions on the How to change (a
Professional-Oriented directive approach).
Patients, however, don’t change!
In response to this problem, we present a practical universal
(Patient-Centered) intervention tool (identical for all profes-
sionals and all behaviours) that leads to behavioural change.
This targeted intervention uses recognition of the apparent
Stage of Change (Prochaska’s model), confirmed by the
Conviction level, to develop one of three specific intervention
scenarios with the proper closing technique for each scenario.
It uses a variation of the “Motivational Interviewing” commu-
nication technique. Through the skilful use of open questions,
it provokes, reinforces and accelerates progress along the path
to change rather than directing it.
Used by different members of the same therapeutic team
(physicians, nurses, pharmacists, nutritionists…), it creates a
synergy that increases the acceleration of patient progress as
they move from one professional to the next.
Across the spectrum of medical interventions, we have spent
more than 30 years focusing on the WHY of changing patient
behaviours – the time has now come to promote theHOW!

Peer Leaders in Diabetes Management

S34-2
Effectiveness of peer leaders in diabetes self-management
support
Juliana C.N. CHAN1. 1Department of Medicine and Therapeutics,
Hong Kong Institute of Diabetes and Obesity, The Chinese University
of Hong Kong, Prince of Wales Hospital, Shatin, Hong Kong

Diabetes is a chronic andmultisystemdiseasewhich can affect
physical and psychological health. There is growing evidence
showing the bidirectional associations between depression
and diabetes which is associated with reduced adherence
and increased risk of complications. Leaving aside possible
biological links between diabetes and depression, miscon-
ceptions and anxiety about the nature of diabetes and its
possible complications, side effects of medications, demands
on self-discipline in changing lifestyle, regular medical visits
and long term medications are some of the factors that can
cause distress, anxiety anddepression in peoplewith diabetes.
With theonsetof complicationsanddisabilities, thesenegative
emotions can further intensify. Given the interlinking nature
between cognition, psychology and behavior, education and
empowerment aiming to increase self-efficacy can reduce
negative emotions and promote positive behaviors. However,
time contact is one of the most important determinants in
patient education. Here, knowledge transfer from doctors to
other personnel including nurses, dietitians, care assistants
and community workers are effective measures to engage and
empower patients. Supported by the medical team, the
paramedical personnel can identify and train peer leaders
whocanprovidepractical tips to their peers ondaily livingwith
diabetes, such as food choices, interpretation of results of
self-monitored blood glucose and ongoing social support.
Research studies have supported the benefits of peer support
onmetabolic risk factors, psychological and behavioral factors
as well as health care utilizations, especially in settings where
health care provision is lesswell-coordinated. Furthermore, by
supporting their peers, peer leadersmay also improve by being
more positive and engaged with stable glycemic control. That
said, more studies are needed to define the attributes of peers
and peer leaders and dynamics between peer and peer leaders
to increase the impacts of these holistic programs. Pending
such results, establishing infrastructures such as community-
basedDiabetesCentresorPatient-CentredHomesmay improve
theefficiencyandeffectivenessof thesecomplex interventions
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with linkage to the health care system in order to meet the
pluralistic needs of patients with diabetes.
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S34-3
Experiences of peer support for diabetes in China: from urban
to rural
Zilin SUN1. 1Department of Endocrinology, Zhongda Hospital,
Institute of Diabetes, School of Medicine, Southeast University,
Nanjing, China

China,with 113.9milliondiabetic patients, is leading theworld
when it comes to the number of patients with the disease.
Thechallenge forChina isto findwaystohelpdiabeticpeople to
delayandpreventdiabeticcomplications,consequentlysurvive
longer with better quality of life. But the current healthcare
systems are not able to provide sufficient resources tomanage
and/or treat sucha largenumberof peoplewithdiabetes. Thus,
it is extremely important to develop a low-cost, flexible, and
sustainable diabetes self-management support approaches to
complement the limitations of healthcare professionals.
Peer support, defined as the provision of support from an
individual with experiential knowledge based on sharing of
similar life experiences, has been used in various chronic
diseases (including diabetes) worldwide, with positive clinical
and/or psychological outcomes. It was introduced in China in
2010 and expanded rapidly nationwide.
In the last 5 years, with help from “peer for progress” (PfP) and
Prof. Fisher from University of North Carolina, we have
organized 5 workshops and trained over 500 physicians and
nurses to develop peer support programs, including peer
leader selecting, training. The trained people have developed
several programs in Beijing, Tianjin, Hefei, Guilin and Nanjing,
and more than 10,000 diabetic patients have received help
from the 500 peer leaders.
In Nanjing, with a cluster randomized controlled trial involv-
ing 400 type 2 diabetic patients from 8 urban communities,
peer support was shown to be superior to conventional
diabetes self-management education in reducing diabetes
distress, improving glycaemic control and providing long-term
health education support. In Guilin and Jiangsu, the rural
cultural specific peer support programwas initiated in 2014. In
Jiangsu, a rural community hospital based, community phy-
sician headed and village doctor joined peer support model
was built recently and the efficacy, acceptability and feasibility
will be tested in 6 sites.

Using Health Information Technology for
Diabetes Care

S37-2
The use of internet health education for prevention of diabetes
in the workplace: From the perspectives of human beings and
living processes
Shu-Chun CHIEN1. 1Graduate School of Nursing, Chiba University,
Chiba, Japan

Information technology (IT) has become a part of our daily life
nowadays. Wearable device products have also spread around
the world. How to best utilize the convenience of IT to grasp
individual patterns of behavior and recognition is still a
developing issue. Wearable devices able to provide numerical
assessments – such as heart rate, steps walked or calories
consumed – only provide uswith daily life outcomes. However,
understanding what an individual thinks, why they do so, and
how they decide upon and pursue their behaviors are crucial
considerations for health care teams to provide effective
approaches. Therefore, as a profession, we need to grasp not
only the outcomes but also the processes of individuals’ daily
lives.
The general theory of human beings developed by Usui Hiroko
– oneof the founders of theNursing School at ChibaUniversity,
as well as the founder and president of Miyazaki Prefectural
Nursing University – can assist care health teams with
uncovering these processes involved in individuals’ patterns
of behavior and recognition.
In Usui’s “Scientific Nursing Theory” (Kagakuteki Kangoron),
she states, “In order to avoid viewing human beings from a
flat, fragmented and linear understanding, we need to move
towards a higher level of abstraction, so as to grasp the essence
of human beings.” Usui explains that is essential to recognize
that a human being is a biological living entity but at the
same time a socially constructed living entity framed within
human relationships. In other words, if one does not com-
prehend a human being as a unified entity consisting of these
two dimensions, it cannot be said that one has grasped the full
meaning of what a human being truly is.
Another concept, which Usui inherited from Florence
Nightingale, is “Disease as a Reparative Process.” Based on
this concept, if we knowwhat living processes cause people to
become ill, then as a profession we can help them to arrange
their living processes so as to prevent recurrences of the
disease and apply this principle to all. This is the nursing
strategy employed by Preventive Medicine.
This presentation will discuss how to apply the general theory
of human beings and the concept of “disease as a reparative
process,” as formulated by Usui, to analyze individual patterns
of behavior and recognition in two cases of Type 1 and Type 2
diabetic patients. This will be helpful for the prevention of
diabetes in the workplace.

S37-3
The evaluation of patients’ use of tele-health program
Shih-Te TU1. 1Changhua Christian Hospital, Changhua, Taiwan

Tele-health has always been considered when talking about
caring for people with chronic disease conditions, while some
known limitations made it still not widely adopted for care
delivery today. One of the mostly discussed limitations is that
most people with chronic disease, especially diabetes, are
aged, and using IT products such as smart devices is often
thought as obstacle for them. Also themotivation from people
with diabetes and healthcare providers is usually key metrics
to decide if a tele-health program can continue. The motiv-
ation of the people with diabetes can come from the ease of
access to the tele-health solution, increased awareness on
self-management, or improved outcome. For healthcare
providers, whether the tele-health solution can help the
team deliver care in more efficient way is essential, also a
sustainable model will need to be created to support continu-
ous investment of relevant resource.
A mobile App and web-based management platform are
used to evaluate how people with diabetes will accept to use
a mobile app as tool for blood glucose management and
connected to their healthcare provider team, and the effect-
iveness of such intervention. How to integrate the solution
into a health system’s actual practice to maximize the values
for both the healthcare provider team and people with
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diabetes is also a subject to probe. Evaluation results will be
presented during the sharing.

Associations of Life Events/Life Stress
with Diabetes Control

S27-1
Diabetes control in the life context: Support for reconciling
self-management and lifestyle
Sanae IHA1. 1Kusatsu General Hospital, Shiga, Japan

People with diabetes perform self-management of diabetes in
their lives. There are many stressful life events and daily
activities, therefore, people with diabetes have difficulties of
self-management in dealing with those events and activities.
I am in charge of patient education on an outpatient clinic in
the general hospital as a CNS and CDE. So far in one year, I had
intake one hundred patients.
I analyzed factors in poor glycemic control of the 80 patients
among them. I figured out the factors of the patients who did
not succeed in control. I classified the factors into the patterns
of typical behaviors. The common behavior patterns are
classified as follows; the insufficient exercise (24.6%), over-
eating (20.3%), meal 2 hours before going to bed (14.5%), many
snacks (18.8%), and low compliance of insulin (11.6%).
I have to recognize some background factors in each behavior
such as the insufficient exercise and overeating. The insuffi-
cient exercise and late dinner were related to long work and
night shifts. There were also some relations between late
dinner and many snacks with family-centered life. However, I
found no specific factors in injection compliance.
Patients may not have the economic flexibility to lead their
lives, and may be overwhelmed with shift work and long
work. In addition, housewiveswith diabetes often give priority
to that of the family than that of their own. Furthermore,
conflicts between wives and mothers-in-law sometimes
happen as well.
Key points of consultations are reconciling their lifestyles
and self-management. People often attach value to things in
their lives and they also have preferences. Stress arises when
diabetes self-management behaviors conflict with what
patients value in life. Expert nurses support patients to
reconcile treatment methods and their lifestyles, while trying
to understand themeaning of the lives of patients as “people”.
In this session, I will explain several cases that I consulted the
patients at my clinic. I will emphasize three key points; to
becomemore manageable by changing family-centered life to
oneself-centered life, to change the way of thinking about
taking care of their bodies, and to reconcile while working.
However, there is a limitation to reconcile self-management
withwork, examplingwhenblue-collarworkersdo shiftworks,
they have difficulties in incorporating treatment regimen.

S27-2
Perceived control of patients with diabetes in Taiwan:
Exploring the relationships among illness attributions, illness
representations, and self-care behavior
Ting-Chun CHEN1, Yaw-Sheng LIN2, Wen-Yaw HSU3,
Chiung-Wen CHANG4. 1Department of Psychology, National
Chengchi University, 2Department of Psychology, National Taiwan
University, 3Department of Psychology, National Chengchi
University, 4Department of Psychiatry, En Chu Kong Hospital, New
Taipei, Taiwan

Background: Control representation relates to patients’ con-
sistent self-care behavior. However, the factors that affect
control representation are not yet known clearly.

Purpose: This study explores the impact of illness attributions
on control representation and discusses the concept of control
in Chinese culture.
Methods: In this study, 146 participants with type II diabetes
were recruited at an outpatient clinic and were assessed with
self-report questionnaires about illness representations and
self-care behavior. Illness attributions were also included in
the questionnaire on illness representations.
Results: Four factors of illness attributions were extracted:
“psychosocial attributions”, “environment”, “lifestyle”, and
“physical attributions”. Lifestyle and environment attributions
had positive and negative impacts on control representations,
respectively, and both affected self-care behavior through
control representations.
Conclusion: The relationships among illness attributions,
illness representations, and self-care behavior are discussed.
The existence of a holistic, harmonious control concept in
Chinese culture is postulated.

Association of Daily Problem Solving/
Coping/Social Supports with Diabetes
Control

S32-1
Impact of the peer counseling for dissolving a negative
cognition toward diabetes
Yasuko UCHIGATA1, Hiroko TAKAIKE1, Masato TAKII2.
1Diabetes Center, Tokyo Women’s Medical University, Tokyo,
Taiwan; 2Department of Psychosomatic Medicine, Graduate School of
Medical Sciences, Kyushu University, Fukuoka, Japan

The global Diabetes, Attitudes, Wishes and Needs (DAWN)
survey in 2001 showed that psychosocial problems can be
barriers to achieving adequate glycemic control, and that
people with diabetes lack psychological support and that
interdisciplinary care teams need to promote chronic illness
care. Among the psychosocial problems in DAWN survey,
people with type 1 diabetes had depression and anxiety and
thosewith type 2 diabetes had sense of sin when diabetes was
diagnosed. Such psychosocial problems can induce poor
glycemic control, which may cause a negative cognition
toward diabetes (absence of a reason for living, burden of
diabetes, district toward medical tretent, watching and
meddling by surrounding people, sense of alienation, rejection
of antidiabetic drugs or insulin, and pressure related to
diabetes self-management).
We started a groupmeeting held in Tokyo three times per year
for young-aged diabetic patients since 2008, in which around
20 patients and 20 medical staffs were recruited through Web
site for people with diabetes. People who want to participate
the meeting are registered in the order to receipt. In the group
meeting, we assist all of the patients to talk about negative
cognitions toward diabetes and all of medical staffs to listen to
what the patients talk to.
From 2008, the total of more than 150 patient-participants
(mostly, type 1 diabetes) aged 20–40 years old had the various
durations: from the 2 months to more than 30 years. A total of
80 medical staff-participants consisted from all but nurse and
several % of physicians. The family, father, mother, and sons/
daughters sometimes attended this meeting together. A half
of patient-participants attendedmore than twice. Thepatients
gave us their sentiments that they were able to share
cognitions of others which relieved themselves, realized the
presence of their own diabetes, got new skills for insulin
injection andmonitoring of blood glucose from other patients,
and learned the earnest attitude from the medical staffs.

Speech Abstracts / Diabetes Research and Clinical Practice 120S1 (2016) S1–S39S30



Every meeting has more than 50 participants, which will be
held without interruption.

S32-3
The relationship between coping strategies of DManddiabetes
control
Yin-Chang WU1. 1Department of Psychology, National Taiwan
University, Taipei, Taiwan

By definition, chronic illness demands a patient of life-long
coping. So, besides coping against the illness conditions at
present, the patient should cope continuously the illness for a
relatively long period of time. Itmeans that there are two kinds
of coping process when analyzing chronic illness adjustment.
An expended model of coping toward chronic illness was
designed to integrate “immediate coping process” and “long-
term coping process” as to cover the whole picture of the
copingof chronic illness. Andwehad carried out a 3-year study
of coping strategies of DM and diabetes control based on this
expended model.
The model prescribes to collect information since first
diagnosed as a DM patient and include the whole coping
processesuntil here andnow. Theproper researchmethodwill
be case study with semi-structured in-depth interview. 15 DM
patients were interviewed. The results showed that it was
better to divide the long-term coping process into following
themes:

(A) Diagnosis. Includes: The description of how the illness
was noticed, how the necessary examinations were com-
pleted, and the way that diagnosis of DM was confirmed;
During the diagnostic process, what were the reactions
and/or feelings she/he had toward the medical team and/
or the hospital environment; What were the life stresses
she/he had, besides DM, when diagnostic process was
carried on.

(B) Reactions to theDiagnosis/the Illness. Includes:Was there
any strong emotional reaction, or catastrophic reaction?
Did the patient accept the illness as a problem she/he
must face, or reject it and try to fight against it? What was
the belief, knowledge, thought induced by this illness?
What was the influence from her/his worldview, life goal,
value system, religious thinking to this reaction? Howwas
the motivating power of facing this illness derived from
the above-stated reactions? How was the influence from
life stressors on these responses?

(C) Reactions to the Treatment (and the Medical team that
prescribed the treatment): Did the patient trust, depend
on, the medical team, especially the doctor? Was the
patient understand the treatment (and why prescribe the
treatment) correctly? What was the thinking induced by
the treatment? Was there any change of belief/knowl-
edge/thought because of the understanding of the treat-
ment? How was the execution of the treatment? How
was the result of the treatment? How was the coping to
the result? How was the influence from life stressors on
treatment execution?

(D) Coping Strategies and Methods: Obtaining information
and knowledge so as to understand what DM is. Compar-
ing own experience of DM with others’ and the past
experiences of illness of my own so as to understand DM
more thoroughly. Searching the causes of why becomes
a DM patient. Seeking social support from friends as
well as from medical team members and patients with
DM. Talking out and/or writing out the painful feelings
within one’s own mind so as to relieve the stressful
burden of being ill.

(E) Adjustment of life schedule, life goal, life style. Did the
coping of DM integrated into life schedule, life goal, or
life style?

(F) Adjustment of worldview. Did the coping of DM induced
changes in worldview?

(G) Showing Gratitude. Did the patient give suggestions,
which were learned from the successful coping with DM,
formedical team aswell as patients with DM, or serve as a
volunteer worker for helping patients with DM.

Although the coping strategies andmethods stated abovewere
important indicators of successful coping, there were four
kinds of transformationwhich best related to goodDMcontrol:

1. Transformation of daily living schedule: Assimilation/
accommodation of treatment, including taking medicine
regularly, adjusting food taking properly, doing exercise
properly, into daily living schedule with the treatment as
the most, or one of the most important events when
designing the schedule.

2. Transformation of life style and/or life goal(s): Modifica-
tion of life style and/or life goal(s) based on successfully
carrying out the treatment.

3. Transformation of worldview and/or expectation(s) of
life: Modification of worldview and/or expectation(s) of
life by taking the chronic illness as one of the natural
happenings as life goes on.

4. Transformation of attitude toward the illness by showing
gratitude: Not only developing a positive attitude toward
DM but also reckoning it as a gift from the medical
team/relatives/friends/god and returning the kindness by
giving suggestions, which were learned from the success-
ful coping with DM, for medical team as well as patients
with DM, or serving as a volunteer worker for helping
patients with DM.

Association of Psychosocial Factors with
Diabetes Control

S36-1
Mental states of individuals with type 2 diabetes by
psychological assessment
Hiroko HIGASHIYAMA1. 1Division of Medical Education, Kansai
Electric Power Medical Research Institute, Osaka, Japan

We evaluated the mental states of subjects with type 2 dia-
betes using BUKK-questionnaires.
Stress levels in type 2diabetes were similar to those in healthy
subjects; however, levels of well-being in type 2 diabetes were
much lower than those in healthy subjects.
This result suggested that type 2 diabetic patients worry about
loss of identity in the second half of their lives.
To support the self-management of diabetes, it is necessary
for health professionals to understand patients’ personalities
and mental states as well as to perform the medical edu-
cation of the disease. However, patients’ lifestyles are too
heterogeneous to be fully understood. When considering the
proper support, it is not easy for others to establish the
rapport with the patients in the short term. In order to
establish the rapport, health professionals need to under-
stand the patients’ mental states directly from what they say
or express. Many psychological assessment measures have
been developed to provide such evidence, but most of them
were experimental and not practical to establish the rapport
leading to the education for the patients. Therefore, we
developed BUKK-questionnaires consists of the two super-
scales, stress and well-being, which were determined by
factor analyses. This study aimed to examine the efficacy of
BUKK-psychological assessment to evaluate and understand
the patients’ mental states, and its application to self-
management of diabetes.
We hypothesized that the interaction between stress andwell-
being would affect the condition of diabetes in each patient.
Well-being is a positive total mood consisting of self-esteem,
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affirmation, euphoria, fulfillment, lively feeling, and inde-
pendence. Patients positively having well-being could conduct
their own activities towards achieving self-management of
diabetes. This indicates that their successful experience of
self-management is one of the important factors to support
healthy feelings.
The results revealed that the score distribution of the diabetic
group was different from those of the control group and
the neurologic group. There were no significant differences in
the mean scores of stress between the diabetic group and
the control group. These results strongly suggested that the
improvement of well-being among the patients would support
the self-management of diabetes.
Due to the increased average life expectancy to the age of 90,
identity has become increasingly critical in the 40s and 50s, the
transition stages of life, as well as in the puberty. Poor physical
functioning, climacteric disturbance, psychological decline,
socio-occupational instability in life stages may force persons
to change their lifestyles.
As suggested by Jungian psychology, we believe that con-
sidering lifestyles after the age of 40 may provide the new
possible way of living. The results of the present study have
shown possible benefits to patients with diabetes in addres-
sing the future challenges to verify the hypothesis on mental
states of the patients through longitudinal and cross-sectional
studies.

Taiwanese Diabetes Care 3.0 – Improving
Efficiency through Automation

SP02-2
Improving self-management and diabetes education
programs through analytics and automation
Shih-Tzer TSAI1. 1Taipei Veterans General Hospital, Taipei, Taiwan

For decades, diabetes self-management and shared care
programs have been recognized as an integral part in
improving patient outcomes. The success of self-care is often
credited to structured education and empowerment of the
patients.
While studies around the world have repeatedly shown
positive outcomes with structured care programs, low
coverage rates of patients have not been resolved. In
many parts of the world, including Taiwan, UK and the
United States, the coverage rates are only at 15% to 25%.
Known barriers from the perspective of both patients and
providers have caused low coverage rates. Low patient
involvement may be categorized into those who “don’t
know”, “can’t go” and “won’t go” (Vivien Coates, 2015); while
providers face issues mainly related to limited resources and
time in midst of ever rising patient census. Considering
different countries have different systems (finance, resources),
it is often difficult to replicate the effective care programs
across the borders.
Over the past 18 months, an online diabetes management
solution (including a mobile app for patients and a web-based
patient management platform for care providers) was
deployed to over 2,000 diabetes patients in Taiwan. The
clients connected to one of the varying degrees of educator
engagement or service: (1) none at all, (2) passive, and (3)
proactive. We examine the effectiveness of this solution
in terms of varying degrees of educator involvement.
Furthermore, we will also discuss how the online system
leverages analytics and automation for self-management; (1)
how the platform brings new delight to patient engagement,
support, and (2) how it supplements for the lack of diabetes

educator resources and in someextent compensate eachof the
five levels of diabetes educators.* At the end, we will also
discuss how the online solution collects and analyzes data;
enables care providers to interpret results, deliver tailored
messages, and take action to change practice.

*American Association of Diabetes Educators (AADE) (2011).
Scope of Practice, Standards of Practice, and Standards of
Professional Performance for Diabetes Educators

Level 1 – Non-healthcare professional
Level 2 – Healthcare professional non-diabetes educator
Level 3 – Non-credentialed diabetes educator
Level 4 – Credentialed diabetes educator
Level 5 – Advanced level diabetes educator/clinical manager

SP02-3
Assessment of the cost-effectiveness and clinical outcomes of
a fourth generation synchronous telehealth program for the
management of chronic cardiovascular disease: A
longitudinal study
Yi-Lwun HO1. 1Department of Medicine, National Taiwan
University School of Medicine, Taipei, Taiwan

Background: Telehealth program is a growing field for the care
of patients. The evolution of information technology has
resulted in telehealth becoming a fourth generation synchron-
ous program. The long-term outcome and the cost-effective-
ness analysis of such program have not been reported in
patients with chronic cardiovascular diseases.
Objectives: We conducted this study to assess the clinical
outcomes and cost-effectiveness of a fourth generation, syn-
chronous telehealth program for patients with chronic cardio-
vascular diseases.
Methods: We retrospectively analyzed 576 patients who
had joined a telehealth program and compared them with
1,178 patients matched for sex, age and Charlson comorbidity
index. The program included: (1) instant transmission of
biometric data; (2) daily telephone interview; and (3) con-
tinuous decision-making support. Data on hospitalization,
emergency department (ED) visits and medical costs were
collected from the hospital’s database, and were adjusted to
the follow-up months. A Cox proportional hazards model was
fitted to analyze the impact of risk predictors on all-cause
mortality. The model adjusted for age, sex, and chronic
comorbidities.
Results:Themeanagewas64.5years. Thenumbersofmonthly
ED visits (0.06 vs. 0.09, p < .001), hospitalizations (0.05 vs. 0.11,
p < .001), length of hospitalization (days, 0.77 vs. 1.4, p < .001)
and intensive care unit admissions (0.01 vs 0.036, p < .001)were
lower in the telehealth group. The monthly costs of ED visits
(US$20.9 vs US$37.3, p < .001), hospitalizations (US$386.3 vs US
$878.2, p < .001) and all medical costs (US$587.6 vs US$1,163.6,
p < .001) were lower in the telehealth group. The intervention
costs were US$224.8 per month. There were 53 (9.27%) deaths
in the telehealth group and 136 (11.5%) deaths in the control
group. A Cox’s regression model with time-varying covariates
results showed an estimated HR of 0.866 (95% CI 0.837–0.896,
p < 0.001; number needed to treat at one year = 55.6, 95% CI
43.2–75.7, based on HR of telehealth program) for telehealth
programon all-causemortality after adjusting for age, sex, and
comorbidities.
Conclusions: Better cost-effectiveness and clinical outcomes
were noted with the use of a fourth generation synchronous
telehealth program in patients with chronic cardiovascular
diseases. Such telehealth program is also associated with less
all-cause mortality compared with usual care, after adjusting
for chronic comorbidities.
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Using Big Data for Research and Care in
Diabetes

SP03-1
Big data from bench to bedside to population in diabetes care
Deanna FRANCES1, Benjamin PARKER1, Rima CHAUDHURI1,
Samantha HOCKING1, David E. JAMES1. 1Charles Perkins Centre
and School of Life and Environmental Sciences, Sydney University,
Australia

The future in diabetes care promises to move from a more
generic form of care to treatment that is better tailored
toward the individual. To achieve this it is essential to begin
to define the principles that govern individual responsiveness
to the environment (i.e. food and exercise) as well as to drugs
so that health practitioners can better match optimized
treatments with improved long term health. This will require
analysis of multiple layers of metabolic systems such as the
genome, the transcriptome, the proteome and the environ-
ment using a range of model systems as well as interdis-
ciplinary approaches to define the underlying features that
determine key biological outcomes. Thiswill include advances
in accurate data acquisition, better ways of integrating
data from different labs/centres and across different omic
platforms and advances in data analysis and visualization.
I will describe our efforts to map individual diversity
in response to diet using different genetic strains of flies,
mice and humans. I will describe omics analysis in both
Drosophila and mice of different genetic backgrounds that
clearly highlight the immense complexity of the gene-diet
interaction. By marrying these data with longitudinal analysis
of humans it should be feasible to develop a suite of
biomarkers that predict future health outcomes and optimal
prevention strategies for individuals. Such a venture will
necessitate a move toward “big data” medical care where
individuals are empowered with personalized data that
provides them with better options for long term health.

Key Collaborators:

Dr Jean Yang, Maths and Stats, USyd
Jake Lusis, UCLA, USA
Brian Drew, Baker IDI, Melbourne Australia
Greg Neely, CPC, USyd, Australia
Jerry Greenfield, Garvan Institute, Sydney, Australia
Rong Zeng, Shanghai Institute of Biological Science, China

WPR Disaster Program

SP04-1
IDF WPR natural disaster program: What next?
Sidartawan SOEGONDO1, Lee Ming CHUAN1. 1International
Diabetes Federation Western-Pacific Region Disaster Program

The International Diabetes Federation Western-Pacific Region
(IDF-WPR) Disaster Program aims to help each member
country develop disaster preparation and medical care strat-
egies, and thusminimising the effects of disaster events on the
lives and health of diabetic patients by preparing and publish-
ing an important guideline for disastermanagement. Since the
WPR is known as the “Epicenter of the Diabetes Epidemic”
because 8 of the top 10 countries with the highest prevalence
of diabetes are from the Western Pacific Region. It is not only
significantly affected by the diabetes epidemic, it has also
the most frequently occurring natural disasters and many
people’s lives and health, with or without diabetes, are
affected by the disasters. After these disasters, not only do

mortality and morbidity rates immediately increase, but the
stress, infections, lack of food, water, and medications can all
lead toworsening of chronic illness, andmay seriously impact
their disease management. A better disaster management
plan for preparation, action, response, and recovery is
essential to reduce the effects of a disaster incident. It is well
recognised that major disasters have a significant impact on
diabetes, both in the short and long terms. Some of the
information which are mentioned in the IDF-WPR Region
Program for Diabetes Management in Natural Disaster are: For
diabetes care providers, and related organisations, and gov-
ernments, should: (i) develop a disaster guideline for emer-
gency with periodic rehearsal assessments before a disaster,
(ii) cooperate and communicate closely with coordination of
medical resources during a disaster, and (iii) review the
response after the disaster events. The IDF-WPR Disaster
Committee aims to assist each country to create a national SOP
for diabetes management in natural disasters. The SOP
includes: (1) Educating diabetic patients and their family
members to prepare for disasters. Conducting a registry of
the diabetic populationsmost vulnerable after disaster events.
Developing a disaster diabetes care program for medical staff.
Conducting surveys on the quality and quantity of medical
resources for diabetic care, and creating guidelines for
coordinating donations of equipment and medicine from
other countries. Cooperating and communicating with gov-
ernments and various relief organisations. Establishing an
information network to support diabetic patients. (2)
Facilitating the sharing and exchange of information among
researchers and educators throughout WPR-Asia. (3) Through
relationships with the IDF and other collaborative organisa-
tions, providing education to support diabetic people and aid
their recovery from disaster situations. The program also has
flow diagrams for disaster preparation and response at certain
timelines: 1. For patients with diabetes: Up-dated lists at
all times: Medications and other major health problems,
emergency food supply, emergency medical supply kit.
Planning: Create a personal evacuation plan and evacuate
early if authorities advise evacuation, learn stress-manage-
ment skills and complete education projects, physician and
emergency contact information, such as phone number, e-
mail address, and name of contact persons. Response during
disaster: Adhere to usual medications and recommended diet
and lifestyle as much as possible, regularly self-monitor blood
glucose and blood pressure, and perform other forms of self-
management, such as wound care. Resolution and recovery:
Ensure that appropriate meals are provided to diabetic
patients (meals in shelters can be inappropriate for diabetes
patients and impaired glucose control), ensure that diabetic
patients maintain their daily activities and prevent becoming
bedridden, which would reduce quality of life. 2. For diabetic
medical staff: Before disaster: Make an emergency plan: Appoint
a leader and deputy to oversee preparation and operations,
procure and maintain emergency equipment and supplies
with standardised resource request correctly, periodic
rehearsal and assessment. Guideline development and staff
training andpreparation: Develop training projects formedical
and paramedical staff, including physicians, nurses, dieti-
cians, pharmacists, and social workers, etc. Organise multi-
disciplinary medical teams for diabetes care. Response during
disaster: Help network coordination and assist to provide
comprehensive care, including mental health support, to
patients, manage glucose, blood pressure, and evaluate and
manage acute and chronic diabetic complications and other
related medical problems, educate patients on self-manage-
ment. Resolution and recovery: Support people recovering from
disaster situations, and assist to provide long-term, continu-
ous, and comprehensive care, regularly evaluate the health
of each diabetic patient and provide support to prevent the
acute complications and worsening of chronic conditions. 3.
For government and diabetes organisation: Before disaster:
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Planning: Help survey diabetic populations particularly vul-
nerable in disaster events, develop a special care program.
Addressingneeds: Evaluate thequalityandquantityofmedical
resources for diabetic care, establish guidelines for coordinat-
ing the donation of equipment and medicine from other
countries. Communications: Regularly preview with relief
organisations (such as the Red Cross) and various government
agencies, Conduct periodic rehearsals. Response during disaster:
Provide information to people with diabetes, caregivers, and
the media and direct patient medical care, Contact relief
organisations to obtain information and statistics and ascer-
tain the type of assistance required, Contribute to identifying
resources of medication supplies, Assist to organise multidis-
ciplinary medical teams. Resolution and recovery: Review and
discuss diabetes management strategies for diabetic people
during andafter a disaster, and revise the guideline programas
necessary. In 2014 WPR council meeting in Singapore,
members met to hear the synthesis of the program and a
decision wasmade to review the guideline after 3–5 years, and
individuals who prepared the original sections were invited to
review and update their section taking into consideration new
evidence and new treatments. This initiative need further
steps to be taken. As a follow up, we need to look for resource
persons, creating teams to prepare workshop topics and
organising training centres regionally, and financial supports.
The suggestion is that it could be organised after the next IDF
WPR meeting in Taipei 2016. People with diabetes, health
providers, and official emergency departments should always
be prepared, and by way of such preparedness the impact an
emergencymay have on their condition will be lessened.

SP04-3
Disasters and patients with diabetes – an endocrinologist’s
experience in missions in Africa and the Philippines
Vivien LIM1. 1International Diabetes Federation Western-Pacific
Region Disaster Program

Diabetes is termed the modern epidemic of our times and
plaques not only developed countries but also developing
ones. It is predicted to increase exponentially in the next
couple of decades, especially in Asia. Healthcare systems to
combat diabetes are suboptimal in many places, not only
with regards to prevention but also its detection and manage-
ment of the disease itself and its complications. What is
worse, many of such places might themselves be affected by
disasters – man-made or natura – and this would impact on
the already weak health infrastructure to further detriment
diabetic patients and their treatment. This talk touches on the
reality of such situations, drawing on experience in missions
in both Africa as well as in Asia, namely the Philippines. It
showcases a field worker’s take of the situation, who happens
to also be an endocrinologist.

Integration of Diabetes Management in
Taiwan

S39-1
Overcoming difficulties and pursuing excellence
Shi-Yu CHEN1. 1Tri-Service General Hospital, Taipei, Taiwan

The aim of the present study is to provide practical guidance
on improving diabetes care through highlighting the need for:
(1) increasing patients’ understanding of type 2 diabetes and
reaching glycemic goals (2) sharing responsibility/common
philosophy for achieving glycemic goals, and (3) building a
multidisciplinary team approach to treating type 2 diabetes.
In order to overcome the barriers of achieving good glycemic
control and share better understanding andmutual agreement
regarding good glycemic control among members in the

multidisciplinary team, establishing a good rapport with the
patients and motivating them to achieve and maintain gly-
cemic control are extremely essential. The methods of moti-
vating and supporting patients to change their lifestyle are
carried out by: (1) providing practical and realistic advices on
implementing and sustaining lifestyle changes; (2) discussing
steps that can be implemented punctually; (3) involving,where
possible, othermembersof thediabetes care team,particularly
family and friends; and (4) emphasizing the role of the multi-
disciplinary team. There are two key functions of the multi-
disciplinary team.The first is to provide continuous, accessible
and consistent care focusing on the needs of individuals
with type 2 diabetes, including collections of information
concerning diagnosis of conditions and continually there-
after, agreements of care standards, discussions on rational
therapeutic suggestions, monitoring guideline adherence in
accompany with short-term outcomes, and avoiding early
complications or providing timely intervention to decrease
diabetes-related complications. The second is to enable
patients’ long-term self-management. A multidisciplinary
team can reduce 62% annual cost of treatment. Other than
this, thebenefits of amultidisciplinary teamapproach to type2
diabetes care include: (1) improving glycemic control, (2)
increasingpatient follow-up, (3) lowering riskof complications,
(4) improving quality of life, (5) increasing patients’ sense of
satisfaction1 and (6) decreasing healthcare costs.

S39-2
Diabetes case management: Improvement measures at
Changhua Christian Hospital
Shang-Ren HSU1. 1Division of Endocrinology & Metabolism,
Changhua Christian Hospital, Changhua, Taiwan

With an ever-growing population of people with chronic
diseases, it is estimated that Taiwan now has over 1.5
million diabetic patients. The crippling burden of diabetes on
health expenditure is felt in healthcare institutions large
and small as well as in governmental levels. At our hospital, a
tertiary caremedical center in central Taiwan, well over 10,000
patients are regularly treated for diabetes. With the majority
of the patients enrolled in a diabetes share-care program, it
has been a constant challenge to deliver comprehensive care
to the patients while complying with the regulations and
requirements of national health insurance reimbursement
and meeting the quality standards imposed by the share-care
program. Fortunately, with the full support of the hospital’s
administrative office, much resource and planning have been
invested in diabetes case management at our hospital. Under
constant supervision, various improvement measures have
also been implemented to facilitate casemanagement over the
years. Indispensable among them are a constantly evolving
information system which not only keeps comprehensive
patient information in a robust, easy to access database but
also provide physicians and case managers helpful guidance
and reminders to guard against errors and oversights, a
patient-friendly environment and arrangements that make
each visit as hassle-free as possible, and various communica-
tion and standardized procedures to ensure coordinated and
integrated teamwork in the delivery of care. Such efforts have
earned us much recognition for the present. However, the
growing burden of diabetes and the increasing complexity of
its treatment and management will undoubtedly demand
continual evolvement of our case management system.

S39-3
Experience of diabetes management in an integrated
polyclinic of Taiwan
Yau-Jiunn LEE1. 1Lee’s Endocrinology Clinic, Pingtung, Taiwan

Diabetes a lifelong condition that is essentially need self-
managed but requires regular monitoring. The standard of
care in diabetes includes emphasis on self-management
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education provided through professional teams. The imple-
mentation of patient-centered care in diabetes can include
diet and exercise, treatment-taking, psychological stress,
self-monitoring of blood glucose, and sick-day management
to reduce the risk of long-term complications, such as kidney
disease, coronary artery disease, stroke, blindness and
amputation. Diabetes self-management education/support
access to a multidiscipline team, care planning discussions,
reminding, informatics and annual checks are important
procedures to identify necessary changes to treatment
regimens and refer to specialist services. Integrated diabetes
care is both integration of a health care system and co-
ordination of services around a patient. Integration of
services around the patient and across the community
becomes more robust and effective as evidenced by many
scientific reports. Our polyclinic specific on diabetes care
constitute of diabetologist, neurologist, ophthalmologist,
nephrologist, hepatologist, psychologist, and certified dia-
betes educators that serving over 5,000 patients with
diabetes. Our experience on integrated care specific on
diabetes management may suggest higher quality of man-
agement would be observed if patients are managed under
the system. However, challenges and barriers of quality
improvement in diabetes care still exist and need to be
conquered by wisdom and encouragement.

Self-Management of Diabetes Education

S40-1
The role of shared decision making in diabetes education
Mei Chang YEH1. 1School of Nursing, College of Medicine, National
Taiwan University, Taipei, Taiwan

Patient-centered care has been found to be associated with
improved patient outcomes, including improved self-manage-
ment, patient satisfaction, and medication adherence. A
patient-centered care is defined as: providing care that is
respectful of and responsive to individual patient preferences,
needs, and values and ensuring that patient values guide all
clinical decisions. Shared decision making is one of practical
and well-described methods to accomplish patient-centered
care.
Shared decision making has been defined as: “an approach
where clinicians and patients share the best available
evidence when faced with the task of making decisions,
and where patients are supported to consider options, to
achieve informed preferences”. In shared decision making
the clinicians’ role is to help patients understand what the
reasonable options are, clarify treatment options, and
integrate patients’ informed preferences as they relate to
the available options. Usually a patient has more than one
reasonable treatment option, informed preferences are an
optimal goal because the decisions made will be better
understood, based on more accurate expectations about the
negative and positive consequences and more consistent
with personal preferences. In other words, individual self-
determination is a desirable goal and clinicians need to
support patients to achieve this goal.
The model of how to do shared decision making is based on
choice, option and decision making. Three key domains of
shared decision making are (1) Information-Sharing, Clini-
cians help patients participate by providing high quality
information and also need to elicit what patients already
know, and whether it is correct. (2) Deliberation, Clinicians
support patients to full disclosure of treatment options, and
explore their reactions to information. (3) Decision-making/
implementation, Clinicians support patients to consider
preferences and decide what is best. Patients and clinicians

arrive at a treatment plan. Barriers and facilitators to shared
decisionmaking in diabetes education alsowill bementioned.

S40-2
A diabetes self-management education/support structured
program built for patients with poor glycemic control
Hui-Chun HSU1, Yu-Hung CHANG1, Yau-Jiunn LEE1,
Ruey-Hsia WANG2. 1Department of Internal Medicine, Lee’s
Endocrinology Clinic, Pingtung, 2Department of Nursing, School of
Nursing, Kaohsiung Medical University, Kaohsiung, Taiwan

Diabetes self-management education/support (DSME/S)
refers to the education and support that is required for
implementing and sustaining coping skills and behaviors
needed to self-manage on an ongoing basis. It is well esta-
blished that diabetes self-management education (DSME), a
complex health intervention, is generally effective at enhan-
cing self-care behaviors, improving glycemic control, lowering
health care costs, and improving quality of life. We thought
that the theoretical basis and framework of the behavior
change approach for the structured educational intervention
among patients with type 2 diabetes (T2DM) in poor glycemic
control is essential.
Focus group education approach such as Conversation Map™
(CM), an innovative visual tool grounded in several learning
and behavior change theories, may be a promising toolkit for
DSME. In contrast to traditionalDSMEprovidedbyaone-to-one
didactic method, CM is performed in a small group and allows
patients to learn about key concepts through interactive
discussion and choose what they can change in their daily
diabetes care. In the meantime, instead of as inculcators, dia-
betes educators can work as facilitators by providing informa-
tion to participants and helping patients to set personalized
action goals to improve their diabetes care. Todate, the content
of CM has been recognized by several professional societies (e.
g., the American Diabetes Association (ADA), International
Diabetes Federation (IDF), Canadian Diabetes Association and
Taiwan Association of Diabetes Educators (TADE).
Despite CMhaving beendistributedworldwide for the past few
years, scientific evidence is limited and its clinical value may
also be challenged. We thought it should be noted that the
delivery of DSME largely depends on the resources of the
healthcare system and the clinical scenario. Hence, we design
the program with CM in in our routine focus group education
every Tuesday afternoon and share the experience to you.

Lunch Seminar – LG Life Science

LN02-1
Optimizing glucose control with gemigliptin in type 2 diabetes
Jeong Hyun PARK1. 1Division of Endocrinology and Metabolism,
Department of Internal Medicine, Inje University Busan Paik
Hospital, Inje University College of Medicine, Busan, Korea

Type 2 diabetes is a complex and progressive disease which
requires continuous medical care with multifactorial risk
reduction. Glycemic variability and chronic sustained hyper-
glycemiaare themain components of dysglycemia in diabetes.
Because even short periods of hyperglycemia increase the risk
of micro- and macrovasular complications, a more proactive
approach is required to get patients to achieve their glycemic
goals sooner.
DPP-4 inhibitors are well suited for the use in a wide range of
patients with T2DM, due to their ease of use, low risk of
hypoglycemia, weight neutrality and favorable tolerability.
However, they differ widely in their binding to the DPP-4
enzyme, potency, and selectivity as well as their pharmaco-
kinetics profiles because the class is heterogeneous regarding
chemical structure.
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Gemigliptin is a potent, selective, and long-acting DPP-4
inhibitor and also effective and well tolerated in patients
with type 2 diabetesmellitus (T2DM) as either inmonotherapy
or in combination therapy. In addition, it is more effective in
reducing glycemic variability than sitagliptin or SU as initial
combination therapy with metformin in drug-naïve patients
with T2DM. Various studies have shown that gemigliptin is
optimized with having potent efficacy, reliable safety and
compliance benefits for T2DM. In this talk, I will review the key
characteristics of gemigliptin and discuss its potential benefits
in the treatment of type 2 diabetes.

Lunch Seminar – Servier

LN04-1
Update on existing therapy – with a focus on SUs
Richard O’BRIEN1. 1University of Melbourne, Australia

Metformin is recommended, in most guidelines, as first line
treatment for overweight patients with type 2 diabetes.
Sulphonylureas (SU) remain an initial option for non-obese
patients and are useful second line therapy because they are
effective and well tolerated. However, there is a common
misconception that SU are inferior to modern agents such
as DPP4 inhibitors in terms of complications prevention,
cardiovascular (CV) risk and durability of control. Apart from
metformin, SU are the only oral diabetes therapies to have
shown clear reductions inmicrovascular complications in long
term end-point trials. SGLT 2 inhibitors show promise with a
recent study suggesting CV protection, but further studies are
awaited. Also, these agents are not effective in patients with
reduced renal function and are expensive. The effect of
intensive glycaemic control with gliclazide (Diamicron MR®)
was studied in the ADVANCE trial. 11,140 subjects were
randomised to intensive therapy aiming for an HbA1C of
<6.5%, or standard care, for 5 years. The intensive group
attained an HbA1C of 6.4% vs. 7.0% in the control group.
Intensive control reducedmicrovascular endpoints by 14%and
had no adverse effect CV endpoints. These results were
consistent with the effects of SU therapy seen in a previous
end-point trial, the UKPDS. In that study, an HbA1C reduction
of 1% resulted in a 25% reduction in microvascular endpoints
over a 10 year follow up period. Gliclazide has been shown to
cause less hypoglycaemia than comparable SU’s, and it is
interesting to note that the rate of hypoglycaemia in ADVANCE
was much lower than that of comparable studies.
In the ADVANCE-ON study, 84% of the ADVANCE cohort
(8,494 people) were followed for a further 5.4 years after the
original trial finished. The difference in HbA1C between the
intensive and control groups disappeared by the first post-trial
visit, and remained similar at the end of ADVANCE-ON
(intensive 7.2%, control 7.4%). End-stage renal disease result-
ing in death or dialysis was reduced by 64% (p = 0.007),
suggesting a persisting microvascular benefit from earlier
intensive glucose control with a gliclazide MR based regimen.
Diabetes is a progressive process and β cell function declines
gradually over time. In the UKPDS, β cell function declined at a
similar rate in SU, metformin and insulin treated patients.
Interest has focused on the possibility that newer diabetes
drugs might preserve β cell function. The ADOPT study com-
pared the effects of metformin, glyburide and rosiglitazone on
glycaemic control over 5 years. Although rosiglitazone initially
appeared to delay the progression of diabetes, by 5 years the
decline in β cell functionwas similar in all 3 groups. Only short-
term data exists for the DPP4 inhibitors, but studies to date
suggest durability of control is very similar to SU’s.
There have, over many years, been concerns about the effect
of SU’s on the risk of cardiovascular complications. One
possible mechanism is that many of these drugs prevent the

opening of myocardial K+-ATP channels, thereby increasing
the effects of ischemia on the myocardium. Gliclazide does
not have this effect and, in the ADVANCE and ADVANCE-ON
trials, there was no adverse effect on cardiovascular end-
points. Also, gliclazide appears to have some unique proper-
ties not shared by other SU’s. We have found that gliclazide,
but not other SU’s or metformin, inhibited the oxidation of
LDL and reduced markers of oxidative stress in diabetic
patients. In another study, both metformin and gliclazide
but not glibenclamide inhibited the progression of the intima-
media thickness of the carotid artery, an index of the
progression of atherosclerosis.
SU’s, and particularly gliclazide (Diamicron MR®) are effective
and well tolerated agents for the treatment of type 2 diabetes
and their use is well validated by large scale end-point studies.
SU’s differ in their propensity to cause hypoglycaemia and in
their vascular effects, and this should be taken into account
when prescribing. Sulphonylureas are likely to retain a major
role in diabetes treatment algorithms for the foreseeable
future.

Lunch Seminar – Boehringer-Ingelheim

LN09-1
New horizons for managing type 2 diabetes
Hung-Yuan LI1. 1Department of Internal Medicine, National Taiwan
University Hospital, Taipei, Taiwan

Type 2DiabetesMellitus (T2DM) is a complex cardio-metabolic
disorder characterized by insulin resistance, pancreatic beta
cell dysfunction and hyperglycaemia. Due to the progressive
nature of T2DM, maintaining glycemia as close to normal as
possible can significantly reduce microvascular complica-
tions. Long-term reduction in macrovascular disease was
also observed, if the glycemic control was implemented soon
after diagnosis. Current treatment guidelines emphasize the
importance of individualizing patient care with regard to both
goals and therapies. A number of different diabetes therapies
exist, allowing for personalized therapy regimens. Engage
patients by involving them in healthcare decisions and
selecting therapies that fit with their needs and preferences,
which may enhance adherence to therapy. As the disease
progresses, changes in β-cell function and insulin resistance
can limit the ability of certain oral antidiabetic agents to
reduce blood glucose levels.
Sodium glucose cotransporter 2 (SGLT2) inhibitors are a new
class of antidiabetic agents through insulin independent
pathway that reduce hyperglycemia in patients with T2DM
by reducing renal glucose reabsorption and thus increasing
urinary glucose excretion (UGE). Most recent guidelines have
already included SGLT2 inhibitors as one of the dual or triple
therapy options, even concomitantly treatment with insulin.
Drugswithin the class of SGLT2 inhibitors have shown various
clinical, mechanistic and theoretical effects on cardiovascular
pathways and some of the cardiovascular outcome studies
have been conducted to assess whether any of the individual
SGLT2 inhibitor compounds has an impact on cardiovascular
outcomes.
Based on the placebo-controlled phase III trials in T2DM
patients taking empagliflozin (one of the SGLT2 inhibitors),
improved hemoglobin A1c (HbA1c) has been noted in mono-
therapy or add-on therapy with a low risk of hypoglycemia,
reduced body weight and blood pressure, without increases in
heart rate. Further investigations have also revealed the
efficacy and safety data of empagliflozin in patients with
certain range of impaired renal functions. In addition,
empagliflozin has also been reported to reduce other CV risk
markers such as visceral fat mass, uric acid, arterial stiffness
and glomerular hypertension. With the positive results
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observed from EMPA-REG OUTCOME, more and more studies
will be implemented to confirm the potential benefits and
safety in patients with cardiovascular and renal disease.

LN09-2
EMPA-REG OUTCOME®: Macrovascular and microvascular
outcomes
Ele FERRANNINI1,2. 1University of Pisa School of Medicine and CNR
(National Research Council) Institute of Clinical Physiology, Pisa,
Italy; 2University of Texas Health Science Center, San Antonio, Texas,
USA

People with type 2 diabetes (T2D) are at increased risk of
vascular morbidity and mortality. Cardiovascular (CV) disease
remains a major complication and is the leading cause of
death associated with diabetes. While intensive glucose
control reduces the risk of microvascular complications, its
relationship to CV outcomes remains unclear. The manage-
ment of T2D is therefore complex and necessitates treatment
considerations beyond glycaemic control.
In the context of these current challenges, Professor Ele
Ferrannini from theUniversity of Pisa, Italy, and theUniversity
of Texas Health Science Center in San Antonio, USA, will
provide an overview of EMPA-REG OUTCOME®, the first CV
outcomes trial in T2D to demonstrate improved CV outcomes
in patients at high CV risk. In EMPA-REG OUTCOME®, the
SGLT2 inhibitor empagliflozin was found to significantly
reduce CV death compared with placebo in patients with
T2D and established cardiovascular disease.1

Professor Ferrannini will begin by outlining the baseline
characteristics of the trial population, background standard
of care and trial endpoints. He will then explore the CV
outcomes, heart failure outcomes and renal findings from the
study. The trial safety findings, including those relevant to
patients with renal impairment or heart failure at baseline,
will also be reviewedduringhis presentation. Finally, Professor
Ferrannini will consider the wider clinical implications of
the EMPA-REGOUTCOME® trial results for future diabetes care.

Reference

1. Zinman B et al. Empagliflozin, cardiovascular outcomes,
andmortality in type 2 diabetes. N Engl J Med 2015;373:2117.

Lunch Seminar – Takeda

LN10-1
Collaborations & combinations: Spotlight on high CV risk and
T2D patients in Asia

Cardiovascular outcome trials (CVOT) are increasing our
understanding of how we can optimize the way we manage
type 2 diabetes (T2D) patients.
We want to have a conversation about what this means for
endocrinologists and cardiologists treating high CV risk and
hypertensive patients with T2D mellitus in Asia.
This unique symposium will look at the challenges – and
discuss the potential solutions – to help improve and optimize
the treatment of specific patient populations in Asia.
Professor Fen-Yu Tseng and Professor Bob Chilton will talk
about the importance of collaboration from the perspective of
endocrinologists and cardiologists – including strategies to
help optimize multidisciplinary collaboration.
We will spotlight the epidemiology of high CV risk and
hypertensive patients, focus on CVOTs and discuss why they
are important. We will present the individual trials in detail –
including EXAMINE, LEADER, EMPA-REG and PROactive. We
will then look atwhat these clinical datamean for patients and
clinicians.

Professor Bob Chilton and Professor Stefano Genovese will
discuss the azilsartan and alogliptin treatment families. We
will examine the clinical data and look at the specific patient
populations for whom these treatments and treatment
combinations are most appropriate.
Now is the time to have a conversation about how we improve
and optimize the management of high CV risk patients with
T2D in Asia.
Please come join us and collaborate in this symposium.

Lunch Seminar – Ascensia

LN11-1
Accuracy and user performance evaluation as key factors in
self-monitoring in diabetes patients
Guido FRECKMANN1. 1Institute for Diabetes-Technology Research
and Development Corporation, Germany

For people with diabetes, self-monitoring of blood glucose
(SMBG) is an essential part in the maintenance of glycemic
control. Particularly for patients with intensified insulin
therapy or insulin pump therapy, the availability of reliable
and accurate glucose results is crucial to adequately adjust
insulin doses.
The international standard ISO (International Organization
for Standardization) 15197 defines various requirements for
SMBG systems, concerning safety and reliability, analytical
performance (e.g. system accuracy), information supplied by
the manufacturer and performance in the hand of lay-users.
The currently applicable version of the standard is ISO
15197:2013, its predecessor was ISO 15197:2003.
Regarding system accuracy, ISO 15197:2013 describes the
following minimum criteria: Criterion A: At least 95% of a
system’s measurement results shall fall within ±15 mg/dL of
the comparison measurement results at blood glucose (BG)
concentrations <100 mg/dL and within ±15% at BG concen-
trations ≥100 mg/dL. Criterion B: At least 99% of individual
measurement results shall fall within Consensus Error
Grid zones A and B. Criterion A is also applicable for user
performance evaluation.
A number of accuracy evaluation studies performed in recent
years have reported that not all available SMBG systems
show sufficient measurement quality to comply with ISO
15197 requirements. However, there are qualitative differences
even among SMBG systems that comply with ISO 15197
requirements. Simulation studies show that higher accuracy
leads to clinical benefit. User performance evaluation studies
showed that SMBG systems showing high accuracy when used
by trained professionals do not necessarily also showed
high accuracy in the hands of lay-users. This underlines the
importance of patient education and training, not only to avoid
meter-independent factors like contamination of hands, but
also to highlightmeter-specific details. A reliable and accurate
SMBG system is an important aspect in optimizing insulin-
dependent patients’ therapies.

Lunch Seminar – AstraZeneca

LN14-1
Is there a unifying hypothesis to explain the cardio-renal
benefit of SGLT2 inhibitors? – Spotlight on the role of ketone
bodies
Sunder MUDALIAR1,2,3. 1University of California, 2Director
Diabetes Clinic, VA San Diego Healthcare System, 3Director Special
Diagnostic and Treatment Unit, VA San Diego Healthcare System,
San Diego, CA, USA
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Type 2 diabetes causes excessive morbidity and premature
cardiovascular (CV) mortality. Although tight glycemic control
improves microvascular complications, its effects on macro-
vascular complications have been mixed. In the ACCORD
study, tight glycemic control was associated with increased
CV and all-cause mortality, despite a significant reduction in
non-fatal myocardial infarction (MI). Some diabetes medica-
tions like the glitazones and saxagliptin (a DPP-4 inhibitor)
have been associated with an increase in the risk of hospital-
ization for heart failure, despite improving glucose control.
In the recent EMPA-REG OUTCOME study conducted in
patients with type 2 diabetes at high cardiovascular risk,
treatment with empagliflozin (an SGLT2 inhibitor) was asso-
ciated with impressive reductions in CV/all-cause mortality
and also hospitalization for heart failure without any effects
on classic athero-thrombotic events (MI and stroke). Equally
impressive was the effect of empagliflozin on renal outcomes.
Compared to placebo, empagliflozin treatment was asso-
ciated with a 39% relative risk reduction in the occurrence of
incident or worsening nephropathy, defined as progression to
macroalbuminuria, doubling of serum creatinine, initiation of
renal replacement therapy, or death due to renal disease. Of
note, these cardio-renal benefits occurred in the setting of
more than 80% of the patients being on statins and ACEi/ARB
agents. However, what is puzzling about the above CV and
renal benefits is the fact that the curves for heart failure
hospitalization, renal outcomes and CV mortality begin to
separate within 3 months and were maintained for more than
3 years. It is unlikely that modest improvements in glycemic,
lipid or blood pressure control contributed significantly to the
beneficial cardio-renal outcomes within three months.
Other known effects of SGLT2-inhibitors on visceral adiposity,
the vascular endothelium, natriuresis and neuro-hormonal
mechanisms are also unlikely major contributors to the
cardio-renal benefits. We postulate that that the cardio-renal
benefits of empagliflozin are due to a shift in myocardial and
renal fuel metabolism away from fat/glucose oxidation, which
are energy inefficient in the setting of the diabetic heart
and kidney and towards an energy efficient “super” fuel like
ketone-bodies which improve myocardial/renal work effi-
ciency and function. Even small beneficial changes in ener-
getics on a minute-to-minute basis translate into large
differences in efficiency and improved cardio-renal outcomes
over weeks to months and continue to be sustained. Well
planned physiologic and imaging studies need to be done to
characterize this “fuel energetics” based mechanism for the
cardio-renal benefits.

Lunch Seminar – Zespri

LN15-1
Kiwifruit – A double agent for glycaemic control and nutrient
enhancement
John MONRO1. 1The New Zealand Institute for Plant & Food
Research, New Zealand

A ripe kiwifruit is a luscious, sweet, carbohydrate-rich food –

the kind of food that would be expected to raise blood glucose
concentrations. However, kiwifruit is also nutrient dense and
capable of promoting health in numerous ways.
We therefore faced two questions:

1. What is the true glycaemic potency of whole kiwifruit –
the capacity of the whole fruit to raise blood glucose?

2. What effect does the interaction of kiwifruit with other
components of a meal have on the meal’s glycaemic
impact?

We addressed these questions in a research sequence
involving in vitro and human intervention studies, and found:

(a) The non-digested dietary fibre remnants from kiwifruit
that had been digested in vitro occupied about four times
their original volume in the intact fruit. They would
therefore surround and extensively interact with other
foods in the limited volume of the gut.

(b) Within the dispersion of pre-digested kiwifruit remnants
several processes important to the glycaemic response
were substantially retarded in vitro, including:
• Digestion
• Sugar diffusion
• Mixing of intestinal contents

(c) In a human intervention study we found the glycaemic
impact of kiwifruit to be relatively low; 100 g of kiwifruit
would have about the same effect on blood glucose as only
6 g of glucose.

(d) The low in vivo glycaemic impact could be partly
attributed to the carbohydrate in kiwifruit being fruit
sugars, but the kiwifruit also caused changes in the
blood glucose response curve that indicated improved
homeostatic blood glucose control due to factors other
than sugar, consistent with effects of kiwifruit remnants
on intestinal processes indicated by the in vitro studies
above (in c).

(e) Analysis of the effects of equal carbohydrate, partial
substitution of kiwifruit for highly glycaemic foods –

such as those based on cereal starch – showed that it is
an effective strategy for improving intake of nutrients such
as vitamin C, with the added benefit of reducing glycaemic
impact.

Lunch Seminar – Boehringer-Ingelheim

LN17-1
Translation into clinical practice: New findings in linagliptin
Per-Henrik GROOP1. 1Helsinki University Central Hospital,
Finland

Cardiovascular (CV) and kidney disease remain significant
clinical challenges, and are key considerations in the man-
agement of patients with type 2 diabetes (T2D). In addition to
reducing the risk of developing complications, treatment
selection for patients with T2D is also influenced by individual
patient factors, including the risk of hypoglycaemia, the
presence of renal impairment, and requirements for dose
adjustment within a multi-drug regimen.
Professor Per-Henrik Groop from the University of Helsinki,
Finland, will begin his presentation by providing an overview
of the use of DPP-4 inhibitors for glucose control in patients
with renal dysfunction, including recent data for linagliptin in
this patient population. He will present data on the efficacy
and safety of linagliptin in patients with T2D and co-morbid
kidney disease, and will discuss how these data may translate
into clinical practice.
Professor Groop’s presentationwill then describe the potential
effects of linagliptin beyond glucose control, discussing data
from the MARLINA-T2D™ trial in patients with T2D at early
stages of diabetic kidney disease. In addition, he will discuss
the longer-termCARMELINA® trial, designed to investigate the
potential renoprotective effects of linagliptin treatment in
patients with more advanced diabetic kidney disease, and the
CAROLINA® trial, which will evaluate CV safety in patients
with T2D at elevated CV risk, including patients with chronic
kidney disease.
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LN17-2
Reality of insulin initiation in Type 2 Diabetes Mellitus
Andrea LUK1,2. 1Department of Medicine and Therapeutics, the
Chinese University of Hong Kong (CUHK), 2Department of Medicine
and Therapeutics, Prince ofWhales Hospital, Shatin, Hong Kong SAR,
China

Prevailing evidences indicated that diabetes-related vascular
complications are highly preventable through intensive gly-
caemic control, and that achieving blood glucose targets early
in the disease trajectory translates to latent benefits for
decades beyond. Maintenance of optimal glycaemic control
requires successive up-titration of anti-diabetic drug treat-
ment, and insulin is necessary for themajority of patients due
to natural progressive decline in pancreatic β-cell function.
Whilst international guidelines strongly advocate basal
insulin upon failing 2 or 3 non-insulin anti-diabetic drugs,
initiation of insulin therapy is often delayed as a result of
clinical inertia and resistance by patients.
Psychological insulin resistance is a phenomenon that
describes barriers to starting insulin therapy and/or to
adhere to prescribed treatment, and is a common reaction in

up to 40–70% of people with diabetes. It encompasses a range
of psycho-cognitive factors including fear of injection, fear of
hypoglycaemia and/or weight gain, poor self-efficacy about
the skills required to administer insulin, anxiety over inter-
ferences with daily living, anticipated social stigmatization,
and misconception about the rationale and efficacy of insulin
therapy. Of the latter, patientsmay perceive insulin therapy as
a form of punishment for their personal failure to manage
their diabetes, whilst others may have concerns that insulin
causes harm.
Despite high prevalence, psychological insulin resistance is
often under-recognized and inadequately addressed. Culture,
age, and gender are variables that may influence the scope
of psychological insulin resistance, which is also linked to
underlying depression. Failure to initiate insulin therapy in
a timely manner and to comply with the recommended
injection doses and schedule are key factors leading to low
rates of glycaemic target attainment. Health care professionals
should be alerted to the multi-dimensional nature of this
problem and encourage acceptance of insulin therapy by
exploring underlying issues and managing patients’ concerns
in a positive manner.
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Oral Presentations

Epidemiology and Prevention of Diabetes

OL01-2
Characteristics of abnormal oral glucose tolerance test in GDM
diagnosis
Dittakarn BORIBOONHIRUNSARN1*. 1Faculty of Medicine Siriraj
Hospital, Mahidol University, Thailand

Objectives: To describe characteristics of abnormal OGTT
values in GDM diagnosis and their clinical correlation. In
addition, the effects of omitting any OGTT value on GDM
diagnosis were evaluated.
Methods: A total of 415 women diagnosed with GDM were
included. GDM screening and diagnosis results were extracted
from medical records. Detailed analysis of OGTT values at the
time of GDMdiagnosiswas performed, includingprevalence of
abnormalities of each value, number of abnormal values. In
addition, relationship between abnormal OGTT values and
maternal characteristics and clinical characteristics were also
evaluated.
Results: Mean age was 32.9 years, 46% were nulliparous, and
39% were overweight. Mean gestational age at diagnosis was
19.2 weeks and 42.4% were diagnosed during 24–28 weeks.
Insulin therapy was indicated in 12% of cases. Most common
abnormalities were found in the 2nd and 3rd values (85.3%
and 96.6% respectively). In terms of number of abnormal
OGTT values, abnormal 2 values was found in 42.9% while
abnormal 3 or 4 values were found in 34.2% and 22.9%,
respectively. Detailed analysis revealed that 16.7% of GDM
would be missed if the 4th OGTT was omitted, including 2
cases who required insulin therapy. Number of abnormal
OGTT values were significantly higher among overweight
women (p = 0.02) and those who required insulin therapy
(p < 0.001), but not related to timing of diagnosis. Mean birth
weight and rate ofmacrosomiawere also comparable between
different numbers of abnormal OGTT values.
Conclusion: Among GDM women, 57.1% had abnormal 3 or 4
OGTT values. Number of abnormal OGTT values were posi-
tively related to overweight and insulin requirement. Omitting
the 4th OGTT value would result in unacceptable 16.7%
undiagnosed GDM.

OL01-3
Increased risk for diabetes development in subjects with large
variation in total cholesterol levels in Koreans
Eun-Jung RHEE1*, Kyungdo HAN2, Seung-Hyun KO3,
Kyung Soo KO4, Ki-Up LEE5, Won-Young LEE1. 1Department of
Endocrinology and Metabolism, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine, 2Department of
Medical Statistics, College of Medicine, The Catholic University of
Korea, 3Divisin of Endocrinology and Metabolism, Department of
Internal Medicine, St. Vincent’s Hospital, College of Medicine, The
Catholic University of Korea, 4Department of Internal Medicine,
Cardiovascular and Metabolic Disease Center, Inje University

Sanggye Paik Hospital, Inje University College of Medicine,
5Department of InternalMedicine, AsanMedical Center, University of
Ulsan College of Medicine, Korea

Background: Recent studies suggest the role of hyperlipidemia
on development of diabetes. However, statins are reported to
increase the risk for diabetes development. We analyzed the
relationship between the variations of total cholesterol (TC)
levels and the risk of type 2 diabetes in data from a Korean
nationwide population-based study.
Methods: In 2,827,950 Korea examinees in general health
check-up database (DB) as a sub-dataset of Korean National
Health Insurance Service (NHIS), in whom at least two health
check-up data were available between 2002 and 2006, and did
not have diabetes at baseline, the variations of TC between the
examinations were calculated. The examinees were divided
into 10 groups according to deciles of TC variation and the
hazard ratio for diabetes development from 2007 to 2013 were
analyzed.
Results: During the follow-up period, 3.4% of the examinees
developed diabetes. The subjects with the highest decile of TC
variation (32.5%) showed the highest incidence rate for
diabetes among the decile groups of TC variation (5.24%), and
the incidence rate for diabetes showed J-shaped curve with
fourth decile group showed the lowest incidence rate for
diabetes. The highest decile group of TC variation showed
increased hazard ratio for diabetes development after adjust-
ment for confounding variables (1.16; 95% CI 1.14–1.18). These
results were similarly observed in either groupwith or without
hyperlipidemic medication.
Conclusions: The subjects with large variation of TC showed
increased risk for diabetes development, independent to the
medicationofhyperlipidemicagents.These results suggest the
possibilityof contributionofvariation inTC level, not themedi-
cation itself that affects the risk for diabetes development.

OL01-4
Central blood pressure and insulin sensitivity after an oral
glucose loading
Ang-Tse LEE1, Chia-Lin LEE1,2,4, I-Te LEE1,7, Jun-Sing WANG1,8,
Chen-Chi WANG3, Shih-An LIU3, Wen-Jane LEE4,
Shih-Yi LIN1,5,7, Chen-Huan CHEN6,7,9, Wayne H-H SHEU1,7,10*.
1Division of Endocrinology and Metabolism, Department of Internal
Medicine, TaichungVeteransGeneral Hospital, 2Department of Public
Health, College of Public Health, China Medical University,
3Department of Otolaryngology, TaichungVeterans General Hospital,
4Department of Medical Research, Taichung Veterans General
Hospital, 5Center for Geriatrics and Gerontology, Taichung Veterans
General Hospital, Taichung, 6Department of Medicine, Taipei
Veterans General Hospital, 7School of Medicine, National Yang-Ming
University, 8Institute of Clinical Medicine, School of Medicine,
National Yang-Ming University, 9Institute of Public Health, National
Yang-Ming University, 10College of Medicine, National Defense
Medical Center, Taipei, Taiwan

Background: Although peripheral blood pressure (BP) is
generally used to guide therapeutic decisions, recent
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meta-analysis reported that central arterial pressure can be a
more useful predictor of cardiovascular disease. Postprandial
metabolic and hemodynamic responses are not fully studied.
We aimed to examine the changes and associations between
central BP and insulin sensitivity during an oral glucose
tolerance test (OGTT).
Research design and methods: Subjects without diabetes
history underwent a 75-g OGTT from November 2011 to June
2015 while those taking anti-hypertensive medications were
excluded. A validated oscillometric BP monitor was used to
measure and calculate brachial systolic BP (SBP-b), brachial
diastolic BP (DBP-b), central SBP (SBP-c) and central DBP (DBP-c)
at the timings of 0, 30 and 120 min, respectively, during
the OGTT while plasma glucose and insulin concentrations
were measured at these timings. Percentage of each change
(presented as %Δ) after OGTT was calculated by subtracting
pre-OGTT measurement as (post-OGTT−pre-OGTT)/pre-
OGTT. The relationships between changes in BP and glucose
andMatsuda insulin sensitivity index (ISIM) duringOGTTwere
analyzed.
Results: Sixty-four adults (43men and 21 women,mean age of
56 ± 14 years) were enrolled and baseline (0 min) SBP-b, DBP-b,
SBP-c, DBP-c were 122 ± 11, 74 ± 8, 120 ± 11, and 69 ± 7 mmHg,
respectively. Fasting glucose was 93 ± 11 mg/dL. Percentage
change of glucose at 30 min (%ΔGlu 30′) negatively correlated
to %ΔSBP-b 120′ (r =−0.367, p = 0.003) and %ΔSBP-c 120′ (r =
−0.283, p = 0.02), respectively. In addition, the more SBP-c
increment from 0′ to 30′ (%ΔSBP-c 30′), the higher log-trans-
formed ISIM was measured (r = 0.265, p = 0.03). Results of
multivariable linear regression analysis, adjusted of age, sex,
body mass index, smoking status, heart rate and glucose
tolerance status, identified %ΔSBP-c 30′ but not %ΔSBP-b 30′
was an independent determinant of log-transformed ISIM
(p = 0.02, 95%, CI: 0.183–1.714).
Conclusion:Metabolic and hemodynamic responses including
BP, glucose and insulin sensitivity after an oral glucose loading
varied greatly. We present the subtle changes during short-
term postprandial phase that elevated SBP-c was associated
with one’s enhanced insulin sensitivity. The detailedmechan-
isms and long-term BP variability on cardiovascular outcomes
require further investigation.

OL01-5
High diagnosis lag in diagnosis of type 2 diabetes mellitus:
Need of the hour
Chandrasekhar BOYA1, Dipika BANSAL2*. 1National Institute of
Pharmaceutical Education and Research, 2National Institute of
Pharmaceutical Education and Research, SAS Nagar, Punjab, India

Background and objectives: Type 2 Diabetes Mellitus is often
characterized by an asymptomatic phase of around 4–7 years
between the onset of diabetes and its clinical diagnosis.
Diabetic retinopathy is the one to be observed as an early
sign of microvascular complications. The objective of the
present study is to investigate the time lag between the onset
of hyperglycemia and clinical diagnosis of T2DM.
Methods: The present cross-sectional study was done at an
outpatient setting of an endocrinology clinic. According to
inclusion criteria, Consecutive patients subjects of either sex
with T2DM either newly diagnosed at the time of first
encounter with study investigator or previously diagnosed
with any duration of T2DM were eligible to be recruited in the
present study. A weighted linear regression analysis was
performed to estimate the prevalence of retinopathy at each
time point. The period at which the prevalence of retinopathy
was zero is back extrapolated from the graph to get onset of
diagnosis.
Results and interpretations: A total of 1407 patients with
T2DM are included in present analysis. 52% (n = 725) were
females and mean (SD) age was 54.3 (10.1) years. The
prevalence of diabetic retinopathy was found to be 13.7%

(n = 194) at the time of clinical diagnoses. Prevalence of
retinopathy increased linearly with duration of T2DM.
Estimated the actual onset of time of diabetes was found to
be 11.4 (95% CI, 9.5–15) years before the patients were clinically
diagnosed with T2DM.
Conclusions: High diagnostic lag was observed in present
study. It indicates that there is a need for continues education,
counseling of high risk population on diabetesmellitus and its
complications to increase awareness of diabetes and reduction
of diagnostic lag.

OL01-7
The influence of oral contraceptives on the prevalence of
diabetes in postmenopausal women: 2007–2012 KNHANES
Sung-Woo KIM1, Gwon-Soo JUNG2*, Jae-Han JEON2,
Jung Eun JANG2, Yeon-Kyung CHOI2, Kwi-Hyun BAE2,
Jung-Guk KIM2, Keun-Gyu PARK2, In-Kyu LEE2. 1Department of
Internal Medicine, CHA GUMI Medical Center, Gumi 2Department of
Internal Medicine, Kyungpook National University School of
Medicine, Daegu, Korea

Background and aims: There is little information on whether
past use of oral contraceptives (OCs) at childbearing age
influences the incidence of diabetes and insulin resistance
(IR) after menopause. This study aimed to evaluate the
association of past use of OCs with the development of
diabetes and IR in post-menopausal women.
Materials and methods: This cross-sectional study was based
on data from the Korea National Health and Nutrition
Examination Survey from 2007 to 2012. Of the 50,405 partici-
pants, 6554 postmenopausal women were selected and
included in the analysis. The long-term effects of OCs use on
the prevalence of diabetes in post-menopausal women were
examined using multivariate logistic analysis. In addition,
fasting glucose and insulin levels were measured in 3338 non-
diabetic post-menopausal women, and the association
between IR and OCs was examined by analysis of covariance.
Results: The prevalence of diabetes was significantly higher in
post-menopausal participants who had taken OCs for more
than 6 months than in those who had never taken OCs. The
association remained significant after adjusting for multiple
confounding factors (odd ratio, 1.379; 95% CI, 1.115–1.707;
P = 0.003). The duration of OCs use was also positively
associated with the prevalence of diabetes. Furthermore,
takingOCs formore than 6months led to a significant increase
in fasting insulin levels and HOMA-IR in non-diabetic
participants.
Conclusion: Past use of OCs for more than 6 months led to a
significant increase in the prevalence of diabetes in post-
menopausal women, and increased IR in non-diabetes parti-
cipants. These results suggested that prolonged use of OCs at a
reproductive age is an important risk factor for developing
diabetes in post-menopausal women.

Pathogenesis of Obesity, Diabetes, and
Diabetic Complications

OL02-1
Possible role of hepassocin in chronic social defeat-induced
metabolic disturbance
Hung-Tsung WU1*, Horng-Yih OU2, Sheng-Feng TSAI3,
Yu-Min KUO4, Po-See CHEN5, Chih-Jen CHANG6. 1Research
Center of Clinical Medicine, National Cheng Kung University
Hospital, 2Department of Internal Medicine, National Cheng Kung
University Hospital, College of Medicine, National Cheng Kung
University, 3Institute of Basic Medical Sciences, College of Medicine,
National Cheng Kung University, 4Department of Cell Biology and
Anatomy, College of Medicine, National Cheng Kung University,
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5Department of Psychiatry, National Cheng Kung University
Hospital, College of Medicine, National Cheng Kung University,
6Department of Family Medicine, National Cheng Kung University
Hospital, College of Medicine, National Cheng Kung University,
Tainan, Taiwan

Background: Several stress-induced psychiatric illnesses,
including social defeat are associated with an increased risk
of developing metabolic disturbances. The stress of social
defeat activates the sympathetic nervous system, and recruits
the hypothalamic-pituitary-adrenal axis (HPA) to change the
neurotransmitter release in several brain regions, and might
result in long-lasting physiological changes, including
metabolic disturbances such as obesity and metabolic syn-
drome. Although the relationship between metabolic distur-
bances and stress were well established, the mechanisms
linking social defeat and metabolic disorders remain obscure.
Hepassocin is an interneukin-6-regulated hepatokine, and
exerts an activity to induce insulin resistance through an ERK-
dependent pathway. In addition, the expressions of hepasso-
cin were increased in social defeat animal model. Thus, the
aim of this study is to investigate the role of hepassocin in
stress-induced insulin resistance.
Material and methods: The chronic social defeat model was
established with C57BL/6J and CD-1 mice. C57BL/6J mice that
are repeatedly subjected to bouts of social defeat by a
larger and aggressive CD-1 mouse for 10-day results in the
development of a depressive-like syndrome. Insulin sensitiv-
ity and glucose utility in animals were assessed by insulin
and glucose tolerance tests, as well as HOMA-IR. The
concentrations of interleukin-6, cortisol, and hepassocin
weremeasured by commercialized ELISA kits. The expressions
of hepassocin and interleukin-6 receptor were determined by
western blots.
Results: In the present study, we found that chronic social
defeat not only induced glucose intolerance, but also aggra-
vated high fat diet induced insulin resistance in C57BL/6Jmice.
In addition, chronic social defeat inmice increased the plasma
concentrations of hepassocin, cortisol, and interleukin-6.
Treatment of cortisol increased the translocation of interleu-
kin-6 receptor to cell membrane, and interleukin-6 increased
the expression of hepassocin in hepatocytes. Furthermore, co-
treatment of cortisol, and interleukin-6 synergically facilitated
the expression of hepassocin, and thus contributed to the
development of insulin resistance.
Conclusion: Chronic social defeat increased the concentra-
tions of both cortisol and interlekin-6 in circulation to
synergically increase the expression of hepassocin. The
elevated hepassocin levels in circulation further contribute
to systemic insulin resistance.

OL02-2
The role of casein kinase 2 in ER stress associated pancreatic β
cell failure
Yuki MATSUURA1, Tomoko TAKAI2, Tomokazu MATSUDA2,
Emi TERASHI2, Ayumi KANNO2, Syun-ichiro ASAHARA2,
Yoshiaki KIDO1,2. 1Kobe University Graduate School of Health
Sciences, 22Division of Diabetes and Endocrinology, Department of
Internal Medicine, Kobe University Graduate School of Medicine,
Japan

Objective: During the development of type 2 diabetes, endo-
plasmic reticulum (ER) stress not only leads to insulin
resistance but also causes pancreatic β cell failure. We have
revealed that ER stress affected the pancreatic β cell mass.
Recently, casein kinase 2 (CK2) inhibitors have attracted
attention as anticancer drugs. CK2 inhibitors suppress prolif-
eration and induce apoptosis in cancer cells, but do not affect
non-cancer cells. The difference of ER function between cancer
cells and normal cells has been attributed to one of these
mechanisms. Furthermore, inhibition of CK2 is reported to
have protective function in diabetic nephropathy, and

promote beige adipocyte biogenesis. This implies that CK2
inhibitors might be a promising approach to prevent or treat
diabetes and impaired glucose tolerance. However, the effect
of CK2 on pancreatic β cells remains to be elucidated.
Therefore, we analyzed the role of CK2 in ER stress-associated
pancreatic β cell failure.
Methods: The function of CK2 in MIN6 cells and isolated islets
of mice were evaluated by molecular biological approach. CK2
inhibitor, emodin, was administered to pancreatic β cell-
specific C/EBPβ transgenic (TG) mice, which is our original
diabetic model mice that exhibit reduction of pancreatic β cell
mass associated with ER dysfunction and present with mild
hyperglycemia without insulin resistance (JCI, 2010).
Results: Under normal conditions, CK2α was mainly localized
in the nucleus andCK2βwasmainly localized in the cytoplasm
in MIN6 cells. However, under conditions of ER stress, CK2β
translocated to the nucleus and colocalized with C/EBPβ.
Furthermore, in C/EBPβ-overexpressing MIN6 cells and the
isolated islets of TG mice, both CK2α and CK2β were also
colocalized with C/EBPβ in the nucleus. Moreover, pull-down
assay with GST-C/EBPβ and recombinant CK2 revealed that C/
EBPβ directly combined with CK2 in vitro. Unfolded protein
response, indicated by expression of C/EBPβ, CHOP, and
phospho-c-Jun, was suppressed by deletion of CK2β in MIN6
cells. The CK2 inhibitor, emodin, had no effect on blood
glucose levels and body weight in TG mice ad libitum.
However, intraperitoneal glucose tolerance test revealed that
emodin treatment remedied glucose intolerance in TG mice.
Conclusion: We confirmed that CK2 interacts with C/EBPβ
under ER stress, and suggest that CK2 inhibitors might reduce
insulin resistance and play a protective role in pancreatic
β cells.

OL02-3
A surge of appetite regulating hormone, ghrelin, and its
relevance to motivation for the initiation of voluntary exercise
in mice
Yuji TAJIRI1*, Kento HARA1, Yusuke SAKAI2,
Hiroharu MIFUNE2, Ryouichi MITSUZONO3,
Masayasu KOJIMA4, Kentaro YAMADA1. 1Division of
Endocrinology and Metabolism, Kurume University School of
Medicine, 2Institute of Animal Experimentation, Kurume University
School of Medicine, 3Department of Exercise Physiology, Institute of
Health and Sports Science, Kurume University, 4Molecular Genetics,
Life Science Institute, Kurume University, Japan

We previously reported that voluntary exercise contributed to
an amelioration of abnormal feeding behavior with a con-
comitant restoration of ghrelin production in obese rats,
suggesting a putative relationship between exercise and
ghrelin. Because ghrelin is related to higher motivation and
hyperactivity as an exploring behavior for food, we investi-
gated the relevance of ghrelin as an initiator of voluntary
exercise as well as feeding behavior.
The animalswerehousedundera 12 h light dark cycle (light on
7:00–19:00). Four-week-old male wild type (WT) mice were
either fed control chow diet (WT-CD) or high fat diet (60 kcal%
fat: WT-HFD) for 12 weeks. Ghrelin knockout mice at the same
agewere fed CD for the same period (GKO-CD). At 16weeks old,
they weremoved individually into acrylic metabolic chambers
equipped with running wheel for the measurement of food
intake (FI) and wheel running count (COUNT) as voluntary
exercise performance on a minute by minute basis. After all
measurements, they were sacrificed under isoflurane anes-
thesia and blood samples were collected at 8 time points
during the day for the measurement of plasma active ghrelin
concentrations by RIA.
WT-HFD revealed an obvious weight gain and abnormal
feeding behavior as an increase of FI during light phase
compared to WT-CD. Plasma ghrelin levels in WT-CD showed
a bimodal diurnal rhythm with its peaks at 7:00 and 19:00. In
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WT-HFD, however, those peaks shifted to 13:00 and 1:00,
respectively. In WT-CD, a marked increase of COUNT was
observed both at the beginning and at the end of dark phase
concomitant with an increase of FI in these periods. These
increaseswereweakened inWT-HFDandmarkedly reduced in
GKO-CD. To verify a role of ghrelin as an initiator of voluntary
exercise, we further tested effects of ghrelin agonist (GHRP6)
injection (ip) on COUNT in GKO-CD at 16 weeks old. A single
injection of GHRP6 (1 mg/kg) at 18:30 for 2weeks brought about
a significant enhancement of COUNT during dark phase
in spite of no effect of continuous administration of this
agent by osmotic pumps at the same dose.
Itwas thus clearly demonstrated that ghrelin surges at 7:00 and
19:00observed inWT-CDplayacrucial role in the initiationand
motivation of voluntary exercise in these periods. Because
diurnal ghrelin rhythm were disturbed in WT-HFD concomi-
tantwith the decrease of COUNT, therapeutic properties of this
peptide are to be further elucidated in future investigations.

OL02-4
Attenuation of high fatty acid-induced hepatic lipotoxicity and
insulin resistance by induction of miR-302
Hsin-Hua LI1, Chih-Li LIN1, Chiung-Huei PENG2,
Chien-Ning HUANG1,3,4*. 1Institute of Medicine, Chung-Shan
Medical University, 2Division of Basic Medical Science, Hungkuang
University, 3Department of Internal Medicine, Chung-Shan Medical
University Hospital, 4School of Medicine, Chung-Shan Medical
University, Taiwan

Non-alcoholic fatty liver disease (NAFLD) is a very common
disorder and characterized by the accumulation of excess fat
in the liver. Hepatic insulin resistance is a typical feature of
NAFLD, which represents the precursor stage of type 2 dia-
betes. Increased lipid accumulation leads to interfere with
hepatic metabolism, which in turn stimulates oxidative
stress and lipotoxicity and subsequently induces hepatic
damages including inflammation, senescence and apoptosis.
As a result, inhibition of hepatic fatty acid formation and
accumulation represents a valid therapeutic strategy for the
treatment of NAFLD. Recently, many studies have demon-
strated that several microRNAs (miRNAs) contribute to the
pathogenesis of NAFLD. Particularly, miR302 is predicted as a
repressor in fatty acid synthesis by targeting at elongation of
very long chain fatty acids-6 (Elovl6), a key enzyme produces
long chain fatty acids in the liver. Elovl6 regulates the
composition of fatty acid in cells and affects some inflamma-
tory factor activity, which influences the occurrence and
development of NAFLD and hepatic insulin resistance. In
addition, we have previously demonstrated that upregulation
of miR302 is able to alleviate neuronal insulin resistance by
slowing aging process, suggesting miR302 may exert potential
benefits in preventing NAFLD. As both hepatic insulin
resistance and cellular senescence are two major factors in
the pathogenesis of NAFLD, we speculate that miR302 may
display protective roles in NAFLD. However, the detailed
molecular mechanisms underlying miR302 in NAFLD patho-
genesis are still largely unclear. In the present study, we
demonstrated that palmitic acid and oleic acid mixture can
induce the formation of fatty acid, total lipid and triglyceride
(TG), which close resemble to NAFLD. However, overexpres-
sion of miR-302 may attenuate fatty acid-induced lipid
accumulation. Moreover, overexpressed miR-302 not only
attenuates lipotoxicity, but also prevents insulin resistance,
oxidative stress, senescence andmitochondria dysfunction by
targeting to Elovl6 in HepG2 cell. In conclusion, our results
provided somedetails ofmiR302 atmolecular basis involved in
the pathogenesis of NAFLD. Accordingly, restoration of hepatic
insulin signaling by upregulation of miR302 may display
potential implications to develop novel preventive, diagnostic,
or therapeutic strategies in NAFLD.

OL02-5
One-year post-transplant hyperglycemia aggravated kidney
function in diabetic patients
Takako YONEMOTO1*, Hiroshi HATAKEYAMA1,
Kouhei SAITOH1, Chika KYO1, Rieko UMAYAHARA1,
Tatsuo OGAWA1, Tatsuhide INOUE1. 1Shizuoka General Hospital,
Japan

Background: The efficacy of kidney transplantation in diabetic
patients is well known; however, immunosuppressive treat-
ment with steroids after surgery contributes to insulin
resistance, bulimia, obesity, and hyperglycemia. Furthermore,
functional kidney recovery contributes to an increase in the
required amount of insulin, and more antidiabetic medica-
tions are needed after transplantation in some cases.
Objective: This retrospective study included 12 chronic renal
failure patients who underwent kidney transplantation
between 2008 and 2014 in Shizuoka General Hospital.
Changes in HbA1c, GA, urine albumin, and eGFR levels were
assessed at 6 months, 1, and 2 years after transplantation.
Results: One patient was diagnosed with acute rejection,
requiring dialysis soon after transplantation. Therefore, we
assessed the 11 remaining patients: 8 men and 3 women, one
with type 1 and 11 with type 2 diabetes, and average age of
48.5 ± 11.7 years.
Before surgery, 4 patients used injectable insulin (average,
20.5 U/day), 2 patients took oral antidiabetic medication (DPP4
inhibitors), and 5 did not take diabetic medication.
One year later, all patients were being treated with diabetic
drugs: 8 with injectable insulin (mean, 32.3 U/day) and 3 with
oral antidiabetic medication.
Although, the treatment of diabetes was more intensive than
before surgery, blood glucose controls worsened after surgery
(HbA1c: pre, 6.6 ± 1.1%; 1 year later, 8.0 ± 1.8%; GA: 19.1 ± 3.9%,
25.7 ± 9.7%).
The eGFR levels were improved by transplantation (5.3 ± 2.1
mL/min/1.73 m2, 43.6 ± 7.3 mL/min/1.73 m2). Urine albumin
was detected 1 year later (average, 91.0 ± 119.0 mg/g•Cr),
including 5 patients (45%) above 30 mg/g•Cr.
There was a correlation between urine albumin at 1 year and
glycemic control markers (GA at pre-transplantation: r = 0.80,
p = 0.03; HbA1c at 1 year: r = 0.86, p = 0.006).
Therewas no correlation between eGFR at 1 year and glycemic
control markers.
Mental disease (e.g., developmental disorders, hysteria, and
depression) is a risk factor of aggravation of renal function.
Discussion and conclusion: Post-transplant hyperglycemia
affected kidney function at 1 year in diabetic patients in this
study.
As previously reported, the pathological recurrence of diabetic
kidney disease can appear as early as 2 years after kidney
transplantation.
Patients with psychiatric problems occasionally are noncom-
pliant for glycemic control, pre- and post-transplantation,
which contributes to rapid progression of kidney failure.
We need to carefully consider diabetes self-management
ability and education before kidney transplantation.

OL02-6
Abrogation of Toll-like receptor 4 (TLR4) mitigates obesity-
induced insulin resistance and glucose intolerance through
reducing mitochondrial ROS in visceral fat
Hung-Yu LIN1, Pei-Wen WANG1*, Shao-Wen WENG1,
Hsiao-Mei KUO1, Chia-Shiang CHANG1, Ching-Yi LIN1,
Cheng-Feng TSAO1. 1Department of Internal Medicine, Kaohsiung
Chang Gung Memorial Hospital and Chang Gung University College
of Medicine, Kaohsiung, Taiwan

Obesity-induced excessive visceral fat (VF) accumulation is
associated with insulin resistance and systemic oxidative
stress and chronic inflammation. Toll–like receptor 4 (TLR4)
plays an important role in innate immunity and chronic
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inflammation. Here we investigate the role of TLR4 knockout
(TLR4KO) on insulin resistance, glucose intolerance, mito-
chondrial reactive oxygen species (ROS), oxidative stress,
mitochondrial biogenesis in VF using a high fat high sugar
(HFHS) diet-induced obesity mouse model. C57BL6 (B6) and
TLR4KO mice were fed with either control diet (CD) or HFHS
for six months, totally four experimental groups: B6 + CD,
B6 +HFHS, TLR4KO+ CD and TLR4KO +HFHS. Compared to
B6 + CD, B6 +HFHS demonstrated significant increase in body-
weight (BW), VF accumulation, VF oxidative damage, VF
mitochondrial ROS level, VF inflammation markers and
development of insulin resistance as well as glucose intoler-
ance. TLR4KO +CD did not show differences in all physio-
logical and biomarker measurements from B6 + CD. In
contrast, TLR4KO+ CD showed markedly increased BW and
subcutaneous fat (SF), but no difference in VF compared to
B6 + CD. On the other hand, TLR4KO+HFHS mice presented
significant improvement in VF oxidative damage and VF
mitochondrial ROS, insulin resistance and glucose intolerance,
as compared to B6 +HFHS. The TLR4KO +HFHS mice also
presented increased BWas compared to B6 +HFHS. Notably, SF
contributes higher proportion than VF in the increase of BWof
TLR4KO+HFHS mice. In addition, TLRKO hindered HFHS-
induced increasing mtDNA content in VF over time. Also,
TLR4KO mice exhibited decreased HFHS-induced inflamma-
tory markers in VF. Taken together, despite showing higher
BW, abrogation of TLR4 genemitigates obesity-induced insulin
resistance and glucose intolerance via reducingmitochondrial
ROS level, which is associatedwith induction ofmitochondrial
biogenesis and inflammation in VF. Thus, our study provides a
critical insight in linking innate immunity to prevention of
insulin resistance. That paves the way to developing novel
therapeutic strategy for diabetes mellitus.

OL02-7
Interaction of TET-1 and OGT enzymes regulates epigenome
modification andhigh-glucose induced renal proximal tubular
cell injury
Tusty-Jiuan HSIEH1,2, Yen-Chu CHEN1, Pei-Hsuan HUNG1,
Shyi-Jang SHIN2,3*. 1Graduate Institute of Medicine, College of
Medicine, Kaohsiung Medical University, 2Lipid Science and Aging
Research Center, Kaohsiung Medical University, 3Division of
Endocrinology and Metabolism, Department of Internal Medicine,
Kaohsiung Medical University Hospital, Kaohsiung Medical
University, Taiwan

Diabetic kidney disease is a leading cause of chronic kidney
disease (CKD) and end-stage renal disease (ESRD) in Taiwan
and worldwide. Currently, available therapies have not been
fully effective in the treatment of CKD and ESRD, suggesting
that further understanding of the molecular mechanisms
underlying the pathogenesis of diabetic nephropathy (DN) is
necessary. Epigenetic mechanismsmay underlie the renal cell
injury and the progression of diabetic kidney disease. Aberrant
DNA methylation has been observed in the renal proximal
tubules of diabetic mice. However, the mechanism is not fully
understood. Ten-eleven translocation (TET) enzymes can
oxidize the 5-methylcytosine (5-mC) of DNA to generate 5-
hydroxymethylcytosine (5-hmC) and dynamically regulate
global or locus specific 5-mC and 5-hmC levels by facilitating
active DNA demethylation. TETs are also found to interact
with O-GlcNAc transferase (OGT) for regulating histone
modification. Thus far, the function of TETs in kidney has
not been investigated. We hypothesize that high-glucose may
influence DNA demethylation and histone modification via
TETs in renal proximal tubular cells. In this study, we
demonstrated that 5-mC was decreased and 5-hmC was
increased in a time-dependent manner, indicating an active
DNA demethylation occurred in the human renal proximal
tubular HK-2 cells under 25 mM D-glucose stimulation. By
real-time PCR, we observed TET-1 mRNA was significantly

upregulated after high glucose stimulation. These results are
consistent with the immunohistochemistry data that showed
TET-1 proteinwas upregulated in the renal proximal tubules of
db/db mice. We also found methylation level of histone 3
lysine 4 (H3K4me) was increased in high-glucose stimulated
HK-2 cells and in renal proximal tubules of db/db mice. After
treated the HK-2 cells with TET-1 or/and OGT siRNA, we found
increase in high-glucose induced H3K4me and 5-hmC were
reversed. In addition, TET-1 and OGT could be co-immuno-
precipitated with either TET-1 or OGT antibody in HK-2 cells
treated with HG. The result suggests these two proteins may
have interaction in response to glucose stimulation. TET-1 and
OGT siRNA downregulated cleaved-caspase-3 protein level
that suggests an interaction of TET-1 and OGT may involve in
regulating tubular cell apoptosis induced by high glucose. Our
study reveals TET-1 may be a novel pathological molecule in
modifying epigenome in diabetic kidney disease.

OL02-8
Astaxanthin prevents and reverses insulin resistance and
steatohepatitis: A comparison with vitamin E
LiangXU1, YinhuaNI1, MayumiNAGASHIMADA1, Fen ZHUGE1,
Naoto NAGATA1, Shuichi KANEKO1, Tsuguhito OTA1. 1Brain/
Liver Interface Medicine Research Center, Kanazawa University,
Kanazawa, Japan

Objective: Nonalcoholic steatohepatitis (NASH) and insulin
resistance frequently coexist in subjects with obesity and type
2 diabetes. Hepatic insulin resistance and NASH could be
caused by excessive hepatic lipid accumulation and peroxida-
tion. In our previous study, we developed a cholesterol- and
saturated fatty acid-induced model of lipotoxic NASH and
revealed that hepatic oxidative stress and insulin resistance
promoted hepatic inflammation and fibrosis. To date, vitamin
E has become a standard treatment for NASH. However,
additional more effective therapies are needed. Astaxanthin
is a carotenoid compound that is known to be approximately
500 times more potent in inhibiting lipid peroxidation than
vitamin E in vitro. In this study, we compared the preventative
and therapeutic effects of lipophilic antioxidants, astaxanthin
and vitamin E, in a lipotoxic model of NASH.
Methods: C57BL/6 mice were fed a high-cholesterol high-fat
(CL)dietorCLdieteithercontaining0.02%astaxanthin (CL +AX)
or 0.02% vitamin E (CL +VE). Liver histology, insulin sensitivity,
and intrahepatic immune cell numbers were examined.
Results: After 12 weeks on the CL diet, astaxanthin treatment
alleviated excessive hepatic lipid accumulation by reducing
hepatic TG, TC, and NEFA by 25%, 24%, and 31%, compared
that of 12%, 10%, and 23% by vitamin E. Although both of
astaxanthin and vitamin E suppressed lipid peroxidation
assessed by TBARS equivalently, by 37% and 33%, astaxanthin
reduced the accumulation of Kupffer cells and inhibited the
activation of hepatic stellate cells and fibrogenesis (hydro-
xyprolin content 10.4 ± 0.7 vs 7.1 ± 0.5 nmol/mg protein,
P < 0.05), in the liver of NASH to extents greater than did
vitamin E. Flow cytometry analysis revealed that CL + AX
and CL +VE mice exhibited a 56% and 33% reduced CD11c +
CD206−(M1) macrophages, respectively, whereas the number
ofCD11c−CD206 + (M2)macrophageswas increasedby 3.7- and
1.5-fold, respectively. These effects resulted in an M2-domin-
ant shift of macrophages/Kupffer cells in the livers of both
CL +AXandCL + VEmice,witha reductionofhepaticCD4 + and
CD8+Tcell recruitment,whichcontributed to improved insulin
resistance and steatohepatitis. Importantly, astaxanthin
reversed insulin resistance as well as hepatic inflammation
and fibrosis, in pre-existing NASH more potently than did
vitamin E.
Conclusions: Overall, astaxanthin was more effective at
preventing and treating NASH compared with vitamin E in
mice, suggesting that astaxanthin might be a novel and
promising treatment for NASH.
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Diabetes Complications: Epidemiology
and Biomarkers

OL03-1
Examination of sleep disorders of 1023 type2 diabetic
outpatients
Akiko TESHIMA1*, Junpei SHIKUMA1, Mamoru SAKURAI1,
Ketchu YANAGI1, Rokurou ITOU1, Tomono TAKAHASHI1,
Hiroyuki SAKAI1, Kazuo HARA1, Takashi MIWA1,
Masato ODAWARA1. 1Tokyo Medical University Hospital, Japan

Objective: Diabetic neuropathy can cause sleep disorders.
Sleep disorders, meanwhile, increase insulin resistance, and
affect leptin and ghrelin which enhance appetite. This study
examined the relationship between diabetes mellitus (DM)
and sleep disorders in type-2 DM (T2DM) patients, using a
cross-sectional design.
Methods: The participants in the study were 1033 Japanese
outpatients with T2DM (age, 62.9 ± 13.1 years; M/F, 710/323
persons; DM duration, 16.3 ± 16.7 years; Hemoglobin A1c
[HbA1c], 7.4 ± 1.3%) who visited our hospital in February 2014.
We investigated sleep disorders, quality of life (QOL), and
depression (assessed by the Pittsburgh Sleep Quality Index
[PSQI], the Center for Epidemiologic Studies Depression Scale
[CES-D], and the SF-8 Health Survey [SF-8]). We then compared
the results with the data of 572 age- and sex-matched people
from the general population without a diabetes history.
Results: The mean PSQI score (cutoff ≥5.5) was 5.6 ± 3.3
(mean ± SD) in the participants, and 454 patients (44%) had
PSQI scores of ≥5.5. Patients with a lower PSQI score tended to
be obese. However, PSQI scores were not significantly corre-
lated with glycemic control, diabetes duration, and insulin
intake, respectively. In terms of CES-D (0–11 normal, 12–20
moderate, 21–36 severe), 929 patients (90%)were categorizedas
normal, 73 (7.1%) moderate, and 29 (2.9%) severe. PSQI scores
and CES-D scores showed a positive correlation, whereas PSQI
scores and SF-8 scores showed a negative correlation.
In comparison with the non-diabetic population (n = 572), the
diabetic group (n = 572) had significantly higher PSQI scores
(5.7 ± 3.2 vs 5.2 ± 2.8) with significantly shorter sleep duration
and lower sleep efficiency. Similarly, on SF-8, the diabetic
group scored significantly lower in the Physical Functioning
(PF), Role Physical (RP), Body Pain (BP), General Health (GH), and
physical summary components. We observed no significant
difference in CES-D scores between the two groups.
Discussion: This study showed that many patients with T2DM
suffer sleep disorders. Sleep quality is associated with
depression and deteriorated QOL. While it is quite difficult to
assume whether the diabetic patient has a sleep disorder
through their patient characteristics, BMI – both the present
and past maximum – had a correlation, pointing to the
importance of noting patients’ body weight history. Sleep
disorders should be widely recognized as a diabetic complica-
tion: intervention in the disorders can alleviate depression,
and improve QOL and probably blood glucose control as well.

OL03-2
Global and Chinese prevalence of diabetic foot
Pengzi ZHANG1*, Dalong ZHU1, Yan BI1. 1Nanjing Drum Tower
Hospital affiliated to Nanjing University Medical School, China

Background: Diabetic foot is a severe public health issue
worldwide and in China, and updating its epidemiologic
characteristic is beneficial for future policy, prevention strat-
egy and care management. However, there is a lack of
studies to investigate the epidemiologic characteristics of
diabetic foot. Here we performed a systematic review and
meta-analysis to generate global and Chinese diabetic foot
prevalence.

Methods: In the systematic review andmeta-analysis of global
diabetic foot prevalence, we searched Pubmed, EMBASE, ISI
Web of science and Cochrane and identified 67 studies. In the
study of Chinese diabetic foot prevalence, we searched
Pubmed, EMBASE, ISI Web of science, and Chinese databases:
Chinese Biochemical Literature on Disc, Wanfang data
resource and China National Knowledge Infrastructure data-
base and included 39 studies. Random effects model meta-
analysis was used to obtain the pooled prevalence of diabetic
foot. Subgroup analysis and meta regression were also
conducted to evaluate the sources of heterogeneity.
Results: Global diabetic foot prevalence was 6.9% (95%CI: 5.9–
7.8%). North America had the highest prevalence (13.0%, 95%
CI: 8.2–15.9%), and Oceania’s prevalence was the lowest (3.0%,
95%CI: 0.9–5.0%). The prevalence in Asia, Europe and Africa
was 6.2% (95%CI: 5.2–7.2%), 5.7% (95%CI: 4.5–6.8%) and 8.8%
(95%CI: 6.2–11.4%), respectively. Diabetic foot was more
prevalent in males (4.5%, 95%CI: 3.7–5.2%) than in females
(3.5%, 95%CI: 2.8–4.2%), and more prevalent in type 2 diabetes
(9.4%, 95%CI: 6.4–12.4%) than type 1 diabetes (5.6%, 95%CI: 3.6–
7.6%). Patients with diabetic foot were older, with longer
diabetic duration, higher HbA1c, larger percentage of smokers,
hypertension and diabetic retinopathy as well as lower body
mass index when compared with patients without diabetic
foot. Chinese diabetic foot prevalence was 5.7% (95%CI: 4.9–
6.5%), which was higher in eastern region (6.9%, 95%CI: 5.6–
8.2%) than in western region (4.2%, 95%CI: 3.0–5.4%), and
higher inmales (6.6%, 95%CI: 2.1–11.2%) than in females (4.8%,
95%CI: 1.9–7.8%).
Conclusion: We for the first time demonstrated that overall
diabetic foot prevalencewas 6.9%worldwide and 5.7% inChina
as well as its epidemiologic characteristics. Prevention of
diabetic foot may include glycemic control and quit smoking.
Our findings provide evidence for future policy making in
diabetic foot, and thus alleviate the economic burden.

OL03-3
Bilateral atrophy of extensor digitorum brevis muscle may be
useful for diagnosis of diabetic polyneuropathy in Japanese
diabetic men
Hideyuki SASAKI1*, Seigo KURISU1,2, Kenichi OGAWA1,
Shohei KISHIMOTO1, Mika YAMANEKI1, Hiroto TANAKA1,
Hiroto FURUTA2, Masahiro NISHI2, Kishio NANJO3,
Takashi AKAMIZU2. 1Department of Medicine, Kihoku Hospital,
Wakayama Medical University, 2First Department of Medicine,
Wakayama Medical University, 3Wakayama Rosai Hospital, Japan

Aims: We aimed to evaluate validity and reliability of
observation of extensor digitorum brevis muscle (EDB). EDB
atrophy for diagnosis of diabetic symmetric polyneuropathy
(DPN). Firstly, we examined the relations between EDB atrophy
and neurological findings in regional population-based
Japanese subjects (Study I). Secondly, we investigated relations
between EDBatrophyandquantitative neurological findings in
the hospital-based diabetic patients (Study II).
Methods: Study I. 548 non diabetic persons who received
medical screening program were subjected. Subjective symp-
toms (numbness in toes and sole, pain and/or paresthesia in
feet), quantitative vibratory perception at the tips of toe (QVP;
using vibrometer Rion AU-02B), bilateral Achilles tendon
reflexes (ATR) and EDB atrophy were evaluated. We judged
EDB atrophy as positive when both EDB could not be identified
by inspection and palpation. We also interviewed about Seiza
habit (Japanese sit-down style with the buttocks on top of the
ankles).
Study II. In 193 diabetic patients, neurological examination as
same as Study I were examined. Additional 8 objective nerve
function tests were evaluated. Relationships among these
findings were analyzed.
Results: Study I. Prevalence (%) of EDB atrophy and Seiza habit
in women (36, 73) were significantly higher than those in men
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(20, 44), respectively. Prevalence of EDB atrophy in subjects
with Seiza habit was significantly higher than that in subjects
without Seiza habit (35 vs 20, p = 0.001). Therefore, female and
male were separately analyzed. In both gender, EDB atrophy
was significantly associated with ATR reduction and QVP
impairment.
Study II. EDB atrophy was observed in 49% of women and in
27% of men. In both gender, EDB atrophy was significantly
more prevalent in diabetic compared to non-diabetic subjects.
Inmale diabetic patients, all items of 8 quantitative nerve tests
were significantly associatedwith EDBatrophy. In female, only
4 items were associated with EDB atrophy. We evaluated the
predictive power of EDB atrophy for diagnosing the probable
DPN of Toronto consensus in diabetic men. The sensitivity,
specificity and positive predictive value of EB atrophy to
determine probable DPN were 48%, 92% and 83%, respectively.
Conclusion: EDB atrophy was also seen in non-diabetic
subjects, but EDB atrophy was significantly associated with
peripheral neuropathy. EDB atrophy was more frequent in
female than male. The gender difference seemed to depend
the Seiza habit. In diabetic men, EDB atrophy clearly reflected
the DPN and EDB atrophy indicated the presence of DPN in
approximately 90% of probability.

OL03-4
Risks of progression to end-stage renal disease among type 2
diabetic patients with albuminuric and non-albuminuric
chronic kidney disease
Baoqi FAN1*, Andrea On Yan LUK1–3, Eric Siu Him LAU1,
Alice Pik Shan KONG1–3, Wing Yee SO1–3,
Ronald Ching Wan MA1–3, Risa OZAKI1,2,
Francis Chun Chung CHOW1,2, Juliana Chung Ngor CHAN1–3.
1Department ofMedicine and Therapeutics, The Chinese University of
Hong Kong, 2Hong Kong Institute of Diabetes and Obesity, 3Li Ka
Shing Institute of Health Sciences, Hong Kong

Diabetic kidney disease is heterogeneous in its clinical
manifestation. Many patients have declined glomerular filtra-
tion rate (GFR) without preceding albuminuria and they differ
in disease progression to those with albuminuric chronic
kidney disease (CKD). We examined clinical characteristics
and incidence of end-stage renal disease (ESRD) in a prospect-
ive cohort of Chinese patients with type 2 diabetes and CKD
stratified by albuminuria status.
Between 1 July 1994 and 31 December 2004, 1,995 of 10,129
patients who were enrolled into the Hong Kong Diabetes
Registry had CKD at baseline as defined by estimated GFR
<60 mL/min/1.73 m2. Albuminuria was confirmed based on
urine albumin-creatinine ratio >2.5 mg/mmol in men and
>3.5 mg/mmol in women. Patients were followed for new-
onset of ESRD as defined by estimated GFR <15 mL/min/
1.73 m2 or dialysis.
Among 1,995 patients with CKD (mean ± standard deviation
[SD] age: 68.3 ± 10.1 years, median[interquartile range] disease
duration: 9[4, 15] years), 26.4% (n = 526) did not have albumin-
uria. Compared to patients with albuminuria (mean ± SD
estimated GFR: 41.7 ± 13.7 mL/min/1.73m2), those without
albuminuria (mean ± SD estimated GFR: 50.3 ± 9.1 mL/min/
1.73 m2) were older, had shorter disease duration, and had
lower blood glucose, blood pressure and cholesterol. The two
groups were similar in gender ratio, smoking status and
anthropometric indices. At baseline, patients without albu-
minuria were less likely to be complicated with diabetic
retinopathy and sensory neuropathy, but did not differ in
frequencies of coronary heart disease, stroke and congestive
heart failure relative to the albuminuric group, who had
greater prevalent use of renin-angiotensin system (RAS)
inhibitors and anti-hypertensive drugs.
Over a median follow-up period of 9.1 (interquartile range: 5.6,
12.6) years, 19.1% of non-albuminuric and 57.2% of albumi-
nuric patients without ESRD at baseline, developed ESRD.

Multivariate Cox regressionwas performed to estimate hazard
ratios (HRs) of non-albuminuric and albuminuric CKD strati-
fied by baseline use of RAS-inhibitors for incident renal events.
After adjustment for age, gender, disease duration, bodymass
index, blood pressures, HbA1c and GFR, patients with albu-
minuriahad increasedhazardsofprogressing toESRDwithHRs
3.23 (95% confidence interval [CI]: 2.42–4.30, p < 0.001) in those
using RAS-inhibitors and 2.70 (95% CI: 2.03–3.59, p < 0.001) in
thosenotusingRAS-inhibitors, relative to referencegroupofno
albuminuria and non-use of RAS-inhibitors at baseline.
In conclusion, patients with non-albuminuric CKD were less
likely to have other microvascular complications and had
lower risk of advancing to ESRD than patients with albumin-
uria, although rates of renal deterioration remained very high
in both groups.

OL03-5
High prevalence of cardio-renal complications among Chinese
subjects with Type 2 diabetes – The Hong Kong Diabetes
Biobank
Risa OZAKI1, Guozhi JIANG1, Fangying XIE1, Candice LAU1,
Pearl TSNAG1, Vince CHAN1, Cadmon LIM1, Andrea LUK1,2,
Chiu Chi TSANG3, Jenny LEUNG4, June LI5, Vincent YEUNG6,
Man Wo TSANG7, Grace KAM7, Ip Tim LAU8,
Chun Chung CHOW1, Ka Fai LEE9, Kam Piu LAU10,
Shing Chung SIU11, Juliana CHAN1,2, Wing Yee SO1,2,
Ronald MA1,2*. 1Department of Medicine and Therapeutics, The
Chinese University of Hong Kong, 2Hong Kong Institute of Diabetes
and Obesity, The Chinese University of Hong Kong, 3Diabetes and
Endocrine Centre, Alice Ho Miu Ling Nethersole Hospital,
4Department of Integrated Medical Service, Ruttonjee Hospital,
5Department of Medicine, Yan Chai Hospital, 6Centre for Diabetes
Education and Management, Our Lady of Maryknoll Hospital,
7Department of Medicine and Geriatrics, United Christian Hospital
8Department of Medicine, Tseung Kwan O Hospital, 9Department of
Medicine and Geriatrics, Kwong Wah Hospital, 10Department of
Medicine, Northern District Hospital, 11Diabetes Centre, Tung Wah
Hospital, Hong Kong

Aims: Type 2 diabetes is associated with increased risk of
diabetic complications, in particular cardiovascular and renal
complications, which account for a significant proportion of
the healthcare burden associated with diabetes. There is
limited data on the epidemiology of diabetic complications
in a contemporary cohort. Our aim is to establish a territory-
wide registry and biobank of subjects with type 2 diabetes
(T2D), in order to study the epidemiology of diabetic complica-
tions and to utilize samples for biomarkers discovery and
replication.
Methods: We recruited subjects at the time of regular
comprehensive diabetes complication screening at participat-
ing diabetes centres in major public hospitals in Hong Kong.
All subjects were consented for collection of clinical informa-
tion, baseline characteristics, biospecimens for archiving,
genetic and biomarker research and follow-up for develop-
ment of different diabetes-related outcomes. All specimens
were collected and processed through a standardized protocol.
Coronary heart disease is defined as history of myocardial
infarction or coronary revascularization procedures. Chronic
kidney disease is defined by eGFR <60 mL/min/1.73 m2 by the
Chinese modified MDRD equation.
Results: Recruitment commenced in March 2014. To date,
more than 7,700 subjects with type 2 diabetes have been
recruited, with more than 23,100 primary samples processed
and archived. Mean age of recruited subjects was 60.5 ± 10.8
years (male 58.6%), mean duration of diabetes 10 years. Mean
baseline HbA1c was 7.6 ± 1.4%. Retinopathy was present in
27.7% at recruitment and 34.1% were on insulin treatment. A
significant proportion have established chronic kidney disease
(defined as eGFR <60 mL/min/1.73 m2, 796 out of 6293, 12.6%)
and coronary heart disease (934 out of 6270, 14.9%). Subjects
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with established CHD at baseline were significantly older, had
more male subjects, longer duration of diabetes, lower eGFR,
but had comparable HbA1c and % with retinopathy compared
to subjects without CHD. Subjects with CKD at baseline were
older, had longer duration of diabetes, had higher BMI, higher
HbA1c, lower eGFR, higher urine alb/creat ratio, and higher
percentage with retinopathy (all p < 0.001). Co-existing CHD
and CKD was present in 3.1% of subjects.
Conclusions:We have established a contemporary cohort and
biobank of Chinese patients with type 2 diabetes for epidemi-
ology research and biomarker discovery. This revealed an
alarmingly high prevalence of cardio-renal complications
among Chinese patients with type 2 diabetes. The identifica-
tion of risk factors and biomarkers associated with cardio-
renal complications may facilitate the early identification of
high-risk subjects.
Acknowledgment: Funded by a Theme-based Research
Scheme from the Research Grants Council of the Hong Kong
Administrative Region, China (Project no: T12-402/13-N)

OL03-6
The relation betweenurinaryalbumin excretion rate (AER) and
peripheral artery disease in Taiwanese diabetic patients
Ming-Chieh TSAI1, Chun-Chuan LEE1*, Sung-Chen LIU1.
1Department of Endocrinology, Department of Internal Medicine,
Mackay Memorial Hospital, Taipei Branch, Taiwan

Objective: We wanted to find out the relation between the
urinary albumin excretion rate (AER) and peripheral artery
disease in Diabetes Mellitus patients.
Methods: A total of 1233 diabetic patients whose age more
than 18 years old from outpatient clinic in single center
hospital were included. Peripheral artery disease was diag-
nosed as ankel branchial index (ABI) <0.9. Urinary albumin
excretion rate were divided into 3 groups, normal (AER < 30 μg/
mg), microalbuminuria (AER: 30–299 μg/mg) and macroalbu-
minuria (AER > 300 μg/mg). We had analysed the relation
between urinary albumin excretion rate and peripheral
artery disease in Taiwan diabetic patient by student T test
and logistic regression.
Result: There were 95 diabetic patients (male: 47, female: 46)
with peripheral artery disease and 1138 diabetic patients
(male: 525, female: 613) without peripheral artery disease.
Patients with peripheral artery disease had higher urinary
albumin excretion ratio (AER 560.68 μg/mg) than patient
without peripheral artery disease (AER 199.99 μg/mg)
(P = 0.014). The proportion of normal, microalbuminuria and
macroalbuminuria in diabetic patients with peripheral artery
disease was 43.5%, 28.2%, 28.2%, respectively, 65.7%, 23.2%,
11% in the diabetic patients without peripheral artery disease
(p < 0.001). The simple logistic regression analysis revealed Ln
AER significant associated with the mean of bilateral ABI with
a p value of 0.012 (β =−0.074).
Conclusion: The correlation between urinary albumin excre-
tion rate (AER) and peripheral artery disease was significant.
Urinary albumin excretion rate could be a predict factor of
peripheral artery disease in diabetic patients.

OL03-7
Characteristics of Korean T2DM patients with diabetic
retinopathy and macular edema: A Study based on a
standardized clinical data
Sejeong PARK1, Sang Youl RHEE1, Ki Young KIM2, Yu Jin KIM1,
Suk CHON1, Seung-Young YU2, Young Seol KIM3,
Jeong-taekWOO1*. 1Department of Endocrinology and Metabolism,
Kyung Hee University School of Medicine, 2Department of
Ophthalmology, Kyung Hee University School of Medicine, Seoul,
3Department of Internal Medicine, Chung Hospital, Seongnam, Korea

Objective: This study was carried out as a national project to
secure standardized biomedical resources of Korean subjects

with type 2 diabetes mellitus (T2DM). It was conducted as a
part of the Korea Biobank Project, which was launched by the
Korea National Institute of Health. It was designed as a
fundamental study to identify the clinical characteristics of
diabetic retinopathy and macular edema in Korean T2DM
patients.
Methods: From September 2014 to July 2015, in a single
university hospital in Korea, clinical data and samples were
collected prospectively from T2DM subjects whose duration of
DM was over 20 years. Data and samples were collected
according to the common data element and the standard of
procedure which was developed by the Korean Diabetes
Association research council for the standardization of
clinical data. The presence of diabetic retinopathy and
macular edema was evaluated with multi-field funduscopy
and optical coherence tomography performed by ophthalmo-
logic specialists.
Results: Among 198 patients enrolled in the first year of the
study, 183 patients completed the evaluation on diabetic
retinopathy and macular edema. Mean age of the participants
was 66.8 years, median duration of DM was 22.6 years, and
49.7%weremale.When the characteristics of the patientswere
analyzed according to the presence of diabetic retinopathyand
macular edema, various clinical characteristics showed sig-
nificant difference between two groups. Age, fasting glucose
level, duration of T2DM, family history of chronic disease, use
of sulfonylureas or insulin were identified as independent risk
factors for DM retinopathy. Sex, age, height, weight, duration
of DM and the use of insulin were confirmed as independent
risk factors for macular edema.
Conclusion: In this study, we identified various clinical
features that are associated with the development of DM
retinopathy and macular edema. Additional longitudinal
observation and multi-omics based experiments are being
conducted to understand the pathophysiology of DM related
complications in Korean patients with T2DM.

OL03-8
A novel scoring system for detecting diabetic kidney disease
predicts renal function decline in patients with type 2 diabetes
Chih-Hung LIN1,2, Tzu-Ling TSENG3, Wei-Ya LIN3,
Hsiang-Chi WANG3, Lee-Ming CHUANG1,2*. 1Graduate Institute
of Clinical Medicine, College of Medicine, National Taiwan University,
2Department of Internal Medicine, National Taiwan University
Hospital, Taipei, 3Bio Preventive Medicine Corp., Hsinchu, Taiwan

Background:Diabetickidneydisease (DKD) isoneof the leading
causes of chronic kidney disease (CKD) and end-stage renal
disease (ESRD)worldwide. Despite being the diagnostic criteria
for DKD, the predictive value of urinary albumin-to-creatinine
ratio (UACR) on the progression toward advanced CKD is
limited, due to the heterogeneous disease nature. DN_Score is
ascoringsystemgeneratedfromtheprofilesofDNlite,aurinary
biomarker panel composed of alpha2-HS-glycoprotein precur-
sor (AHSG), alpha-1-antitrypsin (A1AT) and acid-1-glycopro-
tein (AGP). Cross-sectional study has shown significant
correlations between DN_Score and traditional indicators of
DKD. In this prospective cohort study, we evaluated the
potential of DN_Score for predicting decline of renal function
in patients with type 2 diabetes (T2DM).
Material and methods: 308 patients with T2DM were enrolled
in this study. Each participant was followed-up at 6-month
interval over a period of 2.5 years. Estimated glomerular
filtration rate (eGFR), UACR and DN_Score were recorded at
baseline and each visit.
Results: A total of 282 participants completed the 2.5-year
follow-up.With a baseline cutoff level of 11.4, the overallmean
difference in changeof eGFR (%) in participantswith thehigher
and the lower DN_Score was −3.68 and 1.32, respectively
(between-group difference P < 0.01). In participants with base-
line eGFR < 60 mL/min/1.73 m2, DN_Score also predicted a
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rapid decline in renal function (10% decline of eGFR, area
Under ROC Curve 0.86).
Conclusions: Higher baseline DN_Score is associated with a
significantly decline of renal function in patients with T2DM
over a period of 2.5 years. Further investigations with a larger
study population and longer follow-up period will be neces-
sary for better validations of the predictive role of DN_Score on
the progression of DKD.

Genetics and Epidemiology

OL04-3
The association of GIPR variants with fat accumulation in
Chinese Han populations
Bo XU1, Rong ZHANG1, Feng JIANG1, Cheng HU1, Weiping JIA1*.
1Shanghai Jiao Tong University Affiliated Sixth People’s Hospital,
China

Objectives: Obesity, particularly central obesity which is
considered as the culprit of obesity-associated complications
such as type 2 diabetes, metabolic syndrome and cardiovas-
cular disease, imposes seriousmedical and economic burdens.
Compared with body mass index (BMI), waist circumference
andwaist to hip ratio, visceral fat area (VFA) and subcutaneous
fat area (SFA) is more precise as a measurement of obesity.
Genetic variants of glucose-dependent insulinotropic poly-
peptide receptor (GIPR) relevant to BMI and glucose metabol-
ism have been uncovered using genome-wide association
studies (GWAS). We aimed to test the association of GIPR with
fat distribution in Chinese Han populations.
Methods: A total of 2884 community-based individuals with
Chinese Han ancestry were genotyped for four tag single-
nucleotide polymorphisms (SNPs) of GIPR. Linear analysis was
applied to test the associations of these variants with VFA and
SFA quantified by Magnetic Resonance Imaging (MRI) as well
as glucose related traits.
Results:We replicated the effects of several loci of GIPR onBMI,
waist circumference aswell as glucose related traits in Chinese
Han populations (P range from 9.46 × 10−5 to 0.028). In the
search for fat distribution variants, we found rs11671664 in
GIPR was associated with VFA and SFA in total subjects
(p = 0.018 and 0.020, respectively). In a subgroup analysis
stratified by gender, rs11671664 showed the association with
VFA in males (p = 0.030), whereas displayed the borderline
association with SFA in females (p = 0.049). However, after
adjusting for BMI, the association disappeared. Analysis of
linkage disequilibrium (LD) revealed no association between
the GIPR haplotype block (rs2334255 and rs2287019) and fat
distribution, whilewe observed that the GT and GC haplotypes
of rs2334255 and rs2287019 were associated with higher
glucose and insulin level as well as higher insulin sensitivity
assessed with Gutt index (P range from 1.90 × 10−5 to 0.045).
Conclusion: Our results suggest that the association between
rs11671664 and visceral fat distribution might be mediated by
BMI in Chinese Han populations.

OL04-4
Impaired pancreatic beta cell compensatory function is the
main cause of type 2 diabetes in individuals with high genetic
risk
Jing YAN1, Danfeng PENG1, Feng JIANG1, Cheng HU1,2,
Weiping JIA1*. 1Shanghai Diabetes Institute, Shanghai Key
Laboratory of Diabetes Mellitus, Shanghai Key Clinical Center for
Diabetes, Shanghai Jiao Tong University Affiliated Sixth People’s
Hospital, 2Institute for Metabolic Diseases, Shanghai Jiao Tong
University Affiliated Sixth People’s Hospital South Campus, China

Aims/hypothesis: We aimed to evaluate the combined effects
of type 2 diabetes risk variants on predicting deterioration of

blood glucose and progression of beta cell function and insulin
sensitivity in a 9-year prospective cohort from the Chinese
population.
Methods: We constructed a weighted genetic risk score (GRS)
model based on 40 variants associated with type 2 diabetes
validated in an established cross-sectional Chinese population
(n = 6,822). The weighted scores were categorised into tertiles
to assess the predictive capacity for incidence of type 2
diabetes and impaired glucose regulation (IGR), as well as for
changes in Stumvoll first- and second-phase insulin secretion
indices and Gutt’s insulin sensitivity index (ISI) in a commu-
nity-based 9-year prospective cohort (n = 2,495), including
2192 individuals with normal glucose tolerance and 303 with
IGR at baseline, through logistic andmultiple linear regression
tests.
Results: Weighted GRS predicted the incidence of type 2
diabetes and IGR in logistic regression (OR 1.236, 95% CI 1.100,
1.389, p = 0.0004) after adjusting for age, sex, BMI, smoking and
alcoholstatusatbaseline.Moreover,weobservedthatweighted
GRS was able to predict deterioration in beta cell function (β =
–0.0480, p = 9.66 × 10−5 and β =−0.0303, p = 3.32×10−5 for first-
and second-phase insulin secretion, respectively), but not
insulin sensitivity (p = 0.3815), during the 9-year follow-up
period.
Conclusions/interpretation:TheweightedGRS predicted blood
glucose deterioration arising from change in beta cell function
in the Chinese population. Individuals in the intermediate- or
high-weighted GRS group exhibited progressive deterioration
of beta cell function.

OL04-5
Computational analysis of type 2 diabetes associated SNPs
and genes identified by GWASs
MengrongCHENG1*, Xinhong LIU1,Mei YANG1, LanchunHAN1,
Aimin XU2, Qingyang HUANG1. 1College of Life Sciences, Central
China Normal University, 2The University of Hong Kong, China

Type 2 diabetes (T2D) is characterized by chronic hypergly-
cemia due to insulin resistance of peripheral tissues and
insufficient compensatory insulin secretion by pancreatic beta
cells. Until 2007, genetic study of T2D was mainly achieved by
genome-wide familial linkage analyses and candidate gene
association studies with limited success. Progress in identify-
ing common variants associated with T2D has since been
accelerated primarily by Genome-wide association studies
(GWASs). By the end of 2014, 43 GWASs and 13 meta-analyses
reported 116 genes and 161 SNPs (Lead SNP) that were
associated with T2D at the stringent threshold of 5 × 10−8 for
genome-wide significance. Functional characterization and
mechanistic elucidation of these SNPs and genes action are the
next major challenge. We conducted multiple computational
analyses to explore function and mechanisms of T2D GWAS-
associated SNPs and genes, including SNP conservation
analysis and functional annotation (influence of SNPs on
protein phosphorylation and miRNA binding, eQTLs), gene
ontology analysis, pathway enrichment analysis and protein-
protein interaction analysis.
Functional annotations usingGWAS3D andRegulomeDB show
that most of the SNPs were located in the non-coding region
withmultiple regulatory functions. Thirty-eight lead SNPs had
the long-range regulatory signals. Comparative genomic
analyses showed that 9 SNPs are highly conserved. A total of
1174 proxy SNPs (r2≥ 0.80) were identified by SNAP based on
genotype data from the International HapMap Project(v3) and
the 1000 Genomes Pilot 1 Project with the CEU population
panel. Some T2D GWAS associated SNPs were located at
protein binding sites (identified through CHIP-seq), including
CTCF, EP300, HNF4A, TCF7L2, FOXA1 and FOXA2, which are
required for normal pancreatic development and maintaining
β-cell function. Two T2D GWAS lead SNPs and 29 proxy SNPs
were identified as miRNA related SNPs (miR-SNPs) that might
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influence the binding of miRNAs, and 4 T2D lead SNPs and 8
proxy SNPs were identified as PhosSNPs that might affect
protein phosphorylation. The effect of these T2D-associated
GWAS SNPs on miRNAs and transcription factor binding are
currently being experimentally tested in our lab.
GO analysis showed that most of the T2D related genes were
enriched in the biological regulation process and binding
function. Pathway enrichment analysis confirmed 2 well-
known maturity onset diabetes of the young and T2D path-
ways. PPI network analysis identified highly interconnected
“hub” genes TCF7L2, MTNR1B, SLC30A8, CDKAL1, IGF2BP2,
CDC123 and KCNJ11 and FTO, HHEX and HNF1B THADA,
JAZF1, CAMK1D and WFS1 and TSPAN8 that created 2 tight
subnetwork

OL04-6
Association between GWAS-identified variants with CKD in
Chinese with Type 2 Diabetes: The Hong Kong Diabetes
Registry
F.Y. XIE1*, G.Z. JIANG1, C.H. TAM1, A.O. LUK1, H.M. LEE1,
C.K. LIM1, A.P. KONG1, H.Y. LAN1,2, C.C. SZETO1, W.Y. SO1,3,
J.C. CHAN1–3, R.C. MA1–4. 1Department of Medicine and
Therapeutics, The Chinese University of Hong Kong, 2Li Ka Shing
Institute of Health Sciences, The Chinese University of Hong Kong,
3Hong Kong Institute of Diabetes andObesity, The Chinese University
of Hong Kong, 4Integrated Bioinformatics Laboratory for Cancer
Biology and Metabolic Diseases, The Chinese University of Hong
Kong, Hong Kong

Background and objectives:Chronic kidney disease (CKD) is an
important complication in patients with diabetes and signifi-
cant heritability has been noted. Recent genome-wide associ-
ation studies (GWAS) have identified a number of single
nucleotide polymorphisms (SNPs) associated with CKD and
renal function traits. However, the majority of these variants
were identified from studies involving Caucasians and African
Americans, with few studies conducted in Asians or involving
patients with diabetes. We conducted a replication study to
examine whether these SNPs are associated with the risk of
developing CKD in Chinese patientswith type 2 diabetes (T2D).
Subjects and methods: We performed a nested case-control
study within the Hong Kong Diabetes Registry. Genome-wide
genotyping was conducted for each subject using the Illumina
Omni 2.5+ exome array and genotype data was imputed using
minimac 3 with the 1000 Genomes Project phase 3 v5 as
reference panel. After standard quality control, a total of 5730
Chinese type 2 diabetic patients were included, including
2881 patients were with pre-existing or incident CKD, and
2849 free of CKD. Through literature review, a total of 77
GWAS-identified SNPs were retrieved from previous publica-
tions as being significantly associated with CKD or renal
function traits. We conducted in silico look-up to investigate
associations between these known SNPs and CKD in T2D
utilizing logistic regression and an additive model.
Results: The mean age of all subjects was 57.5 ± 12.9 years,
45.7% male, median duration of diabetes was 6 [interquartile
range: 2–11] years, and 29% had diabetic retinopathy at base-
line. After adjustment for age, gender and principal compo-
nents, among the 77 known SNPs, the directly-genotyped
variant rs881858 near VEGFA (OR = 0.886, 95% CI 0.805–0.974,
P = 0.012)was significantlyassociatedwithCKD inChineseT2D
patient. An imputed SNP rs266734 also showed significant
associationwith CKD (OR = 0.695, 95%CI 0.522–0.925, p = 0.012).
The observed effect was consistent with the direction from
previous reported findings. Excluding 8 SNPSwith poor quality
of imputation, theremaining67SNPsdidnotexhibit significant
associations with CKD in Chinese with T2D.
Conclusions: Among 77 known GWAS-identified SNPs for
kidney diseases, we identified significant association between
rs881858 and CKD in Chinese patients with T2D. The
discrepancies may be related to different ethnicity as well as

the group of subjects being studied (general population vs.
subjects with T2D). Our results highlight the need to perform
studies in the relevant ethnic group in order to uncover the
genetic susceptibility of diabetic kidney disease.

OL04-7
Genome-wide association study in Chinese identifies new
susceptibility loci associated with chronic kidney disease in
type 2 diabetes
Guozhi JIANG1, Claudia HT TAM1, Andrea O LUK1,
Heung Man LEE1, Cadmon KP LIM1, Xiaodan FAN3, Si LOK4,
Ting Fung CHAN5, Kevin Yuk-Lap YIP6, Nelson TANG4,
Stephen KW TSUI7, Weichuan YU8, Brian TOMLINSON1,
Yu HUANG7, Huiyao LAN1,9, Cheuk-Chun SZETO1,
Wing Yee SO1,2, Juliana C.N. CHAN1,2,9, Ronald C.W. MA1,2,9*.
1Department ofMedicine and Therapeutics, The Chinese University of
Hong Kong, 2Hong Kong Institute of Diabetes and Obesity, The
Chinese University of Hong Kong, 3Department of Statistics, The
Chinese University of Hong Kong, 4Department of Chemical
Pathology, The Chinese University of Hong Kong, 5School of Life
Sciences, The Chinese University of Hong Kong, 6Department of
Computer Science and Engineering, The Chinese University of Hong
Kong, 7School of Biomedical Sciences, The Chinese University of Hong
Kong, 8Department of Electronic and Computer Engineering, HKUST,
9Li Ka Shing Institute of Health Sciences, The Chinese University of
Hong Kong, China

Background and aims: Diabetic kidney disease is a major
complication of diabetes and the leading cause of end-stage
renal disease in most parts of the world. Although a few
common susceptibility variants have been identified by
several genome-wide association studies (GWAS) recently,
much of the inherited predisposition to diabetic kidney
disease remains unexplained. To unravel the genetic basis of
this important complication, we performed a nested case-
control study for chronic kidney disease (CKD) in type 2
diabetes (T2D) from the Hong Kong Diabetes Registry (HKDR).
Materials and methods: More than 8,000 patients with T2D
and prospective follow-up were included in the HKDR. eGFR
was calculated according to the Chinese Modification of
Diet in Renal Disease (MDRD) equation. CKD was defined (i)
Diabeteswith renalmanifestations (ICD-9 code: 250.4), chronic
kidney disease (ICD-9 code: 585), or unspecified renal failure
(ICD-9 code: 586) or (ii) dialysis (ICD-9 procedure code: 39.95)
or peritoneal dialysis (ICD-9 procedure code: 54.98) or (iii)
eGFR < 60 mL/min per 1.73 m2 during follow-up period.
Samples were genotyped using the Illumina Omni 2.5+
exome array and genotype data was imputed using minimac
3with the 1000 Genomes Project phase 3 v5 as reference panel.
After standard quality control, ∼8 million common SNPs were
included in the final analysis. Association analysis was
adjusted for age, gender, and principal components.
Results: After sample QC, we included 2881 case subjects with
T2D and CKD, and 2849 control subjects with T2D duration of
>10 years but free of CKD in the genome-wide association
analysis (mean age of all subjects 57.5 ± 12.9 years, 45.7%male,
median duration of diabetes 6 [interquartile range: 2–11] years,
and 29% with retinopathy at baseline). We identified 22 SNPs
with suggestive association with CKD in T2D (p < 10−5), with
one of the strongest signal from a SNP on chromosome 9, OR
0.73 (95%CI 0.65–0.83, p = 9.98 × 10−7), with other top suggestive
association signals from loci on chromosomes 1, 2, 4, 7, 11, 14,
16, 17, 18, 19.
Conclusions: Our study has identified a number of novel
regions associated with CKD in T2D. Additional genotyping
and integrative analysis together with methylation data are
currently in progress.
Funding acknowledgment: Supported by a Theme-based
Research Scheme from the Research Grants Council of the
Hong Kong Administrative Region, China (Project no: T12-402/
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13-N), and the Focused Innovations Scheme of the Chinese
University of Hong Kong.

OL04-8
Identification of a mutation associated with early-onset
diabetes in the intron of INS gene with whole-exome
sequencing
Hiroto FURUTA1, Shohei MATSUNO1, Asako DOI1,
Shinsuke URAKI1, Hiroshi IWAKURA1, Hiroyuki ARIYASU1,
Hiromichi KAWASHIMA1, Masahiro NISHI1, Kishio NANJO2,
Takashi AKAMIZU1. 1Wakayama Medical University, 2Wakayama
Rosai Hospital, Japan

Whole-exome sequencing is a new technology for mutation
detection in genetic disorders. We explored the gene respon-
sible for a family with early-onset diabetes using this method.
In the family, the proband was diagnosed with hyperglycemia
at the age of 3 years and has been treated with insulin
immediately after diagnosed. Her two daughters were also
diagnosed with hyperglycemia at the age of 12 months and 18
months, respectively. They have been also treatedwith insulin
immediately after diagnosed. All exons and flanking regions of
human genome shown in the consensus coding sequence
project database were captured with specific probes (Agilent
SureSelect XT Human All Exon V4 kit) and the products were
sequenced with next generation sequencer (HiSeq2000). The
generated reads were annotated with reference sequences in
UCSC Genome Brower hg19 and two databases of variants
(dbSNP 135 and 1000 Genomes). We checked the result for
twenty-six known early-onset diabetes (MODY and/or neo-
natal diabetes) genes and a heterozygous intronic mutation
c.188-31G >A in the INS gene, which is not registered in two
databases, was identified in the genomic DNA of the proband.
Themutationwas also identified in her two daughters, but not
in her son without diabetes. The substitution is located 31 bp
proximal from exon 3 in the intron 2 of the INS gene. It is
predicted to create an ectopic splice site leading to insert 29
nucleotides of intron 2 as exonic sequence in the transcript.
The abnormal insulin would induce pancreatic beta cell
apoptosis by the endoplasmic reticulum stress. This mutation
has been previously described in three reports for analyzing
the gene of neonatal diabetes. Our result suggests that the
intronic mutation c. 188-31G >A is a hot spot of causal
mutation for diabetes in the INS gene.

Treatment of Diabetes

OL05-1
Medicine-related factors that could impact on the safety and
outcomes of glucose lowering medicines (GLM) in aged care
home
Trisha DUNNING1, Sally SAVAGE1, Nicole DUGGAN1. 1Deakin
University and Barwon Health, Australia

Background: The McKellar Guidelines consist of 18 guidelines
and five risk assessment tools including Glucose Lowering
Medicine-related Adverse Risk Assessment and Hypogly-
caemia Risk Assessment.
Aim:To identifymedicine-related factors that could impact on
the safety and outcomes of glucose lowering medicines (GLM)
in five Victoria regional and rural aged care homes.
Method: The study was part of a larger study to develop,
implement and evaluate the McKellar Guidelines. Data were
collected from an audit of medical records of residents with
diabetes (n = 74), researchers informally observing staff prac-
tice during visits to the care homes and interviews with
registered nurses and other care staff.
Findings: Several issues that affect medicine safety were
identified. Blood glucose testing was not related to GLM

onset or peak action and was not regarded as important
unless the person was on insulin. GLM administration times
did not always correspond with meal times. Staff did not
realise neuroglycopaenic symptoms predominate in older
people with low blood glucose or that hypoglycaemic
unawareness is common in older people. Thus, hypogly-
caemia is often missed or mistaken for confusion or delirium.
Some GPs appeared to regard hyperglycaemia as a benign
condition. “Reportable blood glucose range” ranged from 2.5 to
25 mmol/L. No evidence was cited to support the reportable
ranges and they were not related to Guideline recommenda-
tions. Top up doses/sliding insulin scaleswere used tomanage
hyperglycaemia despite the fact they are contraindicated and
do not treat the underlying cause. Staff focused on adminis-
tering medicines rather than the overall process of managing
medicines and monitoring their effects.
Conclusion: Managing medicines in aged care homes is
complicated, especially when older people with diabetes are
prescribed High Risk Medicines. Several issues were identified
that put older people at risk of medicine-related adverse
events and errors.

OL05-2
Changes in body composition during SGLT2 inhibitor
treatment and their relevance to the improvement of insulin
sensitivity
Hitomi NAKAYAMA1, Yoshie OHTSUKA1,
Mamiko KAWAHARA1, Yui NAKAMURA1, Shinpei IWATA1,
Satoko YOSHINOBU1, Rika SOGA1, Tamami OSHIGE1,
Seiko KAWANO1, Satomi KAKINO1, Munehisa TSURUTA1,
Yuji TAJIRI1, Kentaro YAMADA1. 1Division of Endocrinology and
Metabolism, Department of Medicine, Kurume University School of
Medicine, Japan

Background and aims: Selective sodium glucose co-trans-
porter type 2 (SGLT2) inhibitors decrease renal glucose
reabsorption, which results in reductions in plasma glucose
and body weight. Although body weight decreases soon after
the initiation of SGLT2 inhibitor therapy, it is not clearwhether
the early weight loss is caused by body fat reduction or fluid
loss secondary to osmotic diuresis. Furthermore, skeletal
muscle could be reduced by the consumption of muscle
amino acids by gluconeogenesis. In this study we assessed
changes in clinical parameters and body composition together
with changes in insulin sensitivity during a week of tofogli-
flozin treatment and analyzed factors contributing to the
improvement of insulin resistance.
Materials and methods: The subjects included 13 male and 12
female patientswith type 2 diabetes. Themean agewas 47 ± 14
years with a mean BMI of 29.6 ± 6.8 kg/m2. Tofogliflozin was
administered at a dose of 20 mg/day without changing the
doses of other drugs. Insulin sensitivity was quantified by
determining the steady state plasma glucose (SSPG) concen-
tration. Body compositions were measured via multi-fre-
quency bioelectrical impedance analysis using InBody720.
iPro2 continuous glucosemonitoring (CGM) devices were used
to monitor subcutaneous glucose levels
Results: Fasting plasma glucose and 24-h average glucose
determined by CGM decreased from 175 ± 43 mg/dL to 117 ±
25 mg/dL and from 185 ± 44 mg/dL to 137 ± 29 mg/dL, respect-
ively. No hypoglycemia was detected during the study period,
and mean amplitude of glycemic excursion (MAGE) was
reduced from 97.0 ± 33.9 mg/dL to 72.7 ± 27.4 mg/dL (p = 0.01).
The subjects lost 1.7 ± 0.8 kg of bodyweight, and body fatmass
was reduced by 1.38 ± 1.03 kg. No significant change was
observed in muscle mass, skeletal muscle mass, or total
body water, although lower limbmusclemass was slightly but
significantly decreased. SSPG was reduced from 288 ± 81 mg/
dL to 237 ± 77 mg/dL (p = 0.0003), indicating an improvement in
insulin resistance. Changes in body fat mass and serum
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cholinesterasewere significantly correlatedwith the reduction
of SSPG.
Conclusion: Short-term tofogliflozin treatment significantly
improved 24-h glucose profiles. The decline in body weight
primarily resulted from the decrease in body fat. However, the
risk of dehydration was not excluded because the subjects of
this study were urged to drink adequate water during the
treatment. Insulin sensitivity significantly improved likely due
to the decrease in body fatmass. In addition, the improvement
of hepatic steatosis may be involved in the amelioration of
insulin resistance.

OL05-3
Efficacy and safety of once-weekly semaglutide vs exenatide
ER after 56Weeks in subjectswith type 2 diabetes (SUSTAIN 3)
Andrew AHMANN1, Matthew CAPEHORN2,
Guillaume CHARPENTIER3, Francesco DOTTA4,
Elena HENKEL5, Ildiko LINGVAY6, Anders GAARSDAL HOLST7,
Miriam ANNETT8, Vanita ARODA9. 1Harold Schnitzer Diabetes
Health Center, OR, United States of America; 2Rotherham Institute for
Obesity, Rotherham, United Kingdom; 3Centre Hospitalier Sud
Francilien, Corbeil-Essonnes, France; 4University of Siena, Siena,
Italy; 5Center for Clinical Studies, Technical University, Dresden,
Germany; 6UT Southwestern Medical Center, Dallas, TX, United
States of America; 7Novo Nordisk A/S, Søborg, Denmark, 8Novo
Nordisk Inc., NJ, 9MedStarHealth Research Institute, Hyattsville,MD,
United States of America

Semaglutide is a glucagon-like peptide-1 (GLP-1) analog in
development for the treatment of type 2 diabetes (T2D). This
study evaluated the efficacy, safety and tolerability of once-
weeklysubcutaneous semaglutide versus exenatide extended-
release (ER) in subjects with T2D inadequately controlled on 1–
2 oral antidiabetic drugs (OADs: metformin, sulfonylureas and
thiazolidinediones).
In this phase 3, open-label study, 813 adults with T2D (HbA1c
7–10.5%) were randomized 1:1 to once-weekly semaglutide
1.0 mg or once-weekly exenatide ER 2.0 mg for 56 weeks. The
primary endpoint was change in HbA1c from baseline toWeek
56. Secondary efficacy endpoints included change in body
weight (BW), blood pressure and other glycemic parameters.
Baseline characteristics were similar in both arms; overall
mean age 56.6 years, duration of T2D 9.2 years. Mean HbA1c
(overall baseline mean 8.3%) was reduced by 1.5% with
semaglutide and 0.9%with exenatide ER (estimated treatment
difference vs exenatide ER [ETD] –0.62%; p < 0.0001). HbA1c <7%
was achieved by 67% of semaglutide-treated subjects versus
40% with exenatide ER; 47% and 22% achieved HbA1c ≤6.5%,
respectively. Mean BW (overall baseline mean 95.8 kg) was
reduced by 5.6 kg with semaglutide and 1.9 kg with exenatide
ER (ETD –3.73 kg; p < 0.0001).
Adverse event (AE) rates were comparable between groups:
75.0% and 76.3% of subjects reported AEs with semaglutide
and exenatide ER, respectively. Serious AEs were reported by
9.4% of subjects receiving semaglutide and 5.9% of subjects
receiving exenatide ER (spread over multiple system organ
classes). Two fatal events were reported in the semaglutide
arm (both advanced stage neoplasms considered unrelated to
treatment). The proportion of subjects discontinuing treat-
ment due to AEs was 9.4% for semaglutide and 7.2% for
exenatide ER. Themost frequentAEswere gastrointestinal (GI),
which were mainly mild or moderate in severity. GI AEs were
reported by 41.8% and 33.3% of subjects receiving semaglutide
and exenatide ER, respectively; 22.3% and 11.9% for nausea,
11.4% and 8.4% for diarrhea and 7.2% and 6.2% for vomiting.
The proportion of subjects reporting nausea diminished over
time in both groups. Injection site reactions were reported by
1.2% of subjects receiving semaglutide and 22.0% of subjects
receiving exenatide ER.

In conclusion, once-weekly subcutaneous semaglutide
1.0 mg was superior to exenatide ER 2.0 mg in improving
glycemic control and reducing BW in subjects with T2D
inadequately controlled on 1–2 OADs. Semaglutide was well
tolerated, with a safety profile similar to that of other GLP-1
receptor agonists.

OL05-4
Efficacy and safety of once-weekly semaglutide versus once-
daily insulin glargine in insulin-naïve subjects with type 2
diabetes (SUSTAIN 4)
Vanita ARODA1, Stephen BAIN2, Bertrand CARIOU3,
Milivoj PILETIC4, Ludger ROSE5, Eirik Quamme BERGAN6,
Jeppe ZACHO6, J Hans DEVRIES7. 1MedStar Health Research
Institute, Hyattsville, MD, United States of America; 2School of
Medicine, Swansea University, Wales, United Kingdom; 3CHU
Nantes, l’Institut du Thorax, Nantes, France; 4General Hospital, Novo
Mesto, Slovenia; 5Münster Institute for Diabetes Research, Münster,
Germany; 6Novo Nordisk A/S, Søborg, Denmark; 7Academic Medical
Center, University of Amsterdam, Netherlands

This trial evaluated the efficacy and safety of subcutaneous (s.
c.) semaglutide versus insulin glargine (IGlar) in insulin-naïve
subjects with T2D.
In this phase 3a, randomized, open-label study, 1082 adults
with T2D (HbA1c 7–10%) received semaglutide 0.5 mg (n = 362)
or 1.0 mg (n = 360) once weekly or IGlar (n = 360; starting dose
10 IU/day) once daily for 30 weeks, added to stable metformin
+/− sulfonylurea (SU). Investigators were instructed to titrate
to a pre-breakfast self-monitored plasma glucose (SMPG)
target of 4.0–5.5 mmol/L. Primary endpoint was change in
HbA1c from baseline to Week 30.
Mean HbA1c (baseline 8.2%) was reducedwith semaglutide 0.5
and 1.0 mg by 1.2% and 1.6% versus 0.8% with IGlar (estimated
treatment difference versus IGlar [ETD] –0.38% and –0.81%;
p < 0.0001 for both). Mean IGlar dose at Week 30 was 29.2 IU/
day. HbA1c <7% was achieved by 57.5% and 73.3% of 0.5 and
1.0 mg semaglutide-treated subjects, respectively, versus
38.1% with IGlar. HbA1c ≤6.5% was achieved by 37.3%, 54.2%
and 17.5% of subjects, respectively. Mean fasting plasma
glucose (baseline 9.7 mmol/L) was reduced with semaglutide
0.5 and 1.0 mg by 2.1 and 2.7 mmol/L versus 2.1 mmol/L with
IGlar (ETD 0.07 mmol/L [p = 0.7] and –0.61 mmol/L [p = 0.0002]).
Mean 8-point SMPG (baseline 10.9 mmol/L) was reduced by 2.4,
2.9 and 2.4 mmol/L, respectively (ETD –0.07 mmol/L [p = 0.6]
and –0.58 mmol/L [p < 0.0001]).
Mean body weight (BW; baseline 93.4 kg) decreased with
semaglutide 0.5 and 1.0 mg by 3.5 and 5.2 kg versus a 1.2 kg
increase with IGlar (ETD –4.62 kg and –6.34 kg; p < 0.0001 for
both).
Proportions of subjects reporting adverse events (AEs) were
69.9%, 73.3% and 65.3%with semaglutide 0.5, 1.0 mg and IGlar,
respectively; 6.1%, 4.7% and 5.0% reported serious AEs. Fatal
AEs were reported in 4 semaglutide subjects and 2 IGlar
subjects. Discontinuation due to AEs occurred in 5.5%, 7.5%
and 1.1% of patients, respectively. The majority of disconti-
nuations with semaglutide were due to gastrointestinal (GI)
AEs; mild, transient GI AEs were the most common AEs with
semaglutide. Proportions of subjects reporting GI AEs were:
21.3%, 22.2% and 3.6% for nausea; 16.3%, 19.2% and 4.4% for
diarrhea; and 6.6%, 10.3% and 3.1% for vomiting.
In conclusion, semaglutide (0.5 and 1.0 mg s.c. once weekly)
provided superior glycemic control and BW reduction versus
IGlar in patients with T2D treated with metformin +/− SU.
Semaglutide was well tolerated with a safety profile similar to
other GLP-1 receptor agonists.

Oral Presentations / Diabetes Research and Clinical Practice 120S1 (2016) S40–S64 S51



OL05-5
Effects of SGLT2 inhibitor luseogliflozin under different dietary
formula in type 2 diabetes: A randomized, controlled
exploratory trial
Hitoshi KUWATA1,2, Masahiro IWASAKI3, Shigeto KANADA4,
Daisuke YABE1–3*, Yutaka SEINO1,2. 1Yutaka Seino Distinguished
Center for Diabetes Research, Kansai Electric Power Medical Research
Institute, 2Center for Diabetes, Endocrinology and Metabolism,
Kansai Electric Power Hospital, 3Center for Metabolism and Clinical
Nutrition, Kansai Electric Power Hospital, 4Medical Corporation
Heishinkai OCROM Clinic, Osaka, Japan

Effects of SGLT2 inhibitors (SGLT2i) under different dietary
formula need to be investigated as a case of ketoacidosis due to
SGLT2i use under strict carbohydrate restriction was reported.
This study was designed to determine safety and efficacy of
SGLT2i luseogliflozin under 3 different dietary formula
in patients with type 2 diabetes. Twenty four patients with
type 2 diabetes were randomly assigned to tree groups and
received either one of the three different delivery meals for
14 days (i.e. Day 1 to Day 14) [Group A, high glycemic index
meals with 55% energy from carbohydrate; group B, low
glycemic index meals with 55% energy from carbohydrate;
and group C, high glycemic indexmeals with 40% energy from
carbohydrate]. The patients in all three groups also received
luseogliflozin once daily for last 7 days (i.e. Day 8 to Day 14).
Daily glycemic profiles were analyzed during Days 6–7 and
13–14 using continuous glucose monitoring devices; and
changes of biochemical parameters were investigated using
blood samples withdrawn on Days 8 and 15. Luseogliflozin
improvedmean (mg/dL) [A 142.9 to 127.7*; B 129.9 to 115.2*; and
C 130.4 to 111.4* (*, p < 0.05 hereafter)] and AUC (mg/dL x min)
[A 6849 to 6121*; B 6226 to 5521*; and C 6247 to 5340*] in all
groups, while it has little effects on SD (mg/dL) [A 39.5 to 35.2; B
31.9 to 30.6; and C 27.7 to 27.6]. Levels of glucagon (pg/mL) [A
152.6 to 154.6; B 144.4 to 142.9; and C 152.0 to 150.3] were
unaffected by luseogliflozin. Total ketones (μmol/L) [A 590.5 to
752.3*; B 596.9 to 689.8; and C 599.1 to 744.7*] were increased
by luseogliflozin but comparable among three groups. Of 23
patients who received luseogliflozin, 2 mild adverse events,
frequent urination and drowsiness occurred in one patient in
A. These results suggest SGLT2i can be safely and effectively
used under mild carbohydrate restriction and low glycemic
index, while long-term safety and efficacy of SGLT2i, in asso-
ciation with different dietary formula, need to be determined.

OL05-6
Use of the Japanese health insurance claims database to
assess safety of SGLT2 inhibitors in the management of
diabetes
Daisuke YABE1, Rie NISHIKINO2, Nauta YAMANAKA2,
Chie ITO2, Yutaka SEINO1. 1Kansai Electric PowerMedical Research
Institute, 2Japan Medical Data Center Co., Ltd., Japan

Aims: A considerable number of serious adverse events (SAEs)
were reported in patients receiving SGLT2 inhibitors (SGLT2i)
clinically in Japan during the early stage of their use. These
included urinary tract infections (UTI), genital infections (GI),
hypoglycemia and dehydration in addition to acute myocar-
dial and cerebral infarctions (MI and CI).While announcement
of the recommendations for appropriate use of SGLT2i
seemingly reduced SAEs substantially in Japan, safety of
SGLT2i remains to be shown in actual clinical practice.
Methods: Incidence of UTI, GI, hypoglycemia, dehydration, MI
and CI was compared in patients receiving SGLT2i or other
OADs. The index date was defined as the prescription date
of the first claim for a new OAD during the target period
from April, 2014 through May, 2015. An anti-diabetic drug
was considered new if there were no claims for the medi-
cation during the prior 6 months. The observation period
started on the index date and ended at the occurrence of one of
the following events, whichever was earliest: (i) UTI, GI,

hypoglycemia, dehydration, MI and CI, (ii) initiation of
another new antidiabetic drug, insulin or GLP-1, (iii) end of
observation period and (iv) end of eligibility.
Results: Cox proportional hazard models (CPHM) comparing
the adjusted risk of UTI and GI with age and gender as
independent variables revealed that SGLT2i was associated
withhigher hazard risks (HR) of UTI [SGLT2i n = 2,615 andother
OADs n = 6,250; HR 1.4 (95%CI 1.1–1.9), p = 0.0122] and GI
[SGLT2i n = 2,675 and other OADs n = 6,390; HR 2.5 (95%CI 1.6–
3.8), p < 0.0001]. CPHM comparing the age- and gender-
adjusted risk of hypoglycemia revealed no significant increase
in HR of all hypoglycemia [SGLT2i n = 2,711 and other OADs
n = 6,492; HR 1.6 (95%CI 0.3–9.5), p = 0.6203]. CPHM comparing
the age- and gender-adjusted risk of dehydration revealed
that SGLT2i was associated with higher hazard risks (HR)
of dehydration [SGLT2i n = 2,646 and other OADs n = 6,293;
HR 1.4 (95%CI 1.0–1.9), p = 0.0239], while CPHM comparing
the adjusted risk of MI and CI with age, gender, and risk
comorbidities as independent variables revealed that SGLT2i
did not significantly elevate HR of MI [SGLT2i n = 2,686 and
other OADs n = 6,450; HR 1.3 (95%CI 0.4–4.7), p = 0.6868] and CI
[SGLT2i n = 2,657 and other OADs n = 6,324; HR 1.0 (95%CI 0.4–
2.2), p = 0.9488].
Conclusion: The announcement of the recommendations
reduced SAEs such as hypoglycemia, MI and CI substantially
in Japan. However, UTI and GI should be screened and
appropriately treated, if exist, in all patients receiving SGLT2i.

The Pancreatic Islet and Bariatric Surgery

OL06-1
Clock gene dysregulation induced by chronic endoplasmic
reticulum stress disrupts β-cell function
Yasuharu OHTA1, Akihiko TAGUCHI1, Takuro MATSUMURA1,
Hiroko NAKABAYASHI1, Masaru AKIYAMA1, Risa SUETOMI1,
Akie YANAI2, Koh SHINODA2, Yukio TANIZAWA1. 1Division of
Endocrinology, Metabolism, Hematological Science and Therapeutics,
Department of Bio-Signal Analysis, Yamaguchi University, Graduate
School of Medicine, 2Divison of Neuroanatomy, Department of
Neuroscience, Yamaguchi University, Graduate School of Medicine,
Japan

Wolfram syndrome, caused by the WFS1 mutation and
characterized by insulin-dependent diabetes mellitus, is one
of the prototypical human endoplasmic reticulum (ER) dis-
eases. In addition, recent studies have suggested that gluco-
toxicity and lipotoxicity induce ER stress responses resulting
in β-cell failure. One environmental condition that is gaining
greater appreciation as a risk factor for type 2 diabetes (T2DM)
is circadian rhythm disruption, and various animal studies
support the concept that clock genes have an essential
function in the endocrine pancreas. Herein, we demonstrate
potential mechanisms whereby chronic ER stress can predis-
pose β-cells to failure via clock gene dysregulation. To newly
identify mechanisms underlying the β-cell dysfunction in
diabeticWfs1-/- Ay/amice, we performedmicroarray analyses
and discovered a decrease in albumin D-element binding
protein (Dbp) expression and an increase in nuclear factor
interleukin 3 (Nfil3)/E4 binding protein 4 (E4bp4) expression in
Wfs1-/- Ay/a islets as compared to non-diabetic Ay/a islets. As
expected, Ddit3 (Chop) expressionwas up-regulated inWfs1-/-
Ay/a islets as compared to Ay/a islets. No other clock genes,
including Arntl (Bmal1), showed altered expressions. The
Quantitative real-time PCR analysis of isolated islets revealed
that levels of Dbp and Nfil3/E4bp4 expression had decreased
about 3-fold and increased about 3-fold, respectively, in
Wfs1-/- Ay/a as compared to WT islets. MIN6 cells treated
with 1 µM thapsigardin (TG) for 24 h showed a marked
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decrease in Dbp mRNA and a marked increase in Nfil3/E4bp4
mRNA. Meanwhile, Chop mRNA increased 24-fold as com-
pared with the level in controls. Isolated islets treated with
0.5 µM TG for 24 h or 2 µg/mL tunicamycin (TM) showed very
similar changes in the expressions of clock genes and Ddit3.
Overall, chronic ER stress shoulddecreasesDBP transcriptional
activity in β-cells. To explore the role of DBP transcriptional
activity in ER stress-induced β-cell dysfunction, we created
transgenic mice expressing E4BP4 under the control of the
mouse insulin I gene promoter (MIP), in which E4BP4 should β-
cell-specifically compete for D-box, with DBP and suppress the
expressions of the targets of DBP. We analyzed insulin
secretion in the perfused pancreas. MIP-E4BP4 mice had
markedly reduced and delayed insulin secretion during
perfusion with 16.8 mM glucose. In pathophysiological set-
tings, our data indicate that chronic ER stress disrupts this
circadian alignment leading to β-cell failure. Elucidating the
role of circadian clocks in ER stress-induced β-cell failure could
introduce novel approaches to treating diabetes.

OL06-2
Effect of heparan sulfate proteoglycan Syndecan-4 on the
insulin secretory response
IwaoTAKAHASHI1, Shuhei YAMADA2, Koji NATA1. 1Department
of Medical Biochemistry, School of Pharmacy, Iwate Medical
University, Yahaba, 2Department of Pathobiochemistry, Faculty of
Pharmacy, Meijo University, Nagoya, Japan

Objectives: Heparan sulfate (HS) proteoglycans (PGs) comprise
a core protein to which extracellular glycosaminoglycan
chains are attached. We recently found that HS is localized
exclusively around β-cells in the islets of adult mice and is
required for islet morphogenesis, β-cell proliferation and
insulin secretion. Furthermore, we found that the 3-O-sulfate
groups of HS are necessary for maintaining glucose-induced
insulin secretion (GIIS). So far it is not known, however, which
core proteins are crucial in this process and how they function
to modulate β-cell function. The aim of this study was to
identify the core protein(s) which are critical for insulin
secretion, and to clarify the effect of the core protein(s) on
insulin secretion.
Methods: To investigate the participation of HSPGs in the
insulin secretion mechanism, MIN6 cells, a mouse pancreatic
β-cell line, were subcloned by limiting dilution method. The
subcloned MIN6 cells were selected based on their insulin
secretion level following stimulation with glucose or KCl.
Furthermore, we examined the expression of HS and core
proteins in the subclones. Using silencing and overexpression
of the core protein which involved in insulin secretion in
cultured subclones, we examined changes of disaccharide
composition of HS, GIIS and expression of the genes related to
insulin secretion.
Results: Syndecan-4 (Sdc4), one of the major HS-containing
core proteins, is distributed on the cell surface. The results
from our screening experiments indicated that only Sdc4-
expressing subclones are able to secrete insulin in response to
glucose. While, Sdc4-lacking subclones had significantly low
GIIS response and no HS from cell surface PGs. Silencing of
Sdc4 by RNA interference reduced GIIS by about 50% at 25 mM
glucose (p < 0.001), whereas the overexpression of Sdc4
increased the insulin secretory response by approximately 2-
to 8-fold as compared with control cells. Based on HPLC
analysis, the amount of HS had increased in Sdc4-overexpres-
sing cells by approx. 5.5- to 29-fold. In Sdc4-overexpressing
cells, Glut1 or Gck mRNA levels were elevated, suggesting that
these genes have enhancing effects on insulin secretion
pathway.
Conclusions: Our data indicate that the HSPG Sdc4 plays
important role(s) in the GIIS response of pancreatic β-cells.
However, there exists the differences in glucose responsive-
ness and expression levels of GIIS-related genes among the

Sdc4-overexpressing subclones. The further investigation
is necessary to clarify the mechanisms in the relationship
between Sdc4 and GIIS.

OL06-3
Elucidation of mechanism of human pancreatic beta-cell
maturation with hiPSC reporter line
Toshihiro NAKAMURA1, Junji FUJIKURA1, Yasushi KONDO1,
Ryo ITO1, Nobuya INAGAKI1. 1Department of Diabetes,
Endocrinology and Nutrition, Kyoto University, Japan

After the discovery of human induced pluripotent stem cell
(hiPS), regenerative therapy with hiPSCs for patient with
insulin-dependent diabetes mellitus (IDDM) has been
expected, but there are still several tasks to clarify before we
perform transplantation of hiPSC-derived insulin secreting
cells in future.
One of the difficulties comes from unknown mechanism of
human pancreatic beta-cell maturation. The mechanism has
been clarified gradually as it has been reported that several
transcriptional factors play an important role in beta-cell
maturation such as Pdx1, MafA, NeuroD, Nkx6.1, GLP-1R and
Rfx6, but the difference between species has been pointed out
in some reports, so more accurate mechanism in human still
remains to be elucidated.
EGFP knock-in artificial gene, that express EGFP in a down-
stream of the promoter region of the target gene, enables us to
detect when it expresses and when it does not. Therefore, we
consider the reporter line is suitable to evaluate the function of
target gene.
Our group has already constructed Insulin(INS)-GFP reporter
line with this method and we are now establishing hiPSC-
reporter line of several transcriptional factors. Among the
transcriptional factors, MafA (V-maf musculoaponeurotic
fibrosarcoma oncogene homolog A) attracts our attention for
its expression synchronized with beta-cell maturation so that
we are working especially on MafA-EGFP reporter line.
Cloningmethodweuse is called Red-ET recombination system
with bacterial artificial chromosome (BAC) which contains
target gene.
To validate the accuracy of the reporter line, we are planning to
perform in vitro and in vivo assay of the reporter line. As to in
vitro assay, we are going to check the marker of undifferentia-
tion and pluripotency and then follow several methods of hiPS
differentiation and evaluate when and how much the target
genes are expressed, and evaluate the ability of glucose-
sensitive insulin secretion (GSIS). In the point of in vivo assay,
wewill transplant the undifferentiated cell colonies tomice to
make tumor with ectoderm, mesoderm and endoderm to
certify its pluripotency, and transplant semi-differentiated cell
colonies to trace its destination in vivo compared to in vitro,
and transplant differentiated cell colonies to check in vivo
function of GSIS. We are considering that this research can
contribute to more accurate hiPSC regenerative therapy in
future for IDDM patients. In this presentation, we will report
our latest findings of our reporter line.

OL06-4
The effect of caveolin-1 on the process of proliferation and
apoptosis and function regulation in beta cell
Haicheng LI1, Hangya PENG1, Haixia XU1, Fen XU1, Shuo LIN1,
Keyi LIN1, Wen ZENG1, Longyi ZENG1*. 1The 3rd Affiliated
Hospital Sun Yat-Sen University, China

Beta cell loss is a hallmark in all forms of diabetes mellitus.
Strategies to prevent beta cell loss and dysfunction are
urgently needed. Our study aims to access the influence of
caveolin-1 on the beta cell’s apoptosis and function. We
knockdown the expression level of caveolin-1 in both NIT-1
cell and islet isolated from C57BL/6J mice by RNA interference
technique which realized by transfer a shRNA vector target
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caveolin-1 mRNA into the NIT-1 cell and islet through the
latent virus infection then purified the positive infection cell
by puromycin containing(10 ug/mL) medium. First, we identi-
fied the change of gene expression profile in islet by mouse
gene expression microarray when the expression level of
caveolin-1 is down regulated and those pathways related with
beta cell proliferation and pancreatic secretion function were
found influencedmuch. Then we found the same result in the
NIT-1 cell strain. The differences of cell proliferate and
apoptosis among the caveolin-1 knockdown cell, the scramble
vector infection cell and the wildtype NIT-1 cell were
compared, and the effect of caveolin-1 on the cell’s prolifer-
ation and apoptosis were analyzed. The results of flow
cytometry and MTT show that knockdown the expression
level of caveolin-1 in NIT-1 cell could promote proliferation as
well as increase the resistance to palmitic acid’s lipotoxicity.
The result of Real-time fluorescence quantification PCR show
that the expression level of casepase7 and caspase12 that
mediated the apoptosis process caused by endoplasmic
reticulum stress was downregulated according the down-
regulation of caveolin-1 expression in palmitic acid treated
NIT-1 cell strain. These findings suggest that caveolin-1 which
involved in the process of apoptosis and function regulation in
beta cell may serve as target for the development of novel
therapies for diabetes mellitus.

OL06-5
Disruption of peripheral clock gene Nocturnin leads to
defective islet beta cell function and glucose intolerance
Tien-Jyun CHANG1, BIng-Mao CHEN1, Chih-Hao KUO1,
Meng-Wei LIU1, Siow-Wey HEE1, Lee-Ming CHUANG1,2*.
1Department of Internal Medicine, National Taiwan University
Hospital, 2Graduate Institute of Clinical Medicine, Medical College,
National Taiwan University, Taipei, Taiwan

Nocturnin is one of the circadian rhythmic “output gene”,
encodes a deadenylase – ribonuclease that specifically
removes the poly (A) tails from mRNAs. We investigated the
difference of glucose homeostasis, beta cell function, and
mRNA microarray between wild type (WT) and Nocturnin
knockout (NOC-/-) mice.
Bodyweight (BW), oral glucose tolerance test, insulin tolerance
test, isolated islet perifusion study, intrapancreatic insulin
content, immunohistochemical stain of insulin to measure
beta cell mass, micro-array of mRNA and microRNA were
performed and compared between wild type (WT) and NOC
(-/-) mice. Neither BW nor beta cell mass and insulin content
were different between WT and NOC (-/-) mice. NOC (-/-) mice
are more glucose intolerant but more insulin sensitive
than WT mice. Oral glucose-stimulated insulin secretion in
30 min is much less in NOC (-/-) mice than inWTmice. During
isolated islet perifusion study, the glucose stimulated
insulin secretion was much less in NOC (-/-) mice than in
WT mice. According to microarray study of mRNA of purified
islets, the gene expression levels of G protein coupled
receptor 18 (GPR 18), and hexokinase I (HK I) were much less
in NOC (-/-) mice than in WT mice. In islets from WT mice,
gene expression of GPR18 and HK1 showed prominent
circadian rhythm (night time >day time), which is compatible
with the circadian rhythm of Nocturnin gene expression.
However, the rhythmic change of these two genes was
dysregulated in NOC (-/-) mice. We also found the glucose-
stimulated insulin secretion (GSIS) was impaired in GPR18
knock-downMIN6 cells. Furthermore,we also found theGPR18
agonist, N-Arachidonylglycine (NAGLy) enhanced GSIS in islet
perifusion study of WT mic.
In conclusion, NOC plays a role in regulating glucose homeo-
stasis. Knock-out NOC gene leads to glucose intolerance with
impaired glucose-stimulated insulin secretion. The differ-
ences may attribute to the down-regulation and dysregulation
of GPR18 andHKI genes. It warranted to further investigate the

mechanism of GPR18 regulated by NOC and the role of GPR18
on glucose homeostasis.

OL06-6
Durability of diabetes remission after bariatric surgery: A 5-
year prospective follow-up in a multi-ethnic Asian population
KwangWei THAM1,3*, Phong Ching LEE1,3, Hong Chang TAN1,3,
Alvin Kim Hock ENG2,3, Weng Hoong CHAN2,3,
Eugene Kee Wee LIM2,3, Sonali GANGULY1,3. 1Department of
Endocrinology, Singapore General Hospital, 2Department of Upper GI
& Bariatric Surgery, Singapore General Hospital, 3Obesity &
Metabolic Unit, LIFE Centre, Singapore General Hospital, Singapore

With the advent of bariatric surgery, diabetes remission has
taken on a new perspective. One-year post-bariatric surgery
remission rates of type 2 diabetes mellitus (T2DM) have been
reported to be as high as 95%. Longer-term follow-up suggests
that relapse of DM in those who have remitted, is common.
However, such data is lacking, especially in Asia. We hereby
report the longer-term outcome of Asian T2DM patients, who
have undergone bariatric surgery.
Method: The prospective data of 100 patients with T2DM who
have undergone bariatric surgery at the Singapore General
Hospital with at least 2 years’ follow-up is analyzed. Complete
and partial DM remission are defined as HbA1c <6.0% and
<6.5% respectively without the use of DM medications. DM is
considered to have relapsed if theHbA1c rose to > 6.5%or if any
DM medication was used regardless of HbA1c.
Results: Of the 100 patients who underwent bariatric surgery
(sleeve gastrectomy 25%; gastric bypass 75%), 57% of them
were women and 47% were Chinese. Mean age was 50.0+/−9.2
years with a mean preop BMI of 39.1+/−7.6 kg/m2. At 1 year
post-op, 80%achieved remission (71% complete, 9% partial). Of
thosewho have achieved DM remission at 1-year post-op, 12%
had DM relapse in the 2nd year, 25% in the 3rd year, 30% in the
4th year and 37%by the 5th year. At the endof 5 years, only 36%
remained in complete remission while 7% were in partial
remission with 57% either never achieving remission or had
DM relapse. Comparedwith thosewho achieved DM remission
at 1-year post-op but relapsed into the DM range subsequently,
those who achieved sustained DM remission for at least 2
years, had lost significantly more weight (mean weight loss
27.3+/−9.6% vs 9.3%+/−0.8%; p = 0.001), and pre-operatively,
had significantly shorter mean duration of DM (55+/−59
months vs 157+/−120 months; p = 0.032) and lower HbA1c
(7.9+/−1.3% vs 8.6+/−1.1%; p = 0.012), without any significant
differences in pre-op BMI.
Conclusion: Bariatric surgery in T2DM patients is associated
with sustainable DM remission in a substantial proportion.
However, prospective long-term follow-up is crucial as up to
50% of thosewho achieve DM remission at 1-year post-opmay
develop DM relapse at 5 years post-op. Patientswith longer DM
duration, poorer glycemic control preop and those who attain
less weight loss post-op seem to be at higher risk for relapse.

OL06-7
Metabolic surgery for Type 2 Diabetes Mellitus in young-onset
patients
Tan Chun HAI1,2, Wei-Jei LEE2, Nawaf ALKHALIFAH2,3,
Shu-Chu CHEN2, Jung-Chien CHEN2, Kong-Han SER MD2.
1Department of Surgery, Khoo Teck Puat Hospital, Singapore;
2Department of Surgery, Min-Sheng General Hospital, Taiwan;
3Department of Surgery, AlAdan Hospital, Kuwait

Background: The prevalence of young onset Type 2 Diabetes
Mellitus (T2DM) is increasing and it is known to respondpoorly
to medical treatment. Metabolic Surgery has been well
recognized for its effectiveness in remission of T2DM but its
effectiveness and durability on remission of diabetes in young
onset T2DM has not been explored so far.
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Methods: In this cohort study of Taiwanese patients with BMI
above 25 who underwent metabolic surgery to ameliorate
T2DM between 2007 to 2013, 558 patients (339 young onset and
219 late onset T2DM patients) with minimum of one year
followupwere included. Preoperative, peri-operative andpost-
operative follow up clinical and laboratory datawere prospect-
ively collected and compared between two groups. Diabetes
remission rate (HbA1c <6.0% without anti-glycemic medica-
tion) was primary outcome measure.
Results: Young-onset patients had higher preoperative BMI
and HbA1c profiles than late-onset patients. Distribution of
surgical procedures and major complications were similar
between two groups. At one year, young onset group achieved
greater weight loss even though it was not statistically
significant. A higher complete diabetes remission rate was
observed in young onset patients (57.3%vs. 50.2%, p = 0.019). At
5-year, young-onset patients still maintained a higher weight
loss (11.8% versus 11.7%, p = 0.002) and higher remission rate
(65.3% versus 54.2%, p = 0.04) than late-onset patients. Age at
operation, duration of diabetes and C-peptide level were
independent predictors of diabetes remission. Remission rate
was directly related to extent of weight loss. Multivariate
analysis confirmed higher DM remission rates in young-onset
group.
Conclusion: This report describes the largest, long-term study
examining metabolic surgery for young-onset diabetic
patients. Metabolic surgery may achieve better and more
durable glycemic control in selected young-onset than those
with late-onsetT2DMpatientsandearly treatment ispreferred.

OL06-8
Metabolic surgery for diabetes treatment: A comparative study
of sleeve gastrectomy and gastric bypass
Nawaf ALKHALIFAH1,2, Wei-Jei LEE2, Tan Chun HAI2,3,
Shu-Chu CHEN2, Jung-Chien CHEN2, Kong-Han SER2.
1Department of Surgery, AlAdan Hospital, Kuwait; 2Department of
Surgery, Min-Sheng General Hospital, Taiwan; 3Department of
Surgery, Khoo Teck Puat Hospital, Singapore

Background: Bariatric surgery has gained reputation for its
metaboliceffectandis increasinglybeingperformedtotreat type
2 diabetes mellitus (T2DM). However, there is still a grey area
regarding the choice of surgical procedure according to patient
characteristics due to inadequate evidences. We aim to com-
pare the efficacy of two most commonly performed bariatric/
metabolic surgeries, sleeve gastrectomy (SG) and gastric
bypass (GB) with regards to remission of T2DM after surgery.
Methods: Outcomes of 579 (349 women and 230male) patients
who underwent SG (109) or GB (470) for the treatment of T2DM
with oneyear follow-upwere assessed. The remission of T2DM
after SG or GB surgery was evaluated in matched groups using
the ABCD scoring system. The ABCD score is composed of the
age, BMI, C-peptide levels and duration of T2DM (years).
Results: The weight loss of the SG patient at one year after
surgery was similar to the GB patients [26.3(1.1) % vs. 32.6(1.2)
%; p = 0.258]. The mean BMI decreased from 35.7(7.2) to 28.3
(3.7) Kg/m2 in SG patients at one year after surgery and
decreased from 36.9(7.2) to 26.7(4.5) Kg/m2 in the GB patients.
The mean HbA1c decreased from 8.8% to 6.1% of the SG group
and from 8.6% to 5.9% of the GB group. Sixty-one (56.0%)
patients of the SG group and 300 (63.8%) of the GB group
achieved complete remission of T2DM (HbA1c < 6.0%) at one
year after surgery without statistical difference. However, GB
exhibited significantly better glycemic control than the SG
surgery in groups stratified by different ABCD score. At 5-years
after surgery, GB had a better remission of T2DM than SG
(53.1% vs. 35.3%; p = 0.055).
Conclusions: In conclusion, although both SG and GB are
effective metabolic surgery, GB carries a higher power on
T2DMremission than SG. ABCDscore is useful in T2DMpatient
classification and selection for different procedures.

Laboratory Medicine for Diabetes

OL07-1
Time-dependent sensor performance is sustained during 4
years: Accuracy measurement with mean absolute difference
(MAD) in continuous glucose monitoring (CGM)
Shinichiro KOGA1, Aya KOMIKADO1, Yuko MURAYAMA1,
Kazunaga TAKAZAWA1. 1Section for Disorders in Endocrine and
Kidney Systems, Department of Medicine, Tokyo Metropolitan Police
Hospital, Tokyo, Japan

Background: Mean absolute difference (MAD) is a numerical
accuracy measures which is defined as closeness between
continuous glucose monitoring (CGM) and corresponding
in-time reference blood glucose (BG) measurements 1).
However, possible factor affected to MAD is not well docu-
mented so far 2).
Methods: During May 2012 and March 2016, 55 diabetic
patients were unintentionally collected in a single institute
and consecutively recorded 96 CGMs with iPro2 (Medtronic
MiniMed, Northridge, CA) 2). Analyzed CGMs were assigned
to Term1 (n = 30), 2 (n = 29), and 3 (n = 30) by record starting day
[May-Dec 2012,-Nov 2013,-Mar 2016]. Among terms, patient’s
age, recoded duration days, sensored BG, effective calibration
times by metered BG reference were set as independent
variables and MAD was as dependent. Factorial ANOVA was
performed with SPSS Statistics version 22.0 (IBM, Chicago, IL).
Results: Of consecutive 96 CGM recodings from 55 patients
(51.9+/−13.5 years old), 7 were excluded from this study due
not to assessed relative coeffficient (r) of MAD; 89 recordings,
type 1(45), type 2 (27), fulminant type 1 (13), tumor (insuli-
noma, etc) peri-operation (3), SPIDDM (1), were subjected to
this study. Of total 102,934 times sensored in 89 recordings
(1,156.6+/−439.9 times sensored per record), sensor BG was 9.5
+/−2.5 mmol/L, and effectively calibrated 1,706 times bymeter
BG reference; MAD was 12.24+/−1.51%, r was 0.917+/−0.075.
Among three terms [T1, T2, vs T3], patient number was [30, 27,
vs 29], patient agewas [55.3+/−14.0, 52.4+/−12.5, vs 48.0+/−13.3]
years old, and record duration was [4.1+/−0.4, 4.7+/−1.2, vs 6.7
+/−0.7] days per recording. Sensored BG was [9.8+/−2.4, 9.9
+/−2.9, vs 8.7+/−1.9] mmol/L, which was calibrated effectively
in [14.7+/−3.3, 17.4+/−7.0, vs 25.4+/−5.5] times per recording;
MAD was [11.09+/−2.77, 11.61+/−2.97, vs 13.3+/−5.03] %, and
it’s r was [0.932+/−0.114, 0.923+/−0.240, vs 0.905+/−0.173].
Both sensored BG 3) and MAD were not statistically dif-
ferent throughout Terms, whereas patient was younger,
record duration was longer, and calibration wasmost frequent
in Term 3.
Discussion: Former and no experience users was not dif-
ferent in MAD 4). Relationship between age and frequency of
discontinuation 5) was not investigated in this study; Patient’s
level of numeracy, literacy, and cognitive function, and poor
reimbursement was not investigated.
Conclusion: MAD is not affected by patient’s numerical
characteristics; within favorable values during 4 years.

OL07-3
Validation of a new formula (SMART2D) for estimation of LDL
cholesterol in patients with and without diabetes
Jeremy HOE1, Ester Chai Kheng YEOH1–3, Chee Fang SUM1–3,
Su Chi LIM1–4, Moh Sim WONG5, Aznan OMAR5, Steven TSAI5,
Ping Ying HENG5, Subramaniam TAVINTHARAN1–4.
1Department of Medicine, Khoo Teck Puat Hospital, 2Diabetes Centre,
Khoo Teck Puat Hospital, 3Division of Endocrinology, Khoo Teck Puat
Hospital, 4Clinical Research Unit, Khoo Teck Puat Hospital,
5Department of Laboratory Medicine, Khoo Teck Puat Hospital,
Singapore

Background: The Friedewald formula, widely used in clinical
laboratories to estimate LDL cholesterol (LDL-C), tends to
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underestimate LDL-C especially at high triglyceride levels and
low LDL-C levels. This is especially seen in patients with
diabetes due to abnormalities in lipoprotein composition and
hypertriglyceridemia. A study from our institution derived a
new formula (SMART2D formula) from a cohort of patients
with type 2 diabetes for estimation of LDL-C. The aim of this
study is to validate the use of the SMART2D formula to
estimate LDL-C in patients with and without diabetes.
Methods: We examined 54639 lipid profiles from January 2011
to December 2014 at a Regional General Hospital. LDL-C
calculated using the Friedewald formula (F-LDL-C) and the
SMART2D formula (SMART2D-LDL-C) were compared with
direct LDL-C measurement (M-LDL-C) by an automated assay
(Roche Cobas C501). The agreement in classification into
National Cholesterol Education Program defined LDL levels
was also studied.
Results: In patients with diabetes, the mean difference
between M-LDL-C and F-LDL-C was 0.381 ± 0.253 mmol/L and
between M-LDL-C and SMART2D-LDL-C was −0.148 ± 0.201
mmol/L. Bland Altman plots showed better agreement
between SMART2D-LDL-C and M-LDL-C (B =−0.02, p = 0.160)
than between F-LDL-C and M-LDL-C (B = 0.027, p = 0.00). By
Friedewald formula, 28.7% of patients with M-LDL-C≥ 2.6
mmol/L were classified as F-LDL-C < 2.6 mmol/L. (Kappa:
0.389) With the SMART2D formula, 5.3% of patients with
M-LDL-C≥ 2.6 mmol/L were classified as SMART2D-LDL-C
<2.6 mmol/L. (Kappa: 0.828) In patients with TG > 2.2 mmol/L,
45.3% were misclassified with Friedewald formula, while 8.6%
were misclassified with the SMART2D formula.
In patients without diabetes, the mean difference between
M-LDL-C and F-LDL-C was 0.361 ± 0.231 mmol/L and between
M-LDL-C and SMART2D-LDL-C was 0.001 ± 0.182 mmol/L.
Bland Altman plot showed positive bias for the SMART2D
formula (B =−0.004, p = 0.00) and negative bias for the Friede-
wald formula. (B = 0.008, p = 0.00) By Friedewald formula, 33.6%
with M-LDL-C≥ 2.6 mmol/L were classified as F-LDL-C < 2.6
mmol/L. (Kappa: 0.451) With the SMART2D formula, 6.3% with
M-LDL-C≥ 2.6 mmol/L were classified as LDL-C < 2.6 mmol/L.
(Kappa: 0.837) In patients with TG > 2.2 mmol/L, 54.2% were
misclassified with Friedewald formula, while 11.4% were
misclassified with the SMART2D formula.
Conclusion: The SMART2D formula, as compared to the
Friedewald formula, provides a more accurate estimate of
LDL-C and reduces misclassification in patients with and
without diabetes.

OL07-5
Elevated hemoglobin A1c levels are associated with increased
arterial stiffness in a Taiwanese population
Chih-Jen CHANG1, Chung-Hao LI2, Yi-Ching YANG1,
Jin-Shang WU1, Chung-Hung TSAI2, Feng-Hwa LU1.
1Department of Family Medicine, National Cheng Kung University
Hospital, Tainan, 2Department of Family Medicine, China Medical
University-An Nan Hospital, Taiwan

Introduction: Studies have shown that diabetes mellitus
increased brachial-ankle pulse-wave velocity (baPWV), but
the impact of two pre-diabetes conditions, impaired fasting
glucose and impaired glucose tolerance, remains controver-
sial. Recently, another surrogate for the diagnosis of diabetes
and pre-diabetes has been suggested from an oral glucose
tolerance test to hemoglobin A1c (HbA1c). The aim of this
study was to investigate the impact of different HbA1c status
on baPWV in a relatively healthy Taiwanese population.
Methods: We enrolled 4938 apparently healthy subjects after
excluding those who were under medications for diabetes,
hypertension or hyperlipidemia; or had a history of cardio-
vascular disease; or had diagnosed anemia and peripheral
atherosclerosis with ankle brachial index (ABI) <0.95 in the
health examination center of the National Cheng Kung
University Hospital from Oct. 2006 to Aug. 2009. The baPWV

values to assess arterial stiffness were calculated as the
distance traveled by the pulse wave divided by the time
taken to travel the distance. The participants were classified
into three groups based on 2011 report by an International
Expert Committee, American Diabetes Association: normal
glucose tolerance (NGT) (HbA1C <5.7%, n = 2973), pre-diabetes
(HbA1C 5.7–6.4%, n = 1817) and newly diagnosed diabetes
(NDD) (HbA1C ≥6.5%, n = 148).
Results: The mean values of baPWV were 1265.2 ± 195.0,
1386.7 ± 241.2, 1488.5 ± 278.7 cm/s in NGT, pre-diabetes and
NDD groups, respectively. Both pre-diabetes and NDD groups
had a higher baPWV value as compared with NGT group
(p < 0.001). In multiple linear regression with the reference
group of NGT, both pre-diabetes (β = 13.96, p = 0.002) and NDD
(β = 25.76, p = 0.002) groups had a significantly higher baPWV
values after adjustment for age, sex, body mass index, current
smoking, alcohol consumption, habitual exercise, systolic
blood pressure, cholesterol and high-density lipoprotein
cholesterol.
Conclusions: Diabetic subjects with HbA1c ≥6.5% exhibit a
greater arterial stiffness, even in pre-diabetes with HbA1C of
5.5–6.4%.

OL07-6
Urine albumin/creatinine ratio is a significant predictor for
incident diabetic peripheral neuropathy in patients with Type
2 Diabetes: 3-year prospective study
Sharon Li Ting PEK3, Na LI3, Lee Ying YEOH4, Su Chi LIM1–3,
Chee Fang SUM1,2, Subramanian TAVINTHARAN1–3. 1Diabetes
Centre, Khoo Teck Puat Hospital, 2Division of Endocrinology, Khoo
Teck Puat Hospital, 3Clinical Research Unit, Khoo Teck Puat Hospital,
4Division of Nephrology, Khoo Teck Puat Hospital, Singapore

Introduction: Diabetic peripheral neuropathy (DPN) is a
common complication of Type 2 Diabetes (T2D). Apart from
hyperglycemia, its pathogenesis is poorly understood. DPN
can develop despite intensive glucose control, suggesting that
other risk factors are involved in the pathophysiology of DPN.
In this study, we aim to determine baseline predictors of
incident DPN.
Methods: We consecutively enrolled patients (n = 2058) with
T2D (21–90 years old), seen our institution’s Diabetes Centre
and a primary care polyclinic in Singapore (August 2011–March
2014). From 2014, 684 of the participants made a repeat visit
3-year from first visit. The prospective data collection is still
on-going. Anthropometric data, fasting blood, urine were
collected for biochemistry and urine albumin/creatinine
measurements (uACR). Systolic and diastolic blood pressure
(SBPandDBP)was taken fromparticipants using an automated
blood pressure monitor. Carotid-femoral Pulse wave velocity
(PWV) was determined using SphygmoCor equipment and
software. Neuropathy was considered present if an abnormal
finding inmonofilament (<8 of 10 points) or neurothesiometer
testing ≥25 volts on at least one foot.
Results: Baseline characteristics of 684 patients are: Age:
(57.2 ± 10.4) years, 50.1% males, ethnicity: 53.8% Chinese,
20.9% Malay, 21.5% Indian and 3.8% of others, duration of
T2D: (11.1 ± 8.6) years and HbA1c (7.71 ± 1.26) mmol/L. In these
684 patients, 599 had no DPN at baseline. On a 3-year follow-
up, 48 (8%) of themdevelopedDPN. Patients with incident DPN
(n = 48) versus controlswhodidnot developDPN (n = 551),were
older [(60.4 ± 8.0) vs (56.9 ± 10.6)]years (p = 0.026), had longer
duration of diabetes [(14.6 ± 10.2) vs (10.4 ± 8.2)] years (p =
0.007), increased SBP [(148.4 ± 16.5) vs (136.6 ± 17.6)] mmHg
(p < 0.0001) and DBP [(81.1 ± 9.1) vs (77.7 ± 9.4)] mmHg (p =
0.017), increased PWV [(10.8 ± 2.5) vs (9.6 ± 2.6)] m/s (p = 0.002),
lower eGFR [(75.7 ± 34.8) vs (90.5 ± 29.7)] (p = 0.001), worse uACR
[18.0(6.0–63.8) vs 51.0(20.0–334.0)] mg/g (p < 0.0001) at baseline.
Therewere no significant difference for patients, with incident
DPN vs those without, in their baseline HbA1c [(7.81 ± 1.35) vs
(7.65 ± 1.25)] mmol/L and fasting glucose [(7.88 ± 2.43) vs
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(7.89 ± 2.77)] mmol/L. In generalized linear model, baseline
uACR (B = 0.412, p = 0.044) and SBP (B = 0.021, p = 0.032)
remained significant independent predictors of future risk of
DPN, after adjustment for age, gender, ethnicity, eGFR, PWV
and duration of diabetes.
Conclusion: In patients with T2D followed up for 3 years,
baseline uACR and blood pressure are significant predictors of
incidentDPN.While our data allows identifying patients at risk
of future DPN, further studies are needed to see if improve-
ments in these predictorswill result in lower incidence of DPN.

OL07-7
Relationship between blood neutrophil–lymphocyte ratio and
chronic kidney disease in overweight and obese adult
population
Yi-Ting TSAI1, Yu-Hsuan LI1, Ya-Yu WANG2–4,
Wayne H-H SHEU1,4, Yuh-Min SONG1, Shih-Yi LIN1,4,5,
Wen-Dau CHANG2*. 1Division of Endocrinology and Metabolism,
Department of Internal Medicine, Taichung Veterans General
Hospital, 2Department of Family Medicine, Taichung Veterans
General Hospital, 3Department of Veterinary Medicine, College of
Veterinary Medicine, National Chung Hsing University, Taichung,
4School of Medicine, National Yang Ming University, Taipei, 5Center
for Geriatrics and Gerontology, Taichung Veterans General Hospital,
Taichung, Taiwan

Background: Obesity-associated inflammation has a potential
role in the pathogenesis of chronic kidney disease (CKD).
Neutrophil-to-lymphocyte ratio (NLR) is increasingly recog-
nized as a marker of systemic inflammation. We investigated
the association between NLR and renal function in an adult
population.
Methods: For cross-sectional study, 2965 apparently healthy
adults (1824 men and 1141 women) who attended health exa-
mination fromAugust 2000 to April 2002 at amedical centre in
central Taiwan were included. We collected anthropometric
measurements, fasting blood test results, lifestyle habits and
medical history. Renal insufficiency (RI) was defined as esti-
mated glomerular filtration rate (eGFR) <60 mL/min/1.73 m2

calculated by using the CKD-EPI equation. Body mass index
(BMI) was calculated by dividing body-weight by the square of
height (kg/m2).Weight statuswas categorized according to the
criteria of the Ministry of Health andWelfare, Taiwan.
Results: There were 485 obese participants (BMI≧ 27, M:
F = 342:143), 942 overweight participants (24≦ BMI < 27, M:
F = 676:266), and 1538 normal weight or underweight partici-
pants (BMI <24, M:F = 806:732). Higher prevalence rates of RI
were observed in obese and overweight participants, com-
pared to participants with BMI < 24, in women (14.7% vs. 9.4%
vs. 5.7%, p for trend = 0.0001) but not inmen (14.4%vs. 14.4%vs.
15.8%, p for trend = 0.602). In overweight and obese partici-
pants, multivariable logistic regression analysis revealed that
higher NLR (per 1 unit) was independently associated with
higher risk of RI in both women [OR = 1.85 (95% C.I.: 1.16–2.97),
p = 0.010] and men [OR = 1.41 (95% C.I.: 1.08–1.84), p = 0.013],
after adjusting for age, BMI, smoking, alcohol consumption,
systolic blood pressure, total cholesterol, triglyceride, HDL-
cholesterol, fasting plasma glucose, and serum total bilirubin.
Conclusions: In both men and woman with BMI≧ 24, higher
NLR was associated with higher risk of RI. As NLR is an
inexpensive and readily availablemarker, itmay be potentially
useful for CKD risk assessment in overweight and obese
populations.

OL07-8
The risk factors for asymptomatic pyuria among the patients
with type 2 diabetes
Yoko WARAGAI1, Akahito SAKO1*, Tadayuki KONDO2,
Yu TAKEUCHI2, Hidekatsu YANAI1. 1Department of Internal
Medicine, Kohnodai Hospital, National Center for Global Health and
Medicine, 2Department of Psychiatry, Kohnodai Hospital, National
Center for Global Health and Medicine, Japan

Introduction:Although urinary tract infections are common in
diabetic patients, there have been only a few studies that
investigated the relationships of pyuria in type 2 diabetic
patients with patient background, laboratory data and dia-
betes complications. We aimed to elucidate the risk factors for
asymptomatic pyuria among the patientswith type 2 diabetes.
Methods: We retrospectively investigated the patients with
type 2 diabetes who visited the Department of Internal
Medicine because of diabetes for the first time from
December 2010 to November 2012. The study protocol was
approved by institutional review board. We excluded the
patients who had cystitis or pyelonephritis or who had
antibiotics within 1 month. We collected the information
about patient characteristics, laboratory data, and diabetes
complications.We examined the coefficient of variation of R-R
interval (CVR-R) of electrocardiogram for the evaluation of
autonomic function. Pyuria was defined as the presence of
more than 10 leucocytes/High Power Field in a random urine
sample. We used t-test and chi-square test to compare the
variables between patients with and without pyuria. Values
were expressed as mean ± Standard Deviation.
Result: Among 121 eligible cases, 52 cases were female. Mean
age, BMI, and duration of diabetes were 63.2 ± 13.4 years old,
26.0 ± 5.7 kg/m2, and 5.1 ± 7.5 years, respectively. Forty-eight
cases had mental illness. Mean HbA1c, plasma glucose, and
CVR-R were 8.5 ± 2.1%, 195 ± 95 mg/dL and 3.0 ± 2.0%, respect-
ively. Pyuria was found in 19 cases (16%). Prevalence of pyuria
was significantly higher in female than male (30.8 vs 4.3%).
Patients with mental illness had significantly higher preva-
lence of pyuria than those without mental illness (25.0 vs
9.6%). Patients with pyuria had significantly lower mean CVR-
R than those without pyuria (1.8 ± 1.1% vs 3.2 ± 2.0%). In the
sub-analysis limited to female, mental illness and lower CVR-
R were significantly associated with the presence of pyuria.
Age, HbA1c, retinopathy were not associated with pyuria.
Conclusion: In addition to female sex, the presence of mental
illness, and low CVR-R values were significantly associated
with the asymptomatic pyuria in diabetic patients.We need to
carefully manage these patients for the risk of urinary tract
infections.

Nutrition, Diabetes Education and
Management Systems

OL08-1
Whole grain intakes are associated with better ABC control in
patients with type 2 diabetes in Taiwan
Hsiu-Yueh SU1, Min-Su TZENG2, Shu-Ti CHIOU3,
Neng-Chun YU4, Wayne H-H SHEU5. 1Department of Dietetics,
Taipei Medical University Hospital, 2Department of Nutritional
Science, Fu Jen Catholic University, 3Health Promotion
Administration, Ministry of Health and Welfare, 4Yu Neng-Chun
Diabetes Clinic, I-Lan County, 5Division of Endocrinology and
Metabolism, Department of Internal Medicine, Taichung Veterans
General Hospital, Taiwan

To study the association of whole grain intake with ABC
control in patients with type 2 diabetes, a cross-sectional
survey by using food frequency questionnaire was conducted
2011 in Taiwan. A total of 677 adults type 2 diabetes were
enrolled. Whole grain included brown rice and mixed grains,
and participants reported the intake frequency and the
amount of whole grains, including brown rice and mixed
grains, during the pastmonth on a daily, weekly, andmonthly.
Whole grain group was defined as intake of one of the brown
rice or mixed grains at least once a day and no whole grain
group was less than once a day. Only one third of diabetes
patients (n = 214) ate at least once a day whole grain (31.6% vs

Oral Presentations / Diabetes Research and Clinical Practice 120S1 (2016) S40–S64 S57



68.4%). There were no differences in calories, protein, fat, and
carbohydrate intake between those two groups. We found
that fiber intake (19.6 ± 9.7 vs. 15.5 ± 7.8 g/day, p < 0.01), mag-
nesium (341 ± 158 vs. 223 ± 101 mg/day, p < 0.001), phosphate
(1239 ± 478 vs. 945 ± 379 mg/day, p = 0.001), folic acid (149 ± 82
vs. 129 ± 54 mg/day, p < 0.001), niacin (19.3 ± 7.8 vs. 12.2 ± 5.1
mg/day, p < 0.001), calcium (631 ± 422 vs. 452 ± 298 mg/day,
p < 0.001) and iron (16.5 ± 7.9 vs. 12.6 ± 6.2 mg/day, p < 0.01)
intake were significantly higher in the whole grain group,
while sodium intake (1054 ± 628 vs.1197 ± 811 mg/day, p < 0.01)
was significantly lower in thewhole grain group. Values of SBP,
DBP, total cholesterol, HDL and triglyceride were not different
between whole grain and no whole grain groups. Levels of
HbA1c (7.5 ± 1.3 vs. 7.6 ± 1.5%, p = 0.02) and LDL-cholesterol
(96.2 ± 25.2 vs. 101.3 ± 30.3, p = 0.036) were also significantly
lower in the whole grain group. Percentages of those who
attained the ABC goals in the whole grain group were 13.5%
compared with 8.5% in the no whole grain group (p = 0.058).
Furthermore, whenvegetables (at least once a day) and fruit (at
least once a day) intake were added with whole grain group
together, the percentages of those who reached the ABC goals
were significantly higher in all intake at least once a day
compared with those no intake(15.9% vs. 8.6%, p = 0.017). In
conclusion, nutrients intake of thewhole grain (at least once a
day) group and glycemic controls were better than those who
did not take any whole grain group, We have to encourage
diabetes patients to take whole grain food to increase the
nutrients intake and maintain a better diabetes control.

OL08-2
Chinese physician–patient communication at T2D diagnosis
and links between patient-perceived communication quality
and patient outcomes: Insights from the IntroDia™ study
Yingying LUO1*, Linong JI1, Susan DOWN2, Anne BELTON3,
Matthew CAPEHORN4, William H. POLONSKY5,
Steven EDELMAN6, Victoria GAMERMAN7, James EMMERSON8,
Aus ALZAID9. 1Department of Endocrinology, Peking University
People’s Hospital, Beijing, China; 2Somerset Partnership NHS
Foundation Trust, Bridgwater, United Kingdom; 3International
Diabetes Federation, Brussels, Belgiumand TheMichener Institute for
Applied Health Sciences, Toronto, Ontario, Canada; 4National
Obesity Forum, UK and Clifton Medical Centre, Rotherham, United
Kingdom; 5Department of Psychiatry, University of California San
Diego, Behavioral Diabetes Institute, 6Division of Endocrinology and
Metabolism, University of California San Diego, Veterans Affairs
Medical Center, San Diego, California, 7Boehringer Ingelheim
Pharmaceuticals, Inc., Ridgefield, Connecticut, United States of
America; 8Boehringer Ingelheim Pharma GmbH& Co. KG, Ingelheim,
Germany; 9Prince SultanMilitary Medical City, Riyadh, Saudi Arabia

Effective communication between physicians and type 2
diabetes (T2D) patients may improve patient self-care and
outcomes. IntroDia™ is a global survey investigating phys-
ician-patient conversations in early T2D diagnosis and treat-
ment and the potential impact on patient self-care and self-
reported outcomes. As part of IntroDia™, 3628 T2D patients
from 26 countries were surveyed about conversations with
physicians at diagnosis.
A total of 886 T2D patients from China on 1 oral antidiabetes
drug completed an on-line survey on conversations with
physicians at diagnosis. Parameters examined included the
conversation’s content (via a 43-item version of PACIC
modified for T2D diagnosis), conversation quality (using
CAHPS, TIPS and IPC scale items to ascertain patient-perceived
communication quality [PPCQ]), current psychosocial status
(WHO-5, DDS) and self-care behaviour (SDSCA).
Four statement types were identified by factor analysis on a
global level – Collaborative (e.g. “Gave me choices about
treatment to think about”), Encouraging (e.g. “Told me that a
lot can be done to control my diabetes”), Discouraging (e.g.
“Told me that diabetes gets harder…”) and Recommending

Other Resources (ROR) (e.g. “Referred me to a dietician, health
educator, nurse or counselor”). In China, PPCQ was posi-
tively associated with Encouraging (β = 0.72, p < 0.001) and
Collaborative (β = 0.53, p < 0.001), negatively associated with
Discouraging (β =−0.53, p < 0.001) and not significantly asso-
ciated with ROR (β =−0.11, p = 0.157).
In turn, PPCQwas significantly associatedwith better self-care
behavior (SDSCA – general diet: β = 1.84, p < 0.001; specific diet:
β = 1.54, p < 0.001; exercise: β = 1.47, p < 0.001; medication:
β = 1.77, p < 0.001), poorer general well-being (WHO-5:
β =−0.19, p < 0.001), and not significantly associated with
diabetes distress (emotional DDS: β = 0.08, p = 0.176; regimen
DDS: β = 0.02, p = 0.718).
Physicians’ use of collaborative and encouraging conver-
sation elements at T2D diagnosis may improve physicians’
communication with patients, leading to slightly less general
wellbeing but overall better patient self-care behaviour.
Conversations using discouraging elements, however, may
be counterproductive.

OL08-3
Multidimensional effects of a diabetes management program
in a Taipei community hospital – a 7-year prospective follow-
up study
Chih-Cheng HSU1, Yu-Kang CHANG1, Jiun-Yian LIN2,
Pi-Yuan WONG2, I-Chuan LIN2, I-Ju LIEN2,
Chung-Hsueh CHUNG2, Tong-Yuan TAI2*. 1Institute of
Population Health Sciences, National Health Research Institutes,
Zhunan, 2Taipei Jen-Chi Hospital, Taipei, Taiwan

Background:Multidisciplinary diabetesmanagement program
has often been deemed as the important strategy to improve
quality of diabetes care. However, value-added effects of the
embodied health education remainunclear.We therefore used
a 7-year longitudinal diabetes cohort to demonstrate the
effects of usual medical care and the additional benefits to
diabetes control after implementing an accredited diabetes
management program in a community hospital.
Methods: We used descriptive statistics and trajectory ana-
lyses to investigate the changes of diabetes care indicators in
two time periods: before and after implementation of the
diabetes management program. The investigated diabetes
care indicators included fasting blood glucose, HbA1c, blood
pressure, triglyceride, total cholesterol, low-density lipopro-
tein cholesterol (LDL-C), smoking rate and frequency of
exercise per week.
Results: Since 2006, the investigated community hospital has
implemented a diabetesmanagement program, strengthening
dietetic consultation, health education, and case manage-
ment. The data surveillance center has currently recorded 300
enrollees to this program. Of the enrollees, 52.7% were male,
52.0% had education level ≦6 years, mean age was 61.2 ± 10.4
years at the first visit, and diabetes durationwas 8.6 ± 8.0 years
upon participating in the program. Compared to one year
before participation, the following indicators had been signifi-
cantly improved one year after recruited in the diabetes
management program: diastolic blood pressure (75.5 vs.
74.0 mmHg; P = 0.001), fasting blood sugar (148.9 vs. 135.0 mg/
dL; P < 0.001), HbA1c (8.0 vs. 7.4%; P < 0.001), total cholesterol
(192.6 vs. 181.4 md/dL; P < 0.001), LDL-C (121.2 vs. 113.4 mg/dL;
P = 0.007), triglyceride (181.2 vs. 152.3 mg/dL; P = 0.011), male
smoking rate (30.1 vs. 25.8%; P = 0.032), and regular exercise
(3.7 vs. 4.1 times per week; P < 0.001). Inspecting the 7-year
trajectory pattern, we found systolic and diastolic blood
pressure, total cholesterol, and LDL-C had continuously been
reduced since the patients received usual medical care;
however, glycemic control, triglyceride level, male smoking
rate, and frequency of exercise have not been improved until
the diabetes patients were recruited in the diabetes manage-
ment program.
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Conclusion: Our results indicate the healthy behaviors modi-
fication, an essential component in diabetes management,
can be effectively strengthened by multidisciplinary care in
the accredited diabetesmanagement program.Without health
education and dietetic consultation, the usual medical care
provided by physicians alone is hard to optimize diabetes care,
especially in bettering glycemic control, normalizing trigly-
ceride level and changing healthy lifestyle.

OL08-5
Intervention outcomes from a randomised controlled trial of
diabetes prevention: Mothers after Gestational Diabetes in
Australia Diabetes Prevention Program (MAGDA-DPP)
Sophy TF SHIH1, Sharleen O’REILLY2, Vincent VERSACE3,
Edward JANUS4, Timothy SKINNER5, John REYNOLDS6,
Carol WILDEY1, Rob CARTER1, James BEST7, Jeremy OATS8,
Michael ACKLAND9, Paddy PHILLIPS10, James DUNBAR1,
On Behalf of the MAGDA Study Group1. 1Centre for Population
Health Research, Faculty of Health, Deakin University, 2Institute of
Physical Activity and Nutrition Research, Deakin University, 3Greater
Green Triangle Department of Rural Health, Flinders University and
DeakinUniversity, 4Department ofMedicine, University ofMelbourne
and Western Health, Sunshine Hospital, St Albans, Victoria, 5School
of Psychological and Clinical Sciences, Charles Darwin University,
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Monash University, Australia; 7Lee Kong Chian School of Medicine,
Imperial College London and Nanyang Technological University,
Singapore; 8Melbourne School of Population and Global Health,
University of Melbourne, 9Department of Epidemiology and
Preventive Medicine, Monash University, 10Department of Medicine,
Flinders University and SA Health, Australia

Incidence of gestational diabetes mellitus (GDM) and type 2
diabetes (T2DM) is increasing worldwide posing an immense
burden to healthcare systems. Women with GDM diagnosis
have a life-time risk exceeding 70% of developing T2DM. The
Mothers after Gestational Diabetes inAustralia (MAGDA) study
was a randomised controlled trial aiming to assess the
effectiveness of a group-based lifestyle modification program
for women with GDM diagnosis in their first postnatal year. A
total of 573womenwere randomised to either the intervention
group (n = 284) receiving a structured diabetes prevention
program or the control group (n = 289) receiving usual care.
The diabetes prevention intervention comprised of 1 individ-
ual and 5 group face-to-face sessions delivered by trained
healthcare professionals followed by 2 additional follow-up
telephone calls.
Theprimaryoutcomewas changes in diabetes risk determined
by weight, waist and fasting plasma glucose (FPG). The
secondary outcomes included changes in behavioural goals,
depression score, and cardiovascular disease risk factors.
These outcomes were assessed at baseline and 12 months for
all participating women and additionally at 3 months for the
intervention participants only. At baseline, 28% and 38% of
participants were overweight or obese respectively, while only
10% participants had impaired glucose tolerance (IGT) and 2%
impaired fastingglucose (IFG). Resultsof intention to treat (ITT)
analysis show, at 12 months, the intervention groups’ average
weight loss was 0.23 kg (95% CI −0.89, 0.43) compared with
weightgainof 0.72 kg (95%CI0.09, 1.35) in theusual carecontrol
group. The change difference between groups over 12 months
was statistically significant, with 0.95 kg weight loss in the
intervention group (95% CI −1.87, −0.14, group by treatment
intervention p = 0.04). At threemonths, the intervention group
had lost 0.92 kg (p = 0.001) compared to the baseline levels.
Other significant outcomes at three months were reduction in
waistcircumference, totalcholesterol,high-density lipoprotein
cholesterol (HDL-C) and low-density lipoprotein cholesterol
(LDL-C) (all p < 0.001) in the intervention group. Reduction in
waist circumference, total cholesterol and LDL-C were main-
tainedat12months,butnot thereduction inweightandHDL-C.

The MAGDA-DPP study demonstrates a modest effect of the
intervention in women with prior GDM diagnosis. Although
1kg weight difference is likely to be significant for reducing
diabetes risk, the engagement effort required during the first
postnatal year is not sustainable in routinehealth services. It is
recommended to implement annual diabetes screening until
post-GDM women develop IGT or IFG, before offering an
intervention.

OL08-6
Program engagement in a randomised controlled trial for
diabetes prevention: Mothers after Gestational Diabetes in
Australia Diabetes Prevention Program (MAGDA-DPP)
Sophy TF SHIH1, Carol WILDEY1, Vincent VERSACE2,
Sharleen O’REILLY3, Rob CARTER1, Edward JANUS4,
Timothy SKINNER5, James DUNBAR1,
On Behalf of the MAGDA Study Group1. 1Centre for Population
Health Research, Faculty of Health, DeakinUniversity, 2Greater Green
Triangle Department of Rural Health, Flinders University and Deakin
University, 3Institute of Physical Activity and Nutrition Research,
DeakinUniversity, 4Department ofMedicine, University ofMelbourne
and Western Health, Sunshine Hospital, St Albans, Victoria, 5School
of Psychological and Clinical Sciences, Charles Darwin University,
Australia

Women with gestational diabetes (GDM) are at sevenfold
increased risk of developing type 2 diabetes compared with
women without GDM. The Mothers after Gestational Diabetes
in Australia (MAGDA) study was a multicentre randomized
controlled trial assessing the effectiveness of a structured
diabetes prevention program (DPP) for women with previous
GDM in their first postnatal year.
The MAGDA-DPP intervention comprised 1 individual and 5
group sessions delivered by trained healthcare professionals,
with 2 follow-up telephone calls. Women aged over 18 years
diagnosed with GDM in their most recent pregnancy were
recruited using multiple strategies: (i) an antenatal clinic
appointment approach (4 metropolitan hospitals); (ii) a
postnatal private obstetrician invitation letter; and (iii) a
postnatal invitation letter through the National Gestational
Diabetes Register (NGDR) to selected postcodes.
NGDR-recruited participants were older (p < 0.001) and the
babies of women recruited antenatally were younger than the
other recruitment methods (p < 0.001). On average, recruiters
spent 22 minutes per woman assessing interest and eligibil-
ity. ANOVA results showed no difference in recruitment
efforts (number of contacts, time and staff cost) across
different recruitment strategies. Recruitment success rates
did differ; with the NGDR being the most successful strategy
(149/191, 74%), followed by postnatal invitation (36/77, 47%)
and antenatal approach (402/1972, 20%) (p < 0.001). Among
women randomized to the intervention (n = 284), 66% (n =
188) completed ≥1 session. More specifically, 13% had only an
individual session (IS) (n = 37), 53% completed the individual
session plus ≥1 group session(s) (GS) (program minimum
standard, n = 149), with only 10% completing all 6 sessions
(n = 28). 34% of women randomised had no exposure (n = 96),
despite an average of 4 contact attempts made by facilitators.
On average, group facilitators spent 18 minutes per inter-
vention participant arranging and reminding women about
intervention sessions. Of those participants achieving the
program minimum standard, the average attendance was
3 sessions, with facilitators averaging 20 minutes with 10
contacts to achieve this. ANOVA tests showed no difference
in retention efforts between intervention participants
recruited by different strategies. Program attendance by
women recruited through antenatal approach, however, was
significantly lower than other recruitment methods [IS only
(p = 0.04), IS plus ≥1 GS (p = 0.01), and IS plus ≥3 GS
(p < 0.001)].
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Engaging women in a postnatal DPP is very challenging and
resource intensive. Despite substantive engagement effort, the
MAGDA-DPP experienced a low overall participation rate. The
improved recruitment and retention of olderwomen, however,
suggests an intervention timed for post-GDM women with
older children may be more appropriate.

OL08-7
Clinical application of a self-reported diabetic-behavior
assessment computerized program in management of
patients with type 2 diabetes mellitus
Hui-Chun HSU1, Ling-Wang AN2, Yau-Jiunn LEE1*,
Yu-Hung CHANG1, Der-Wei HWU1, Ruei-Hsia WANG3. 1Lee’s
Endocrinology Clinic, Taiwan; 2Beijing Ruijing Diabetes Hospital,
China; 3Kaohsiung Medical University, Taiwan

Objective: Diabetes self-management education/support
(DSME/S) is obligatory in long-term management of diabetes
because of a complexhealth intervention, is generally effective
at enhancing self-care behaviors. This study aimed to evaluate
the effectiveness of a self-reported diabetes-related behavior
dashboard computer program on clinical management of
patients with diabetes mellitus.
Materials and methods: A Chinese version of computerized
assessment system was constructed to evaluate diabetes self-
management behaviors, including health eating, takingmedi-
cation, exercise, blood glucose self-monitoring behaviors.
Furthermore, to assess the psychological stress, a short-form
Chinese version of PAID and WHO 5 well-being index
questionnaire were also build into the system. There were
3,404 patients with type 2 diabetes mellitus (T2DM) received
the behavior dashboard evaluation at baseline and re-evalu-
ated again 12-months later.
Results: The computer program content validity index was
calculated by experts’ ratings of item relevance. The CVI was
0.866∼1.0. The inter-rater reliability, involved the process of
inter-rater reliability assessment to test the rating consist-
ency among observational ratings was 0.816–0.965 (p <
0.001). The test-retest reliability of intra-class correlation
coefficient was 0.752 (p < 0.001). The baseline and 12-month
HbA1c, BMI, LDL cholesterol, and e-GFR levels correlated
well with the correspondent behavior scores of eating,
medication, exercise, self-blood glucose monitoring, the
PAID and WHO-5 scores, and the total scores. The difference
in baseline and 12-month HbA1C level was significantly
associated with the difference of baseline and 12-month
total score and a model predicting the 12-month HbA1C
level was also constructed.
Conclusion:Diabetes behavior assessment program could be a
precise, convenient computer-based system to evaluate the
diabetes related behavior that associated with glycemic
control in patients with T2DM.

OL08-8
Fidelity: The missing dimension in structured diabetes
education around the globe
Deborah SCHOFIELD1, Helen MITCHELL1*, Sophie MCGOUGH1,
Timothy SKINNER2, Bernie STRIBLING3, Kamlesh KHUNTI3,
Melanie DAVIES3. 1Diabetes WA, DESMOND Australia, Perth,
2Charles Darwin University, School of Psychological and Clinical
Sciences, Darwin, Australia; 3Leicester Diabetes Centre, DESMOND
UK, Leicester, United Kingdom

Background: Client centred structured education programs
with focus on the quality development of facilitators are a
proven method to enable supported self-care in diabetes.
Group programs for type 2 diabetes are conducted worldwide.
However, few can be deliveredwith sufficient fidelity to ensure
client outcomes.
DESMOND is the collaborative name for a family of group self-
management education modules, toolkits and care pathways

for people with, or at risk of, type 2 diabetes. It breaks the
mould of the traditional train the trainer model with its focus
on measuring the quality of the facilitator of the program. In
doing so facilitators strongly orientated in amedicalmodel are
moved along a pathway and provides them with the tools to
empower their patients. The DESMOND collaborative has
crossed international borders and is delivered in the UK,
Ireland, Qatar, Australia and New Zealand.
Aim: Based on solid evidence, quality diabetes structured
education provides a blueprint to maximise time spent pro-
blem solving self-care behaviours among peers and ensuring
the development of personalised action plans under the
guidance of skilled facilitators.
Method: There are agreed criteria on what constitutes quality
structured group education:

– An underpinning philosophy
– Evidence-based theories linked with outcomes
– Using a structured curriculum
– Delivered by trained educators
– Quality assured, with an ongoing audit

DESMONDUKhasworkedwith international partners to adapt
the program to enable translation into other countries.
Results: DESMOND across the globe is building the diabetes
workforce beyond its traditionalmedicalmodel by delivering a
consistent dose of quality education.
Aware of national health targets and messaging, the
DESMOND program has been adapted to reflect these differ-
ences, whilst maintaining the core elements of the program.
Cultural adaptions and modifications have been taking place
ahead of rolling out DESMOND in Qatar and in the Australian
Aboriginal and Torres Strait Islander Communities. The
changes include translating the participant resources into
Arabic as well as making the resources culturally acceptable.
The South Island of New Zealand has trained DESMOND
educators and the program is firmly embedded in their
diabetes care pathways.
Discussion: DESMOND has demonstrated how international
collaboration can share best practice between countries to
improve health outcomes. It is possible to transcend cultural
and geographical barriers with an evidence-based structured
education program. The training and quality development
pathway for facilitators has maintained the fidelity of the
program and ensured that the same “dose of DESMOND” is
given across the globe.

Novel Treatment for Diabetes and
Diabetic Complications

OL09-2
GLP-1 action attenuates breast cancer growth and progression
Shiho KOMATSU1, Takashi NOMIYAMA1*, Chikayo IWAYA1,
Yasuteru YOSHINAGA1, Shinichi YAMASHITA1,
Takako KAWANAMI1, Yuriko HAMAGUCHI1,
Tomoko TANAKA1, Akinori IWASAKI1, Toshihiko YANASE1.
1Fukuoka University, Japan

Incretin therapy has emerged as one of the most popular
treatment for type 2 diabetes. GLP-1R agonist, Exendin-4(Ex-4),
has received much attention, because of its tissue protective
effects beyond glycemic control, such as weight reduction and
vascular protection. We have previously reported vascular
protective effects (Diabetes 2010, BBRC 2011) and anti-prostate
cancer effect (Diabetes 2014, PLOS ONE 2015) of Ex-4. On the
other hand, breast cancer is one of themost popular cancers in
female with patients with type 2 diabetes and obesity. Then,
we next examined whether GLP-1 action could attenuate
breast cancer in the present study.
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First, we observed abundant GLP-1R expression in early stage
breast cancer (Stage I) tissue extracted from patients without
diabetes, but not advanced breast cancer (Stage IIb). In human
breast cancer cell lines, MCF-7, MDA-MB-231 and KPL-1 cell,
GLP-1R was expressed abundantly. 0.1∼10 nM Ex-4 treatment
significantly decreased cell number of breast cancer cells in
growth curve, in dose-dependent manner. Although Ex-4
did not induce apoptosis in breast cancer cells, BrdU assay
revealed that Ex-4 attenuates cell proliferation of breast
cancer cells in dose dependent manner. If we transplanted
MCF-7 cells into non-diabetic nude mice subcutaneously
and treated them with 300 pM/kg/day Ex-4 for 6 weeks, we
observed decreased tumor size of MCF-7 in Ex-4-treated mice,
in both male and female mice with no change in body weight
and blood glucose level. Immunohistochemistry with Ki67, a
marker of cell proliferation, revealed that breast cancer cell
proliferation was significantly decreased in tumor extracted
from mice treated with Ex-4. Further, 60% high fat diet
significantly increased breast cancer size and weight in
nude mice. Further, Ex-4 treatments decreased tumor size
and weight in high fat fed mice similar to that of control diet
level.
These data suggest that GLP-1 action could attenuate breast
cancer via inhibition of breast cancer cell proliferation.

OL09-3
Activation of heat shock response improves glucose
metabolism and inflammation in obese subjects with type 2
diabetes
Tatsuya KONDO1, Rieko GOTO1, Kaoru ONO1, Sayaka KITANO1,
Motoyuki IGATA1, Junji KAWASHIMA1, HiroyukiMOTOSHIMA1,
Takeshi MATSUMURA1, Hirofumi KAI2, Eiichi ARAKI1.
1Kumamoto University, Metabolic Medicine, 2Kumamoto University,
Molecular Medicine, Japan

Decreased heat shock response (HSR) is reported to be asso-
ciated with insulin resistance in type 2 diabetes. Activation of
HSR improves accumulated visceral adiposity and metabolic
abnormalities in type 2 diabetes. This study was designed
to identify the optimal intervention strategy of the activation
of HSR provided by mild electrical stimulation with heat
shock (MES +HS) in obese type 2 diabetes patients. We have
previously reported that MES +HS improved HbA1c by −0.43%
in male subjects with obese type 2 diabetes.
This study was a prospective, frequency-escalating, rando-
mized, open-label, triple-arm trial. A total of 60 obese type 2
diabetes patients were randomized into three groups of two,
four, or seven times treatments per week for 12 weeks.
No adverse events were identified. In comparison to the
baseline, MES +HS treatment over time significantly improved
visceral adiposity (−11.69 cm2. p < 0.001), glycemic control
(HbA1c: −0.36%: from 7.64% to 7.28%. p < 0.001), insulin
resistance (HOMA-IR: −1.09. p < 0.001), systemic inflammation
(TNF-α: −0.40 pg/mL. p < 0.001. CRP: −663.6 ng/mL. p = 0.008),
renal function (eGFR: +2.96 mL/min/1.73 m2. p < 0.001), hepatic
steatosis (AST/ALT: +0.06. p = 0.007) and lipid profiles (trigly-
ceride: −30.02 mg/dL. p = 0.015). The clinical target of HbA1c
less than 7.0% was achieved by 38.3% (n = 23) of participants
after MES +HS treatment. The reduction in HbA1c was
significantly greater in 4 per week (−0.36%. p = 0.036) or 7 per
week (−0.65%. p = 0.001) than that in 2 per week (−0.10%) of
treatment. The decrease in the visceral fat area showed similar
trend of changes (−5.37, −14.24, −16.45 cm2 by two, four, seven
per week, respectively), indicating that the beneficial effects
depend on its frequency. More pronounced effects were
observed in males (HbA1c: −0.44%. from 7.70% to 7.25%.
p < 0.001) than those in females (HbA1c: −0.17%. from 7.50%
to 7.33%. p = 0.140).
This research provides additional lines of evidence to support
the positive impacts of MES +HS in improving metabolic
outcomes in obese type 2 diabetes patients. Those who do

not reach the glycemic control goal of HbA1c less than 7.0%
could be offered additional personalized medical care includ-
ing MES +HS treatment.

OL09-7
Dipeptidyl peptidase-4 inhibitor prevents diabetic
nephropathy through STRA6 signaling
Kun-Der LIN1, Chao-Hung CHEN2, Hsing-Yi LIN3,
Mei-Yueh LEE2, Yu-Li LEE2, Wei-Wen HUNG2, He-Jiun JIANG2,
Pi-Jung HSIAO2, Shyi-Jang SHIN4*. 1Division of Endocrinology and
Metabolism, Kaohsiung Medical University Hospital, Kaohsiung
Medical University, 2Graduate Institute of Medicine, College of
Medicine, Kaohsiung Medical University, 3Cheng Ching Hospital,
4Department of Internal Medicine, School of Medicine, College of
Medicine, Kaohsiung Medical University Hospital, Kaohsiung
Medical University, Taiwan

We recently found that O-GlcNAcosylation of RBP4 receptor
(STRA6) with a decrease of RBP4 binding activity suppressed
CRBP-1 and RARα expression and thereafter activate apoptosis
and fibrosis in high-glucose cultured renal cells and in the
kidneys of diabetic mice. Dipeptidyl peptidase-4 inhibitors
(DPP-4i) was reported to capably ameliorate kidney fibrosis in
diabetic mice. We hypothesized that DDP-4i can produce its
pleiotropic action to prevent kidney damage beyond glycemic
control.
STRA6, CRBP1, RARα, caspase 3, collagen 1 and fibronectinwas
measured by Western blot analysis for protein and PCR for
mRNA expression in the kidney in normal fat diet(NFD)-fed,
high fat diet(HFD)-fed mice and sitaglitipin-treated HFD-fed
mice. We aimed to investigate whether the reciprocal appear-
ance of STRA6 cascade down-regulation and fibrosis increase
in the kidney of HFD-fed mice, and whether DPP4i reverses
these alterations beyond glycemic control.
The expression of STRA6, CRBP1 and RARα protein and mRNA
expression remarkably decreased, while caspase 3, collagen 1,
and fibronectin significantly increased in kidney of HFD-fed
mice as comparedwith NFD-fedmice. All these changes in the
aorta of HFD-fed mice were reversed in sitaglitipin-treated
HFD-fed mice. The blood glucose values in HFD-fed mice and
sitaglitipin-treated HFD-fed mice are not different, but are
higher than NFD-fed mice.
We conclude that DDP-4 inhibitor can produce its beneficial
action topreventHFD-induced fibrosis andapoptosis in kidney
of HFD-treated mice by reversing the suppression of RBP 4
receptor/CRBP-1/RARα signaling beyond its glycemic control.

OL09-8
Trans-S-1-propenyl-l-cysteine sulfoxide from Allium cepa
(onions) has appreciable antidiabetic potential in
streptozotocin-induced diabetic mice
Okechi ODUORI1,2, Kenji SUGAWARA1, Sakura YOSHIDA2,
Harumi TAKAHASHI1, Norihide YOKOI1, Morio NAKAYAMA2,
Susumu SEINO1*. 1Department of Molecular and Metabolic
medicine, Graduate School of Medicine, Kobe University, 2Graduate
School of Biomedical Sciences, Nagasaki University, Japan

Previous researches have shown that Allium cepa (onions)
possess appreciable antidiabetic effects in both animals and
human beings. Among the active compounds in A. cepa,
Alk (en) yl cysteine sulfoxides (ACSO) are believed to play a
major role in the onion’s pharmacological properties. Since
trans-S-1-propenyl-l-cysteine sulfoxide (PeCSO), is the major
ACSO in onions, our study was aimed at evaluating antidia-
betic potential of PeCSO in streptozotocin (STZ) induced
diabetic mice. To isolate PeCSO, onion bulbs were macerated
and subjected to a series of chromatographic techniques to
obtain PeCSOwith a yield of 1.65 mg/g fresh weight and purity
of 98%. Type 1 diabeticmicewas induced by a single high dose
STZ i.p injection while type 2 diabetes was induced by a
combination of high fat diet (HFD) and single low dose STZ.
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Oral administration of purified PeCSO in type 1 diabetic mice
for 4 weeks reduced blood glucose to an average of 189 mg/dL.
In contrast, diabetic controlmice that received saline had their
blood glucose exacerbate to 553 mg/dL, suggesting that PeCSO
was either suppressing the effects of, or ameliorating the
damage caused by STZ. Oral administration of the onion
extract in type 2 diabetic mice tended to decrease the elevated
blood glucose levels and to improve insulin sensitivity. To
determine the possible mode of action, we evaluated in vitro
antioxidant effect of PeCSO by monitoring its 2,2-diphenyl-1-
picrylhydrazyl (DPPH) and H2O2 scavenging abilities. At high
concentration of 50 mg/mL, PeCSO appeared to be an
excellent scavenger of DPPH radical when dissolved in
DMSO, with a DPPH radical formation inhibition ability of
91%, much higher than that of N-Acetyl cysteine (NAC), a
potent antioxidant, which was 51%. The result suggest that
one possiblemode of action of the observed antidiabetic effect
is by scavenging reactive oxygen species in the body. However,
PeCSO did not show any significant H2O2 scavenging ability.
From bioavailability assay, the highest concentration of PeCSO
in bloodwas observed 1 hour post oral administration andwas
also detectable 2 and 3 hours after administration. Although
more studies are needed, our results suggest that PeCSO
possess appreciable antidiabetic potential, probably by acting
as an antioxidant and thus promoting insulin sensitivity.

Novel Biomarkers for Diabetes

OL10-2
Pre-beta HDL in type 2 diabetes mellitus
Chi Ho LEE1, Sammy SHIU1, Ying WONG1, Kathryn TAN1*.
1University of Hong Kong, Hong Kong

Introduction: Cellular cholesterol efflux is the first step of
reverse cholesterol transport and the efficiency of this process
is determined partly by the concentration of extracellular
cholesterol acceptors like HDL. Pre-beta HDL mainly com-
poses of apolipoprotein (apo) AI and phospholipids, and
serves as the preferred acceptor of cellular cholesterol efflux
mediated by the ATP-binding cassette transporter A1 (ABCA1).
We have evaluated whether there are changes in pre-beta
HDL concentration in type 2 diabetic patients independent of
the levels of HDL cholesterol (HDL-C) and the effect on
cholesterol efflux.
Methods: 500 type 2 diabetic patients and 360 non diabetic
controlsmatched for age, gender and serumHDL-C levels were
recruited. Subjects on lipid lowering agents were excluded.
Plasma pre-beta HDL was measured by ELISA. In a random
subgroup of subjects (115 diabetic patients and 70 control
subjects), cholesterol efflux to serum mediated by ABCA1 was
determined by measuring the transfer of [3H]cholesterol from
Fu5AH cells expressing ABCA1 (induced by 22(R)-hydroxycho-
lesterol and 9-cis-retinoic acid) to the medium containing the
tested serum.
Results:Therewere no significant differences in the age and in
the proportions ofmale/female subjects between the 2 groups.
Despite the diabetic subjects having similar HDL-C levels
(1.25 ± 0.35 mmol/L) and apo AI (1.32 ± 0.23 g/L) as controls
(HDL-C: 1.25 ± 0.27 mmol/L, apo AI: 1.35 ± 0.22 g/L), serum pre-
beta HDLwas significantly lower in the diabetic patients [190.4
(123.0–260.5) ug/mL vs 201.6 (135.7–293.6) respectively, median
(interquartile range), p < 0.01]. Cholesterol efflux to serum
mediated by ABCA1 was reduced in diabetic patients com-
pared to control (1.40 ± 0.40% vs 1.72 ± 0.45 respectively, p <
0.05). In the diabetic patients, cholesterol efflux mediated by
ABCA1 correlated with log (pre-beta HDL) (r = 0.30, p < 0.05) but
not with HDL-C.
Conclusion: Low HDL-C level is common in patients with type
2 diabetes. However, even when type 2 diabetic patients were

compared with a group of non-diabetic control subjects with
similar HDL-C levels in our study, plasma pre-beta HDL level
was significantly decreased in diabetic subjects and was
associated with a reduction in cholesterol efflux to serum
mediated by ABCA1 ex vivo. Our data therefore suggest that
low pre-beta HDL level in type 2 diabetes might cause
impairment in reverse cholesterol transport.

OL10-3
The association among cardiotrophin-1, insulin resistance
and nonalcoholic fatty liver disease
Kai-Chou CHUANG1, Hao-Chang HUNG1, Hung-Tsung WU2,
Horng-Yih OU1, Ching-Han LIN1, Chih-Jen CHANG3*.
1Department of Internal Medicine, National Cheng Kung University
Hospital, 2Research Center of Clinical Medicine, National Cheng Kung
University Hospital, 3Department of Family Medicine, National
Cheng Kung University Hospital, Taiwan

Nonalcololic fatty liver disease (NAFLD) is the most common
cause of chronic liver disease worldwide. The disease is
characterized by awide spectrumof histological abnormalities
ranging from simple hepatic steatosis, to nonalcoholic steato-
hepatitis, to liver fibrosis, and to cirrhosis. Although the
precise mechanism of NAFLD remains incompletely under-
stood, themost accepted pathophysiologicmodel for NAFLD is
the “two-hit hypothesis”.
Cardiotrophin-1 is one member of the interleukin-6 family
cytokines. In the liver, previous studies demonstrated the
hepato-protective effects of cardiotrophin-1 in different
models of acute liver injury. Moreover, cardiotrophin-1 was
found to be upregulated in human andmurine steatotic livers,
and chronic administration of recombinant cardiotrophin-1
eliminated hepatic steatosis in obese mice.
Recently, one animal study suggested that cardiotrophin-1
may be a promising therapy for insulin resistance and linked
metabolic disorders. Although cardiotrophin-1 protects liver
against acute injury, it is unclear whether cardiotrophin-1 is
involved in the pathogenesis of NAFLD. Therefore, the aim of
this study is to clarify the association between cardiotrophin-1
and NAFLD.
We recruited 287 subjects with (n = 148) or without (n = 139)
NAFLD. All subjects received a health checkup and completed a
structuredquestionnaire, and thosewhodidnothaveamedical
history of diabetes received a standard 75-g oral glucose
tolerance test. Subjects with the following conditions or
diseases were excluded: (1) alcohol consumption ≧20 g/day in
the last year; (2) a positive test for hepatitis B surface antigen or
hepatitis C antibody or other causes of liver disease; (3) serum
creatinine >1.5 mg/dL; (4) any acute or chronic inflammatory
disease as determined by a leukocyte count >10000/mm3 or
clinical sighs of infections; (5) any other major including
generalized inflammation or advanced malignant disease.
Individuals with NAFLD had significant higher body mass
index (BMI), systolic and diastolic blood pressure, fasting
plasmaglucose,homeostaticmodelassessment-insulin resist-
ance (HOMA-IR) index, triglyceride, and high density lipopro-
tein (HDL) levels than those without it. Furthermore, subjects
with NAFLD had significant higher cardiotrophin-1 concentra-
tions than those without it. The results of multivariate linear
regression analysis showed that NAFLD was positively asso-
ciated with cardiotrophiin-1 after adjusting for age, gender,
BMI, HOMA-IR, systolic blood pressure (SBP), creatinine,
triglyceride, HDL, hsCRP, smoking, and habitual exercise.
Subjects with NAFLD had significant higher cardiotrophin-1
concentrations than those without it. Furthermore, NAFLD an
independent predictor of cardiotrophin-1 levels after adjusting
for age, gender, BMI, HOMA-IR, SBP, creatinine, triglyceride,
HDL, hsCRP, smoking, and habitual exercise. Cardiotrophin-1
may be a surrogate biomarker of NAFLD.
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OL10-5
The role of irisin in components of metabolic syndrome,
insulin secretion and resistance in schoolchildren
Chung-Ze WU1,2, Jin-Shuen CHEN3, Li-Chien CHANG4,
Yuh-Feng LIN5,6, Dee PEI7, Nain-Feng CHU8,9. 1Division of
Endocrinology and Metabolism, Department of Internal Medicine,
Shuang Ho Hospital, Taipei Medical University, 2Department of
Internal Medicine, School of Medicine, College of Medicine, Taipei
Medical University, 3Division of Nephrology, Department of Internal
Medicine, Tri-service, General Hospital, National Defense Medical
Center, 4National Defense Medical Center, School of Pharmacy,
5Graduate Institute of Clinical Medicine, College of Medicine, Taipei
Medical University, 6Department of Internal Medicine, Shuang Ho
Hospital, Taipei Medical University, 7School of Medicine, College of
Medicine, Fu Jen Catholic University, 8Superintendent, Taitung
Hospital, Ministry of Health and Welfare, 9National Defense Medical
Center, School of Public Health, Taiwan

Background: The prevalence of obesity worldwide has
increased rapidly in recent decades, leading to increased
morbidities and mortalities. Different from white adipose
tissue, brown and beige adipose tissues contain abundant
mitochondria, and help burn energy and create non-shivering
thermogenesis. Enriching brown and beige adipose tissuemay
have potential as an anti-obesity strategy. Irisin, shaved from
fibronectin type III domain containing 5 (FNDC5) in muscle
tissue, increases after exercise and is believed to be the
crucial factor in converting white adipose tissue to beige
adipose tissue. In the present study, we explored the relation-
ship between irisin levels and components of metabolic
syndrome, fibrinolytic proteins, insulin secretion and resist-
ance in schoolchildren in Taiwan.
Methods:Therewere 369 children (172 boys and 197 girls), aged
10.3 ± 1.5 years, enrolled from Taiwan elementary schools in
our study. Irisin, anthropometry, metabolic syndrome compo-
nents, insulin secretion, and resistance were measured.
Subjects were divided into normal, overweight, and obese
groups for evaluation of irisin in obesity. Finally, the relation-
ship between irisin level and metabolic syndrome in boys and
girls was analyzed.
Results: In boys, irisin levels were not associated with BMI
percentile, body fat, blood pressure, lipid profiles, insulin
secretion or resistance. The irisin levels in boys were asso-
ciated, however, with age and fasting plasma glucose. After
adjusting for age, the irisin level in boys was negatively related
to fasting plasma glucose (r =−0.21, p = 0.006) and weakly
positively related to soluble plasma activator receptors (r =
0.135, p = 0.046). In girls, the irisin levels were associated with
age and body fat. However, after adjusting of age, the irisin
levels in girls were only positively related to fasting plasma
glucose (r = 1.49, p = 0.038). In both genders, irisin levels were
similar among normal, overweight, and obese groups, and
between subjects with and without metabolic syndrome.
Conclusion: The irisin levels were not associated with meta-
bolic syndrome and obesity in either boys or girls in Taiwan.
However,we found that the irisin levelswerenegatively related
to fasting plasma glucose in boys and positively related to
fasting plasma glucose in girls. The contrary relationship
between irisin and fasting plasma glucose in boys and girls
needs further exploration in the future.

OL10-6
Association between 1,5-anhydroglucitol and early-phase
insulin secretion in Chinese patients with newly diagnosed
type 2 diabetes mellitus
Jian ZHOU1, Xiaojing MA1, Hang SU1, Yaping HAO1, Xiang HU1,
Yuqi LUO1, Zixuan DENG1, Yuqian BAO1, Weiping JIA1.
1Department of Endocrinology and Metabolism, Shanghai Jiao Tong
University Affiliated Sixth People’s Hospital, Shanghai Clinical Center
for Diabetes, Shanghai Diabetes Institute, Shanghai, China

Objective: Glucose monitoring plays a key role in comprehen-
sivemanagement of diabetes. Insulin secretion deficiency and
insulin resistance are involved in both the onset and progres-
sion of diabetes mellitus. The goal of this study was to probe
into the relationships of glycated hemoglobin A1c (HbA1c) and
1,5-anhydroglucitol (1,5-AG) with insulin sensitivity and
secretion in patients who were newly diagnosed with type 2
diabetes mellitus.
Methods: A total of 302 patients with newly diagnosed type 2
diabetes mellitus (166 men and 136 women; age range, 27–79
years old) were enrolled in this study. The homeostasis model
assessment of insulin resistance (HOMA-IR) and homeostasis
model assessment of β cell function (HOMA-β) were calculated
to evaluate the basal insulin sensitivityand secretory function,
respectively. Insulinogenic index (IGI) was used for assess-
ment of early-phase insulin secretion. HbA1c was detected by
high-performance liquid chromatography. Serum 1,5-AG was
assayed using the enzymatic method.
Results:When the subjects were stratified according to HbA1c
quartiles, the trends analyses showed an upward trend
for HOMA-IR and downward trends for both HOMA-β and IGI
with increasing HbA1c quartiles (all P for trend <0.001).
Increased 1,5-AG quartiles were accompanied by a decreasing
trend in HOMA-IR and increasing trends in HOMA-β and IGI
(all P for trend <0.001). Multiple stepwise regression analysis
revealed that the independent correlations of HOMA-IR
(standardized β = 0.525) and HOMA-β (standardized β = –0.673)
with HbA1c were present (both P < 0.001) when HbA1c was
defined as the dependent variable. Moreover, 1,5-AG was not
only independently associated with HOMA-IR and HOMA-β
(standardized β = –0.349 and 0.232, both P < 0.01), but also
exhibited an independent and positive association with IGI
(standardized β = 0.242, P < 0.001).
Conclusions: 1,5-AG level was not only correlated with basal
insulin sensitivity and secretion, but also closely associated
with early-phase insulin secretion in Chinese patients with
newly diagnosed type 2 diabetes mellitus.

OL10-7
Increases in urinary N-acetyl-β-D-glucosaminidase excretion
are associated with increased arterial thickness and presence
of carotid plaques in type 2 diabetes
So Ra KIM1, Gyuri KIM1, Ji-Yeon LEE1, Yong-ho LEE1,
Eun Seok KANG1, Bong-Soo CHA1, Byung-Wan LEE1*.
1Department of Internal Medicine, Yonsei University College of
Medicine, Seoul, Korea

N-acetyl-β-D-glucosaminidase (NAG) present in high concen-
tration in lysosomes of proximal renal tubular cells is released
into the urine after renal proximal tubule injury. Recently,
urinary NAG has gained considerable attention because of its
clinical implications as a sensitive and specific biomarker
for early stage diabetic kidney disease. Several studies on
associations between urinary NAG and micro-/macrovascular
complications of diabetes have been reported. However, there
is no data on association between urinary NAG and carotid
intima media thickness (IMT) in patients with type 2 diabetes
mellitus (T2D). The aim of this study was to investigate
whether increases in urinary NAG are associated with arterial
atherosclerosis assessed by carotid IMT. In this retrospective
cross-sectional study, a total of 343 participants with T2D
who had been tested for urinary NAG, carotid IMT, and
gluco-metabolic parameters were enrolled. Demographic
factors including age, sex, body mass index, smoking habit,
blood pressure, duration of diabetes, and history of cardiovas-
cular events were recorded. Mean age and duration of diabetes
were 59.9 and 11.6 years, respectively. The participants with
above median level of urinary NAG (11.4 (8.72–16.7) U/gCr)
showed significantly higher values of mean and maximum
carotid IMT (0.72 (0.60–0.84) vs 0.67 (0.58–0.77) mm and 0.90
(0.74–1.06) vs 0.82 (0.70–0.97) mm, respectively) than
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participants withmedian level of urinary NAG and below (4.89
(3.70–6.21) U/gCr). In participants with carotid plaques, the
levels of urinary NAG were significantly higher than those
without plaques (7.53 (5.24–12.0) vs 6.35 (4.40–8.35) U/gCr). In
the multiple regression analysis, age (STD β = 0.22), hyperten-
sion (STD β = 0.13), and above median level (7.21 U/gCr) of
urinary NAG (STD β = 0.13) predicted higher values of
maximum carotid IMT. Odds ratio for presence of carotid
plaques after adjustment for age, hypertension, albuminuria,
serum cholesterol, and estimated glomerular filtration rate
was 1.86 (95% CI, 1.02–3.38) for increase in urinary NAG. In
conclusion, urinary NAG was independently associated with
carotid atherosclerosis in patients with T2D.

OL10-8
Validation of a novel biomarker panel, DNlite, for
management of renal complication in type 1 diabetes
Yann-Jinn LEE1, Wei-Ya LIN2, Hsiang-Chi WANG2,
Chi-Yu HUANG1*, Wei-Hsin TING1, Lee-Ming CHUANG3,
Tzu-Ling TSENG2*. 1Department of Pediatrics, Mackay Memorial
Hospital, 2Bio Preventive Medicine Corp., 3Department of Internal
Medicine, National Taiwan University Hospital, Taiwan

Background: In the previous studies, we have developed a
novel biomarker panel, DNlite, for detecting kidney disease
in patients with type 2 diabetic mellitus (T2DM). We also
establish a novel scoring system, diabetic nephropathy score
(DN_Score). DN_Score is a composite score built from fitting
several urinary biomarkers, including alpha2-HS-glycoprotein
precursor (AHSG), alpha-1-antitrypsin (A1AT) and acid-

1-glycoprotein (AGP) in DNlite, to a statistical model that
correlates highly with the stage of kidney disease in T2M.
However, the development of diabetic nephropathy (DN)
of T2DM is not as straightforward as it is in type 1 diabetic
mellitus (T1DM) where there is a clear progression from
normal renal function to hyperfiltration after about 5 years.
In order to strengthen the application of DNlite, we conduct a
large scale validation of DNlite in patients with T1DM.
Material and methods: 447 patients with T1DM were enrolled
and tested with DNlite. There were 206 male and 241 female
participants. The mean age was 21.15 ± 9.5 years. Related
clinical parameters were well recorded. To access the severity
and riskof kidney disease, patientswere further categorized by
GFR and albuminuria (KDIGO 2012 Clinical Practice Guideline).
Results: The difference between patients with normo- and
clinical albuminuria was very significant (p < 0.0001), and
diagnostic accuracy using AUROC is up to 0.92. The DN_Score
and stage in KDIGO is highly correlated. The difference
of DN_Score between the low risk (1 if CKD) and the high risk
(1–4+) is very significant (p < 0.0001). We also evaluated the
correlation of DN_Score with metabolic variables. DN_Score
was highly correlatedwith BMI, blood pressure, fasting plasma
glucose, HbA1c and plasma triglyceride level.
Conclusion: DN_Score is correlated significantly with the
traditional indicators of DN in all stages of the disease in
Type 1 DM. The application of DNlite in T1DM for detecting of
DN has been demonstrated in this study. Furthermore, the
application of DNlite for managing the DN prognosis in T1DM
is under investigation.
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PA-01
The impact of age on fasting plasma glucose-based screening
algorithms for gestational diabetes mellitus
Chun-Heng KUO1, Szu-Chi CHEN1, Feng-Jung NIEN2,
En-Tzu WU3, Shin-Yu LIN6, Lee-Ming CHUANG4,5,
Chien-Nan LEE6, Hung-Yuan LI4*. 1Department of Internal
Medicine, New Taipei City Hospital, New Taipei City, 2Department of
Internal Medicine, National Taiwan University Hospital, Yun-lin
branch, Yun-lin 3Department of Obstetrics and Gynecology, Dianthus
MFM Clinic, 4Department of Internal Medicine, National Taiwan
University Hospital, 5Institute of Preventive Medicine, College of Public
Health, National Taiwan University, 6Department of Obstetrics and
Gynecology, National Taiwan University Hospital, Taipei, Taiwan

Objective: Screeningmethods based on fasting plasma glucose
(FPG) have beenproposed to reduce oral glucose tolerance tests
(OGTT) in the diagnosis of gestational diabetes mellitus (GDM)
by the IADPSG criteria. Since these methods are developed in
countries where women get pregnant at younger ages, they
may not be applicable in countries wherewomen get pregnant
at older ages. In this study, we investigated the impact of
maternal age on diagnosis of GDM.
Research design and methods: In 2011, 948 pregnant women
who received a 75 g OGTT to diagnose GDMat National Taiwan
University Hospital were included. FPG-based screening
algorithms considering age or not were developed. Another
375 pregnant women were recruited in 2013–2015 as a
validation cohort for the algorithms.
Results: Using FPG criteria only, more GDM were missed in
women ≥35 years old than in women <35 years old (13.3%
vs. 5.8%,p < 0.001).AmongGDMwomen≥35yearsold, 62.5%had
normal FPG. The sensitivity, specificity, and the percentage of
womenwhoreceivedOGTT (OGTT%)of theFPG-basedscreening
algorithm were 92.1%, 100%, and 77.6%, respectively. Another
algorithm was developed with age-specific cutoffs for FPG,
which reduced OGTT% to 59.2%, with good sensitivity (91.3%)
and specificity (100%). Similar reduction inOGTT%was found in
the validation cohort (87.0% to 70.1%). In the simulation, if the
percentage ofwomen≥35 years oldwere between 30% and 70%,
algorithms considering age can reduce OGTT% by 15.4–19.9%.
Conclusions: Algorithms considering age can reduce the need
of OGTT in the diagnosis of GDM.

PA-02
Improvement on risk factors of metabolic syndrome by
community activities in small to medium hospital-study from
local hospital in Kaohsiung
Shan-Sian YU1*, Jia-Ru LIN1, Chia-Yin LIAO1, Chao-Liang SUN1.
1Kaohsiung Municipal Feng-Shan Hospital, Taiwan

Objective: Metabolic syndrome is a cluster of conditions
included high blood pressure, high fasting blood sugar,
abnormal cholesterol and obesity. The more risk factors in
metabolic syndrome, the higher morbidity occurred in cardio-
vascular diseases and diabetes mellitus. In 2014, the major
diseases among the top ten leading causes of death were
chronic diseases such as heart diseases, diabetes mellitus and
cerebrovascular diseases in Taiwan. The prevalence of meta-
bolic syndrome in population of age over 20-year-old is 19.7%.
This study aimed to connect the small to medium hospital
with diversified community activities to improve life patterns
and decrease metabolic syndrome.
Methods: We recruited participants with metabolic syndrome
from the medical examination center, screen activities,
inpatients and outpatients. The participants were randomized
to experiment group and control group. Community activities
were provided for experiment group. The biochemistry test
and satisfaction of the community activities were collected
after the intervention.
Results: The analysis was done using SPSS 12.0 statistical
package. The satisfaction of the community activities was
92.7%. In the experiment group, the systolic blood pressure
(decreased 21.61 ± 17.81 mmHg), the fasting blood sugar
(decreased 21.49 ± 32.26 mg/dL) and triglyceride (decreased
87.33 ± 194.58 mg/dL) showed significantly improvement. The
waistline of female participants decreased 4.11 ± 3.59 cm and
6.08 ± 3.90 cm in male participants. In control group, systolic
blood pressure (decreased 5.87 ± 21.2 mmHg), triglyceride
(decreased 36.94 ± 122.98 mg/dL) and high-density lipoprotein
(increased 3.59 ± 6.12 mg/dL) showed the significance. There
are significantly improved in systolic blood pressure, trigly-
ceride and the waistline of both male and female participants
between experiment and control group.
Conclusions: After the diversified community activities in
experiment group, the risk factors ofmetabolic syndrome such
as blood pressure, fasting blood sugar, triglyceride and
waistline improved significantly. It is effective for the small
to medium hospital to connect with the diversified com-
munity activities to improve the risk factors of metabolic
syndrome.

PA-03
Effects of exercise program on normal responsiveness of
serum GDF15 in middle-aged women
Kyong Hye JOUNG1, Ji Min KIM1, Hyon-Seung YI1, Ju Hee LEE1,
Koon Soon KIM1, Hyun Jin KIM1, Minho SHONG1,
Bon Jeong KU1*. 1Department of Internal Medicine, Chungnam
National University Hospital, Daejeon, Korea

Background: Protective effects of exercise on the chronic
inflammatory disease such as metabolic disease and cardio-
vascular disease is emerging as one of very important field
of medical research. Growth differentiation factor 15 (GDF15)
is well-known as stress-induced cytokine association with
metabolic disease. GDF15 play a role in body weight by higher
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regulation of glucose and fatty oxidativemetabolism in animal
models. The effects of GDF15 on metabolism have similarities
with the muscle fiber-derived or cytokines or peptides called
as “mytokine”. However, the study whether exercise have
effects on the plasma level of GDF15 has not been reported.
Therefore, we examined the change of GDF15 level with
metabolic parameters, including glucose and various kinds
of cholesterol after regular exercise.
Methods: We enrolled the 20 subjects to be able to do aerobic
and strength exercise at least 3 times a week during 12 weeks.
All subjects had baseline records, including age, body mass
index (BMI), waist to hip ratio, body fat percentage. Blood
samples were collected the fasting, 2 and 4 hour after taking
the high calorie mixed meal at the starting and ending time
of study.
Results:Twopeople excluded the study because of anemia and
laboratory errors. Total 18 subjects were enrolled and women
with average age of 37 ± 10 years. 4 subjects were glucose
intolerance (22.2%). 7 subjects had dyslipidemia (38.9%). Body
weight, BMI, waist to hip ratio, and body fat percentage had no
difference. Metabolic parameters in fasting state, including
glucose, insulin, cholesterol, HOMA-IR, and HOMA-β had no
difference. We investigated the differentials between fasting
and 2 hr postprandial glucose level (2 hr postprandial glucose –
fasting glucose, ΔGlu 2-0) and between fasting and 2 hr
postprandial GDF15 level (2 hr postprandial GDF15 – fasting
GDF15, ΔGDF 2-0) in subgroup according to glucose intoler-
ance. ΔGlu 2-0 showed significantly higher variation in
Subjects with glucose intolerance than in subjects with
normal glucose tolerance at time before exercises. However,
two groups showed no difference in ΔGlu 2-0 at time after
exercise. ΔGDF 2-0 in subjects with normal glucose tolerance
showed positive values at all of times before and after exercise.
However, in subjects with glucose intolerance showed nega-
tive ΔGDF 2-0 at times before exercise, but positive ΔGDF 2-0 at
times before exercise.
Conclusion: Our data suggested that exercise in subjects with
glucose intolerance could result in recovery of GDF15 response
at postprandial times with improvement of postprandial
glucose level.

PA-04
Association between serum white blood cell counts and
hemoglobin A1c in a Korean adult population
DongJun KIM1*, JaeWon HONG1, JungHyun NOH1,
JongChol WON2, KyungSoo KO2. 1Inje University Ilsanpaik
Hospital Department of Internal Medicine, 2Inje University Ilsanpaik
Hospital Department of Internal Medicine, Cariovascular and
Metabolic Disease Center, Korea

Few studies have investigated the clinical effect of subclinical
inflammation on the use of the hemoglobin A1c (HbA1c) as a
screening parameter for diabetes or prediabetes. We investi-
gated the association between serum white blood cell counts
(WBC) within normal ranges as a marker of subclinical
inflammation and HbA1c levels in a Korean adult population.
Among 11,472 adults (>/=19 years old) who participated in the
2011–2012 Korea National Health and Nutrition Examination
Survey, participants with anti-diabetes/anti-hypertensive/
anti-lipid drugs, or history of previous cancer, or the presence
of chronic kidney disease, or positivity of HBsAg, or abnormal
WBC (<4000 micro/L or >10000 micro/L) were excluded. Finally
in 7116 participants, we investigated the association between
quartile (Q) of WBC and HbA1c. After adjusting for age, sex,
fasting plasma glucose (FPG), the presence of college gradu-
ation, smoking history, the presence of hypertension, serum
total cholesterol, serum triglyceride, and the presence of
anemia, the level of HbA1c increased with increase of WBC
(HbA1c, mean+/−SEM, 5.55+/−0.01% in Q1, 5.58+/−0.01% in Q2,
5.60+/−0.01% in Q3, and 5.65+/−0.01 in Q4, p < 0.001). After
adjusting for above mentioned covariates, the proportions (%)

of an HbA1c level of >/=5.7%, and >/=6.5% were also higher in
participants with the increase of WBC (proportion of >/=5.7%,
30.9+/−1.0% in Q1, 34.1+/−1.0% in Q2, 36.6+/−1.0% in Q3, and
39.3+/−1.0% in Q4, p < 0.001; proportion of >/=6.5%, 3.1+/−0.4%
in Q1, 2.9+/−0.4% in Q2, 4.1+/−0.4% in Q3, and 4.1+/−0.4% in Q4,
p = 0.022). In logistic regression analyses with above men-
tioned variables as covariates, the proportions of an HbA1c
level of >/=5.7%, and >/=6.5% increased with increase of WBC
(odds ratio [95% CI] for HbA1c level of >/=5.7%, 1.20 [1.02–1.42],
p = 0.028 in Q2, 1.37 [1.16–1.62], p < 0.001 in Q3, and 1.59 [1.35–
1.89], p < 0.001 inQ4; forHbA1c level of >/=6.5%, 0.85 [0.45–1.63],
p = 0.632 in Q2, 1.79 [1.01–3.18], p = 0.048 in Q3, and 2.03 [1.13–
3.64], p = 0.018 inQ4). Our study showed that serumWBC count
within normal ranges,marker of subclinical inflammation, are
associated with the increase of HbA1c after adjusting for
several covariates including FPG. The data suggested that the
subclinical inflammation need to be considered before using
HbA1c as a screening test for prediabetes or diabetes.

PA-05
Incidental risk for diabetes according to the change level of
body mass index in Korean men
Mi Hae SEO1, Sung Keun PARK2, Jae-Hong JAE-HONG3*,
Chang-Mo OH4. 1Department of Internal Medicine, Gumi Hospital,
Soon Chun Hyang University, School of Medicine, 21Total Healthcare
Center, Kangbuk Samsung Hospital, Sungkyunkwan University,
School of medicine, 3Departments of Preventive Medicine, School of
Medicine, Kyung Hee University, 4The Korea Central Cancer Registry,
National Cancer Center, Korea

Objective: Although accumulated evidence implies that
change of body mass index (BMI) have deep relation with
diabetes, there is little information about longitudinal rela-
tionship between the BMI change and diabetes in Asian.
Therefore, this studywas conducted to evaluate the incidental
risk of diabetes according to the change of body mass index
Research design and methods: Cohort of 31,138 middle aged
nondiabetic Korean men was followed-up annually or bienni-
ally from 2005 to 2010. On the basis of BMI in 2005, study
participants were categorized into 5 groups according to their
change levels of BMI for follow-up period from the lowest
quintile to the highest quintile (1stquintile – 5thquintile). The
incidence and adjusted hazard ratios (HRs) for diabetes were
evaluated in 5 quintiles.
Results: During 120,785.3 person-years of follow-up, 1,687
(5.3%) incident cases of diabetes developed between 2006 and
2010 (quintile 1: 6.6%, quintile 2: 4.3%, quintile 3: 4.0%, quintile
4: 5.0%, quintile5: 7.2%).Whenquintile 3was set as a reference,
in adjusted model, the adjusted hazard ratios for diabetes
showed the J-shaped relationship with the levels of BMI
change [quintile 1: 1.52 (1.27–1.82), quintile 2: 0.85 (0.70–1.04),
quintile 3: 1 (reference), quintile 4: 1.27 (1.05–1.53), quintile 5:
2.85 (2.39–3.40), respectively].
Conclusions: In this study, J-shaped relationship pattern was
demonstrated between risk for diabetes and the change levels
of BMI. This finding indicates that the risk of diabetes can
paradoxically increase not only by decreased BMI and but also
by increased BMI in Korean men.

PA-06
Elevated circulating plasma miRNA27b-3p in type 2 diabetes
and reduced miRNA3195 in diabetic nephropathy
Rui HAN1, Xu LIU3, Dian-ping SONG1, Xiaochen LIU2,
Wei YANG1, Hsiang-fu KONG3*, Marie Chia-mi LIN3.
1Department of Endocrinology, The first Affiliated hospital of
Kunming medical University, Yunnan, China; 2Department of
Epidemiology, School of Public Health, Brown University, USA; 3HF
Kung Academician Workstation, Kunming Medical University,
Chunrong Road, Yunnan, 4School of Biomedical Sciences, The Chinese
University of Hong Kong, China
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Diabetic nephropathy (DN) is the most common chronic
microvascular complication in diabetes, in particular the
type 2 diabetes (T2DM). But DN is always neglected by diabetic
patients. It is need to find a simple, sensitive and specific
marker for early detection, diagnosis and treatment of DN. The
unique circulating microRNAs (miRNAs) observed in patients
with early DN are candidates as new biomarkers. In this study,
we first applied miRNA microarray techanology and identifi-
fied four miRNAs, miR27b-3p, miR215, miR3195, and miR4298,
which were increasedmore than 1.5 folds in pooled (n = 20 per
each group) plasma samples from DN and T2DM patients, as
compared to normal control (NC) subjects. To validate these
miRNAs as biomarkers, we measured and analyzed their
plasma levels by quantitative real-time PCR in 205 subjects
including 65 T2DM patients with early DN, 70 patients with
T2DMwithout DN and 70 NC. And the area under the curve for
circulation miRNAs was determined using Receiver Operator
Characteristic analysis. We found that the plasma concentra-
tions of miRNAs, miR-27b-3p was significantly increased
among the patients with early DN, T2DM without kidney
disease and normal controls (NC) (p = 0.007 < 0.01), within two
groups thatmiRNA27b-3pwas significantly increased in T2DM
andDN comparedwithNC (p = 0.021 < 0.05 and p = 0.037 < 0.05,
respectively), but there is no significant between DN and DM
(p = 0.852 > 0.05). The plasma concentrations of miRNA3195
was no significantly among the patients with early diabetic
nephropathy and type 2 diabetes (without kidney disease) and
normal controls (P = 0.068 > 0.05), within two groups that
miRNA3195 was significantly decreased in DN compared
with T2DM and NC (p = 0.043 < 0.05 and p = 0.043 < 0.05,
respectively). While miR-215, miR-4298 were no significantly
among the three groups. According to the regression analysis,
the concentrations of miRNA27b-3p was correlation with BMI
(r = 0.163, p = 0.020) and HbA1c (r = 0.170, p = 0.015). The con-
centrations of miRNA27b – 3p was still increased among the
three groups when BMI, HbA1c was not considered. The area
under ROC curve of miRNA27b-3p, miRNA215, miRNA3195,
and miRNA4298 were 0.406, 0.400, 0.318 and 0.500, respect-
ively), while combined miRNA27b-3p and miRNA3195, The
area under ROC curve is 0.7057 (p = 4.206 × 10−6). Our results
demonstrated that the applications of circulating miR27b-3p
as a potential biomarker for DN/T2 DM and miR3195 for DN,
and thus can be used in clinicalmonitoring,or the combination
of elevatedmiR27b-3p and reducedmiR3195 as biomarkers for
DN warrant further investigations.

PA-07
The presence and the extent of gastric atrophy are inversely
associated with incident diabetes
Tse-Ya YU1, Jung-Nan WEI2, Chun-Heng KUO3,
Jyh-Ming LIOU4, Mao-Shin LIN4, Shyang-Rong SHIH4,
Cyue-Huei HUA5, Yenh-Chen HSEIN5, Lee-Ming CHUANG4,
Ming-Shiang WU4, Hung-Yuan LI4*. 1Far Eastern Memorial
Hospital, New Taipei City, 2Chia Nan University of Pharmacy and
Science, Tainan, 3Department of Internal Medicine, New Taipei City
Hospital, New Taipei City, 4Department of Internal Medicine,
National Taiwan University Hospital, Taipei, 5Division of Clinical
Pathology, National Taiwan University Hospital Yun-Lin Branch,
Yun-Lin, Taiwan

Objective: Gastric atrophy results in low plasma ghrelin,
vitamin B12 deficiency, and a change in gut microbiota
because of decreased gastric acid secretion, which may lead
to the incidence of diabetes. Helicobacter pylori infection is a
major cause of gastric atrophy and is associated with diabetes
in some reports. Since there is no study which investigates
the impact of gastric atrophy on diabetes, we conducted a
prospective cohort study to examine the relationship between
H. pylori infection, gastric atrophy, and incident diabetes.
Research design and methods: From 2006 to 2012, we enrolled
855 subjects without diabetes. Serum antibodies against

H. pylori were measured at baseline. Gastric atrophy was
defined as serum pepsinogen (PG) I ≤70 ng/mL and PG I/II ratio
≤3. PG I/II ratio was used as a measure for the extent of gastric
atrophy.
Results: At baseline, 283 (36%) subjects were positive for
H. pylori infection and 78 (9%) subjects were diagnosed as
gastric atrophy. Serum PG I/II ratio was inversely correlated
with HOMA2-IR, HOMA2%B, andH. pylori IgG titer (all p < 0.05).
During an average of 3.4-year follow-up, 73 subjects (9%)
developed diabetes. Subjects with gastric atrophy had a lower
risk of incident diabetes (HR 0.28, 95%CI 0.09–0.91, p < 0.05),
adjusting for risk factors of diabetes, blood pressure, and lipid
profiles. Serum PG I/II ratio predicted incident diabetes
(adjusted HR 2.06, 95%CI 1.11–3.84, p < 0.05). However, H.
pylori infection was not associated with incident diabetes
(p > 0.05).
Conclusions: The presence and the extent of gastric atrophy
are inversely associated with incident diabetes.

PA-08
Changes in lifestyle habits and subsequent risk of type 2
diabetes in males and females
Kaoru TAKAHASHI1,2, Tadashi NISHINO1, Toshinari YASUDA1,
Akiko SUGANUMA2, Naoki SAKANE2*. 1Hyogo Health Service
Association, 2Division of Preventive Medicine, Clinical Research
Institute, National Hospital Organization Kyoto Medical Center,
Japan

Objectives: Several lifestyle factors have been associated with
an increased risk of type 2 diabetes (T2D). However, whether
changes in lifestyle factors are related to the subsequent type 2
diabetes risk remains unknown. The aim of the present study
was to evaluate the association between changes in lifestyle
habits during a one-year period and the subsequent 5-year risk
of type 2 diabetes.
Methods: A prospective study of 59,400 non-diabetic partici-
pants aged from 40 to 74 years (29,253 males and 30,147
females) was performed using the Specific Health Check and
Guidance System in Japan. Inclusion criteria included being
aged 40–74 years. Exclusion criteria included diabetes, hyper-
tension, hyperlipidemia, and chronic kidney disease treat-
ment. The height and weight of the subjects were measured,
and information concerning lifestyle habits (eating speed,
physical activity, exercise habits, gait speed, alcohol drinking,
smoking, and restorative sleep) was obtained using a self-
administered questionnaire in 2008 and 2009. Incident cases of
T2D were defined based on FPG≥ 7.0 mmol/L, postprandial
glucose ≥11.1 mmol/L, glucose HbA1c≥ 6.5%, and the use of
anti-diabetic agents. Cox proportional hazard models were
used to calculate hazard ratios (HRs) and 95% confidence
intervals (CI) with adjustment for age, BMI, and initial and
changes in lifestyle factors.
Results: Over amean follow-up period of 3.9 years, 1,223males
(4.2%) and 427 females (1.4%) newly developed T2D. In males,
neversmokershadsignificantly lowerT2Driskscomparedwith
the reference group (HR 0.65, 95% CI 0.57–0.74). In males with
changesof lifestyle factors,skippingbreakfastwassignificantly
associated with an increase of T2D (HR 1.46, 95% CI, 1.06–1.99).
In females, never smoking and faster gait speed were signifi-
cantly associated with a decrease of T2D (HR 0.53, 95%CI 0.36–
0.79; HR 0.76, 95%CI 0.58–0.98). In females with changes of
lifestyle factors, slower eating speed was significantly asso-
ciated with a decrease of T2D (HR 0.72, 95%CI 0.56–0.93).
Conclusions: These findings suggest that several changes
of lifestyle factors were associated with an increased or
decreased rate of T2D. Lifestyle modification targeting these
factors is required to prevent T2D in the future.
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PA-09
Gender differences in plasma growth arrest-specific protein 6
levels in adult subjects
Yi-Jen HUNG1*, Chien-Hsing LEE1, Yi-Shing SHIEH2,
Fu-Huang LIN3, Chang-Hsun HSIEH1. 1Division of Endocrinology
and Metabolism, Tri-Service General Hospital, National Defense
Medical Center, 2School of Dentistry, National Defense Medical
Center, 3School of Public Health, National Defense Medical Center,
Taipei, Taiwan

Background: Growth-arrest-specific 6 (Gas6) is recognized
as a secreted vitamin K-dependent protein, as it interacts
with receptor tyrosine kinases of the TAM (Tyro-3, Axl, Mer)
family. The plasma Gas6 are important to the inflammatory
process, and are involved in diverse human diseases. Few
studies have shown plasma Gas6 concentration varies with
genders. Hence, the aim of this study was to determine
whether plasmaGas6 levels are associatedwith sex hormones
in both genders.
Methods: A total of 589 adult subjects, including 361 male and
228 female were recruited. Plasma Gas6 concentration, bio-
chemical, testosterone, estradiol (E2), sex hormone-binding
globulin were assayed. The index of free androgen (FAI) and
free E2 (FEI) were calculated.
Results: Our results showed that significantly higher Gas6
levels were observed in adult male rather than female
(P < 0.05). In univariate regression analysis, plasma Gas6
levels were positively associated with FAI in male (β = 0.167,
P = 0.002) and both E2 and FEI in female (β = 0.384, P < 0.001 and
β = 0.292, P < 0.001, respectively). Otherwise, Gas6 levels were
inversely associated with ages in both genders (β =−0.234,
P < 0.001 in male and β =−0.226, P = 0.001 in female, respect-
ively). Inmultivariate regression analysis, only age inmale and
E2 in female were independent variables to determine the
plasmaGas6 levels (β =−0.231, P = 0.002 and β = 0.458, P = 0.001).
Conclusions: These results suggest that plasma Gas6 is
associated with sex hormones in female and ages in male,
indicating a potential role of sex hormones and ages involving
the Gas6/TAM system.

PA-10
Glucose-dependent insulinotropic peptide level is associated
with the development of type 2 diabetes mellitus
Sunghwan SUH1, Jeehyun LEE2, Ji Cheol BAE3, Sang-Man JIN4,
Hyun Jin KIM5, Jong Chul WON6, Sang Yong KIM7,
Nam Han CHO8, Moon-Kyu LEE4*. 1Dong-A University Medical
Center, 2Pusan National University, 3Samsung Changwon Hospital,
Sungkyunkwan University School of Medicine, 4Samsung Medical
Center, Sungkyunkwan University School of Medicine, 5Chungnam
National University School of Medicine, 6Sanggye Paik Hospital,
College of Medicine, Inje University, 7Chosun University Hospital,
Chosun University School of Medicine, 8Department of Preventive
Medicine, Ajou University School of Medicine, Korea

Introduction: Incretin hormone levels as a predictor of type 2
diabetes mellitus have not been fully investigated. Therefore,
we measured incretin hormone levels to examine the rela-
tionship between circulating incretin hormones, diabetes, and
future diabetes development in this study.
Materials and Methods: A nested case-control study was
conducted in a Korean cohort. The study included the
following two groups: the control group (n = 149), the incident
diabetes group (n = 65). Fasting total glucagon-like peptide-1
(GLP-1) and total glucose-dependent insulinotropic peptide
(GIP) levels were measured and compared between these
groups.
Results: Fasting total GIP levels were higher in the incident
diabetes group than in the control group (32.64 ± 22.68 pmol/L
vs. 25.54 ± 18.37 pmol/L, P = 0.034). There was no statistically
significant difference in fasting total GLP-1 levels between
groups (1.14 ± 1.43 pmol/L vs. 1.39 ± 2.13 pmol/L, P = 0.199). In
multivariate analysis, fasting total GIP levels were associated

with an increased risk of diabetes (odds ratio, 1.005; P = 0.012)
independent of other risk factors.
Conclusion: Fasting total GIP levels may be a risk factor for the
development of type 2 diabetes mellitus. This association
persisted even after adjusting for other metabolic parameters
such as elevated fasting glucose, hemoglobin A1c, and obesity
in the pre-diabetic period.

PA-11
The relationship between body composition, glycemic index,
and glycemic response of foods in healthy Indonesian adults
Kamalita PERTIWI1*, Ardy Brian LIZUARDI1, Astri KURNIATI1,
Lina ANTONO1, Susana XIE1, Vanessa YOLANDA1.
1PT. Nutrifood Indonesia, Indonesia

Previous study showed that body composition could influence
glycemic response in healthy subjects. However, only a small
number of respondents were included in the study. The
objective of the current research was to study the relationship
between body composition, glycemic index, and glycemic
response of food in healthy Indonesian adults. Seventy-eight
adults (BMI: 22.8 ± 3.4 kg/m2) were recruited to participate in
the study. Body weight and composition were determined by
body composition analyzer (Inbody 720). Capillary finger stick
blood sample were analyzed for glucose concentration at −0,
15, 30, 45, 60, 90, and 120 minutes and the resulting 2 h iAUCs
following consumption of a 50-grams glucose beverage and
noodles in two separated days were calculated. Study results
were analyzed in different BMI and gender categories. The
current study showed that glycemic index of noodles was not
correlated with body composition. However, skeletal muscle
mass (SMM) was negatively correlated with iAUC of glucose
(r: −0.29, P: 0.009). In overweight subjects (n = 9) (BMI 23.0–
25.0 kg/m2), a strong significant negative correlation between
iAUCof glucose andwaist-to-hip ratio (WHR) (r: −0.83, P: 0.006)
was observed. In obese subjects (n = 19) (BMI > 25.0 kg/m2),
iAUC of glucose was moderately positively correlated with
visceral fat (r: 0.59, P: 0.007) and iAUC of noodles was
moderately positively correlated with WHR (r: 0.61, P: 0.005).
Subgroup analysis showed that iAUC of glucose and noodles
were negatively correlatedwith SMM (r:−0.42 and−0.37, P: 0.01
and 0.024) only in male adults (n = 37). However, there was no
correlation observed between body composition to glycemic
response of foods in female adults. This study showed that
muscle mass might be a potential determinant of glycemic
response of food in Indonesian adult subjects.

PA-12
Chronic kidney disease and peripheral artery disease in type 2
diabetes
Chih-Hsun CHU1*, Chun-Chin SUN1, Wan-Chi CHUANG1,
Wei-Cheng CHANG1, Yu-Hsuan TSAI1, Wang-Jung KAO1.
1Division of Endocrinology and Metabolism, Department of Internal
Medicine, Kaohsiung Veterans General Hospital, Kaohsiung, Taiwan

Background: To examine the association of chronic kidney
disease (CKD)with the peripheral artery disease (PAD) in type 2
diabetic subjects.
Materials and methods: A total of 212 type 2 diabetic patients
(64 ± 13 years, 135 males) were enrolled and divided into
two groups: one with a presence of CKD (eGFR < 60 mL/min/
1.73 m2, n = 74) or one without (n = 138). We recorded clinical
and biochemical data as well as ankle brachial index (ABI) for
comparisons. Data are reported as mean ± SD.
Results:ThepatientswithCKDwas older andhadhaddiabetes
mellitus (DM) longer, had higher systolic blood pressure (BP),
higher albumin to creatinine ratio (ACR) than those without
CKD. The patients with CKD also had more prevalence of
hypertension and dyslipidemia. Lower mean ABI was noted in
those with CKD than without (1.08 ± 0.15 vs 1.14 ± 0.10, p =
0.001). The occurrence of PAD (defined as one ABI < 0.9) was
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also more in those with CKD (17.6% vs 3.6%, p = 0.001). We
foundmean ABI was positively correlated with eGFR (γ = 0.184,
P = 0.007), and negatively correlated with age (γ =−0.326,
P < 0.001), duration of DM (γ =−0.386, P < 0.001), and systolic
BP (γ =−0.200, P = 0.003). Multivariate regression analysis
revealed that age and duration of DM were correlated with
mean ABI.
Conclusions: Type 2 diabetic patients with CKD are associated
with higher prevalence of PAD than those without. Moreover,
older age and longer duration of DM account for the highest
risks. Routine performance of ABI for early detection of PAD is
indicated in these patients.

PA-13
The relationship between hyperglycemic clamp and low dose
graded glucose infusion in quantifying second phase insulin
secretion
Dee PEI1*, Te-Lin HSIA1, Jiunn-Diann LIN2, Chung-Ze WU2,
Yen-Lin CHEN3. 1Department of Internal Medicine, Cardinal Tien
Hospital, School of Medicine, Fu-Jen Catholic University, 2Division of
Endocrinology and Metabolism, Department of Medicine, Shuang-Ho
Hospital, Taipei Medical University, 3Department of Pathology,
Cardinal Tien Hospital, School of Medicine, Fu-Jen Catholic
University, New Taipei, Taiwan

Aim: First phase insulin secretion usually disappears even in
pre-diabetic stage. Thus, maintaining glucose control after
occurrence of diabetes must rely on the existence of second
phase insulin secretion (SPIS). There are several methods to
quantify SPIS, such as oral glucose tolerance, low dose graded
glucose infusion (LDGGI) andhyperglycemic clamp (HC). In the
same time, whether to use c-peptide and deconvolution to
estimate “true” insulin secretion was also suggested to have
some influence on the measurement. If we take the HC as the
gold standard, it is interesting to note that LDGGI has never
been validated against HC. In the same time, whether to use
deconvolution is also interesting.
Methods: Fourteen subjects (3 with normal glucose tolerance,
8 with pre-diabetes and 3 with diabetes) were enrolled. They
received both 120 min HC and 200 min LDGGI proposed by
Polonsky et al. Four different SPIS were measured. Two from
the HC, i.e., plasma insulin level (PIclamp) and insulin
secretion rate (ISRclamp, by using deconvolution) between 80
and 120 min. Similarly, the other two were from the LDDGI,
plasma insulin level (PILDDGI) and ISR (ISRLDDGI) by decon-
volution during thewhole test. Simple correlation was used to
evaluate their concordance.
Results: Both PILDDGI and ISRLDDGI were highly correlated
with PIclamp (r = 0.851, 0.748, p = 0.000). It should be noted that
the r value is higher for the PILDDGI than that of ISRLDDGI. In
the same time, the PIclamp and ISRclamp is also highly
correlated (r = 0.886, p = 0.000).
Conclusion: Our results showed that if we take clamp as the
gold standard, PILDDGI could be used as another accurate
method to measure SPIS. In the same time, to use deconvo-
lution is not mandatory in order to have precise estimation

PA-14
Clinical pictures associated with borderline heteroplasmy rate
of 3243 mitochondrial tRNA Leu (UUR) mutation in type 2
diabetes
Yoshihiko SUZUKI1*, Junichiro IRIE2, Shigeo OHTA3,
Motoaki SANO4, Toshihide KAWAI5, Shu MEGURO2,
Nobuhiro IKEMURA4. 1HDC Atlas Clinic, 2Department of Internal
Medicine, Keio University School of Medicine, 3Department of
Biochemistry and Cell Biology, Institute of Development and Aging
Sciences, Graduate School of Medicine, Nippon Medical School,
4Department of Cardiology, Keio University School of Medicine,
5Department of Internal Medicine, Saiseikai Central Hospital,
Tokyo, Japan

Approximately 0.5–2.8% of Japanese diabetic patients popula-
tion is estimated to have mitochondrial DNA (mtDNA)
mutation at position 3243 in the blood. However, the cut-off
limitation for detecting the mutation in blood differs depend-
ing upon the judgements of researchers. In general, using the
ordinary polymerase chain reaction (PCR) method, the thresh-
old is around 1% of the heteroplasmic rate. A new technology
using real-time PCR with a TaqMan Probe was introduced,
which can quantify as little as 0.001% of the 3243 mtDNA
mutation in blood cells. By using this method, we examined
the association of low borderline heteroplasmic rate with
clinical pictures in cross sectional study of type 2 diabetes.
189 patients with type 2 diabetic were subjected. The profile of
the 189 subjectswas 142males and 47 females. Their ageswere
59.4 ± 10.2 years anddiabetes durationwas 12.1 ± 7.9 years. BMI
22.9 ± 4.0 and HbA1c 8.2 ± 1.3% (mean ± SD).
In result, the heteroplasmy rates were about six times higher
than the healthy controls (aged 20–60 years, n = 186). In all the
type 2 diabetes subjects, the mathematical mean and SD of
heteroplasmy rate was 0.041 ± 0.018%. When logarithmically
converted, the data were seemingly distributed normally. By
the data, themeanwas –1.408, and SDwas 0.142. “Mean + 2SD”
was −1.124, which corresponds to 0.075% of the heteroplasmy
rate. Therefore, we regarded the patients with over 0.075%
heteroplasmic rate as having a high level among type 2
diabetes patients.
As the result, five patients were positioned over 0.075%.
Interestingly, all the five had clinical pictures associated with
mitochondrial dysfunction, such as juvenile cataract (Subject-
1: 0.090% of heteroplasmy rate), ophthalmoplegia and lipoma
(Subject-2: 0.102%) and high lactate levels in the blood
(Subject-3: 0.172% and Subject-4:0.115%). Subject 5 (hetero-
plasmy rate: 0.127%) had a maternal inheritance of diabetes
and cerebellar atrophy. The details of Subjects 1 and 2 have
been described in Diabetologia 2004 and Diab.Res.Clin, Prac.
2004 63(3): 225–9
Thus, when we define the upper-borderline level of hetero-
plasmy rate to be 0.075% among type 2 diabetes patients, five
patients were found to have a high heteroplasmy rate.
Interestingly, the five patients had one or two mitochondria-
associated characteristics. They did not have hearing loss.
Therefore, we propose that clinicians should not overlook the
important features of mitochondrial diabetes, even when the
result of examination for 3243 mtDNAmutation is negative by
ordinary PCR method and even when hearing loss is absent.

PA-15
The correlation between lifestyle factors and subclinical
neuropathy in patients with type 2 diabetes
Chieh-Hsiang LU1–3*, Hsiang-Hsun CHUANG1. 1Ditmanson
Medical Foundation Chia-Yi Christian Hospital, 2Department of
Business Administration, College of Management, National Chung
Cheng University, 3Department of Nursing, DAYEH University,
Taiwan

Background: Little is known regarding correlation between the
lifestyle factors and asymptomatic neuropathy in patients
with type 2 diabetic (T2D) in Taiwan. The aim of the study was
to evaluate which lifestyle factors were associated with
increased risk of subclinical diabetic neuropathy.
Method: We conducted a prospective cross-sectional study
at Chia-Yi Christian Hospital, Taiwan. 153 T2D patients
with subclinical neuropathy, which was diagnosed by using
neuro-electrophysiology, 2-point discrimination, and pressure
threshold measurement were enrolled. Questionnaires
including food frequency questionnaire (FFQ) and Douleur
Neuropathique 4 (DN4) questionnaire were obtained.
Results: Of 153 participants, 38 (24.8%) patients were diag-
nosed to have subclinical neuropathy. Comparing the lifestyle
factors between the two groups, T2D patientswith neuropathy
had significant lower amounts of daily vegetable intake
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(1.97 ± 1.1 vs. 2.49 ± 1.0, p = 0.01) and higher amounts of
smoking (0.45 ± 0.5 vs. 0.16 ± 0.37) than T2D patients without
neuropathy. In addition, T2D patients with neuropathy had
significantly higher levels of HbA1C, microalbuminuria, and
urine albumin to creatinine ratio. In a multivariate logistic
regression model, smoking, HbA1C and presence of micro-
albuminuria were significantly associated with increased risk
of neuropathy in DM patients.
Conclusion: Decreased vegetable intake and habit of smoking
were lifestyle factors to develop neuropathy in T2D patients.
Therefore, daily vegetable intake and smoke cessation should
be strongly recommended in T2D patients.

PA-16
Insulin significantly changes the expression of T1DM mice’s
circulating microRNA
Wen PAN1*, Jinhua YAN1, Jianping WENG1. 1The Third Affiliated
Hospital, Sun Yat-Sen University, China

Background and objective: the circulating miRNA spectrum of
patients with Type 1 Diabetic Mellitus (T1DM) is expected to
early screening and diagnosis, but the patients involved in the
clinic trial usually use the treatment of insulin,whichneeds us
to understand the influence of insulin to T1DM circulating
miRNA.
Method: We measured circulating miRNA expression by
microarray and quantitative RT-PCR in plasma samples of
streptozotocin (STZ)-treated C57BL/6 mice after 4 weeks
glargine intervention.
Result: compared with blank control group and diabetic
control group, insulin improves the expression of miR-320a
(1: 2.65: 10.71, p < 0.01), miR-26b (1: 1.42: 3.95, p < 0.05), let-7b (1:
2.88: 39.77, p < 0.01) in serum.
Conclusion: Confirmation of the change of TiDM circulating
miRNA by insulin is helpful for the early diagnosis of T1DM.

PA-17
The differences ofmetabolic syndrome in elderly subgroups: A
special focus on young-old, old-old and oldest old
Tsung-Ju CHUANG1, Chia-Luen HUANG1, Chien-Hsing LEE1,
Chang-Hsun HSIEH1, Yi-Jen HUNG1, Chi-Feng HUNG1,
Yao-Jen LIANG1, Yen-Lin CHEN1, Te-Lin HSIA1, Dee PEI1*.
1Division of Endocrinology and Metabolism, Department of Internal
Medicine, Tri-Service General Hospital, National Defense Medical
Center, Taipei

Background: Metabolic syndrome (MetS) is known to be
correlated to future diabetes and cardiovascular disease. Due
to the aging society, the increasing prevalence of MetS in the
elderly is an important health issue. However, there were few
studies focusing in this field. We investigated the changes of
MetS components in the subgroups of the elderly.
Methods: Subjects aged above 65 years old who underwent
routine health checkups in Taiwan (N = 18916) were divided
into three groups (young-old: ≧65 and < 75, old-old: ≧75 and
<85 and oldest-old ≧85). By usingmultiple logistic regressions,
the odds ratio (OR) of subjects with abnormal MetS compo-
nents to have MetS were evaluated.
Results: For men, the systolic blood pressure (SBP) and high-
density lipoprotein cholesterol increased as the age got older.
On the contrary, the diastolic blood pressure and triglycerides
(TG) decreased. In women, the waist circumference and SBP
increased significantly from the young-old to the oldest-old
groups. The highest percentage having MetS was 35% in old-
old men and 62% in oldest-old women. Finally, subjects with
high TG had the highest and BP had the lowest ORs for having
MetS in both genders except oldest-old women.
Conclusions: In the elderly, the MetS and its components have
different patterns not only in young-, old- and oldest-old
groups but also in men and women. Moreover, among the five
components, hypertension was always the most prevalent

one. Finally, subjects had high TG had the highest OR to have
MetS compared to other components.

PA-18
Diabetes nurse case management: Improving the health of
diabetes high-risk groups
Yu-lin YU1*. 1Feng Yuag Hospital, Taiwan

In recent years, diabetes prevalence has been gradually
increasing worldwide. This research was aimed to investigate
the effect of diabetes nurse case management for diabetes
high risk patients in improving their health self-management.
Methods: An observational method was adapted in this
research. The research was performed from Jan to Sep, 2015.
The study participants with high diabetes risks were referred
by the Endocrinology and Metabolic department or Family
Medicine department. The enrollment criteria include fasting
blood glucose (FBG) of 100∼125 mg/dL or total cholesterol of
>200 mg/dL. The participants were given 1 to 1 individualized
health education by a certified diabetes educator as a case
manager. The health education content include: intensive diet
and physical activity behavioral counseling program adhering
to the tenets of the Diabetes Prevention Program (DPP)
targeting loss of 7% of body weight and should increase their
moderate physical activity to at least 150 min/week. The
program was implemented for 6 months. The patients’ pre-
and post-intervention physical measurements, body mass
index (BMI), and waist circumference, blood pressures, and
blood biomarker levels were compared and their lifestyle
changes monitored.
Results: A total of 75 patients were enrolled in this study, with
31 male (41.3%), 44 female (58.6%), and an average age of
57.71 ± 10.85 years. After the study intervention, 44 (58.7%)
patients maintained moderate physical activity to at least
150 min/week, 17 (22.7%) patients achieved 90–150 min/week.
Most patients were determined with significant weight,
BMI, diastolic and systolic blood pressure, FBG, and total
cholesterol improvements (p < 0.05), yet, with no change in
waist circumferences.
Conclusion: The American Nation Institutes of Health
Diabetes Prevention Program (DPP) and the Finland Diabetes
Prevention Study (DPS) research team have reported that
intensive lifestyle modification programs are very effective in
the prevention or delay of type 2 diabetes. The research also
indicated that high diabetes risk cases can improve their
health conditions after the intervention of diabetes nurse case
management. Pay for performance has become a popular
approach to increase efficiency in health care. It is with hope
that pay for performance in Taiwan can be implicated in the
group of high risk for diabetes to increase the awareness of
chronic disease and promote the health of the pre-diabetes.

PA-19
Association of uric acid concentrations and metabolic
syndrome in Taiwan elderly population
Chia-Luen HUANG1, Yi-Jen HUNG1, Dee PEI2, Yen-Lin CHEN3,
Chang-Hsun HSIEH1*. 1Division of Metabolism and Endocrinology,
Department of Internal Medicine, Tri-Service General Hospital,
National Defense Medical Center, Taipei, 2Department of Internal
Medicine, Cardinal Tien Hospital, School of Medicine, Fu-Jen Catholic
University, 3Department of Pathology, Cardinal Tien Hospital, School
of Medicine, Fu-Jen Catholic University, New Taipei City, Taiwan

Background: Currently, uric acid (UA) is not in the definition of
Metabolic syndrome (MetS), the positive correlation between
UA and MetS had been shown in several studies. The aging of
the general population becomes a major issue due to the
progress in the public health. However, the aforementioned
relationship between MetS and UA is not fully explored in
elderly group. To fill up the deficient piece of knowledge, we
enrolled age-difference groups in the Taiwanese elderly to
shed light on the relationships between UA levels and variable
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numbers of MetS component. We would like investigate UA
according to the number of MetS components.
Methods:We randomly selected 36,169 subjectswhowere over
65 years old for 10 years and 18,907 subjects, 9,732 male and
9,175 female participants had MetS, were eligible finally.
Subjects were grouped by age to be young-old (65–74 years
old), old-old (75–84 years old), and oldest-old (85–94 years
old). Correlations between MetS components and UA were
evaluated and multivariate linear regression analysis was
performed to confirm if UA is independently related to MetS
components.
Results: Positive correlation between UA levels and variable
numbers of MetS component in the female and male young-
old and old-old groups but oldest-old groups. There were
trends of correlations betweenUA levels and variable numbers
of MetS component in young-old and old-old groups, but
reversed relationships in both genders of oldest-old groups.
Conclusion: In this cross-sectional study, we found that serum
UA is correlated with the elder agewith MetS and age is one of
the risk factors for increasing UA in the elder groups, but
reversed correlation in the male oldest-old group.

PA-20
The correlation between carbohydrate food intake and
nutritional knowledge, attitude, behavior and self-efficacy
among community people
Mei Yuan LIU1*, Mei-Yu TU1. 1Chi Mei Medical Center, Taiwan

Objectives: The purpose of this study is to understand the
correlation between carbohydrate food intake and nutritional
knowledge, attitude, behavior and self-efficacy among com-
munity people and participants enrolled in hospital reduction
program. With the health intervention strategies to maintain
more balanced diet, it is anticipated that subjects can reach
long-term weight reduction goal.
Methods: Subjects who randomly selected from community
activity and participants who joined Chimei weight reduction
programwere issued a self-reporting questionnaire to fill after
a single instruction. Questionnaire included questions cover-
ing food frequency, nutrition knowledge, attitude and self-
efficacy.
Results: A final 169 valid questionnaires (response rate 84.5%)
were analyzed. The results showed a significant positive
correlation between body weight and waist circumference,
hip circumference, blood pressure, pasta-based intake, meal
frequency and fried food frequency. There were significant
negative correlations between body weight and vegetable
intake, eating attitudes, as well as eating behaviors. There
were significant positive correlation between nutrition knowl-
edge, attitude, health self-efficacy, but not between nutrition
knowledge and dietary behaviors. Eating behaviors were also
positively correlated with health self-efficacy. Among women
group, better nutrition knowledge, attitudes and behaviors
were shown along with age increase. Healthy eating behaviors
were negatively associated with frequency of dining out or
purchase of half-cooked food. We concluded that more
frequent dining out owing to busy work and school could be
a major factor hindering health eating behaviors.

PA-21
Comparison of diabetes conversion rates among Chinese
prediabetic population using different diagnosis criteria
Zhenping ZHAO1, Tengfei MAN2, Mei ZHANG1,
Tongtong WANG3, Zhengjing HUANG1, Shusen LIU2,
Yichong LI1, Chun LI1, Samuel S. ENGEL3, R. Ravi SHANKAR3,
Yingmei TU2, Linhong WANG1, Kimberly BRODOVICZ3,
Limin WANG1*. 1National Center for Chronic and Non-
communicable Disease Control and Prevention, Chinese Center for
Disease Control and Prevention, 2Merck Sharp & Dohme (China) R&D
Co., Ltd., Beijing, China; 3Merck Research Laboratories, Merck & Co.,
Inc., Kenilworth, NJ, USA

Background: The American Diabetes Association (ADA), the
World Health Organization (WHO) and the National Institute
for Health andCare Excellence (NICE) have different criteria for
diagnosing prediabetes. However, what needs to be explored is
whether these criteria result in different conversion rates to
diabetes in Chinese population in order to determine which
criteria should be used in the early screening or intervention of
prediabetes.
Objective: The study aims to compare the diabetes conversion
rates in a Chinese prediabetic population diagnosed using
different criteria.
Method: A 4-year retrospective cohort (recruting1397 sub-
jects aged 18–89 at 4 sites) was built to estimate the rates of
diabetic conversion in subjects with prediabetes compared to
normoglycemic at baseline. Diabetes (physician diagnosis)
conversion rates were calculated in seven mutually exclusive
prediabetic subgroups, including ADA specific isolated
impaired fasting glucose (IFG; 5.6≤ FPG < 6.1 and 2hPG < 7.8);
WHO isolated IFG (6.1≤ FPG < 6.9 and 2hPG < 7.8); ADA specific
combined IFG and impaired glucose tolerance (IGT; 5.6≤ FPG
< 6.1 and 7.8≤ 2hPG < 11.1); WHO Combined IFG and IGT
(6.1≤ FPG < 6.9 and 7.8≤ 2hPG < 11.1); ADA isolated IGT
(FPG < 5.6 and 7.8≤ 2hPG < 11.1); Rest captured by ADA specific
HbA1c (5.7%≤HbA1c < 6.0%); and Rest captured byNICEHbA1c
(6.0%≤HbA1c < 6.5%). These subgroups were compared
to normoglycemia group (FPG < 5.6 and 2hPG < 7.8 and
HbA1c < 5.7%) to assess the relative risk among these groups.
Results: The study found that the 4-year diabetes conversion
rate in subjectswith normoglycemiawas 6.9%. Comparedwith
normoglycemia, the rates in ADA isolated IFG, WHO isolated
IFG, ADA specific combined IFG and IGT, WHO combined
IFG and IGT, ADA isolated IGT, ADA specific HbA1c and
NICE HbA1c subgroups were 13.8% (risk ratio, RR = 1.8; 95%CI:
1.2–2.7), 22.5% (RR = 2.8; 95%CI: 1.6–4.7), 23.9% (RR = 2.7; 95%CI:
1.5–4.8), 35.3% (RR = 4.2; 95%CI: 2.4–7.1), 22.6%(RR = 2.8; 95%
CI: 1.7–4.8), 8.7% (RR = 1.1; 95%CI: 0.7–1.9), and 19.5% (RR = 2.2;
95%CI: 1.3–4.0) respectively, after adjusting for age, gender, low
HDL, binge drinking and BMI.
Conclusion: The 4-year diabetes conversion rates were lower
in the ADAgroups than in theWHOorNICE groups. Other than
the ADA specific HbA1c group, the rates in all the other groups
were significantly higher than normoglycemia group over 4
years. Diabetes conversion rates were lower using ADA criteria
and the ADA specific criterion diagnosing prediabetes based
on HbA1c did not identify a group at higher risk converting to
diabetes compared to normoglycemia group, possibly due to
lower IFG or HbA1c cutoff used.

PA-22
Improvement of hemoglobin A1c by a diet adherence
monitoring for diabetic inpatients ordering diabetes meals
Ling-Tsen CHIU1*, Zhuo-Tsan BAO2, Wei-Sheng CHUNG3,
Wan-Yi CHIANG3, Hsueh-Chen LEE3, Jing-Shi LU1, Ya-Hui YU1.
1Diet and Nutrition Department, Taichung Hospital, Ministry of
Health and Welfare, 2Endocrine and Metabolism, Taichung Hospital,
Ministry of Health and Welfare, 3Nursing, Taichung Hospital,
Ministry of Health and Welfare, Taiwan

Background: Diabetes and its associated comorbidities
increase healthcare resources utilization. Diabetes control
requires long-term management, including lifestyle changes,
effective self-care, and optimal glycemic control, to prevent
acute and chronic complications. Eating healthful meals is
pivotal for maintaining glycemic control.
Objectives: Utilize PRECEDE model as a framework to explore
the behavior of compliance and relevant parameters on the
impact of HbA1c among hospitalized diabetic patients.
Methods: We conducted a cross-sectional study on diabe-
tic inpatients by using hospital therapeutic diet and a diet
adherence monitoringin a teaching hospital between October
2015 and March 2016. In tota, 46 patients were enrolled. The
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study used a structured questionnaire as a tool to measure
patients’ knowledge, behavior, and diet adherence. In add-
ition, demographic characteristics, comorbid medical disor-
ders, the awareness and compliance of nutritional practice,
capability, attitude, self-efficacy, accessibility of medical
resources, social support were into analyses.
Results: This study supported positive correlation of self-care,
diet adherence and diabetes control. Patients with effective
self-care and strict diet adherence were significantly lower
HbA1c level. The average HbA1c for those patients after a
diabetic diet adherence monitor reduced from 8.04 ± 2.74 to
6.88 ± 1.26 (P < 0.05).
Conclusion: Proper diet adherence monitoring and educa-
tional program are recommended in diabetes educational
clinics to enhance diabetes control.

PA-23
Relationship of neck circumference to metabolic syndrome
and central obesity in regional hospital employees
Te-Shu WU1, Liang-Wen DING2, Hsiao-Lien CHEN3*,
Yu-Ying CHANG1, Yi-Ping LAN1. 1Department of Dietician, Lo-Hsu
Medical Foundation, Lotung Poh-Ai Hospital, 2Division of Critical
Care Medicine, Department of Internal Medicine, Lo-Hsu Medical
Foundation, Lotung Poh-Ai Hospital, 3Division of Endocrinology and
Metabolism, Department of Internal Medicine, Lo-Hsu Medical
Foundation, Lotung Poh-Ai Hospital, Taiwan

Objective: Metabolic syndrome (MS) increases the relative risk
of cardiovascular disease. In Taiwan, the prevalence rate is
estimated to be 15–18%. Upper-body fat distribution has long
recognized as related to increase cardiovascular disease risk,
andneck circumference (NC) has beenused as an index for risk
profile, suggesting it plays an important role inmetabolic risk .
The aim of the study is to investigate the relationship of NC to
MS and central obesity in regional hospital employees.
Methods: A cross-sectional study, participants aged between
25 and 60 yrs with mean age of 43.7 ± 7.7 yrs (mean ± SD) and
criteria compatible to two or more of risk factors for metabolic
syndrome combined with LDL-C ≧130 mg/dL or total choles-
terol ≧200 mg/dL were included.
Results: Total of 34 participants were completed (11 male, and
23 female). Male, with a mean NC of 39.1 ± 2.1 cm, 6 cm wider
than female of 33.1 ± 2.5 cm (P < 0.01). NC correlate positively
with BMI (r = 0.39, P < 0.01). NC also correlate positively with
waist circumference (r = 0.68, P < 0.01) andMS (r = 0.65, P < 0.05).
Our study also showed that an NC of 38.2 cm for male and 37.4
cm for female was optimal cutoff point for central obesity, NC
of 39.15 cm for male and 34.55 cm for female was the optimal
cutoff point for overweight and NC of 38.2 cm for male and
35.2 cm for female was the optimal cutoff point to determine
participants with MS.
Conclusion: In our study, neck circumference is positively
related with BMI, central obesity, and metabolic syndrome in
regional hospital employees

PA-24
The role of medical nutrition therapy on components of
metabolic syndrome in community-based population
Te-Shu WU1, Sien-Cheng CHANG2, Hsiao-Lien CHEN3*,
Chiao-Yu WAN1, Yi-Jen WU1. 1Department of Dietician, Lo-Hsu
Medical Foundation, Lotung Poh-Ai Hospital, 2Division of Community
Medicine, Department of Internal Medicine, Lo-Hsu Medical
Foundation, Lotung Poh-Ai Hospital, 3Division of Endocrinology and
Metabolism, Department of Internal Medicine, Lo-Hsu Medical
Foundation, Lotung Poh-Ai Hospital, Taiwan

Objective:The prevalence of obesity is rising in throughout the
world, reaching 14.6% in Taiwan, and it increases with
increasing age. According to American Diabetes Association
guideline in 2012, medical nutrient therapy(MNT) not only
decreases the complications of obesity, but also prevents the

occurrence of MS. Weight reduction have shown reductions in
various mediators of chronic diseases, including hyperglipi-
demia, hypertension, hyperglycemia, metabolic syndrome
and cardiovascular disease. The aim of this study was to
evaluate the effects ofMNTonweight reduction andmetabolic
risk factors in the community-based population.
Methods: Participants aged 20–60 yrs with meanage of 45 ±
1.82 yrs (mean ± SD) and BMI≥ 24 kg/m2 were included. The
intervention period of 8 weeks and the maintenance period of
6 weeks. Dietitians provided continuous individualized MNT
to the participants for initial 8 weekly then biweekly in
following 6 weeks period. We measured height at baseline
and body weight, BMI, and waist circumference at baseline, 8-
week, 14-week, and 24-week.We also checked blood sugar and
lipid profile at baseline, 8-week, 14-week and collected KAP
questionnaires of diet to estimate the effectiveness at baseline
and 8-week.
Results: Total sixty participants were completed both inter-
vention and maintenance period. There were significant
reductions in body weight 3.53 kg, waist circumference
5.97 cm, BMI 1.34 kg/m2, total cholesterol 18.3 mg/dL, LDL-C
12.06 mg/dL compared between baseline, 8-week, 14-week
(p < 0.001) and scores of KAP questionnaires at 8-week
compared to baseline (p < 0.001). However, there were no
significant differences 14-week compared to 8-week.
Conclusion: Our study showed that it was effective on weight
reduction by continuously individualized MNT, can improve
metabolic syndrome and associated cardiovascular risk
factors.

PA-25
Low lung function associated with type 2 diabetes risk in
Chinese older people: Data from the Qingdao Aging Study
Feng NING1,2*. 1Faculty of Medicince, Qingdao University,
2Department of Non-Communicable Disease, Qingdao Centers for
Disease Control and Prevention, China

Backgrounds: Evidence suggests that low lung function
increased risk for type 2 diabetes in Europeans, but not well
known in Chinese. The aim of this studywas to investigate the
association between lung function and type 2 diabetes based
on the Qingdao Aging Study.
Methods: A total of 1321 individuals aged 50–78 years was
randomly selected to investigate in the current study. Forced
vital capacity (FVC) and forced expiratory volume in 1 s (FEV1)
were measured using standard spirometry. Newly type 2
diabetes were classified by the fasting plasma glucose
≥7.0 mmol/L and (or) 2-h plasma glucose ≥11.1 mmol/L. The
odds ratios of FVC and FEV1 for prevalence of type 2 diabetes
were analyzed adjusting for age, BMI, gender, residential areas,
hypertension status, family history of diabetes, total choles-
terol, smoking and drinking status.
Results: The mean values of FVC and FEV1 were significantly
inversely associated with fasting, 2-h glucose and fasting
insulin concentrations both in men and in women (P < 0.01
for all comparisons). The multivariable adjusted model
indicated that odds ratio of FEV1 was significantly declined in
prevalence of type 2 diabetes, but not for FVC. The correspond-
ing figures were 0.66 (0.46–0.95) and 1.23 (0.95–1.59),
respectively.
Conclusions: It is first time to show that the low level of FEV1,
but not FVC is independently increased risk for development
of the type 2 diabetes in Chinese people.

PA-26
Risk for cardiovascular diseases based on relationship
between post-load and fasting plasma glucose levels in the
normal range
Feng NING1,2*. 1Faculty of Medicine, Qingdao University, Qingdao,
2Department of Non-communicable Disease, Qingdao Centers for
Disease Prevention and Control, China
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Background: Individuals whose 2 h plasma glucose (2hPG)
levels did not return to their fasting plasma glucose (FPG)
level (2hPG > FPG), increased risk of cardiovascular dis-
eases than those whose 2hPG did (2hPG FPG) during an oral
glucose tolerance test in Europeans. However, the risk for
cardiovascular risk was not well known in Chinese. We will
assess the risk for and prevalence of cardiovascular diseases
(CVD) in relation to FPG and 2hPG levelswithinnormoglycemic
range in Chinese population.
Methods: Data from Qingdao Diabetes Prevention Program
comprising 1687 men and 2568 women aged 35–74 years who
had FPG < 6.1 mmol/L and 2hPG < 7.8 mmol/L was analysed in
the current study. Multivariate-adjusted odds ratios (ORs) and
95% confidence interval (95% CI) for prevalence of CVD was
estimated for individuals whose 2hPG > FPG as compared
with those whose 2hPG≤ FPG, controlling for age, BMI, total
cholesterol, uric acid, triglycerides, smoking status, drinking
status, frequency of vegetable and fruit consumptions.
Results:A total of 829 (986) individualswas classified as CVD in
men (women). The prevalence of CVDwas significantly higher
in the Group II than in the Group I (P < 0.01). The individuals
from theGroup II was older andhadhigher BMI, diastolic blood
pressure, total cholesterol, triglycerides, uric acid and insulin
resistance than those in the Group I (P < 0.01 for all compar-
isons). The multivariate-adjusted ORs (95%CIs) for prevalence
of CVDwas 1.23 (1.06–1.42), 1.07 (1.06–1.08), 1.17 (1.14–1.19) and
1.43 (1.16–1.77) for Group II vs. Group I, age, BMI and drinking
status, respectively. The ORs (95%CIs) for prevalence of CVD
was also significant difference after additional adjustment for
insulin resistance, vegetable and fruit intake in a subgroup of
individuals.
Conclusions: In individuals with both FPG and 2hPG within
normoglycemic range, high 2hPG was significantly associated
with insulin resistance and increased risk of CVD. Studies are
warranted to evaluate the causal relevance of these findings.

PA-27
The correlation of diabetic status, ischemic and atrophic
burdens and cognitive decline in diabetic patients with
cognitive impairment
Jay Cheol KWON1*, Sung Rae CHO1, Gwi Hwa JUNG1.
1Department of Neurology, Changwon Fatima Hospital, Korea

Background: Although the increasing number of clinical
researches about diabetes and cognition, many limitations
anddebates have been exposed and yet revealed little. Also the
contribution of Alzheimer-type and/or vascular pathology to
cognitive declines has been remained unclear. The aim of this
study was to evaluate the contributing factors correlated with
cognitive declines in selected diabetic patients with cognitive
impairments prospectively.
Methods: After interviewing 286 diabetic patients using
dementia screening questionnaire in their 7thdecades, we
enrolled 49 subjects who have cognitive impairment (age =
64.76 ± 3.27 (61–70), M:F = 26:23, education = 7.74 ± 4.53 years,
K-MMSE = 25.37 ± 3.92, MoCA= 18.24 ± 4.69). Korean version
mini-mental status examination (K-MMSE), MoCA and
several laboratory examination of diabetes and lipid were
tested and repeated after 6 and 12 months. All subjects were
performed Brain MRI and scored visually focusing ischemia
and atrophy.
Results: The fluctuation index of fasting blood glucose (FBS)
and glycosylated hemoglobin (HbA1c) were negatively corre-
latedwith cognitive change (p = 0.01, p = 0.02). And low density
lipoprotein (LDL) levelwas negatively correlatedwith cognitive
change (p = 0.02) but high density lipoprotein (HDL) was
positively (p = 0.03). MRI factors focusing on white matter
hyperintensities and medial temporal atrophy are not signifi-
cantly correlated with cognitive declines.
Conclusions: We concluded the fluctuation rather than mean
value of blood glucose level are the possible predictor of

cognitive declines in diabetic patients and suggestedmanage-
ment strategy. There is a need for larger, quantitative, clinical-
neuroimaging studies to improve knowledge of the complex
contributions by vascular and Alzheimer pathologies in
diabetic patients.

PA-28
Relationship between glycated albumin and glycated
hemoglobin according to glucose tolerance status: A
multicenter study
Yifei MO1, Xiaojing MA1, Hong LI2, Xingwu RAN3,
Wenying YANG4, Qiang LI5, Yongde PENG6, Yanbing LI7,
Xin GAO8, Xiaojun LUAN9, Weiqing WANG10, Yun XIE11,
Jian ZHOU1, Weiping JIA1*. 1Department of Endocrinology and
Metabolism, Shanghai Jiao Tong University Affiliated Sixth People
Hospital, Shanghai Clinical Center for Diabetes, Shanghai Diabetes
Institute, Shanghai Key Laboratory of Diabetes Mellitus, Shanghai
Key Clinical Center, 2Department of Endocrinology and Metabolism,
Sir Run Run Shaw Hospital, College of Medicine, Zhejiang University,
Hangzhou, 3Department of Endocrinology and Metabolism, West
China Hospital, Sichuan University, Chengdu, 4Department of
Endocrinology and Metabolism, China-Japan Friendship Hospital,
Beijing, 5Department of Endocrinology and Metabolism, The Second
Affiliated Hospital of Harbin Medical University, Harbin,
6Department of Endocrinology and Metabolism, Shanghai Jiao Tong
University Affiliated First People’s Hospital, Shanghai, 7Department
of Endocrinology andMetabolism, The First Affiliated Hospital of Sun
Yat-Sen University, Guangzhou, 8Department of Endocrinology and
Metabolism, Fudan University Affiliated Zhongshan Hospital,
Shanghai, 9Department of Endocrinology and Metabolism, The First
People’s Hospital of Foshan, Foshan, 10Shanghai Clinical Center for
Endocrine and Metabolic Diseases, Shanghai Institute of
Endocrinology and Metabolism, Ruijin Hospital, Shanghai Jiao Tong
University School of Medicine, Shanghai, 11Department of Diabetic
Neurology, Metabolic Disease Hospital, Tianjin Medical University,
Tianjin, China

Aims: To determine the relationship between glycated
albumin (GA) and glycated hemoglobin (HbA1c) and to
explore the association of glycated albumin/glycated hemo-
globin (GA/HbA1c) ratio with glucose indices in Chinese
subjects with different glucose tolerance status.
Methods: The hospital-based, cross-sectional study involved
953 participants without known diabetes from 11 centers in
China. Oral glucose tolerance test (OGTT) was used to identify
three groups of subjects: normal glucose regulation (n = 194),
impaired glucose regulation (n = 303) and newly diagnosed
type 2 diabetes group (n = 456). The GA, HbA1c and GA/HbA1c
ratio were tested.
Results: GA was positively correlated with HbA1c (r = 0.832,
P < 0.001). After correcting for age, sex andBMI, the correlations
remained significant (r = 0.824, P < 0.001). Linear regression
analysis estimated that a 1% increase of HbA1cwas associated
with a 2.84% increase of GA (GA = 2.843 × HbA1c–0.203;
R2 = 0.692, P < 0.001). GA would be 18.3 (16.7–19.9) % and 19.7
(18.0–21.4) % with HbA1c of 6.5% (48 mmol/mol) and 7.0%
(53 mmol/mol). Themean GA/HbA1c ratio was 2.81 ± 0.38, and
it significantly increased with the presence of glucose intoler-
ance (all, P < 0.05). In the total study population, GA/HbA1cwas
correlated with BMI, glucose levels and 30-min insulin during
OGTT, thehomeostaticmodel assessment of beta-cell function
(HOMA-beta), and ΔI30/ΔG30 (all, P < 0.05). Increased glucose at
30 min (standardizedbeta = 0.221,P < 0.001), anddecreasedBMI
(standardized beta =−0.114, P = 0.008) were associated with
elevatedGA/HbA1cratiobymultiple linear regression (adjusted
R2 = 0.045).
Conclusions: The relationship between GA and HbA1c was
strong. The GA/HbA1c ratio was related to acute postprandial
glucose excursion and BMI level.
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PA-29
Optimization of diabetes screening and diabetes risk
assessment in Australian community pharmacy settings:
Current evidence and future directions
Sophy T. SHIH1*, Kevin M.C. NAMARA1, Jonathan MALO2,
Ines KRASS3, Rob CARTER1, James DUNBAR1. 1Centre for
Population Health Research, Faculty of Health, Deakin University,
2Greater Green Triangle Department of Rural Health, Flinders
University and Deakin University, 3Faculty of Pharmacy, University
of Sydney, Australia

Many studies have shown that a quarter to one half of type 2
diabetes mellitus (T2DM) cases were undiagnosed in various
Australian populations. Strict control and management of
T2DM can delay onset of complications. Additionally, 5–10% of
people with impaired fasting glucose (IFG) and impaired
glucose tolerance (IGT) progress to T2DM annually. Studies
from different parts of the world have demonstrated that
lifestyle modification interventions can prevent T2DM in
people with IFG/IGT. Thus, early detection of T2DM, IFG and
IGT is crucial in achieving long-term health benefit.
Previous research demonstrated that risk factor question-
naires followed by point of care (POC) capillary blood glucose
testing in pharmacieswas a superior screening strategy to that
using risk assessment as a stand alone test. When biomedical
profile data from three population surveys in rural south-
eastern Australia were analysed using risk categories deter-
mined by the subsequently validated Australian Type 2
Diabetes Risk Assessment Tool (AUSDRISK), results indicated
cut-off at AUSDRISK >=12 alone for entry to lifestyle modifi-
cation intervention was too relaxed and therefore resulted in
less impact on T2DM risk reduction. Although questionnaires
such asAUSDRISKare inexpensive and rapid tools to screen for
people at risk of diabetes, their use in conjunction with blood
glucose tests or glycated haemoglobin has been recommended
to improve intervention effectiveness and cost-effectiveness.
Similar findings were shown in the Melbourne Diabetes
Prevention Study (MDPS), an effectiveness RCT linked to a
state-wide translational diabetes prevention program (Life!) in
Victoria, Australia. EligibleMDPS participantswere individuals
aged 50–75 with AUDSRISK >=15 and 80% of trial participants
were recruited through community pharmacies. Participants
randomised to the intervention arm received one individual
and five structured group sessions, while the control group
received usual care. The MDPS results showed modest reduc-
tions in weight (−1.13 kg) and waist (−1.35 cm) in the
intervention group, due to the challenge in recruiting high-
risk individuals using screening questionnaires alone, as well
as the abbreviated intervention offered to individuals at low
risk of progression to diabetes.
As a convenient blood test with less intra-individual variance,
HbA1c has been recommended by the American Diabetes
Association to be used for T2DM diagnosis. Future research
should explore sequential testing by risk assessment tools
followedwith point of contact capillaryHbA1c test, to examine
the impact of community pharmacy-based screening
and referral for diabetes and IFG/IGT to reduce the burden of
T2DM.

PA-30
Partnering with general practitioners to improve access of
diabetes education for patients and caregivers
Brenda LIM1*, Pei Kwee LIM1, Mio Na EIO1, Grace YAM1,
Magaret CHAN1, Noorani OTHMAN1, Authilakshmy NM1.
1Association of Diabetes Educators, Singapore

Background: In Singapore, 25.4% of patients with Type 2
diabetes exhibit poor glycemic control with HbA1c value at
an unacceptable range of >8%. Patients with diabetes seek
primary care consultation at their neighborhood general
practitioners (GP) clinics have limited access to diabetes
education services.

Aims: Partner with general practitioners to Improve access of
diabetes education for patients and caregivers
Methodology: The Association of Diabetes Educators
(Singapore) (ADES) collaborated with the GPs who were
supportive of diabetes education to arrange their patients and
caregivers to attend diabetes nurse educators’ (DNE) service
at their clinics. The iControl Diabetes Program was set up
and supported a team of ADES members to provide diabetes
education reaching out to the GPs’ patients and caregivers.
Examples of education topics provided were understanding of
diabetes and its targets of control, self- management of blood
glucose, self-injection, foot care, and others.
A total of 3 diabetes education sessions per patient were
planned over a period of 3–6 months. The GPs identified
patients for either individual or group education. The DNEs
were notified by program leader of the date, time and location
of GP clinics to support. The same DNE supported the same
GP’s patients/caregivers for next 3 visits. The DNE updated GPs
or clinic assistants of activity of patient education sessions
accordingly.
Results: 3 GPs attended the pre-iControl meeting with DNEs. 6
GPs were recruited for iControl Diabetes Program through
program coordinator. 18 patients with caregivers (patient: N:
16; caregivers: 2) attended DNE sessions. 70% (N: 11) were
Chinese patients. The age of patients ranged from 39 to 75
years old. The last HbA1c values of GP patients reported were
range from 5.3% to 10.6%; POCT random blood glucose tested
were range from 5.6 mmol/dL to 18.7 mmol/dL. 8 patients and
caregivers attended group sessions and 9 attended individual
sessions. 3 patients were taught/reviewed on injection tech-
niques; 6 patients were taught with return demonstration on
use of home glucose monitoring; 7 patients received foot
examinationwithmonofilament; all patientswere informedof
target glucose control, effects of medication and diet control.
Conclusion: The program achieved its purpose to provide
accessibility of GP patients for DNE’s service to address their
diabetes care and concerns. The sustainability of this program
would largely depend on the GPs’ interests and effort to
support their patients for diabetes education.

PA-31
Serum vascular adhesion protein-1 is associated with obesity
and predicts incident diabetes
Chun-Heng KUO1, Jung-Nan WEI2, Chung-Yi YANG3,
Hung-Ren HSIEH4, Mao-Shin LIN5, Shyang-Rong SHIH5,
Shu-Huei WANG6, Cyue-Huei HUA7, Yenh-Chen HSEIN7,
Hung-Yuan LI5*. 1Department of Internal Medicine, New Taipei City
Hospital, 2Chia Nan University of Pharmacy and Science,
3Department of Medical Imaging, National Taiwan University
Hospital and National Taiwan University College of Medicine,
4Department of Radiology, National TaiwanUniversity Hospital Yun-
Lin Branch, 5Department of Internal Medicine, National Taiwan
University Hospital, 6Department of Anatomy and Cell Biology,
College of Medicine, National Taiwan University, 7Division of Clinical
Pathology, National Taiwan University Hospital Yun-Lin Branch,
Taiwan

Objective: Vascular adhesion protein-1 (VAP-1) is involved in
the pathogenesis of diabetic complications. Physiologically,
VAP-1 enhances glucose uptake in skeletal muscle and
adipocytes. Secreted VAP-1 can act as an endocrine or
paracrine hormone to induce glucose uptake in liver tissue.
Since the role of secreted VAP-1 in obesity and diabetes
remains unknown in human, we investigated the relationship
of serum VAP-1 (sVAP-1), obesity, and incident diabetes in this
cohort study.
Research design andmethods: From 2006 to 2012, 600 subjects
without diabetes from Taiwan Lifestyle Study were included
and followed regularly. Diabetes was diagnosed by an oral
glucose tolerance test. Abdominal fat areas were measured by
abdominal computed tomography and sVAP-1 was analyzed
by ELISA.
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Results: sVAP-1 was associated negatively with body mass
index (BMI, r =−0.1449, p = 0.003), waist circumference (r =
−0.1425, p = 0.004), visceral (r =−0.1457, p = 0.003) and subcuta-
neous (r =−0.1025, p = 0.035) abdominal fat areas, and serum
C-reactive protein (r =−0.2035, p < 0.0001), and positively with
plasma adiponectin (r = 0.2086, p < 0.0001) and aldosterone
(r = 0.1018, p = 0.041), adjusted for age and gender. After
4.7 ± 2.6 years, 73 subjects (12.2%) developed incident diabetes.
Subjects with sVAP-1 in the highest tertile showed the lowest
incidence of diabetes, adjusted for age and gender. Every 1
standard deviation increase in sVAP-1 was associated with a
34% decrease in the risk of incident diabetes (HR = 0.66, 95%
CI = 0.5–0.88, p < 0.01), adjusted for age, gender, BMI, family
history of diabetes, hemoglobin A1c, HOMA2%B, and
HOMA2-IR.
Conclusions: Serum VAP-1 is associated with obesity nega-
tively. High sVAP-1 predicts a lower incidence of diabetes in
human.

PA-32
Vegetarian diet lowers the incidence of diabetes in a
Taiwanese Buddhist population
Tina H.T. CHIU1,2*, Wen-Harn PAN2,3, Chin-Lon LIN1,
Ming-Nan LIN4. 1Buddhist Tzu Chi Medical Foundation, 2Graduate
School of Epidemiology and Preventive Medicine, 3Institute of
Biomedical Science, Academia Sinica, 4Department of Family
Medicine, Buddhist Dalin Tzu Chi Hospital, Taiwan

Objective: Vegetarian diet has been shown to reduce risk of
diabetes in Western populations, but its impact on high risk
Asians is unknown.
Aim: To examine the effect of vegetarian diet on occurrence of
diabetes within a prospective cohort study.
Methods: We followed 2568 non-smoking, non-alcohol
drinking Buddhists free of diabetes at baseline. All participants
completed a validated food frequency questionnaire in
addition to having fasting blood glucose tested at baseline.
Dietary pattern, fasting glucose, and HbA1C were assessed at
follow-up. Multiple logistic regression was used to assess the
effect of diet on diabetes, adjusting for age, gender, education,
family history of diabetes and BMI.
Results: In the 5 years of follow-up, 222 new cases of diabetes
were identified. 991 vegetarians and 907 non-vegetarians
stayed consistent with their diet pattern, while 74 baseline
vegetarians reverted to non-vegetarians (the reverted), 596
non-vegetarians converted to vegetarians (the converted). We
found lower risk of diabetes in consistent vegetarians (OR: 0.66,
95% CI: 0.48, 0.93) and the converted (OR: 0.59, 95% CI: 0.39,
0.88), compared with consistent non-vegetarians.
Conclusion: Taiwanese vegetarian diet is associated with
lower risk for diabetes, independent of BMI.

PA-33
The effect of Medical Nutrition Therapy on metabolic risks
patients
Tzu-Ling CHEN1, Hsiao-Lien CHEN2*, Yi-Jen WU1,
Yu-Ying CHANG1, Te-ShuWU1. 1Department of Dietician, Lo-Hsu
Medical Foundation, Lotung Poh-Ai Hospital, 2Division of
Endocrinology and Metabolism, Department of Internal Medicine,
Lo-Hsu Medical Foundation, Lotung Poh-Ai Hospital, Taiwan

Objective: Metabolic syndrome is a group of risk factors for
cardiovascular disease and other health problems, such as
diabetes and stroke. The aim of study is evaluate the effect of
Medical Nutrition Therapy (MNT) in metabolic risks patients.
Methods: This study recruited sixty-eight metabolic risks
patients who regular follow-up in outpatient service and
received 2 times of MNT within 11 months. Body weight,
waist circumference, fasting glucose, lipid profile were
assessed. We analyzed the body position and fasting glucose
and lipid profile through before and after intervention.

Results: The results showed the participants of men and
womenwere 25% and 75% and themean agewas 57.3 ± 9.98 yr
and 57.9 ± 9.35 yr respectively. Regular exercise more than 30
minutes and over five times a week was twenty-two people
(33%), three to five times a week was twelve people (18%).
After MNT intervention, the women group diastolic blood
pressure (form 81.91 ± 3.24 mmHg decreased to 75.11 ± 5.01
mmHg), fasting glucose (form108.96 ± 9.03 mg/dL decreased to
103.06 ± 11.68 mg/dL), cholesterol (form 227.84 ± 24.89 mg/dL
decreased to 194.75 ± 12.97 mg/dL), triglyceride (form 225.12 ±
120.36 mg/dL decreased to 145.07 ± 78 mg/dL),low- density
lipoprotein (form 39.18 ± 11.14 mg/dL decreased to 53.8 ± 9.26
mg/dL), and high- density lipoprotein (form 39.18 ± 11.14 mg/
dL increased to 53.8 ± 9.26 mg/dL) were significant (p < 0.05).
Conclusion: To conclusion, the MNT intervention could
improve the fasting glucose, diastolic blood pressure and
lipid profile in women group in our study patients.

PA-35
Matsuda index and clinical indicators of insulin resistance in
obese children and adolescents. Is there a correlation?
Eirini DIKAIAKOU1, Elpis-Athina VLACHOPAPADOPOULOU1,
Ioannis PANAGIOTOPOULOS1*, Ioanna PATINIOTI1,
Elli ANAGNOSTOU1, Foteini-Eleni KARACHALIOU1,
Eirini KALOUMENOU1, Aspasia FOTINOU2,
Stefanos MICHALACOS1. 1Dept. of Endocrinology-Growth and
Development, Children’s Hospital P. & A. Kyriakou,
2Biochemistry Dept.-Hormones Laboratory, Children’s Hospital
P. & A. Kyriakou, Greece

Background: Obesity-related insulin resistance is present in
obese children and Matsuda index is a method proposed to
evaluate insulin resistance, using data obtained from the oral
glucose tolerance test (OGTT). Early detection of children who
are at risk is important.
Objective and hypotheses: To evaluate the prevalence of
insulin resistance, as calculated by the Matsuda index, in
children with family history of obesity and/or Type II diabetes,
acanthosis nigricans and increased waist circumference and
to investigatewhether they could be used as selectionmarkers
for patients to undergo OGTT. Moreover, to estimate the
correlation of insulin resistance with the coexistence of
metabolic syndrome.
Methods: Data from 95 overweight and obese children (47 boys
and 48 girls) with mean age 10.7 ± 2.2 years were analyzed.
Student’s t-tests were used for the comparison of means and
Pearson correlation coefficients were used to explore the
association of two continuous variables.
Results: Insulin resistance was found in 39.1% of the children,
while the mean MATSUDA index was 3.4 (SD = 1.9). Also, the
Mean Area Under the Curve (AUC) for glucose was 14211.3
(SD = 2016.5) and the mean AUC for insulin was 13484.2
(SD = 11985.3). A negative correlation of Matsuda index with
TSH (r =−0.33, p = 0.003), total cholesterol (r =−0.25, p = 0.030),
triglycerides (r =−0.44, p < 0.001) and LDL levels (r =−0.34,
p = 0.005), as well as with HOMA index (r =−0.55, p < 0,001)
was found. Moreover, the mean Matsuda index was 2.64 in
cases with acanthosis nigricans (p = 0.007). Additionally,
Matsuda index was significantly correlated with waist cir-
cumference (r =−0.40, p = 0.006). Furthermore, Matsuda index
was lower in those with metabolic syndrome and in puberty.
There was no sex difference regarding insulin resistance,
while it was greater in puberty. AUC for glucose was not
different according to the existence of metabolic syndrome
and acanthosis nigricans, in contrast with AUC for insulin
that was significantly greater in cases with acanthosis
nigricans (p = 0.007) or metabolic syndrome (p = 0.006). Waist
circumference was also predictive for AUC for insulin (r = 0.30,
p = 0.044).
Conclusion: The clinical indicators of family history of obe-
sity and diabetes, the presence of acanthosis nigricans and
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increased waist circumference are associated with insulin
resistance as measured by the Matsuda index and can be used
as clinical markers to indicate that a patient should undergo
OGTT. In addition, increased insulin sensitivity is associated
with better metabolic profile as reflected by lower levels of
triglycerides, LDL and higher HDL.

PA-36
Reduced complexity of glucose dynamics is associated with
poor control patients among patients with type 2 diabetes
Jin-Long CHEN1,2*, Pin-Fan CHEN3. 1Department of Medical
Informatics, Tzu Chi University, 2Institute of Medical Sciences, Tzu
Chi University, Hualien, 3Division of Endocrinology and Metabolism,
Department of Internal Medicine, Dalin Tzu Chi Hospital, Chiayi,
Taiwan

Chronic sustained hyperglycemia has been shown to play an
important role in the formation of diabetic complications.
However, emerging evidences have suggested that acute
fluctuating hyperglycemia contribute to these complications.
Continuous glucosemonitoring system (CGMS) is a useful tool
to monitor the blood glucose fluctuation in diabetes.
Complexity index (CI) derived from multiscale entropy (MSE)
analysis has recently been shown to be a new parameter for
the evaluation of blood glucose fluctuation in patients with
diabetes receiving CGMS recording. In addition, the diabetic
patients revealed a significant decrease in the MSE CI
compared with the control subjects, indicating a decreased
complexity of glucose dynamics in the diabetic patients. No
study has investigated the MSE analysis amongmoderate and
poor control diabetes. This studywas designed to compare the
complexity of glucose dynamics between moderate and poor
control type 2 diabetes (T2D). Twentymoderate control and 25
age- and BMI-matched poor control patients with T2D were
evaluated retrospectively from CGMS data recorded in a
teaching hospital. Compared with moderate control patients,
the poor control patients revealed a significant increase
(P < 0.05) in the mean (poor control 190.7 ± 5.8 vs. moderate
control 160.0 ± 6.2 mg/dL), the standard deviation (58.3 ± 2.7 vs.
46.3 ± 3.1 mg/dL), and the mean amplitude of glycemic excur-
sions (138.4 ± 6.9 vs. 114.0 ± 6.9 mg/dL); and a significant
decrease (P < 0.05) in the MSE CI (4.85 ± 0.23 vs. 5.45 ± 0.22). In
conclusion, these findings show that the poor control diabetic
patients manifest a greater fluctuating blood glucose profile
and an increased regularity of blood glucose fluctuating
pattern comparedwith themoderate control diabetic patients.
Moreover, MSE CI could potentially be used as a biomarker in
the monitoring of diabetes.

PA-37
The effect of medical nutrition therapy in diabetic patients
with early chronic kidney disease
Chiao-Yu WAN1, Te-Shu WU1, Ya-Wen HUANG1,
Hsiao-Lien CHEN2*, Tzu-Ling CHEN1, Yu-Hsien CHANG1.
1Department of Dietician, Lo-HsuMedical Foundation, Lotung Poh-Ai
Hospital, 2Division of Endocrinology and Metabolism, Department of
internal medicine, Lo-Hsu Medical Foundation, Lotung Poh-Ai
Hospital, Taiwan

Introduction: Diabetic nephropathy is a diabetic complication
characterized by albuminuria, increased blood pressure and a
relentless decline in renal function. It is the fourth leading
cause of death in Taiwan. The aim of this study is evaluate the
effect of medical nutrition therapy (MNT) in diabetic patients
with early chronic kidney disease.
Methods: A total of one hundred eighteen diabetic patients
with early CKD received MNT were included. Patients were
divided into two groups: (1) <65 years and (2) ≧65 years. Data
including weight, blood pressure, glomerular filtration rate
(eGFR), serum creatinine, LDL, HbA1c and microalbuminuria
were analyzed by retrospective review of the medical records.

All patients were at least received MNT and followed up four
times.
Results: There were significantly reductions in body weight
(P = 0.022) and systolic blood pressure (P = 0.050) in all patients
but not significant differences in microalbuminuria, serum
creatinine and eGFR. There is also significant reduce in HbA1c
(P = 0.032) of <65 year-old patient group.
Conclusion: Our study showed that MNT for diabetic patient
with early CKD can improve body weight and systolic blood
pressure in our study patients.

Diabetes Management: Gene and
Environment

PB-01
Two-year efficacy and safety of moderately-low-carbohydrate
diet
Satoru YAMADA1*, Mariko SHIMADA1, Mitsuhisa TABATA1,
Hisa IZUMI1, Chikako NAKAJIMA1, Junichi UCHIDA1,
Junichiro IRIE1. 1Kitasato Institute Hospital, Japan

Recently, many scientific organizations recommend moder-
ately low-carbohydrate diet (MLCD) (Diabetes Care 2013)
(Lancet 2014). In East-Asian population, we first reported the
efficacy of MLCD in randomized controlled trial (Intern Med
2014). In this study, we assessed the 2 year efficacy and safety
ofMLCD (70–130 g/d) in Japanese type 2 diabetes. Twohundred
type 2 diabetic patients whowere advisedMLCDwere enrolled
and 160 patients were followed for 2 years (drop-out 23, move
14, death 3). Glycemic control, body mass index (BMI), lipid
profiles, liver enzymes and dose of antidiabetic drugs were
assessed at baseline and after 2 years. During the 2-year
follow-up period, HbA1c levels were significantly improved
(baseline: 8.0 ± 1.5%, 2-year: 7.4 ± 1.2%, p < 0.0001), andALTalso
decreased significantly (baseline: 30.1 ± 23.4 mg/dL, 2-year:
25.2 ± 18.6 mg/dL, p = 0.003). Body weight, LDL-C, TG, HDL-C,
AST, SBP, and DBP showed non-significant improvement. UA
(baseline: 5.8 ± 1.5 mg/dL, 2-year: 5.8 ± 1.4 mg/dL) and Cr (base-
line: 0.8 ± 0.2 mg/dL, 2-year: 0.8 ± 0.2 mg/dL) did not change
and UN slightly increased (baseline: 15.9 ± 5.2 mg/dL, 2-year:
17.0 ± 5.4 mg/dL, p < 0.05). Our results suggest long-term effi-
cacy and safety of MLCD in East-Asian population.

PB-02
Comparison of epidemiological, clinical, laboratory and
radiological features of diabetic andnon-diabetic patientswith
pulmonary tuberculosis at Calmette Hospital, Cambodia
Satha SUM1,2*, Videm CHEA1, Sarin CHAN1,2,
Sophoeun NHEM1,2. 1Calmette Hospital, 2University of Health
Sciences, Cambodia

Background:As the global prevalence of diabetesmellitus (DM)
increases, especially in low-to-middle income countries such
as Cambodia where tuberculosis (TB) remains endemic, we
will encounter a growing number of TB patients with DM.
Diabetes mellitus (DM) due to suppressive effect on cellular
immunity can impact on progression of tuberculosis (TB).
Objectives: The aim of this study was to investigate the impact
of DMon the epidemiological, clinical, and biological and chest
x-ray of pulmonary TB patients.
Patients andmethods: In this retrospective study, the informa-
tions of 120 admitted pulmonary TB patients with BK (+) in
Medicine A and A4 ward of Calmette hospital in Phnom Penh
from 1st January 2014 to 31st December 2015 were extracted
from their medical files. The patients were divided into two
groups as TB with DM (n = 56) and TB without DM (n = 64). The
related data on epidemiology, signs, symptoms, biological
tests, radiology and sputum smear or bronchoaveolar lavage
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fluid examination in both groups were compared in STATA by
using chi squared test and t-test.
Results: The mean age of TB with DM is higher than TB only
(63.07 ± 13.85 vs. 54 ± 19.41 p 0.04). The Epidemiological
Features and clinical signs and symptoms are similar in both
groups. In diabetic group the sputum smear is positive in
64.29% while in non-diabetic group it is positive in 45.31%,
which is statistically significant (p 0.04). There is no statistic-
ally difference in radiological features. And it is noted in our
study most of diabetic patients are not well controlled.
Conclusions: Epidemiological, clinical and radiological fea-
tures of pulmonary tuberculosis in both diabetic and non-
diabetic patients are similar. The rate of sputum smear
positivity in TB with DM is higher than TB without DM. The
burden of diabetes mellitus is increasing worldwide. The
association between diabetes and tuberculosis is the next
challenge for global tuberculosis control and in particular in
Cambodia.

PB-03
Metabolic endotoxemia and an alterlation in the gut
microbiota composition are present in Japanese type 2
diabetes
Emi SOHARA1*, Ikue NAKADAIRA1, Megumi GONAI1,
Kotaro KURASAI1, Kumiko HAMANO1. 1Department of Diabetes
and Endocrinology Kantoh Rosai Hospital, Japan

Recently the potential role of the gutmicrobiota andmetabolic
disorders such as obesity or type 2 diabetes has been inten-
sively explored. Endotoxemia, a process resulting from trans-
location of lipopolysaccharides (LPS) of gram-negative
intestinal bacteria is related to low grade inflammation asso-
ciatedwith insulin resistance or diabetes. Data on Japanese are
scarce and may be different from those of Western subjects
because of the ethnicityanddietaryhabit. In thepresent study,
we examined LPS-binding protein (LBP) in Japanese type 2
diabetes and investigated the relationships between LBP and
various clinical indices. We also valued fecal microbiota by
16SrRNA sequence analysis.
Fifty-two consecutive type 2 diabetes patients were recrui-
ted. The exclusion criteria were those with acute illness,
malignancy or pregnancy. Patients taking antibiotics or alfa-
glucosidase inhibitors were also excluded. The blood samples
were obtained after overnight fast. The plasma level of LBP
was measured by human LBP ELISA kit (Hycult Biotech,
Netherland). The average age (±SD) was 50 ± 10, BMI, 28 ± 4.4,
HbA1c, 6.9 ± 1.2(%), respectively. The duration of diabetes was
7 ± 8 years. Thirty Japanese healthy adults with no history of
diabetes were recruited as control subjects.
The mean LBP level was 12.3 ± 1.9 ug/mL, which was signifi-
cantly higher compared to that of control subjects. LBP was
positively correlated with BMI (p < 0.001), HbA1c (p < 0.001),
FBS (p < 0.001), TG (p < 0.05) and ALT (p < 0.001), but was not
associated with LDL-C.
The counts of the Bifidobacteriaceae, Clostridiales incertae
sedis XIV, and Peptostreptococcaceae were significantly lower
(p < 0.05), while the counts of the Enterobacteriaceae and
Vellonellaceae were significantly higher (p < 0.05) in fecal
samples of diabetic patients than in those of control subjects.
Changes in the composition of microbiota were correlated
with metabolic marker.
In conclusion, Japanese obese type 2 diabetes had metabolic
end toxemia.
The next step in this research protocol is to perform interven-
tional studies to investigate whether improvement of gut
dysbiosis by the administration of probiotics or prebiotics can
reduce the levels of circulatory inflammationmarkers and the
microbiota diversity, with improvement of glycemic control.
Double blind randomized intervention trial (UMIN00001234) is
to be undertaken.

PB-06
High glucose induces human endothelial dysfunction through
an Axl-dependent mechanism
Chien-Hsing LEE1*, Yi-Shing SHIEH2, Fone-Ching HSIAO1,
Feng-Chih KUO1, Chih-Yuan LIN3, Chang-Hsun HSIEH1,
Yi-Jen HUNG1. 1Division of Endocrinology and Metabolism,
Department of Internal Medicine, Tri-Service General Hospital,
National Defense Medical Center, 22School of Dentistry, National
Defense Medical Center, 3Division of Cardiovascular Surgery,
Department of Surgery, Tri-Service General Hospital, National
Defense Medical Center, Taipei, Taiwan

Background: The receptor tyrosine kinase Axl and its ligand
growth arrest-specific protein 6 (Gas6) are involved in the
diabetic vascular disease. The aim of this study was to explore
the role of Gas6/Axl system in high glucose (HG)-induced
endothelial dysfunction.
Methods: We investigated the effect of various glucose
concentrations on Axl signaling in human microvascular
endothelial cells (HMEC-1 s).
Results: Human plasma Gas6 value inversely correlated with
glucose status, endothelial markers. HG decreased Gas6/Axl
expression and increased intercellular adhesion molecule-1
(ICAM-1) and vascular cell adhesion molecule-1 (VCAM-1)
expression in HMEC-1 s. HG significantly decreased HMEC-1 s
cell viability and tube formation and promoted monocyte-EC
adhesion. Down-regulation of Akt phosphorylation was found
in HG culture. Axl transfection significantly reversed HG-
induced Akt phosphorylation, VCAM-1 expression and endo-
thelial dysfunction. We also found additive changes in Axl-
shRNA-infected HMEC-1 cells in HG culture. Furthermore, Axl
overexpression inHMEC-1 s significantly reversed HG-induced
vascular endothelial growth factor (VEGF) and VEGF receptor 2
(VEGFR2) expression. In addition, significantly lower Axl and
VEGFR2 expression in arteries were found in diabetic patients
as compared with non-diabetic patients.
Conclusions: This study demonstrates that HG can alter
Gas6/Axl signaling and may through Akt and VEGF/VEGFR2
downstream molecules and suggests that Gas6/Axl may
involve in HG-induced EC dysfunction.

PB-07
Mitochondrial diabetes associated with tRNA Leu (UUR)
mutation at position 3271 and two times of GAD antibody
negative conversion
Yoshihiko SUZUKI1*, Junichiro IRIE2, Motoaki SANO3,
Toshihide KAWAI4, Shu MEGURO2, Nobuhiro IKEMURA3. 1HDC
Atlas Clinic, 2Department of InternalMedicine, Keio University School
of Medicine, 3Department of Cardiology, Keio University School of
Medicine, 4Department of Internal Medicine, Saiseikai Central
Hospital, Tokyo, Japan

The probandhas been followed up as a patient ofmitchondrial
diabetes associated with tRNA Leu (UUR) mutation at position
3271 for over 20 years. We first reported this case in 1996. We
report here that this casehas had phenomenaof GADantibody
positive-negative conversion two times in his life.

1. First episode:
When hewas 54 y/o, his GAD antibody became positive,

glycemic control got worse. It was transient phenomena,
then, GAD antibody became negative and glycemic con-
trol improved. The etiology was unknown. To our knowl-
edge, only seven cases were reported as mitochondrial
diabetes having GAD antibody. However, among them,
this case is the first as having negatively-converted GAD
with insulin independent state.
Whenwe started sitaglipitin, DPP4-inhibitor, 50 mg/day

and observed 9 months, HbA1c improved remarkably
and oral glucose tolerance test showed increase of early
phase insulin secretion and suppression of postprandial
hyperglycemia.
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2. Second episode:
When he was 59 y/o, his GAD antibody became positive

after the start of 6 months of SGLT2 inhibitor treatment.
In addition, Serum amylase was elevated together with
rise of CA19-9, elastase-I, lipase, tripsin and IgG4. The
reassessment of the radiological diagnosis has not
identified pancreatic mass as a manifestation of focal
pancreatitis. Because of high IgG4, he was tentatively
diagnosed as having had autoimmune pancreatitis (AIP).

3. Discrepancy:
Interestingly, during the first episode, glycemic control

got abruptly worse according to the elevation of GAD
antibody titer. GAD antibody titer and HbA1c elevation
had seemingly close relationship. In contrast, during the
second episode, glycemic control was stable, seemingly
having no relationship between GAD antibody titer and
HbA1c level. While the difference of two times episodes
was apparent, true aetiology was unknown.
In conclusion, this is the first case report of mitochon-

drial diabetes, in which GAD antibodies were detected
once positive and soon after became negative two times
in life. The aetiology and pathophysiology are not fully
elucidated.

PB-08
Evaluation of the web-based nutritional management
program for pregnant women with diabetes mellitus
Jin-Hee LEE1, Sun-Young LIM1, Hyun-Jung YOO1,
Hun-Sung KIM1,2, Yoon-Hee CHOI2, Jae-Hyoung CHO1,2,
Kun-Ho YOON1,2*. 1Catholic Institute of U-Healthcare, The Catholic
University of Korea, 2Department of Endocrinoloty and Metabolism,
College of Medicine, The Catholic University of Korea, Korea

Objective: This study aimed to evaluate the effectiveness of
the web-based nutritional management program by applying
to pregnantwomenwith gestational diabetes (GDM) and type 2
diabetes mellitus (T2DM).
Methods: FromJune2008 toMay2010, 96pregnantwomenwith
GDM and T2DM were included. At entrance they were
instructed to record their dietary intake using the 24-hour
recall method and then received nutritional education by
dietitian. Since then, they had receivedwell designedmanage-
ment by the web-based program for 4 weeks. Weekly nutri-
tional intake status was assessed using data they recorded
meal diary in the web-based program. Repeated measures
ANOVAwere performed to compare the change of intake level.
Results: At entrance, mean weeks of gestation and energy
intakes were 26.4, 12.3 weeks and 1590.7, 1620.6 kcal in the
GDM and T2DM group, respectively and carbohydrate intakes
compared with total calorie were highly presented in both
group. After applying the web-based program for 4 weeks, the
percentages of total energy from carbohydratewere decreased
significantly (from 57.2% to 50.2% in GDM and from 63.7% to
51.6% in T2DM group) with increasing protein and fat intakes
close to recommended levels. Also, weight management
especially in the overweight/obese subjects was improved.
Conclusion: This study showed that an effective management
of nutrition intake and weight control for pregnant women
with GDM and T2DM will be available by using the web-based
nutritional management program and it is expected to
influence positively for decrease of the maternal and fetal
complications.

PB-09
Study of frailty prevalence and status of elder diabetic patients
in a primary care clinic
Yuan-Ching LIU1,2, Neng-Chun YU2, Shu-Hua FENG2,
Lan-Fen LIN2, Chia-Hui CHENG2, Mei CHANG YEH1*.
1Department of Nursing, College of Medicine, National Taiwan
University, Taipei, 2Neng-Chun Diabetes Clinic, Yilan County,
Taiwan

Background: Frailty is characterized by multi-system decline
and vulnerability to adverse health outcomes. Elder diabetic
patientswere considered to havehigh riskof frailty. The goal of
this study was to analyze the frailty prevalence and status of
those elder diabetic patients.
Methods: This pilot study was conducted in a local diabetes
clinic located at Yilan County, Taiwan. A total of 181 patients
aged 65 years or older were selected by randomly systematic
sampling from August to December in 2015. Frailty was
measured by the Chinese version of Tilburg Frailty Indicator
(TFI) including 15 items.When total scorewas 5 or greater, they
were determined to have frailty. Other baseline characteristics
were evaluated by Activities of Daily Living (ADLs) scales,
instrumental ADL scale, Taiwan Geriatric Depression Scale,
Mini-Mental State Examination, demographic datum, and
clinical parameters.
Results: 181 elder diabetic patientswere included in this study.
Participants’ average agewas 74.3 ± 5.8 years old, and themean
DMdurationwas 15.0 ± 9.2 years. 58.0%weremale. The average
A1C and BMI were 7.1 ± 1.1% and 25.3 ± 3.9 kg/m2, respectively.
Hypertension (66.3%), hyperlipidemia (72.9%), diabetic
nephropathy (56.4%), retinopathy (16.0%), neuropathy (4.4%),
and stroke (3.9%) were reported. The average disease number
of those patients was 2.7 ± 1.5. Those patients used 3.2 ± 1.7
types of medicine. The self-reported frequency of fall and
hypoglycemia of those patients were 0.6 ± 1.2 and 1.7 ± 5.2 in
the past year, respectively. The frailty prevalence rate for all
participants was 32.0%, for malewas 27.6% and for femalewas
38.2%. The age-specific frailty prevalence rates were 22.9%,
40.8%, and 55.6%, for 65–74.9, 75–84.9, and ≥85 y/o respec-
tively and significantly different among age groups (χ2 = 8.63,
p = 0.013). Compared to patients without frailty, patients with
frailty had significantly higher percentage of stroke and fall,
worse physical function, higher depressive level, and worse
cognitive impairment.
Conclusions: The frailty prevalence was determined to be
32.0% by TFI in a local primary care clinic. The prevalence
increasedwith age. Patientswith frailty had higher percentage
of stroke and fall. They also had worse physical function,
higher depressive level, and worse cognitive impairment than
those patients with no frailty. More patients will be involved to
verify related factors of causing frailtyof elder diabetic patients
in future studies.

PB-10
Association study of WFS1 rs10010131 and type 2 diabetes
microvascular complication in a Chinese population
Yeping HUANG1,5, Rong ZHANG1–5, Cheng HU1–5*,
Weiping JIA1–5. 1Shanghai Diabetes Institute, 2Shanghai Key
Laboratory of Diabetes Mellitus, 3Shanghai Clinical Center for
Diabetes, 4Shanghai Key Clinic Center for Metabolic Diseases,
5Shanghai Jiao Tong University Affiliated Sixth People’s Hospital,
China

Objective: Genome-wide association studies found WFS1
rs10010131 was associated with type 2 diabetes by affecting
beta cell function. Diabetic nephropathy (DN) and diabetic
retinopathy (DR) are both the common microvascular compli-
cations. Besides poor blood glucose control and long duration
of the disease, genetic factors do predispose to diabetic
nephropathy and retinopathy. The aim of the study is to
investigate the association of WFS1 rs10010131 and diabetic
nephropathy and diabetic retinopathy in the Chinese
population.
Methods: The study was conducted in two stages. In the first
stage, 1251 individuals with type 2 diabeteswere recruited and
stratified into 4 groups: 313 with diabetic retinopathy but
without diabetic nephropathy, 419 with nephropathy but
without retinopathy, 281 with both retinopathy and nephro-
pathy, and 238 with diabetes of ≥10 years duration but
without microvascular complications. In the second stage,
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594 individuals with diabetes were recruited, including 201
with diabetic retinopathy and 393 with diabetes of ≥5 years
duration but without retinopathy. GCKR rs780094 genotyping
was conducted with Sequenom. The diagnose and grading of
diabetic retinopathy were according to fundus examination.
24-hour urinary albumin excretion rate and estimated
glomerular filtration rate were used to evaluate diabetic
nephropathy.
Results: In the first stage, rs10010131 was significantly
associated with diabetic retinopathy (OR = 1.629, 95% CI
1.019–2.606, P = 0.0416) after adjusting for duration of diabetes,
HbA1c, blood pressure and body mass index. However,
rs10010131 did not show association with Diabetic nephro-
pathy (OR = 0.991, 95% CI 0.619–1.586, P = 0.970). In the second
stage, no significant association of rs10010131 and DR was
observed (OR = 0.837, 95% CI 0.408–1.716, P = 0.627). The meta-
analysis showed that rs10010131 was not significantly asso-
ciated with DR (OR = 1.334, 95% CI 0.901–1.977, P = 0.150).
Conclusion:WFS1 rs10010131was not associatedwith diabetic
nephropathy and diabetic retinopathy in the Chinese indivi-
duals with type 2 diabetes.

PB-11
In type 2 diabetes, smoking cessation is associated with
deterioration in glycemic control and this is unrelated to
weight gain
Takako KIKUCHI1*, Kenichiro ENOOKU2,
Akifumi KUSHIYAMA1, Yoko YOSHIDA1,
Sayaka WAKABAYASHI1, Yasuhiko IWAMOTO1. 1The Institute
for Adult Diseases, Asahi Life Foundation, 2University of
Tokyo, Japan

Background/aims: Diabetes mellitus (DM) are closely
associated with the development of cardiovascular diseases.
Smoking represents one of the most important preventable
risk factors for the development of atherosclerosis. In patients
with DM, smoking works synergistically in increasing the risk
of cardiovascular events and death.
There are some studies suggesting that diabetes control
deteriorates temporarily during the first year after smoking
quitting. The aims of this study were to examine whether or
not quitting smoking was associated with altered diabetes
control, and whether or not this association was mediated by
weight change.
Patients and methods: From May 2010 to October 2014, we
recruited 131 patients onmedication for DMand in hope to use
Varenicline for smoking cessation at the Institute for Adult
Diseases, Asahi Life Foundation. Physical examinations and
blood samples were taken on the day of starting admini-
stration, and every two weeks thereafter. Varenicline were
administered for three months. All patients gave informed
written consent. We investigated the association between a
quit event, smoking abstinence duration, change in HbA1c,
and the mediating effect of weight change.
Results: 97 (74.0%) quit smoking and remained abstinent for at
least 1 year. The majority (89.7%) was male and the median
body mass index (BMI) was 24.2 kg/m2 (IQR 21.8–26.9).
BMI and HbA1c level showed a significant increase during
smoking cessation. But this increase in HbA1c was not
mediated by weight change. The changes in HbA1c during
smoking cessation were not correlated with the changes in
BMI, and HbA1c level increased in 75.0% of patients who
decreased BMI during smoking cessation. In patientswhowere
treated with insulin, HbA1c level increased higher than in
those who were treated with oral drugs only. Patients who
increased BMI during smoking cessation gained significantly
moreweightwithin the first year after quitting than thosewho
decreased BMI during smoking cessation.
Spearman’s rank correlation revealed that thewhite blood cell
count and neutrophil to lymphocyte ratio (NLR) significantly
improved immediately after smoking cessation. High-density

lipoprotein cholesterol levels increased after smoking cessa-
tion, although BMI also significantly increased.
Conclusions: In type 2 diabetes, smoking cessation is asso-
ciated with deterioration in glycemic control and this is
unrelated to weight gain, although smoking cessation signifi-
cantly and immediately decreased systemic inflammation and
increased serum HDL cholesterol level in diabetic patients.

PB-12
New findings of genetic determinants of sulfonylurea efficacy
from next-generation sequencing in sulfonylurea sensitive
patients
Qian REN1, Xueyao HAN1, Siqian GONG1, Yumin MA1,
Linong JI1*. 1Peking University People’s Hospital, China

Background: The genetic determinants for sulfonylureas
efficacy has not been well understood until now.
Methods: This pharmacogenetic study was divided into three
stages. In the First stage, we screened a total of 747 patients
with type 2 diabetes enrolled from the Xiaoke Pills Clinical
Trial to select patients with extreme phenotype. We regarded
“very sensitive to sulfonylurea” as an extreme phenotype,
including two conditions (1) sulfonylurea treatment best
responders: HbA1c level was decreased by more than 1%, and
body weight increased by more than 5% during the first three
months of follow up. (2) hypoglycemia occurred so frequently
that the dose of glybeclamide was 1.25 mg/d during the whole
follow up period as initial dose or the patient lost follow up
because of hypoglycemia. In the second stage, next-generation
sequencing was performed in patients with extreme pheno-
type. Variants with prediction of harmful were selected and
validated by first-generation sequencing and re-sequenced
them in subjects with normal glucosemetabolism. In the third
stage, we did case-control study in 340 patients treated with
glybenclamide to investigate if the selected variants could
really influence sulfonylurea efficacy.
Results: We selected 32 “sulfonylurea very sensitive patients’.
After next-generation sequencing, we selected 48 variants (39
genes), which seem to be harmful in prediction. Then 26
variants were successfully validated by first-generation
sequencing and were re-sequenced in 20 normal glucose
metabolism subjects to compare genotype between patients
and controls. The genotypes were similar between patients
and normal glucose metabolism subjects, except rs56743379.
Rs56743379 was an insert/delete mutation in exon 5 of
DMKN gene. So we did case-control study in 340 patients
treated with glybenclamide to investigate the association
between rs56743379 and sulfonylurea efficacy. There were 35
(10.3%) homozygous with insert mutation (Ins group), 50
(14.7%) homozygous with delete mutation (Del group). And
because there were 58 SNPs downstream to the rs56743379,
including 3 SNPshit on the same contig position of rs56743379.
So we regarded 255 (75%) subjects as heterozygous with
varying degrees of insert/delete mutation (Hetero group).
There were no significant difference between genotypes and
treatment failure of glybenclamide (OR = 1.488, 95%CI 0.937–
2.361, P = 0.092). However, Logistic regression analysis showed
that rs56743379 were significantly associated with proportion
of patients with FPG < 7 mmol/L after adjustment of age and
sex (OR = 0.630, 95% CI 0.405–0.979, P = 0.040).
Conclusions: Rs56743379 in DMKN gene may be associated
with sulfonylurea efficacy. Further pharmacogenetic and
functional studies are needed to confirm this observation.

PB-14
Impact of diabetes and Intercellular adhesion molecule-1
genetic polymorphism on coronary artery disease
susceptibility in Taiwan
Chihung CHOU1,2*, Kwo-Chang UENG3,4, Shun-Fa YANG1,5,
Po-Hui WANG1,4,6. 1Institute of Medicine, Chung Shan Medical
University, Taichung, 2Division of Cardiology, Department of Internal
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Medicine, Yuan-Sheng Hospital and Changhua Christian Hospital,
Yuanlin Branch, Yuanlin, 3Department of Internal Medicine, Chung
Shan Medical University Hospital, 4School of Medicine, Chung Shan
Medical University, 5Department of Medical Research, Chung Shan
Medical University Hospital, 6Department of Obstetrics and
Gynecology, Chung Shan Medical University Hospital, Taichung,
Taiwan

Objectives: The aim of the study was to evaluate impact of
diabetes and Intercellular adhesion molecule-1 (ICAM-1)
genetic polymorphism on coronary artery disease (CAD) in
patients received coronary angiography to assess the genetic
risks and conventional risks.
Background: The prevention of CAD might be facilitated by
identifying genes that confer susceptibility, as defined by
conventional risk factors. The pathogenesis of CAD is athero-
sclerosis which is a chronic inflammatory disease on the
vesselwalls. Genetic variants in ICAM-1 genehave been shown
to have association with a range of inflammatory diseases.
Therefore, we conducted a study to investigate the association
of the single nucleotide polymorphisms (SNPs) of ICAM-1with
CAD.
Methods: The study population comprised 525 unrelated
Taiwanese individuals who received elective coronary angi-
ography in Chung Shan Medical University. Among all study
subjects, 207 had diabetes mellitus, 364 individuals had
hypertension, 183 had hypercholesterolemia, and 219 were
active smokers. The single nucleotide polymorphismsof
ICAM-1 were determined by real time-PCR and genotyping.
Results: Diabetes and other conventional risks were signifi-
cantly associated with CAD. Our study showed that
rs281432 (C8823G) was the only ICAM-1 SNP which affect the
development of CAD. Multivariate analysis revealed that
ICAM-1 SNP rs281432 CC/CG [p = 0.016; odds ratio (OR): 2.56,
95% confidence interval (CI): 1.19–5.56],male gender (p = 0.018;
OR: 1.66, 95% CI: 1.09–2.51), aspirin use in the past 7 days
(p = 0.001; OR: 2.05, 95% CI: 1.33–3.14), hypertension (p < 0.001;
OR: 2.15, 95% CI: 1.42–3.25), serum cardiac troponin I elevation
(p < 0.001; OR: 2.14, 95% CI: 1.47–3.24) and severe angina in
recent 24 hours (p = 0.001; OR: 1.97, 95% CI: 1.31–2.95) increase
the risk of CAD.
Conclusions: In conclusion, diabetes remains one of the
strongest risks of CAD. And ICAM-1 SNP rs281432 is an
independent factor to predict the development of CAD.
ICAM-1 SNP rs281432 homozygotic mutant GG can reduce
the susceptibility to the CAD in Taiwanese subjects.
Genotyping of polymorphisms may prove informative for
assessment of the risks of CAD.

PB-15
Gain ofmuscle strength inmitochondrial diabetes treatedwith
SGLT2 inhibitors
Yoshihiko SUZUKI1*, Junichiro IRIE2, Motoaki SANO3,
Toshihide KAWAI4, Shu MEGURO2, Nobuhiro IKEMURA3. 1HDC
Atlas Cliniv, 2Department of Internal Medicine, Keio University
School of Medicine, 3Department of Cardiology, Keio University
School of Medicine, 4Department of Internal Medicine, Saiseikai
Central Hospital, Tokyo, Japan

In 1996, we reported the first identified case of mitochondrial
diabetes caused by a T-to-C transition at position 3271. The
proband was a 58-year-old male. Heteroplasmy of the 3271
mutation, stronglymaternal inheritance of diabetes and other
evidences associated with mitochondrial dysfunction sug-
gested this 3271 mutation to be pathogenic.
During a 20 year follow-up, in 2014, he received SGLT2 inhibitor
(Sodium glucose transporter 2 inhibitor: SGLT2i), first ipragli-
flozin 50 mg/day for 6 weeks, subsequently luseogliflozin
2.5 mg/day for 4 weeks, dapagliflozin 10 mg/day for 4 weeks,
tofogliflozin 20 mg/day for 2 weeks, and again dapagliflozin
10 mg/day for 4 weeks. The four different products of SGLT2i
seemingly had similar effect on weight loss and the decrease

of HbA1c. Then, he lost weight and attained improvement of
glycemic control with HbA1c from 6.5% to 6.3%. Concurrently,
the dose of glimepiride was adjusted to decrease from 6 mg to
1mg daily. Body weight decreased from 64.7 to 58.7 kg within
three months (height 174 cm. BMI: from 21.4 to 19.4). These
phenomena suggested that he relieved insulin resistance.
Thepatientswith sarcopenia have been believed to suffer from
loss of muscle power and frailty. Therefore, it is noteworthy
that, in this patient, his grip strength (GS) and back strength
(BS) got stronger despite robust weight loss. Before SGLT2i
treatment, GS was 37.6 kg in right hand and 30.5 kg in left
hand, respectively. BSwas 82 kg. After threemonths of SGLT2i,
GS of right hand grew stronger to 39.4 kg (+1.8 kg) and left hand
to 32.2 kg (+1.7 kg). BS also grew stronger to 105 kg (+23 kg).
Thus the case provides a novel information in diabetes
treatment and the role of mitochondria. Caloric restriction
that reduces oxidative damage improves mitochondrial func-
tion. In our previous study, defective insulin secretion as well
as insulin resistance is a salient feature of mitochondria
diabetes. Reduced glucose flux in muscles with SGLT2i
treatment possibly mitigates insulin resistance via decreased
oxidative stress. Insulin resistance is one of risk factors of
sarcopenia. Hence, the recovery of muscle strength after
SGLT2i treatment in our patient is attributed to regained
energy from restored mitochondria.
Conclusion:SGLT2i upon thepatient ofmitochondrial diabetes
could induce remarkable weight loss within short time and
decrease of insulin resistance, which seemingly compensated
genetic deficit of mitochondrial DNA. This supports our
previous published study.

PB-16
Mitochondrial diabetes and subjective hypoglycemia
unawareness
Yoshihiko SUZUKI1*, Junichiro IRIE2, Motoaki SANO3,
Toshihide KAWAI4, Shu MEGURO2, Nobuhiro IKEMURA3. 1HDC
Atlas Clinic, 2Department of InternalMedicine, Keio University School
of Medicine, 3Department of Cardiology, Keio University School of
Medicine, Tokyo, 4Department of Internal Medicine, Saiseikai Central
Hospital, Tokyo, Japan

Mitochondrial diabetes (MtDM) usually lacks endocrinal
insulin secretion from pancreas. Therefore, most patients are
on insulin injection therapy. Hence, among MtDM, rare
patients are free of insulin injection. We experienced two
MtDM patients without insulin therapy, both of whom had
never noticed subjective hypoglycemia.
Case 1: 26 y/o. women (at 2006). She was diagnosed as having
diabetes at age 12 y/o. During 14 years observation, she never
noticed hypoglycemia under sulfonylurea treatment. As
examination, we injected rapid insulin to induce absolute
hypoglycemia. In result, she never noticed symptoms even
when the plasma glucose level became lower than 30 mg/dL.
She was afterward diagnosed to have mitochondrial DNA
(mitDNA) mutation at position 3243. Her detailed profile are
described already (Diabetologia 47:592–3, 2004).
Case 2: 59 y/o. men (at 2018). He was diagnosed as having
MtDM diabetes at age 33 y/o. During 26 years observation, he
never noticed hypoglycemia. Though he was under glimepir-
ide 6 mg daily treatment, he had never experience of
hypoglycemia. His detailed profile are already described
(Diabetes Care 19: 1304–1305, 1996).
Discussion: Some cases of Kearns-Sayre syndrome (KSS),
resulting from a mitochondrial DNA deletion, associated
with diabetes that presented with hyperosmolar hyperglyce-
mia with minimal ketosis were reported. Some cases of MtDM
and MELAS were reported with ketoacidosis in literature.
Ketone bodies are produced in liver,mainly from the oxidation
of fatty acids, and exported to peripheral tissues for use as an
energy source. They are particularly important for the brain,
which has no other substantial non-glucose-derived energy
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source. Especially, d-3-hydroxybutyrate (3OHB) is an alterna-
tive energy substrate for the brain during hypoglycemia.
Therefore, we speculate that above two cases are unlikely to
notice hypoglycemia, thanks to the protection of minimal
ketosis, which could prevent the brain energy depletion and
contribute to the unawareness of hypoglycemia.
In contrast, normal MtDM patients under insulin therapy have
experience of hypoglycemia usually. We speculate that,
because the capacity and limits of 3OHB to compensate
cerebral glucose depletion during hypoglycemia is important
for its potential clinical use, non-appropriate insulin supple-
mental treatment might block the ketone production from
liver, which disturbs the exportation of ketone to brain for use
as an energy source, thereby inducing the actually subjective
hypoglycemia.
Conclusion: although only two case reports are not enough to
have a robust conclusion, to confirm our speculation, further
other parameters associated with subjective hypoglycemia
unawareness should be considered with more number of
various MtDM patients without insulin therapy.

PB-17
A case of diabetes with severe peripheral neuropathywho had
negligible level of mitochondrial tRNA Leu (UUR) mutation at
position 3243
Yoshihiko SUZUKI1*, Junichiro IRIE2, Motoaki SANO3,
Toshihide KAWAI4, Shu MEGURO2, Nobuhiro IKEMURA2. 1HDC
Atlas Clinic, 2Department of InternalMedicine, Keio University School
of Medicine, 3Department of Cardiology, Keio University School of
Medicine, 4Department of Internal Medicine, Saiseikai Central
Hospital, Tokyo, Japan

Wepreviously reported that themitochondrial tRNA Leu(UUR)
mutation at position 3243mutation was found with higher
frequency (9.8%) in diabetics with symptomatic neuropathy
than in those without it (1.1%). To evaluate it, the ratio of
heteroplasmy was screened among 195 type 2 diabetes
patients by using the new technique. In result, mean ± SD of
Log (heteroplasmy ratio %) was –1.364 ± 0.43. A diabetic patient
whose heteroplasmy level was the lowest, almost negligible
level (0.001%, −3.0 by Logarithm transormation).
The case was 59 y/o man with diabetes onset 41 y/o. Since
age 18, he has continued to drink alcohol (half bottle of
whisky) every day. After nine years of diabetes’ diagnosis, he
developed bilateral leg pain and foot numbness. He then
had progressive weakness, wasting and sensory loss in both
legs, and became unable to walk, being confined to a wheel
chair.
At age 51, physical examination showed distal upper limb
weakness, mild to moderate proximal and moderate to severe
distal lower limb weakness. The legs were markedly wasted
and weak diffusely, more severely distally. Pinprick sensation
and vibration sensation were impaired below the low thigh.
Tendon reflexes were absent in both arms and legs. Hands’
muscles were markedly wasting and weak. Nerve conduction
motor studies showed combinations of conduction slowing
and block, prolongation of distal latencies. Motor nerve
conduction velocity of median nerve was 8.09 m/sec and of
tibial nerve was not evoked. On sural nerve biopsy, marked
loss of myelinated fibers was seen on light microscopy.
Proliferation of Schwann cells and degeneration like Onion
Bulbs were found in electron-microscopy. Foot ulcer and
gangrane often appeared. At age 62, giant lipoma appeared at
neck (30 × 23 mm), a manifestation found sometimes in
patients with mtDNA deletions or mutations.
This case suggests that heteroplasmy level of mtDNA
mutation is not always related to the severity of diabetes
polyneuropathy. Interestingly, he was a very heavy drinker.
Acetaldehyde is a highly reactive and mutagenic substance,
and mtDNA is 10–16 times more prone to oxidative damage

than nuclear DNA. A high incidence of 4977-bp mtDNA
deletion among alcoholic patients has been reported. Hence,
it is plausible that he have a certain factor, such as mtDNA
deletion, which prohibits the accumulation of 3243 mtDNA
mutation. And, the certain factor impairs the mitochondrial
functionof nerves or Schwann cells, thereby developing severe
peripheral neuropathy.

PB-18
A case of mitochondrial diabetes associated with 3243 bp
tRNA Leu (UUR) mutation, who suffered from the rapid
appearance of “mitochondriopathies”
Yoshihiko SUZUKI1*, Motoaki SANO2, Junichihro IRIE3,
Toshihide KAWAI4, Shu MEGURO3, Nobuhiro IKEMURA2. 1HDC
Atlas Clinic, 2Department of Cardiology, Keio University School of
Medicine, 3Department of Internal Medicine, Keio University School of
Medicine, 4Department of Internal Medicine, Saiseikai Central
Hospital, Tokyo, Japan

His diabetes was diagnosed at age 38. Although he was found
to have mitochondrial diabetes associated with 3243 bp tRNA
(Leu (UUR)) mutation, he had few complications despite the
long duration of the disease. The heteroplasmy ratio was
10% in blood and 59% in muscle. At age 54 y/o., we reported
that, despite long duration of glucose intolerance and high
heteroplasmy rate in blood andmuscle, he had been free from
diabetic complications. Serum lactate was normal. Therewere
no hallmarks of MELAS (mitochondrial encephalopathy,
myopathy, lactic acidosis and stroke-like episodes). In this
case, respiratory chain enzyme activities of mitochondria
in biceps brachii muscle were over three times higher than
the normal range. While ragged red fibers were found,
focal cytochrome c oxidase deficiency was absent. We then
speculated that he may have a compensative mechanism by
up-regulating respiratory chain system activity, thereby delay-
ing the occurrence of various complications. The details were
reported previously in literature (Diabetes Res Clin Pract.
69:309–10, 2005).
However, after around 60 y/o, he noticed to suffer severe
hearing loss. He gradually developed heart failure. At age
65 y/o, he suffered from severe hepatic and renal dysfunction.
The acute renal-hepatic failure appeared abruptly, the rapid-
ness of which was as like the stroke-like episode in MELAS.
After several times of hospitalization, he died by unexplained
progressive multisystem disorders.
Discussion: Mitochondriopathies (MCPs) are either due to
sporadic or inherited mutations in nuclear or mitochondrial
DNA located genes (primary MCPs), or due to exogenous
factors (secondary MCPs). MCPs usually show a chronic,
slowly progressive course and present with multiorgan
involvement with varying onset between birth and late
adulthood. Apart from well-recognized syndromes, MCP
should be considered in any patient with unexplained
progressive multisystem disorder. Although there is actually
no specific therapy and cure for MCP, many secondary
problems require specific treatment. This case suggests that
the mitochondrial diabetes does not always progress step by
step. Even when the associated phenomena were seemingly
light in the beginning, the various systematic disorders can
appear abruptly at any time.
Conclusion: Diabetologists should be aware of the high risk of
progression from simple mild stage of mitochondrial diabetes
into the serious stage of MCP. Because this mitochondrial
diabetes case complicated fewmanifestationduring long time,
rapid worsening at the end stage was a big surprise.
We hope the increasing understanding of MCPs may further
facilitate the diagnostic approach and open perspectives to
future, possibly causative therapies.
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PB-19
Two times elevation of CA19-9 in mitochondrial diabetes
associated with tRNA (Leu) at position 3271
Yoshihiko SUZUKI1*, Junichiro IRIE2, Motoaki SANO3,
Toshihide KAWAI4, Shu MEGURO2, Nobuhiro IKEMURA3. 1HDC
Atlas Clinic, 2Department of InternalMedicine, Keio University School
of Medicine, 3Department of Cardiology, Keio University School of
Medicine, 4Department of Internal Medicine, Saiseikai Central
Hospital, Tokyo, Japan

We first reported a case of mitochondrial diabetes associated
with a tRNA Leu(UUR) mutation (Mt-DM) at position 3271. So
far, the case has shown several important findings in practice.
He has a strong inheritance of type 2 diabetes but no hearing
loss. His mother and ten relatives in maternal side had
diabetes without hearing loss, suggesting the clear different
expression from Mt-DM at position 3243 (hearing loss is often
complicated).
In 2012, at age 57-y/o,withinweeks of stopping smoking, CA19-
9 was elevated up to 221 U/mL, five times higher than the
normal value (normal: less than 37.0 U/mL). He noticed dull
back pain. Some change in the lung’s tissue level associated
with emphysema was diagnosed as a plausible cause (FEV:
73.2%onspirometryandonCT). But, latentpancreatitis arealso
plausible, because he had a back pain, a sign of pancreatitis.
We started taurine treatment (3.06 g/day), which was
conducted in clinical trial for mitochondrial diseases.
Interestingly, after taurine treatment, back pain disappeared.
And remarkable improvement of emphysema was noted
functionally (FEV: improved to 83.4%). Accordingly, CA19-9
returned to be normal.
We previously reported that patients of Mt-DM at position
3243 are likely to have posttreatment painful neuropathy.
Therefore, we speculate that Mt-DM is likely to cause
ischaemia/reperfution damage, triggered by rapid environ-
mental change as like rapid glycemic control or stop-smoking.
Recently, at age 59 y/o. (at 2016), he suffered from autoimmune
pancreatitis with elevation of CA19-9 (55.3 u/mL). After six
months of sodium glucose cotransporter 2 inhibitor (SGLT2i)
treatment, CA19-9 was elevated together with elevation of p-
amylase, elastase I, and IgG4. Even after stopping SGLT2i
treatment, CA19-9 was still high.
Thus, two times elevation of CA19-9 suggests that Mt-DM
patients are likely to suffer from lung or pancreatic damage
after the rapid change of environmental or habitual condi-
tions. However, question whether these phenomena are
reproducible in other Mt-DM patients remains to be a
problem. Additionally, hereditary pancreatitis (HP) is a rare,
heterogeneous familial disease. HP usually appears with an
acute, a recurrent acute, and a chronic phase. Therefore, two
times elevation of CA19-9 could be a reflection of a recurrent
acute pancreatitis. The possibility of mitochondrial DNA
abnormality as a cause of HP is the first finding in literature.

PB-20
Potential non-laboratory predictors of fitness and status of
insulin resistance among young adult Futsal players
Yi-Hung KUO1,2, Wen-Wei HSU3, Yun-Shing PENG4,
Zin-Rong LIN5, Jui-Chu HUANG2,6,7*. 1Division of Colon and Rectal
Surgery, Department of Surgery, Chiayi Chang Gung Memorial
Hospital, 2Graduate Institute of Clinical Medical Science, College of
Medicine, Chang Gung University, Taoyuan, 3Division of Orthopedic
Surgery, Chiayi Chang Gung Memorial Hospital, 4Division of
Endocrinology and Metabolism, Department of Internal Medicine,
Chiayi Chang Gung Memorial Hospital, 5Graduate Institute of Sport
and Leisure Education, College of Education, National Chung Cheng
University, 6Department of Health Care Management and Healthy
Aging Research Center, Laboratory for Epidemiology, Chang Gung
University, Taoyuan, 7Division of Endocrinology and Metabolism,
Department of Internal Medicine, Yunlin Chang Gung Memorial
Hospital, Taiwan

Background: Futsal is a variant of association football and
originated in Uruguay in 1930. The five-a-side football became
popular after Uruguay won the 1930 World Cup. This study
aims to assess the impacts of insulin resistance and non-
laboratory predictive factors of fitness among Futsal player
aged from 13 to 19 years.
Methods and materials: Futsal players under agreement of
parent were divided into two groups according to the quadrant
percentiles of fitness. Anthropometric measurements, serum
glycated hemoglobin, insulin, fasting glucose were measured.
Descriptive statistics, chi-square, independent-sample t-test,
and multivariate logistic regression were performed.
Results: Forty eight participants completed the study.
Comparing to low score (≦25, n = 25) group, the group with
score more than 25 presented male dominant (95.7 vs. 48%,
p < 0.001), higher height (168.9 ± 6.15 vs. 161.7 ± 6.28 cm, p <
0.001), largerwaist circumference (75.9 ± 3.93 vs. 71.2 ± 5.66 cm,
p < 0.01), but lower body fat rate (12.6 ± 3.57 vs. 18.9 ± 8.31%,
p < 0.01). The high score group also shown significant low
levels of serum insulin (12.1 ± 5.91 vs. 17.9 ± 8.79 mg/dL, p <
0.05) and HOMA-IR (2.8 ± 1.44 vs. 4.2 ± 2.33, p < 0.05). The
multiple linear regression models showed body fat rate and
waist circumference to be potential predictive factors.
Conclusions: In our study, the participants with better fitness
by quadrantile scoring showed more height, more waist
circumference, but less body fat rate than the opposite ones.
They also had lower serum insulin levels and lower insulin
resistance index. Further study to define the impacts of
sufficient physical activities on fitness and insulin resistance
would be interesting.

PB-21
Presentation of type 2 diabetes in children and adolescents –A
single centre experience
Ho-chung YAU1*, Jennifer Wing-yan TSANG1,
Samantha Lai-ka LEE1, Gary Wing-kin WONG1. 1Department of
Paediatrics, Prince ofWales Hospital, The Chinese University of Hong
Kong, Hong Kong

Background: With the increasing prevalence of childhood
obesity in Hong Kong, the number of prediabetes and type 2
diabetes is expected to be increased.
Objective: The study aims to describe the clinical presentation
of type 2 diabetes in children and adolescents in a tertiary
referral centre.
Methods: The study is a retrospective chart review of patients
with type 2 diabetes followed up in our diabetes clinic from
2000 to 2014. Patients aged 18 years or less at onset of diabetes
were included. Those with genetic and secondary diabetes
were excluded. Demographic, socioeconomic, clinical and
laboratory data at onset of diabetes were analyzed.
Comorbidities included hypertension, dyslipidemia, non-
alcoholic fatty liver disease, polycystic ovarian syndrome and
obstructive sleep apnoea syndrome were reviewed.
Results: Total of 46 patients with type 2 diabetes were
diagnosed from 2000 to 2014, with median age of 14.3 years
(range 10.1–18.0 years). Median body mass index was 27.6 kg/
m2 (range 18.9–43.2 kg/m2). Median weight-for-height stand-
ard-deviation-score was 2.564 (range −0.177 to 8.097). 65% of
the patients was female and 96% of the cohort was Chinese.
46% of them lived in public housing. 83% of the cohort had
either first or second degree relatives having type 2 diabetes.
Majority of them were picked up by screening. But there was
still 2% of the patients presented with diabetic ketoacidosis.
Median haemoglobin A1c was 8.9% (range 5.3–15.5%).
Although majority of them received metformin, there was
25% of the cohort required metformin plus add-on therapy.
At presentation, 22% of the patients had coexisting hyperten-
sion, 15% had dyslipidemia, and 30% had non-alcoholic
fatty liver disease. 17% of those who had undergone poly-
somnography were diagnosed with obstructive sleep apnoea
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syndrome. Furthermore, 23% of the females had polycystic
ovarian syndrome.
Conclusion: In our cohort, type 2 diabetes is more common in
girls. Most of our patients are picked up by screening. Family
history of type 2 diabetes is very common. And a significant
portion of our patients already has comorbidities at diagnosis.
There are limitations in our retrospective cohort study. A
diabetes registry is the way forward to better understand the
characteristics of type 2 diabetes in children and adolescents.
Hence, a one-stop clinic for cardiometabolic health can be
planned for our next generations.

PB-22
Association of glucokinase regulator genetic variant and
metabolic syndrome in Taiwanese adolescents
Hsiao-Wen CHANG1, Chang-Hsun HSIEH2*. 1Department of
Internal Medicine, Kaohsiung Armed Forces General Hospital,
Kaohsiung, 2Department of Internal Medicine, Tri-Service General
Hospital, National Defense Medical Center, Taiwan

Background:Variants of the glucokinase regulator (GCKR) gene
are associated with components of the metabolic syndrome
(MetS). This studyexplores the association between a common
variant of this gene and metabolic syndrome (MetS) and its
related traits in a population of Taiwanese adolescents.
Methods: The prevalence of MetS and its components were
compared between individuals (962 adolescents; 468 boys, 497
girls) with different genotypes or alleles of the GCKR rs780094
single-nucleotide polymorphism (SNP). Logistic regression
analysis was performed to explore the independent roles of
MetS and metabolic traits.
Results: Subjects with the T-allele had a higher prevalence of
lowHDL-C andMetS than did thosewith the C-allele (p = 0.009
and 0.044, respectively). Subjects with T-carrying genotypes
had a higher prevalence of low HDL-C (p = 0.028) but a similar
prevalence of MetS as compared to thosewith non–T-carrying
genotypes. After adjusting for confounding factors, the odds
ratio (OR) for low HDL-C in subjects with T-carrying genotypes
was 1.64 (95% confidence interval [CI]: 1.07–2.53). Similarly, the
OR for MetS prevalence in subjects with T-carrying genotypes
was 2.79 (95% CI: 1.09–7.11).
Conclusions: The GCKR rs780094 polymorphism is associated
with low HDL-C levels and MetS in a Taiwanese adolescent
population.

PB-23
Potent anti-obesity effect of acetate; acetate may alter the
expression of genes involved in beige adipogenesis in obese
KK-Ay mice
Hiroyuki MOTOSHIMA1*, Satoko HANATANI2, Yuki TAKAKI2,
Shuji KAWASAKI2, Motoyuki IGATA2, Takafumi SENOKUCHI2,
Norio ISHII2, Junji KAWASHIMA2, Daisuke KUKIDOME2,
Tatsuya KONDO2, Takeshi MATSUMURA2, Eiichi ARAKI2.
1Department of Molecular Diabetology, Faculty of Life Sciences,
KumamotoUniversity, 2Department ofMetabolicMedicine, Faculty of
Life Sciences, Kumamoto University, Japan

Potent anti-obesity effect of acetate; acetate may alter the
expression of genes involved in beige adipogenesis in obese
KK-Ay mice.
Recently, overweight and obesity rates have been increasing in
Asian countries and Asians tend to have higher amounts of
abdominal fat at lower body mass indexes. Carrying higher
amounts of abdominal fat is associatedwith increasing risks of
a number of health problems including insulin resistance,
hypertension, dyslipidemia, impaired glucose tolerance, type
2 diabetesmellitus aswell as cardiovascular diseases. Notably,
recent animal experiments revealed that induction of “brown-
ing of white adipose tissue (WAT)” or “thermogenic beige
adipogenesis in visceral WAT” appears as a powerful strategy
to combat obesity and obesity-associated complications
including insulin resistance and diabetes.

Among short-chain fatty acids (SCFAs), acetate is the most
abundant end product generated by colonic fermentation of
undigested carbohydrates, and it is detected in the systemic
circulation. Oral administration of acetate has been reported to
suppress weight gain and postprandial plasma glucose levels
in rodents and human. Although several molecular mechan-
isms including activation of AMP-activated protein kinase
(AMPK) as beneficial effects of acetate are proposed, its
potential effects on the beige adipogenesis in visceral WAT
has not been investigated.
In the present study, we examined the effects of acetate
administration in KK-Ay mice, and show that acetate reduced
food efficiency ratio, increased whole-body oxygen consump-
tion rate, and improved glucose tolerance of KK-Ay mice. In
both epididymal WAT from acetate-treated mice and differ-
entiating 3T3-L1 preadipocytes incubated with acetate, the
elevatedmRNA expression of PRDM16, PGC1α and PPARα (all of
which involve in the differentiation into beige adipocytes) and
of beige-adipocyte selective markers TMEM26 and CD137were
observed. In differentiating 3T3-L1 preadipocytes, treatment
with acetate did not increase phosphorylation of either AMPK
or acetyl-CoA carboxylase, and an inhibitor of AMPK failed to
inhibit acetate-induced elevations in gene expression men-
tioned above.
In conclusion, these observations suggest that acetate may
alter the gene expression involved in thermogenic beige
adipogensesis in an AMPK-independent manner in obese
diabetic KK-Ay mice and may provide a potential therapeutic
strategy to fight obesity.

PB-24
Low skeletal muscle mass is associated with increased
mortality in postmenopausal women with type 2 diabetes
mellitus
HitomiMIYAKE1, IppeiKANAZAWA1*, ToshitsuguSUGIMOTO1.
1Internal Medicine 1 Ahimane University Faculty of Medicine, Japan

Background: Diabetes mellitus is known to be associated with
deteriorated quality of life as well as increased mortality.
Previous studies have shown that low skeletal muscle mass is
associated with all-cause mortality in elderly population.
Although patients with type 2 diabetes are reported to have
lower muscle mass of limbs than healthy people, little is
known about the association between muscle mass reduction
and mortality in type 2 diabetes. In this study, we thus
examined the association between skeletalmusclemass index
(SMI) and all-cause mortality in postmenopausal womenwith
type 2 diabetes mellitus.
Methods: This is a historical cohort study with the end-point
of all-cause mortality in postmenopausal women with type 2
diabetes. We recruited 141 postmenopausal women with type
2 diabetes whose appendicular skeletal muscle mass (ASM)
were previously evaluated by dual-energy X-ray absorpti-
ometry at Shimane University Hospital. Asian Working
Group for Sarcopenia suggested that SMI is calculated by the
following formula; ASM/height2, and its reference value in
Asian women is 5.4 kg/m2. The participants were observed up
to 7 years from the start of this study, and the association
between SMI at baseline andmortality ratewas examined. The
association between all-causemortality and SMI was explored
using the Kaplan-Meier method, the logrank test, and Cox
regression analysis.
Results: At the entry of this study, mean age and duration of
diabetes were 66.1 and 11.6 years, respectively. Of 141
postmenopausal women, 17 died during the follow-up period
(average time: 6.2 years). Deadpatientswere significantly older
and had longer duration of diabetes compared to survivors
(74.9 ± 7.1 v.s 64.9 ± 9.6 years old, and 18.2 ± 12.1 v.s 10.6 ± 9.6
years, respectively). SMI was significantly lower in dead
patients than in survivors (5.93 ± 0.94 kg/m2 v.s 6.46 ± 0.85 kg/
m2, p = 0.019). Unadjusted survival analyses indicated that
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patients with SMI < 5.4 kg/m2 had higher mortality rate than
those with SMI >=5.4 kg/m2 (p = 0.014). Moreover, in the Cox
regression analysis adjusted for age, duration of diabetes,
HbA1c, and serum creatinine, SMI was significantly and
inversely associated with the mortality (hazard ratio = 6.39,
95% confidence interval = 1.42–28.68, p = 0.016).
Conclusion: The present study showed that lower SMI was
associated with the increased all-cause mortality in postme-
nopausal women with type 2 diabetes mellitus, suggesting
that muscle mass reduction is an important complication
which is involved in the risk of mortality in type 2 diabetes.

PB-25
The influence of diabetes on eradication rate of Helicobacter
pylori
Yurika IKEGAMI1, Akahito SAKO2*, Hiroyuki ADACHI2,
Tomoyuki YADA1, Hitohiko KOIZUKA1, Naomi UEMURA1,
HidekatsuYANAI2. 1Department of Gastroenterology&Hepatology,
Kohnodai Hospital, National Center for Global Health and Medicine,
2Department of Internal Medicine, Kohnodai Hospital, National
Center for Global Health and Medicine, Japan

Introduction: The prevalence of Helicobacter pylori (HP)
infection is high in Asia. Although eradication therapy of HP
has been strongly recommended to prevent gastric cancer and
peptic ulcer, several studies reported the lower success rate of
eradication in diabetic patients. We aimed to elucidate the
influence of diabetes and glycemic control on eradication
rate of HP.
Method: We retrospectively investigated the patients who
underwent first line HP eradication therapy (Proton Pump
Inhibitor, Clarithromycin, Amoxicillin) from January 2011 to
December 2013. We excluded the patients who did not
complete the eradication therapy and the assessment test
of HP infection. We collected information about patient
characteristics, smoking history, laboratory data, endoscopic
findings, regimen of HP eradication, status of diabetes, and
anti-diabetic drugs. We compared eradication success group
and failure group by t-test and chi-square test, and used
logistic regression model to analyze the factors associated
with eradication of HP. Study protocol was approved by
institutional review board.
Result: Of the 546 patients who underwent first line HP
eradication from 2011 to 2013, 415 patients were eligible.
Mean agewas 64.2 years old and 192 patientsweremale. Sixty-
three patients had diabetes and mean HbA1c was 6.9%.
Eradication rate in total was 75.7%. Age, sex, smoking status,
dose of clarithromycin, type of proton pump inhibitor, and
atrophy of gastric mucosa were not significantly associated
with eradication rate. Diabetic patients had significantly
higher eradication rate than non-diabetic patients (85.7% vs
73.9%). In diabetic patients, mean HbA1c before eradication
therapy was not significantly different between eradication
success group and failure group. HbA1c and body mass index
before and after eradicationwere similar.Multivariate analysis
showed that adjusted odds ratio of successful eradication in
diabetic patients was 2.00 (95% confidence interval: 0.86–4.31,
p = 0.11).
Conclusion: Contrary to previous small scale studies, eradica-
tion ratewas relatively better in diabetic patients.We need the
prospective, larger scale study to clarify the relationship
between diabetes and eradication of HP.

PB-26
The glycemic control of adult population in Nauru
Chang-Hsun HSIEH1*, Samuela KOROVO2, Silina MOTUFAGA3,
Chun-Jui HUANG4,5, Yi-Jen HUNG1. 1Division of Endocrinology
and Metabolism, Department of Internal Medicine, Tri-Service
General Hospital, National Defense Medical Center, Taipei, Taiwan;
2Naoero Public Health Centre, 3Republic of Nauru Hospital, Republic
of Nauru, Fiji; 4Division of Endocrinology and Metabolism,

Department of Medicine, Taipei Veterans General Hospital, 5Faculty
of Medicine, School of Medicine, National Yang-Ming University,
Taipei, Taiwan

Background: Nauru is one of the countries with high preva-
lence of diabetes mellitus (DM). However, diabetic control
among overall and newly diagnosed DM adult population had
not evaluated in the past.
Methods:This is a retrospective observational cohort study. All
of the data come from the Nauru Diabetes Registry database
from Naeoru Public Health Center from 2011 to 2015. All
patients with their hemoglobin A1C (HbA1C) will be analyzed
and compared between year of 2011–2012 and 2014–2015.
Results: A total of 614 patients were enrolled for analysis with
mean age of 49.8 year-old and mean diabetic duration of 10.1
years. Themeanageof onset of DM is 40.4 year-old. The female
population had long duration of DM than male population.
The overall HbA1C levels are slightly greater in 2014–2015
than 2011–2012 without statistical significance (10.9 ± 2.7 and
10.6 ± 2.2% respectively). The HbA1C levels also do not differ
among DM patients with regular outpatient visits. The
mean HbA1C of newly diagnosed DM is significant higher in
2014–15 than that in 2011–2012 (11.5 ± 2.4 and 10.6 ± 2.1%
respectively, p = 0.039), but not different from HbA1C levels in
2013 in DM patients who received ongoing treatment
(10.9 ± 2.3%). Furthermore, HbA1C worsened significantly in 2
of the 15 districts between 2011–2012 and 2014–2015.
Conclusions: Nauru has a high prevalence rate with early
onset and inadequately controlled diabetes. It needs to pro-
pose strategy to early detect and improve glycemic control
early to prevent future diabetic complications.

PB-27
Association between CAG repeat length polymorphism of
androgen receptor gene, cardio-metabolic risk factors and
clinical outcomes in Chinese men
Poon Wing WONG1,2*, Andrea O.Y. LUK1,2, Heung-Man LEE1,2,
Eric S.H. LAU1,2, Kitty K.T. CHEUNG1,2, Alice P.S. KONG1,2,
Ronald C.W. MA1,2, Wing-Yee SO1,2, Juliana C.N. CHAN1,2.
1Department ofMedicine and Therapeutics, The Chinese University of
Hong Kong, 2Hong Kong Institute of Diabetes and Obesity Li Ka Shing
Institute of Health Sciences, Hong Kong

Low testosterone is linked to metabolic syndrome and
increased risks of cardiovascular morbidity and mortality.
Cellular effects of testosterone are mediated by its binding to
androgen receptor (AR), and CAG repeat length polymorphism
of receptor gene correlates with its functionwith longer length
being associated with reduced receptor sensitivity. We
explored the relationship between AR CAG repeat length and
cardio-metabolic parameters, total testosterone levels, and
incident cardiovascular disease (CVD), chronic kidney disease
(CKD) and all-cause death in a prospective cohort of Chinese
men with type 2 diabetes.
From January 2008 to December 2011, 495 men with type 2
diabetes underwent structured assessment of metabolic
profile and complications. DNA was extracted from whole
blood and the region containing AR CAG repeat was amplified
by polymerase chain reaction using primers that flank the
region. Patients were followed for new-onset CVD (coronary
heart disease, stroke, peripheral vascular disease), CKD as
defined by estimated glomerular filtration rate (GFR) <60 mL/
min/1.73 m2, and/or death until 31 May 2016.
In this cohort (mean ± standard deviation [SD] age: 57.9 ± 12.2
years, disease duration: 14.3 ± 7.3 years), CAG repeat number
ranged from 12 to 31 with median of 23 (interquartile range
[IQR]: 21,25). Patientswere stratified into two groups bymedian
of CAG repeat number for comparison of risk factors and
outcome. The two groups did not differ with respect to age,
disease duration, total testosterone, anthropometric (body
mass index, waist circumference) and glycaemic (HbA1c,
fasting plasma glucose) indices, but noted that low density-

Poster Presentations / Diabetes Research and Clinical Practice 120S1 (2016) S65–S211S84



lipoprotein cholesterol was lower amongmenwith CAG repeat
≥23 than thosewith CAG repeat <23 (2.4 ± 0.7 vs 2.5 ± 0.7 mmol/
L, p = 0.051) at borderline significance. The group with CAG
repeat ≥23 had higher urine albumin-creatinine ratio (2.7
[IQR: 0.9,21.6] vs. 1.9 [IQR:0.7,11.5 mg/mmol, p = 0.046),
although mean GFR and frequencies of other baseline micro-
and macrovascular complications were similar to the other
group. Over mean follow-up time of 5.2 years, the incidence of
CVD, CKD and death per 1,000 person-year were 31.0 and 24.6
(p = 0.354), 188.0 and 140.6 (p = 0.022), and 14.2 and 14.0
(p = 0.964) in men with CAG repeat ≥23 and those with repeat
<23, respectively.
Men with longer CAG repeat length denoting diminished AR
sensitivity had similar cardio-metabolic control but higher
albuminuria than men with shorter CAG repeats. For compar-
able age and disease duration, men with longer CAG repeats
had higher incidence of CKD,whilst rates of CVD and death did
not differ.

PB-28
An investigation on the factors of diabetic patients’ cognition
of diabetic control indicators
Hiu-Fang WANG1*, Chiao-Yun CHEN1, Ya-Yu TSENG1,
Sin-Huei WU1, Hung-Ling SU1, Pei-Shiuan SHEN1,
Chun-ChunYAU1, Hsiang-Ju CHEN1. 1Diabetes Center, Changhua
Christian Hospital, Taiwan

Background: The ABCs of diabetes (A1c, Blood pressure,
Cholesterol) is promoted in international diabetes educa-
tion program to strengthen diabetes management of the
general public and medical professionals, reduce occurrence
of diabetic complications, and decrease mortality rate.
Objectives: This study aims to investigate how diabetic
patients understand diabetic control indicators and the
influential predictors of diabetic control indicators.
Methods: This survey was based on pruposive sampling.
The subjects were diabetic patients in a medical center in
central Taiwan from November 1, 2014 to August 31, 2015. A
self-designed questionnaire, verified in terms of reliability
(Cronbach’s α = 0.731) and validity (CVI = 0.94) was used.
Results: There were totally 1313 subjects, including 661 males
(50.3%) and 652 females (49.7%). For disease type, there were
144 type I patients (11.0%), 1166 type II patients (88.8%) and
2 other types patients (0.2%). Most of the subjects were
elementary school graduates. The mean age of the subjects
was 58.03 ± 17.85. The mean disease duration was 11.76 ± 8.13
years. The average glycated hemoglobin was 7.35 ± 1.34%. As
for the questionnaire response, 0.1% of the subjects were
totally correct, 27.4%were correct regarding blood sugar, 28.7%
were correct regarding blood pressure, and 0.7% were correct
regarding lipid. Significant differenceswerenoticed in termsof
education level (college andunversity), disease duration (11–15
and 16–20 years), age (21–30) and disease type (type I diabetes)
(p < 0.001). Age, disease duration, disease type and education
level were found to be the predictors of diabetic control
indicators based on regression analysis.
Conclusion: In this research, less then 1% of the subjects
thoroughly understand blood sugar, blood pressue and lipid,
the key diabetic control indicators of diabetes. The findings
indicate the importance of diabetes health education of
diabetic patients.

PB-31
Green tea but not coffee consumption is inversely associated
withmetabolic syndrome; An epidemiological study in Korean
adults
EunHeui KIM1, MinJin LEE1, Sung Su KIM1, Jong Ho KIM1,
Yun Kyung JEON1, Bo Hyun KIM1, In Joo KIM1*, Yong Ki KIM2.
1Department of Internal Medicine, Pusan National University
Hospital, Busan, 2Kim Yong Ki Internal Medicine Clinic, Busan, Korea

Background: Cumulative evidence suggests that intake of
caffeinated beverages, such as coffee and green tea, may
have beneficial effects onmetabolic syndrome (Mets). The aim
of this study was to evaluate whether or not consumption of
coffee or green tea was associated with the prevalence of Mets
in a Korean population.
Methods:We analyzed 15,568 Korean adults, aged 19–65 years,
using cross-sectional data from the The Sixth Korea National
Health and Nutrition Examination Survey (KNHANES VI-2,
2013–2015). Coffee consumption level was assessed based on
food frequency questionnaire and 24-h recall. Demographic
and lifestyle factors were assessed using self-administered
questionnaires. Data on metabolic biomarkers were obtained
from a health examination. Multivariate analyses were per-
formed to clarify the association between coffee or green tea
consumption and the components of metabolic syndrome.
Results: Among all components of metabolic syndrome, high
systolic blood pressure was inversely associated with the
frequency of green tea consumption (p = 0.005), after adjusting
for sex, age, bodymass index, smoking status, drinking status.
And in female, HDLwas associatedwith the frequencyof green
tea consumption (p = 0.036). However, the consumption of
coffee was not significantly associated with the prevalence of
metabolic syndrome or its components.
Conclusions: Green tea but not coffee consumption was
inversely associated with metabolic syndrome.

PB-32
Anti-tissue transglutaminase autoantibodies and DQB1
genotypes in patients with type 1 diabetes
Yann-Jinn LEE1–3,5*, Chi-Yu HUANG1,4, We-Hsin TING1,4,
Yu-Ting HSIEH2, Chiung-Ling LIN3, Thung-Shen LAI2,
Chon-In CHAN1. 1MacKay Children’s Hospital, 2MacKay Medical
College, 3MacKay Memorial Hospital, 4MacKay Medicine, Nursing
and Management College, 5Taipei Medical University, Taiwan

Celiac disease is an immune disorder that affects the small
bowel and that is triggered by ingested gluten from barley, rye,
and wheat. It is characterized by small intestinal damagewith
loss of absorptive villi and hyperplasia of the crypts, typically
leading to malabsorption. IgA and/or IgG antibodies to tissue
transglutaminase (tTG) are present in the sera of patients. The
prevalence of celiac disease is 3.3–10/1000 in Caucasians
whose food contains gluten. However celiac disease has been
rarely reported in Asian people.
Celiac disease is more frequent in Caucasian patients with
type 1 diabetes (T1D) with a prevalence of 1–16%. We
hypothesized that celiac disease is also less frequent in
Asian patients with T1D. Therefore we investigated the tTG
Abs in patients with T1D.
Material and methods: The subjects were 354 T1D patients
consisting of 163 males and 191 females. Their mean (SD) age
at diagnosis was 8.0 (4.8), range 0.5–40.7 years, and disease
duration 11.0 (6.6), range 0.1–34.7 years. T1Dwas diagnosed on
the basis of clinical manifestations and laboratory evidence.
Patients had a HbA1c level of ≥6.5%, a fasting plasma glucose
level ≥7 mmol/L at least 2 times, or a random glucose level
≥11.1 mmol/L with diabetic symptoms, and at least one of
autoantibodies to islet cell antigens, glutamic acid decarbox-
ylasee (GAD) and Islet antigen-2 (IA-2) or c-peptide level
<0.7 mmol/L at random or <1.1 mmol/L at the peak by a
glucagon test.
Anti-tissue transglutaminase autoantibody_IgA (tTGIgA) and
anti-tissue transglutaminase autoantibody_IgG (tTGIgG) were
measured by using Open tTG-ab Elisa (IgA) and (IgG) kits
(Zedira, Germany). A value of >3.5 U/mL was graded positive.
We genotyped DQB1 using SeCore DQB1 Locus Sequencing
Kits (5341925D, 25Tests/Kit, Invitrogen/Life Technologies,
Brown Deer, WI) on an ABI 3730XL DNA Analyzers (Applied
Biosystems, Foster City, CA) with uTYPE6.0 SBT software
(Invitrogen).
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Results: 4 patientswere positive for tTGIgA and 2 patientswere
positive for tTGIgG. Among them, one man was positive for
both tTGIgA and tTGIgG. His DQB1 genotype was 02:01/03:02
and disease duration 20.5 years. The positive rate of either
tTGIgA or tTGIgGwas 5/354 (1.4%). DQB1 genotypeswere 03:02/
03:02, 02:01/03:03, and 02:01/06:01 in the remaining 3 patients
positive for tTGIgA, The DQB1 genotype was 03:03/04:01 in the
other patient with tTGIgG positivity. No gastrointestinal
symptoms or signs were detectable clinically in the 5 patients.
Conclusion: The positive rate of tTGIgA was 1.4% in T1D
patients in Taiwan and the patients with positive tTGIgA
carried DQB1*02:01, *03:02, or both.

PB-33
The association of YKL-40 genetic polymorphisms with
coronary artery disease in Taiwan population and diabetes
subgroup
Ke Hsin TING1,2*, Shun Fa YANG2, Po Hui WANG2. 1Division of
Cardiology, Department of Internal Medicine, Changhua Christian
Hospital, Yunlin Branch, Yunlin, 2Institute of Medicine, Chung Shan
Medical University, Taichung, Taiwan

Background: YKL-40, released by human activated macro-
phages, neutrophils and vascular smoothmuscle cells, plays a
role in the pathogenesis of endothelial dysfunction, athero-
sclerosis and abnormal angiogenesis. However, the associ-
ation of single nucleotide polymorphisms (SNPs) of YKL-40
with coronary artery disease (CAD) has not been clear in the
Taiwan population and diabetes subgroup. Materials and
methods: Five hundred and seventy-six unrelated Taiwanese
patients (male 397, female 179), receiving coronary angiog-
raphy because of chest pain at Chung ShanMedical University
Hospital were recruited from April 2007 to March 2013.
The blood samples were obtained for the analysis of YKL-40
SNPs rs6691378, rs10399805, rs4950928, rs880633 using real
time PCR assay from CAD case group (373 patients) and non-
CAD control group (203 controls). Thereafter, we analyzed
the relationships among CAD, the related clinical features and
the distributions of genotype and allele of these SNPs. We
assessed the demographic characteristics and the odds ratio
between case group and control group. Additionally, we also
analyzed the YKL-40SNPs from the diabetes subgroup(226
cases).
Results: In the female population, the frequencies of YKL-40
rs6691378 with GA/AA genotype [P = 0.008, odds ratio
(OR) = 2.267] and rs10399805 with GA/AA genotype (P = 0.004,
OR = 2.421,) were higher, as compared to their wild GG
genotypes in CAD than non-CAD groups After multivariate
analysis for YKL-40 SNPs and clinical features in the female
group. In addition to, recent 24 hours severe angina and
elevated cardiac enzyme, YKL-40 SNP rs10399805 GA/AA
(P = 0.009, OR = 2.524, 95% confidence interval = 1.254–5.078)
was an independent factors for CAD.
In the female diabetes population, the frequency of YKL-40
rs10399805 with GA genotype was higher, as compared to GG
genotype in CAD female group than non-CAD female group
(56.8% vs 29.6%, OR = 2.930, p = 0.047). The frequency of YKL-40
SNP rs880633 with CC genotype was lower, as compared to TT
genotype in CAD group than non-CAD group [9.1% vs 25.9%,
odds ratio (OR) = 0.190, p = 0.034].
Conclusion: In the Taiwanese female, YKL-40 SNP rs6691378
(-1371G/A) with GA/AA genotype and SNP rs10399805 (-247G/
A) with GA/AA genotype were associated with CAD. Based on
multivariate analysis, YKL-40 SNP rs10399805 (-247G/A)
however was an only independent genetic factor for CAD in
the Taiwanese female. Besides, in the Taiwan female diabetes,
YKL-40 SNP rs10399805 (-247G/A) with GA genotype can
increase genetic susceptibility of CAD. Additionally, YKL-40
SNP rs880633 (+2950 T/C) with CC genotype can protect genetic
susceptibility of CAD.

PB-34
Facial flushing and blood pressure among Cambodians with
T2D
Khun TOUCH1. 1Cambodian Diabetes Association, Siem Reap,
Cambodia

Purpose: Facial flushing is a proxy for variants of genes that
encode enzymes that metabolize alcohol, and is common
amongAsians. Themetabolic syndrome (MS) is a cluster of risk
factors for type 2 diabetes (T2D) and cardiovascular disease:
hypertension, hyperglycemia, abdominal obesity, and dysli-
pidemia. Data suggest that flushers have increased risk forMS.
Rates of MS and T2D are increasing in Cambodia. Yet little is
known about flushing in persons with extant T2D or from
Cambodia. Data in this regard may have implications for
increasing rates of MS and T2D in Cambodia and point to
potential opportunities for intervention. This study investi-
gated the relationships among flushing, glycemia, and blood
pressure among Cambodians with T2D.
Methods: CDA patients were invited to participate if they were
35–80 years old, T2D >=one year, not taking insulin, no
documented psychiatric disorder, and no documented long –

term diabetes complications. After informed consent, trained
clinic staff administered Khmer-language Alcohol Use
Disorders Identification Test – Consumption (AUDIT – C).
Flushing was assessed with the question, Response options
were “yes” (drinker/flusher), “no” (drinker/non – flusher), or ‘I
don’t drink’ (non – drinker). Trained staff, assessed biomarkers
and reviewed medications. SBP and DBP were each taken,
according to JNC8 guidelines. A1cwasmeasured. A glucometer
was used to determine glucose. Data were analyzed.
Results: Fifty-nine participants were M= 56.6 (SD = 9.4) years
old and 60% female, diabetes duration
M= 4.8 (SD = 3.6) years, A1c M= 9.2% (SD = 1.8%), glucose
M= 153.5 mg/dl (SD = 50.3), SBP M= 130.2 (SD = 14.1) and DBP
M= 82.7 (SD = 8.0) mmhg. Results remained significant after
controlling for antihypertensive use and AUDIT – C scores.
Non-drinkers andnon – flushers did not differ fromeachother,
p = 0.61. There were no significant differences between groups
for SBP, glucose or A1c.
Discussion: Flushing was associated with higher DBP. Lack of
findings for glycemic variables may suggest that flushing is
associated with cardiovascular, rather than metabolic,
mechanisms of MS. Other data suggest that the risk of MS
among flushers rises with increasing alcohol consumption.
More research is needed to determinewhetheralcohol actually
potentiates MS in flushers, or whether flushing is a marker for
a third, as yet unidentified risk for MS. Limitations include
small sample, cross – sectional design, and inclusion of only
select components of MS.
Conclusions: In Cambodians with type 2 diabetes, drinking
despite facial flushing is associated with higher DBP.

Diabetes Performance Measures: An
Update and Future Directions

PC-01
Demographic and clinical features of diabetes mellitus in
Tuvalu patients
Yu-Tze LIN1, Nese ITUASO-CONWAY2, Yi-Sun YANG3,4,
Chien-NingHUANG3,4*. 1Chung-ShanMedical University Hospital,
Department of Nursing, Taiwan; 2Princess Margaret Hospital,
Tuvalu; 3Chung-Shan Medical University Hospital, Department of
Endocrinology and Metabolism, 4Chung-Shan Medical University,
Institute of Medicine, Taiwan

Background: It is well recognized that diabetes is a major and
increasing public health problem worldwide. Of particular

Poster Presentations / Diabetes Research and Clinical Practice 120S1 (2016) S65–S211S86



importance is the increasing prevalence of diabetes through-
out the Pacific Region. In Tuvalu, the prevalence of diabetes is
about 14%, and chronic diseases accounted for 67% of all
deaths in 2002. The effective prevention and control of this
condition remains difficult. The purpose of this study was to
assess the diabetes and its co-morbidities status in Tuvalu as a
foundation to help health care providers and community
leaders to create culturally customized health promotion
interventions.
Methods: A suitable sample of 150 (54.2%) from a total of 286
medical records of Princess Margaret Hospital adult out-
patients of non-communicable disease registration, 18 or
more years of age was evaluated in May to July, 2014.
Anthropometric data (body height, body weight, body mass
index (BMI), and waist circumference), and blood pressure
were measured. Biochemistry data (fasting blood glucose,
hemoglobin A1c (HbA1c), lipid profile (total-cholesterol, low-
density lipoprotein cholesterol, high-density lipoprotein chol-
esterol and triglyceride)) were measured.
Results: This cross sectional survey consisted of a group of
mean age of 57.14 ± 10.12 years old, 63% were females. The
mean BMI and waist circumference were 32.30 ± 1.31 kg/m2,
and 220.68 ± 94.27 cm, respectively. Female patients had a
significantly higher mean BMI than males (P < 0.05). In regard
to ABC goal, only 18% of the patients had reached the glycemic
target (A1c < 7%), 24% achieved LDL-C < 100 mg/dL, and 62%
reached blood pressure goal. Large vessel disease (LVD) was
observed in 14% of patients, peripheral neuropathy in 44%.
Some of them were also with foot ulcer problems.
Conclusions: Inadequate glycemic and lipid controls were
noticed in the majority of patients,which is probably due to
demographic transition to an ageing population, moderniza-
tion, lifestyle changes, non-compliance to medication, and a
relatively lower proportion of patient using insulin. A large
proportion of chronic diabetic complications also have signifi-
cant impact on health budget.

PC-02
Targeted Active Recruitment for Intervention (TARIN) for
patients with type 2 diabetes (T2DM) in general medical
specialist outpatient clinics
Siu Chan Veronica HUNG1*, Cheuk Man CHAN1, Yiu Yan HO1,
Hoi Fan NG1, Kit Ming Camille HUI1, Ka Ching WONG1,
Kwok Yip HO1, Man Yuk NG1, Pui Yee WU1, Cindy LAM1.
1Department of Medicine & Geriatrics, Tuen Mun Hospital, Hong
Kong, Hong Kong

Introduction: In general medical specialist outpatient clinics,
doctors are usually engaged with patients with multiple
medical problems within very short consultation time.
Referral rate of diabetes patients to structured management
is low. TARIN programme has been established in Tuen Mun
Hospital since January 2015 to fill the service gap.
Objective: To evaluate the outcomes of patients recruited into
the TARIN programme.
Method: Patients with T2DM, whose age <65, latest haemo-
globin A1c (HbA1c) >/=7% and plasma creatinine <200 umol/L
were identified from CDARS. Those who received structured
diabetes empowerment within two years were excluded.
A trained nurse went to target clinics to recruit patients. She
provided brief introduction on the programme and arranged
appointments according to patients’ convenience. Patients
received metabolic risk assessment (MRA) and were invited
to attend an education class. A copy of MRA report was
distributed to each patient in the class. Patients with eyes and
feet complications were referred to podiatrist or ophthalmolo-
gist for timely interventions. In subsequent nurse clinic,
they were counselled on diet and lifestyle modification, self-
monitoring of blood glucose (SMBG) and had their anti-
diabetic medications intensified. Treatment plans were
reviewed with endocrinologists in weekly case conferences.

Results: 73 patients were recruited in January 2015 and the
outcomeswere analyzed in January 2016.We recruited 45men
and 28 women (mean age 56.7 ± 6.9 years; body mass index
28.3 ± 4.3 kgm2). Ten were newly diagnosed T2DM and 63 were
known diabetes with mean duration of disease 10 ± 5.2 years.
All of them had MRA done, of which 4% were referred to
podiatrist and 15%were referred to ophthalmologist.Mild non-
proliferative retinopathy was detected in 6% of patients and
they were offered follow-up MRA in 1 year to monitor the
progression. On entry to programme, 19% of patients were on
insulin and 19% were doing SMBG. After receiving structured
care, 55% of patients were performing SMBG. Mean number of
nurse clinic visits were 1.6. Thirty percent saw endocrinologist
for major treatment intensification. Mean baseline HbA1c was
8.2 ± 1.1% and post-intervention 7.1 ± 0.9% (Paired t-test, p <
0.0001). 53.4% of patients had HbA1c < 7% after completing the
programme. There was no emergency admission or death
during this period.
TARIN is effective in empowering patients with T2DM in self-
care and improving surrogate marker of T2DM in general
medical clinics up to one year.

PC-03
Results of the comprehensive care model for the care of
children with new-onset Type I diabetes
Shene-Fong YOU1*, Shao-Yin CHU2, Li-Xia TONG3,
Ya-Chun CHENG4, Yi-Hsuan WANG5, Chin-Ting WANG6,
Chen-Hua FANG7. 1RN, Department of Nursing, Hualien Tzu Chi
Hospital, 2Pediatric Genetic Endocrinologist, Department of
Pediatrics, Hualien Tzu Chi Hospital, 3Division of Dietetics and
Nutrition, Hualien Tzu Chi Hospital, 4Department of Nursing,
Hualien Tzu Chi Hospital, 5Division of Endocrinology and
Metabolism, Hualien Tzu Chi Hospital, 6Department of Psychiatry,
Hualien Tzu Chi Hospital, 7Department of Social Service, Hualien Tzu
Chi Hospital, Taiwan

Introduction: According to the International Diabetes
Federation statistics, the prevalence of Type I diabetes in the
world is 20 per 100,000 population and it is still gradually
increasing. According to the Taiwan National Health
Insurance database, the diabetes prevalence between 2003
and 2008 is 5.3 persons per 100,000. Thus, we can see that Type
I diabetes is a common chronic disease among children
worldwide. Therefore, it is also a very important topic for
diabetes care.
Objective/methods: This study was aimed to investigate the
care results of a comprehensive care model for children and
adolescents inpatients with new-onset Type I diabetes. The
two groups’ average hospital stay, glycated hemoglobin (A1C)
monitor rate, A1C improvement, and care satisfaction were
analyzed with SPSS.
Results: The hospitalization duration prior and after the
implementation of the comprehensive care model was
8.8 ± 2.2 and 6.6 ± 1.7 days (p < 0.05), respectively. The A1C
monitor rate increased from 88.9% to 93.8%. The hospitaliza-
tion and 3–4 month after discharge A1C level difference prior
and after the implementation of the comprehensive care
model were 3.7 ± 2.9% and 5.6 ± 2.1% (p > 0.05). The nursing
team’s satisfaction, by utilizing this care model for preparing
the patient for discharge, increased from 77.1% to 84.0%. The
inter-team intervention immediacy increased from 77.1% to
87.0%, and the instruction content satisfaction increased from
80% to 87%.
Conclusion: The use of the “comprehensive care model” can
significantly reduce the hospitalization duration for children
withType I diabetes. Although, theA1C level difference did not
exhibit a significant, however, it did show an overall improve-
ment. Therefore, the implementation of the comprehensive
care model is beneficial for the care of these patients.
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PC-04
Dietary intake in elderly type 2 diabetes subjects in Taiwan
Hsiu-Yueh SU1*, Min-Su TZENG2, Shu-Ti CHIOU3,
Neng-Chun YU4, Wayne H-H. SHEU5. 1Department of Dietetics,
Taipei Medical University Hospital, 2Department of Nutritional
Science, Fu Jen Catholic University, 3Health Promotion
Administration, Ministry of Health and Welfare, 4Yu Neng-Chun
Diabetes Clinic, I-Lan County, 5Division of Endocrinology and
Metabolism, Department of Internal Medicine, Taichung Veterans
General Hospital, Taichung, Taiwan

This was a cross-sectional survey commissioned by Health
Promotion Administration, Ministry of Health and Welfare,
and conducted by Taiwanese Association of Diabetes
Educators in year 2011. In brief, type 2 diabetic subjects who
regularly visited the sameDiabetes Health Promotion Institute
for at least oneyearwere invited byamethod of one per every 5
consecutive visitors. Every 5 enrolled subjectswere asked to fill
the semi-quantitative food frequency questionnaire (FFQ). The
categories listed in FFQ included a total of 10 food categories
and 83 types of food. We compared elderly group (≧65 years
old, n = 285, with age 72.6 ± 5.1 years (mean + SEM), and the
adult group (<65 years old, n = 392, with age 54.4 ± 8.0 years).
The body mass index of the elderly group was lower than the
adult group (25.3 ± 3.7 vs. 26.4 ± 4.4 kg/m2, p < 0.05). Values of
SBP, DBP, fasting glucose, PPG, HbA1c, total cholesterol, LDL-
cholesterol and triglyceridewere not different between elderly
and adult diabetes. There were no differences between calorie
intake (1856 ± 631 vs. 1965 ± 619 kcal/day, p = 0.80) and protein
intake (60 ± 25 vs. 65 ± 24 gm/day, p = 0.47) while cholesterol
intake were significantly lower in elderly diabetes subjects
(159 ± 124 vs. 206 ± 157 mg/day, p < 0.01) than adults diabetes.
In general, nutrients intake were lower in women than men
with the cholesterol intake reached statistically significant.
The percentages of those who attained the ABC goals in the
elderly group were 12.3% compared with 8.6% in the adult
group (p = 0.413). In conclusion, nutrients intake of the elderly
diabetic group are lower than the adult group. Further careful
monitoring and ensure adequacy nutrients intake while
maintain good diabetes control in elderly patients are clearly
needed.

PC-05
Utilizing diet behavior and knowledge for improving the
nutritional care of type II diabetes patients
Mei-Yu TU1*, Mei-Yuan LIU1. 1Department of Nutritional Services,
Taiwan

Objective: This goal of this project is to utilize a diabetes diet
behavior and diet adjustment knowledge questionnaire
assessments, twice, for motivating and improving the partici-
pants’ diet behavior and knowledge. The result from this study
can be utilized for educating the participant on themonitoring
of fasting and postprandial blood glucose (FBG; PBG) for the
improvement of blood glucose management and living
qualities.
Methods: The consulting health education including the
knowledge of low glycemic index foods, the use of a healthy
food plate, the correct assessment of macronutrients and
calories, the use of a health diary, and diabetes diet behavior
and diet adjustment knowledge assessment were provided by
a nutritionist to inpatients. The participant consisted of
diabetic inpatient with stable conditions. The participants
were enrolled from the hospitalization period until three
month after discharge.
Results: The FBG and PBG levels and types of food were
analyzed by a two-factor analysis of variance (ANOVA). The
ANOVA analysis indicated that there is no significant blood
glucose difference between the types of food. However, the
blood glucose levels were determined to be significantly
different between the FBG and PBG, and the types of food
has an interactionwith the FBG levels (p = 0.001). Furthermore,

the glycated hemoglobin index for the control and experi-
mental group were also analyzed by two-factor ANOVA, which
exhibited significant difference between the FBG and PBG.
Finally, the diabetes diet behavior and diet adjustment
assessments showed an improvement in patient diet
behaviors.
Conclusion: Individualized diet education and continual
follow-up after hospital discharge were able to convey the
importance of FBG and PBG management to the patients for
improving their diet behavior and knowledge.

PC-06
Metabolic outcome for pay for performance for diabetes care –

An example from a regional teaching hospital in Taiwan
Yu-Chen LAI1*. 1Feng Yuan Hospital Diabetes Education
Department, Taiwan

Backgrounds: Taiwan’s National Health Insurance (NHI)
Program implemented a diabetes pay-for-performance pro-
gram (P4P) based on process-of-care measures in 2001. This
research is directed primarily to those outpatients with
diabetes from the Division of Endocrinology and Metabolism
at Feng Yuan Hospital who have joined the “Diabetes Shared
Care Model” management since 2002. We want to study the
metabolic outcome among the patients.
Methods: An observational method was adapted in this
research. The research was performed from 2012 to 2015. The
study participants were all outpatients from the “Diabetes
Shared Care” in Feng Yuan Hospital. The health education
content was provided by a specialized center offering
team-based care (including endocrinologist, dietitian, nurse-
certified diabetes educator). The patients’ baseline character-
istics, annual metabolic indicators, the improvement of
annual metabolic indicators were monitored and analyzed.
Multifaceted efforts were arranged to maintain the quality
including 1: Encourage more certified physicians to join the
Diabetes Shared Care program (number increased from 9 to
12); 2: Using digital health technology in the case manage-
ment; 3: Diabetes health education to enhance the knowledge
of selfmanagement and enhancing the usage ofwaiting times.
Results: The patients number of the “Diabetes Shared Care”
program increased by 15% from56% to 71%. The percentages of
subjects who had HbA1c lower than 7% increased by36.3%
(from 35.22% to 71.52%), both SBP and DBP lower than 130/
80 mmHg (B), and LDL cholesterol lower than 100 mg/dL
increased by 38.42% from 43.99% to 82.41%) respectively.
Conclusion: The “diabetes shared care model” case manage-
ment system is a system that is worth popularizing in the
regional teaching hospital and it should be offered to patients
to strengthen and improve diabetic knowledge and self-care
skills which can be helpful to improve the life quality and to
reduce the severity of the chronic complication.

PC-07
The correlation with continuity of care and diabetic foot in
Taiwan
Su-Chen WU1, Yi-Chien YAO3, Ying-Chun LI2*. 1Taiwan
Association of Diabetes Educator, 2Taiwan Sociaty of Health
Economics, 3NIL, Taiwan

Objective: The expense of treating Diabetes Mellitus and its
complication is the 4th largest part of all in Taiwan Health
insurance system. Since continuously multidiscipline team
service is the best strategy for Diabetic care. This study is
aimed to investigate the relationship between COC (continuity
of care) and risk of diabetic foot in Taiwan.
Method: We used Taiwan National Health Insurance database
to make a longitudinal study during 2001–2007. Only adult
diabetes patients who had more than 4 times ambulatory
records in 2001–2002 were enrolled. The outcomes from 2003
to 2007 were analyzed as following: risk of amputation, re-
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amputation, and death. COC and medical expense and
organization of care were counted as independent variables.
Result: Re-amputation rate is 23.26%, 1/3 amputated diabetes
have been received ≧3 times amputation. The highest risk of
amputation and re-amputation is high COC, which are 1.26
times (p < 0.001) and 1.62 times (p < 0.001). Amputated dia-
betes patient had 3 times (p < 0.001) risk of specific diabetes
associated death. Different medical organization type was not
related to the risk of amputation. Low COC was related to
poorer vascular and neurological outcome.
Conclusion: We believed that diabetic foot care was a missing
circle of the chain of multidiscipline diabetes care chain.

PC-08
A patient centred care service model for enhancing Diabetes
Mellitus management in primary care
Jun LIANG1*, M.L. CHAN1, C.W. LO1. 1Department of Family
Medicine and Primary Health Care, New Territories West Cluster,
Hospital Authority, Hong Kong

Background: Diabetes Mellitus is an important disease
managed in primary care setting. We have more than 40,000
DM patients with regular follow-up and management at 8
General Out-patient Clinics (GOPCs). This review aimed at
assessment of the impact of this service model.
Aims: 1/ To review the clinical outcomeof the servicemodel, in
term of key performance indexes [KPI] such as HbA1c,BP and
LDL level
Methodology: Since March 2011, our clinics has implemented
this structured integrated service model to enhance the
quality care of DM patients, via structural and protocol-
driven approved, provided by multidisciplinary professionals.
The patientswould be stratified into various risk categories for
management by their usual doctors, nursing specialists, allied
health professionals or experienced family physician for
advance medical support such as insulin initiation and
titration.
Ongoing quality data in term of various KPIs were retrieved for
clinic peer review for service enhancement and patient care
management.
Results: The KPIs after the implementation were promising
with currently 50% of patient HbA1c < 7%, 50% of patient
BP < 130/80 mmHg & 65% of patient LDL < 2.6 mmol/L.
Conclusion: This service model is well-accepted by the
patients with more than 85,000 attendances and over 90% of
diabetic patients have benefited from this over 5 years. With
the structural model provided by the primary care team and
regular KPIs review, the patients’ chronic disease care
improved and sustained, comparable to many international
standard.

PC-09
Effects of resistance exercise in the deteriorations of cardiac
contractility and mitochondrial uncoupling in cardiac muscle
of diabetic animal model
Tae Hee KO1, Hyoung Kyu KIM1, Tae Nyun KIM2,
Byoung Doo RHEE3, Kyung Soo KO3, Nari KIM1,
Jong Chul WON3*, Jin HAN1. 1Department of Physiology, College of
Medicine, Cardiovascular and Metabolic Disease Center, Inje
University, Busan, 2Department of Internal Medicine, Haeundae Paik
Hospital, Cardiovascular and Metabolic Disease Center, College of
Medicine, Inje University, 3Department of Internal Medicine, Sanggye
Paik Hospital, Cardiovascular and Metabolic Disease Center, College
of Medicine, Inje University, Seoul, Korea

Background: Cardiomyopathy (CMP) in patients with type 2
diabetes is an important complication of long-standing
hyperglycemia and known to be caused by characterized by
diabetes-induced metabolic and mitochondrial disturbance.
Resistance exercise (RE) has been recommended for measures
of life-style modification in patients with type 2 diabetes. To
date, the beneficial effects of RE in prevention of diabetic CMP

and mitochondrial dysfunction of cardiomyocyte are uncer-
tain. The aimof this studywas to determine the effects of RE in
the cardiac contractility and mitochondrial dysfunction in
diabetic animal model.
Design andmethods: Fourteen Otsuka Long Evans Tokushima
Fatty (OLETF) ratswere assigned to sedentary control (SC, n = 7)
and resistance exercise (RE, n = 7) groups at 26 weeks of age.
Long-Evans Tokushima Otsuka (LETO, n = 7) rats were used as
non-diabetic control. RE rats were trained by climbing a ladder
5 days per week. Body weight, lipid profiles, and IPGTT were
evaluated at the time of 12 weeks exercise. In addition, cardiac
function and mitochondrial structure of cardiomyocyte were
assessed by echocardiography and electron microscopy.
Mitochondrial respiration and ROSproductionweremeasured.
Results: Weight gain and metabolic alterations characteristic
of OLETF rats (SC) compared to LETO were reduced in RE rats
despite to similar food consumption after 12weeks of exercise.
Reductions of ejection fraction and fractional shortening in SC
were significantly reversed by RE. Collapsed sarcomeres and
decreased number of mitochondria in SC were not observed in
RE rats. In addition, decreased expression of the peroxisome
proliferator-activated receptor gamma coactivator 1α (PGC-1α)
and mitochondrial transcription factor A (TFAM) in SC were
attenuated in RE. Higher proton leak in cardiomyocytes of SC
represented by different mitochondrial oxygen consumption
rate between oligomycin and antimycin A was attenuated in
those of RE rats. Finally, increased production of ROS with
lower mitochondrial membrane potentials were revered in SC
with higher expression of mitochondrial superoxide dismu-
tase 2 (SOD2).
Conclusion: These data suggested that RE is effective in
the prevention of diabetic CMP in relation to attenuation of
metabolic disturbances andmitochondrial dysfunction,which
may contribute to decreased contractility of diabetic heart in
animal models.

PC-11
The relationships between fasting plasma glucose and insulin
resistance, first-, second-phase insulin secretion and glucose
effectiveness in adolescents
Te-Lin HSIA1*, Dee PEI1, Chung-Ze WU2, Jun-Dian LIN3,
Yang-LinCHEN1. 1Cardinal TienHospital, 2ShungHoHospital, 3Tri-
Service General Hospital, Taiwan

It is generally agreed that there are four factors which
contribute to the occurrence of type 2 diabetes, namely,
increased insulin resistance (IR), decreased glucose effective-
ness (GE), first and second phase insulin secretion (FPIS, SPIS,
respectively). Although these factors are studied. However,
most of the literatures are non-Asian and with limited
numbers of subjects. In the same time, there are no reports
for adolescents. In this report, we investigated the relation-
ships between fasting plasma glucose (FPG) and these four
factors in a 18-year-old cohort.
We enrolled 507 subjects; 18-year-old adolescents. The IR, GE,
FPIS and SPIS were calculated by the equations we published.
In short, by using age, body mass index (BMI) and metabolic
components, these for factors could be estimated. The
correlation between FPG and the four factors.
Results: BMI was 20.11 ± 1.43 kg/m2, systolic and diastolic
blood pressure was 116.46 ± 12.54 and 65.00 ± 8.97 mmHg, FPG
was 93.13 ± 6.50 mg/dL, triglyceride was 70.98 ± 27.30 mg/dL
and HDL-cholesterol was 51.8 ± 10.7 mg/dL. The IR was 3.67 ±
0.014 mmol/L, FPIS was 61.48 ± 26.30 μU/min, SPIS was 0.0402
± 0.0095 pmol/mmol and GE was 0.0221 ± 0.0009 min−1. The
correlation between FPG, IR, FPIS, SPIS andGE are 0.031,−0.132,
−0.217 and −0.331 respectively. Other than the FPG and IR, all
other correlations are statistically significant (p < 0.001).
Conclusion: In this 18-year-old adolescent cohort, elevation of
FPG is mainly due to the decrease in the FPIS, SPIS and GE.
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Among them, GE is the most Significant one. The role of GE in
the adolescent should not be overlooked.

PC-12
Regulation of vascular BK channels in diabetes by Nrf2
signaling
Hon-Chi LEE1*, Yong LI1, Xiao-LiWANG1, Tong LU1. 1Mayo Clinic,
United States of America

Background and objective: The nuclear factor E2-related
factor-2 (Nrf2) signaling pathway has emerged as a master
regulator of cellular redox status. The large conductance
calcium-activated potassium (BK) channels, which are major
determinants of vasodilation, are impaired in diabetes melli-
tus (DM) due to thedownregulation of BK-β1 by reactive oxygen
species-dependent mechanisms. The goal of this study is to
test the hypothesis that Nrf2 signaling plays a central role in
the regulation of BK channel function in DM.
Methods and results: Studies were performed combining
cellular, molecular, vascular, and electrophysiological techni-
ques. In type 2 diabetic db/db mouse aorta, Nrf2 protein
expression was significantly reduced, associated with signifi-
cant downregulation of BK-β1 and heme oxygenase 1 (HO-1), a
known Nrf2 downstream target. Also, the muscle ring finger
protein 1 (MuRF1), a known E-3 ligase targeting BK-β1, was
significantly upregulated. These findings were reproduced
by knockdown of Nrf2 by siRNA in cultured human coronary
smooth muscle cells (HCSMC), whereas adenoviral transfer
of Nrf2 gene in these cells was associated with downregu-
lation of MuRF1 and upregulation of BK-β1 and HO-1
expression. Activation of Nrf2 by dimethyl fumarate in high
glucose-cultured HCSMCs or in diabetic db/dbmouse coronary
arteries preserved BK-β1 expression shownbyWestern blot, BK
channel activities using patch clamp recordings, and vascular
function assessed by shear stress-mediated vasodilation in
isolated mouse coronary arteries.
Conclusions: Expression of BK-β1 is closely regulated by Nrf2
through its effect on MuRF1, which regulates BK-β1 degrad-
ation, and vascular BK channel function can be restored by
activation of Nrf2. Nrf2 should be considered a novel thera-
peutic target in the treatment of diabetic vasculopathy.

PC-13
Essential oil from sudachi peal improves glucose and lipid
metabolism
Keisuke FUKUTA1, Licht MIYAMOTO1*, Rie TAKAHASHI1,
Toshiaki TAMAKI2, Yasumasa IKEDA2, Koichiro TSUCHIYA1.
1Dept. of Medical Pharmacology, Inst. of Biomedical Sciences,
TokushimaUniversity Graduate School, 2Dept. of Pharmacology, Inst.
of Biomedical Sciences, TokushimaUniversity Graduate School, Japan

Background: According to the statement of the International
Diabetes Federation, the diabetes population continues to
grow around theworld. The number of people associated with
diabetes reaches 415 million in 2015, and one of 11 people is
estimated to be a patient. It is predicted that it will increase to
642 million by 2040 if we do not take any effective measures.
Recently, the alternativemedicine such as supplemental foods
and aromatherapy has attracted our attention. Among them,
the mechanisms of the aromatherapy are still unknown for
hypoglycemic effects.
Sudachi is a citrus fruit grows in Tokushima prefecture region
of Japan, and we found a suppressing effect on blood sugar
level elevation by administration of its peel powder in human
obese subjects. Because Sudachi has unique fragrance, we
conducted a study to reveal the aromatic effects of essential oil
from sudachi on the metabolic regulation.
Method: These experiments were worked using male ddY
mice. We exposed vaporized oil of sudachi peal to 7–8 weeks
old mice for three weeks under the fixed concentration, then
bodyweight, food intake andwater intakeweremeasured. The

intraperitoneal glucose tolerance test (IPGTT) was performed
and the organ weight and plasma lipid levels were evaluated.
We also analyzed expression levels of mRNA related to energy
consumption. In addition, guanethidine was injected to
another group to investigate involvement of the sympathetic
nerve.
Result:We foundweight loss involvingWATreductionwithout
change in food intake. Triglyceride (TG) in the blood was
reduced by the treatment, and glucose tolerance was also
improved. The expression of hepatic PGC-1 tended to be
increased compared to control. When we administered
guanethidine to the sudachi treated group, the reductions of
plasma TG and WAT weight were canceled.
These data suggest that vaporized sudachi oil may stimulate
olfactory, resulting in the activation of the sympathetic nerve
which participates in the reduction of WAT by facilitation of
the energy consumption.

PC-15
Construct an IDNT-NCP computer program for clinical
management of patients with Diabetes Mellitus
Wen-Ching TEH1, Te-Hsuan LIN1, Hsing-Yi WANG1,
Hui-Chun HSU1, Ling-Wang AN2, Yu-Hung CHANG1,
Der-Wei HWU1, Yau-Jiunn LEE1*. 1Lee’s Endocrinology Clinic,
Taiwan; 2Beijing Ruijing Diabetes Hospital, China

Objective: Diabetic management model has been markedly
changed over the past few decades especially on dietetic
practice which have prompted dietitians to become more
accountable and aware of treatment outcome and evaluation.
Published evidence has demonstrated the numerous benefits
which can be gained by application of a nutrition care process
(NCP) and standardized language. However, a convenient,
computerized, comprehensive tool to assess key NCP proced-
ure is still lacking.
Materials and methods: A Chinese version of computerized
International Dietetics & Nutrition Terminology (IDNT)
NCP program was constructed to assess diabetes nutrition
behaviors.
Results: The system is built using a Microsoft Solution based
ASP.NET Web Site project template, SQL Server, and jQuery
User Experience technique in rule engine. The trained
Dietitians could be easily download automatically or enter
patient’s basic personal, anthropometric data, physical exam
findings, biochemical data, and food/nutrition history into the
program to complete the nutritional assessment. After com-
pleteness of nutrition assessment, the program will make
inference to the rule base and make nutrition diagnosis.
Dietetics professionals could then make the final diagnosis
decision for the patient based on the diagnosis report gene-
rated by the web based nutrition diagnosis expert system,
which involves identifying and labeling nutrition-related
problems, etiology, signs and symptoms statements for con-
ditions. The systemwill also set up awindow for the dietitians
to implement the nutrition intervention, monitoring and
evaluation plan, which involves formulating goals and deter-
mining plans of action and are integrated into overall disease
management and implementation.
The content validity indexwas calculated by experts’ ratings of
item relevance. The ICVI was 0.7–1.0. To understand the inter-
rater reliability of system, three groups including CDEs and 5
patients, involved the process of inter-rater reliability assess-
ment to test the rating consistency among observational
ratings is 95-0.98.
Conclusion: A Chinese version of IDNT-NCP system build in a
computer program may be a precise, convenient computer-
based system to evaluate and follow the changes of eating
behavior in patients with DM.
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PC-16
Ratio of insulin cessation in patients with new onset insulin
usage
Mustafa KULAKSIZOGLU1*, Ahmet KAYA1, Fatma OZDAMAR2.
1Division of Endocrinology and Metabolism, Necmettin Erbakan
University, Meram Medical Faculty, 2Endocrinology and Metabolism
Division Diabetes Nurse, Necmettin Erbakan University, Meram
Medical Faculty, Turkey

A total of 138 patients whom insulin treatment was started for
glycemic regulationwere enrolled into the study. Patientswere
hospitalised for insulin education. After 6 months, patients
were evaluated again. Mean ages were 54.3 ± 11.09 years (30–
78), there were 66 males (47.82%), and 72 females (52.17%).
Diabetes duration was 6.7 ± 5.7 (0–20) years, initial HbA1c was
% 10.9 ± 2.06 (7.9–17.7). All patients were taking 2 gr/day
metformin and insulin treatment was started after cessation
of other oral antidiabetics. 82 patients (59.42%) were started
premix analog insulin, 16 patients (11.59%) were started long
acting analog insulin and 40 patients (28.98%) were taking
basal-bolus treatment. After glycemic control and education,
patients were discharged from the hospital.
After 6 months, control visit was done. 93 (67.39%) patients
were taking the same insulin treatment. In 17 patients (12.31%)
insulin treatment regimen was changed by other doctors, 28
(20.28%) patients reported that they stopped insulin treatment
after discharge. Reasons for cessation were; fear of hypogly-
cemia, fear of injection and fear of addiction.
As a result majority of patients who were hospitalised
and started insulin treatment stopped insulin injections
right after the discharge. Some patients’s treatment strategies
were changed by other doctors. These are factors that lead to
glycemic dysregulation and chronic complications. Only
continuing education can get over these barriers.

PC-17
The impact of seasonal lifestyle changes on glycemic control in
T2DM – Based on Diabetes Case Management Program 2001,
Taiwan
Kuei-Mei YEH1*, Martin M-T FUH1, Chia-Ing LI2. 1China Medical
University Hospital, Department of Metabolism, 2China Medical
University Hospital, Department of Medical Research, Taiwan

Background and aims: In order to evaluate the impact of sea-
sonal lifestyle changes on the glycemic control of diabetes for
the ensuing development of personalized prevention program.
Materials and methods: From Jan. 2006 to Dec. 2012, 131
patientswith T2DMparticipating randomly inDCMP 2001with
lifestyle intervention only without having any medication
were under study. Accordingly, anthropometric and biochem-
ical data were measured at least at 3-month interval and the
lifestyle measurements (lifestyle I: no smoking, no alcoholic
and regular exercise; lifestyle II: smoking and/or alcoholic
and/or no exercise), total daily caloric intakes, macronutrient
consumptions and dietary recommendations were also tri-
monthly recorded in each diabetes patient after seeing
physician. Participants were divided into 2 groups based on
the age recruited, <65 and 65 years in the DCMP 2001. The
fasting blood glucose (FBS mg/dL) and A1c (%) levels were
presented by Mean ± SD. Data comparison between the initial
FBG and A1c level and the chronologically sequential season
changes of FBG and A1c level within each group were
consecutively performed in the continuous 5 years. Student-t
test was used for data analysis.
Results: The general characteristics of 131 study participants
with their FBG andA1c levels in 2 groupswere demonstrated in
Poster Table 1. The statistically significant differences of FBG
and A1c level between the first recruited and sequential
season changes for continuous 5 years were shown (p < 0.05)
in Poster Tables 2 and 3.
Conclusion: The results clearly suggested that the impact of
lifestyle in different seasons on the glycemic control was

significantly different that was also demonstrated in different
age groups. The stability of lifestyle attributed to glycemic
changes was more stable in patients with age more than 65.
Further study would be required.

PC-18
Geographic difference of barriers to insulin initiation in
primary care physicians in Taiwan
Yin-Huei CHEN1,2, Yi-Chih HUNG1,2, Chia-Ing LI3,
Man-Ping CHANG4, Ching-Chu CHEN1,5*. 1Division of
Endocrinology and Metabolism, Department of Medicine, China
Medical University Hospital, 2Department ofMedicine, ChinaMedical
University, 3Department of Medical Research, China Medical
University Hospital, 4Department of Nursing, School of Health,
National Taichung University of Science and Technology, 5School of
Chinese Medicine, China Medical University, Taichung, Taiwan

Aims: Insulin initiation is often delayed among type 2 diabetes
patients with suboptimal glycemic control. Previous studies
showed that difference in patient characteristics across
countries along with physician and healthcare environment
difference may contribute to the likelihood of insulin intensi-
fication. However, the geographic difference of barriers to
insulin initiation in one country is not well understood. In
this study, we examined the geographic difference of barriers
to initiate insulin treatment among Taiwan primary care
physicians.
Methods: We conducted a cross-sectional, questionnaire-
based survey. The participants were categorized as follows
basedon their clinical practice place:NorthernTaiwan, Central
Taiwan and Southern Taiwan. We used a 24-item question-
naire to explore barriers for primary care physicians timely to
initiate insulin. Physicians who didn’t have insulin-treated
patients were excluded.
Results: 240 participating physicians whose clinical setting
were in Northern Taiwan (n = 85), Central Taiwan (n = 80) and
Southern Taiwan (n = 75)met eligibility criteria and completed
the questionnaire. After adjusting for clinical setting before
private practice, specialty, participating pay for performance
and number of insulin-treated patients per month, physicians
in Northern Taiwan have more concerns about insulin
initiation than physicians in Southern Taiwan. The difference
was observed with regard to the “physician and personnel
issue”, “time consuming” and “concerns regarding insulin
therapy” (Northern Taiwan vs. Southern Taiwan, P = 0.002;
0.003; 0.002, respectively).
Conclusions: Compared with primary care physicians in
Southern Taiwan, physicians in Northern Taiwan have
higher barriers to insulin initiation. Their concerns about
insulin use may lead to delay of insulin treatment.

Optimizing Diabetes Therapy

PD-01
The association of glycated albumin and hemoglobin A1cwith
glycemic excursions in Chinese type 2 diabetic patients
Qing LI1–3*, Yuqian BAO1–3, Weiping JIA1–3, Jieming PAN1–3,
Lei ZHANG1–3, Junling TANG1–3. 1Shanghai Jiaotong University
affiliated Sixth People’s Hospital, 2Department of Endocrinology and
Metabolism, 3Shanghai Clinical Center for Diabetes, China

Background: Hemoglobin A1c (HbA1c) is mostly used to
evaluate the long-term glycemic control and the risk for the
development of complications in diabetes. Serum glycated
albumin(GA) has been reported to be a useful and rapid
indicator of glycemic control for diabetic patients. Postprandial
glucose excursion is known to be a risk factor for diabetic
micro- and macro-angiopathy in diabetic patients recently
studies indicated that glycation excursion could influence
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glycation reaction in albumin strongly compared with
hemoglobin.
Aim: To analyze the correlation of glycated albumin (GA) and
hemoglobin A1c (HbA1c) with mean amplitude of glycemic
excursions (MAGE) and standard difference of blood glucose
(SDBG) and to provide theoretical evidences for complete
assessment of GA and HbA1c.in chinese type 2 diabetic
patients.
Method: A total of 404 type 2 diabetic patients in our inpatient
department of endocrinology and metabolism from August,
2013 to February, 2014 were enrolled. Fasting plasma glucose
(FPG), HbA1c, GA, fasting C peptide (FCP), 2-hour postprandial
plasma glucose (2hPG), 2-hour C peptide (2hCP) were exam-
ined in all the subjects. The 3 day continuous blood glucose
monitoring of the enrolled subjects were performed by
continuous glucose monitoring system. MAGE and SDBG
were used to assess to glycemic excursions. Mean blood
glucose (MBG) was used to assess overall glucose level.
Results: (1) The 404 enrolled subjects included 228 men and
176 womenwithmean age of (59 ± 11) years, diabetes duration
of (9.1 ± 6.3) years, FPG of (7.9 ± 2.5) mmol/L, 2hPG of (13.3 ± 4.3)
mmol/L, HbA1c of (8.3 ± 1.9) %, GA of (22.4 ± 6.9)%, MAGE of
(5.6 ± 2.5) mmol/L, SDBG of (2.2 ± 0.9) mmol/L, MBG of (8.9 ± 2.0)
mmol/L. (2) Univariate correlation analysis showed that GA
had strong correlation with HbA1c (r = 0.836, P < 0.01). GA was
positively correlated with FPG, 2hPG and MBG (r = 0.604, 0.670,
0.650, P < 0.01). HbA1c was also positively correlated with
FPG, 2hPG and MBG (r = 0.603, 0.634, 0.661, P < 0.01). (3)
Univariate correlation analysis showed that GA had positive
correlation with MAGE and SDBG (r = 0.485, 0.529, P < 0.01).
HbA1c was also positively correlated with MAGE and SDBG
(r = 0.417, 0.495, P < 0.01). (4) Stepwise multivariate regression
analysis demonstrated that GA level was independently
correlated with the glycemic excursion indices including
MAGE and SDBG.
Discussion: Compared with HbA1c, GA can better reflect
postprandial glucose level and glycemic excursions.

PD-02
Effectiveness of diabetes quality improvement program in
Chia-yi region of Taiwan
Hsiang-Hsun CHUANG1,2, Chieh-Hsiang LU1–3*,
Cheng-Ren CHEN1. 1Ditmanson Medical Foundation Chia-Yi
Christian Hospital, 2Department of Business Administration, College
of Management, National Chung Cheng University, 3Department of
Nursing, DAYEH University, Taiwan

Objective:DiabetesMellitus is an endemic chronic disease that
causes themajor health issues. The population of diabetes has
been doubling in the past two decades. It is found to be
associated with aging, obesity and western lifestyle. Through
its chronicity and multiple comorbidities, Diabetes mellitus is
the most known social-economic burden in our healthcare
system. This study is aim to evaluate the long-term effective-
ness of diabetes quality improvement program by the national
health insurance bureau.
Methods: This is a three year longitudinal follow-up study in a
teaching hospital from 2009 to 2011. Totally 3217 diabetic
patients receiving regular outpatient visit and entering the
diabetes quality improvement program were included in the
study. Medication cost of the hyperglycemia, hypertension
and hyperlipidemia and the major healthcare outcome
indicators were compared.
Results: The results showed that the total medication cost of
the hyperglycemia, hypertension and hyperlipidemia de-
creased gradually and reach statistical significance (p < 0.001);
there are also significant improvement in blood pressure
(p < 0.001), HbA1c (p = 0.006), total cholesterol (p < 0.001),
triglyceride (p = 0.003), HDL (p = 0.031) and LDL(p < 0.001).
Conclusions: The long-term effectiveness of diabetes quality
improvement program raised by the national health insurance

bureau has been shown to be promising. It not only reduced
the costs of pill burden but also improve the major cardiovas-
cular outcome indicators. Through these results, we urge that
the Ministry of Health and Welfare should invest more
resources in the raising quality care model of chronic diseases
especially the Diabetes Mellitus.

PD-03
Diabetic medications seldom deintensified in oldest old
diabetic patients – Lessons from Thailand
Soontaree NAKASATIEN1*, Yotsapon THEWJITCHAROEN1,
Sirinate KRITTIYAWONG1, Ekgaluck WANOTHAYAROJ1,
Somboon VONGTERAPAK1, Siriwan BUTADEJ1,
Areeya MALIDAENG1, Thep HIMATHONGKAM1. 1Theptarin
Hospital, Thailand

Background: In the recent study, older diabetes patients rarely
had theirmedicinedosages decreasedor discontinued. Little is
known about medication deintensification on the growing
population called the “oldest old”, those in their mid-80s
upwards. Therefore, the aim of this study was to describe the
frequency of diabetic medications deintensification and
diabetologists’ attitudes toward oldest old patients.
Methods: A retrospective review was conducted on medical
records of type 2 diabeteswho are older than 85 years fromSep
2014 to August 2015 at Theptarin hospital which is one of the
largest diabetes centers in Thailand with over 2,000 registered
diabetes patients. Most diabetes patients have been treated at
diabetes clinic which has 12 diabetologists and diabetes care
team. Medications deintensification had been defined as
reducing or discontinuing diabeticmedications in the previous
180 days after the index measurement of A1C. The survey
regarding glycemic target in oldest old patients and the factors
they take into consideration when setting their patients’
glycemic target had also been studied to understand the
attitudes toward these patients.
Results: There were 143 (5.0% of total diabetic patients) oldest
old diabetes patients who attended regularly during the study
period. Ten patients deceased from various medical illnesses.
Of the 133 active follow-up patients (median time of follow-up
15 years, range 1–30 years), 70.7% was female, and duration of
diabeteswas 20.1 ± 11.1 years. Themean of A1Cwas 6.7 ± 1.1%.
Very low level of A1C (less than 6.0%), moderately low level of
A1C (6.0–6.4%), safe margin of A1C (6.5–8.0%) were found in
23.3%, 22.6%, 39.8%, respectively. Regarding diabetic treat-
ments, oral hypoglycemic agent (OHA) dual therapy was the
most common treatment (26.3%) followed by OHA monother-
apy (22.6%), insulin alone (19.5%), diet therapy alone (12.7%),
and insulin plus OHA (8.3%). Among patients whose received
diabetic medications and resulted in very low or moderately
low level of A1C (less than 6.4%), only 19.6% underwent
deintensification. The parameters “co-morbidity” was consid-
ered to be themost important factor in setting glycemic target
while “disease duration” ranked the lowest.
Conclusions: Even though diabetologists recognized that
diabetes treatment should less aggressive for older patients
and thosewith limited life expectancy. Only less thanone-fifth
of oldest old patients with stable, albeit low A1C levels
underwent medications deintensification. Quality-of-care
initiatives should consider how to encourage appropriate
deintensification in order to decrease the harm of intensive
treatment and increased cost of care.

PD-04
Better improvements of indicators of β-cell function and
insulin resistance with liraglutide compared to sitagliptin in
Chinese T2DM patients
Yu LIU1, Jianlin GENG2, Yong LUO3, Fang BIAN4, Xiaofeng LV5,
Jialin YANG6, Jun LIU7, Yongde PENG8, Yukun LI9,Weiwei XU10,
Yiming MU11*. 1The Second Hospital of Jilin University, 2Harrison
International Peace Hospital, 3Chong Qing Three Gorges Central
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Hospital, 4Cangzhou People’s Hospital, 5PLA. The Military General
Hospital of Beijing, 6Central Hospital of Minhang District, 7The Fifth
Peoples Hospital of Shanghai, 8Shanghai First People’s Hospital,
9Third Hospital of Hebei Medical University, 10Novo Nordisk (China)
Pharmaceuticals Co., Ltd, 11Chinese People’s LiberationArmyGeneral
Hospital, China

Objective: To compare the effect of liraglutide and sitagliptin
on β-cell function and insulin resistance improvements in
Chinese patients with type 2 diabetes.
Methods: This is a post-hoc analysis of a randomised
controlled clinical trial conducted from Dec. 2013 to Nov.
2014 (total 26 weeks) in China (LIRA-DPP4 CHINA). Patients
aged 18–80 inadequately controlled on metformin monother-
apy (HbA1c 7.0–10.0%) were included. Eligible subjects were
randomised 1:1 to liraglutide 1.8 mg or sitagliptin 100 mg.
Blood samples were analysed using an enzymatic assay by
central laboratory during the trial for fasting plasma glucose
(FPG), fasting insulin, fasting C-peptide and fasting pro-
insulin. HOMA-β and HOMA-IR were calculated. The differ-
ences of abovemeasurements and indexes between treatment
with liraglutide and sitagliptin were analysed using a mixed
model for repeated measurements (MMRM).
Results: 368 subjects were randomised 1:1 to liraglutide
and sitagliptin, and 1 subject in liraglutide group withdrew
before exposure. The baseline characteristics of the two groups
were comparable. Greater reductions of fasting pro-insulin
(28% vs 15%) and fasting pro-insulin to C-peptide ratio (30% vs
15%) were observed with liraglutide compared to sitagliptin,
with estimated treatment ratios of 0.85 [0.75; 0.97], (p = 0.0182)
and 0.83 [0.75; 0.91], (p = 0.0002), respectively. There were
no statistically significant differences in fasting insulin and
fasting C-peptide between the two groups after 26 weeks
of treatment. Lower FPG was achieved with liraglutide
(6.99 mmol/L) compared to sitagliptin (8.21 mmol/L) with
statistical difference of mean changes from baseline at week
26 (−2.39 vs −1.17 mmol/L, p < 0.0001). An increase in HOMA-β
and HOMA-IR driven by the better FPG level was achieved in
both treatment groups but was more pronounced with
liraglutide compared to sitagliptin (HOMA-β : 75% vs 34%;
with an estimated treatment ratio of1.30 [1.17; 1.45] (p <
0.0001); HOMA-IR (26% vs 11%; with an estimated treatment
ratio of 0.83 [0.73; 0.94], (p = 0.0037).
Conclusion: After 26 weeks, liraglutide resulted in significant
improvements in fasting pro-insulin, fasting pro-insulin to C-
peptide ratio, HOMA-β and HOMA-IR compared to sitagliptin.
This indicates better improvements in β-cell function and
insulin resistance with liraglutide compared to sitagliptin,
both in combinationwithmetformin, in Chinese patients with
type 2 diabetes.

PD-05
Association between serum somatostatin levels and glucose-
lipid metabolism in the Jino ethnic minority and Han Chinese
population
ShiyunWANG1, Rong ZHANG1, Shanshan TANG1, Feng JIANG1,
Cheng HU1, Weiping JIA1*. 1Shanghai Diabetes Institute, Shanghai
Key Laboratory of Diabetes Mellitus, Shanghai Clinical Center for
Diabetes, Shanghai Jiao Tong University Affiliated Sixth People’s
Hospital, China

Objectives: Somatostatin has been reported as a kind of
peptide hormone that inhibits the secretion of various blood
glucose-regulating hormones, with its serum levels may be
diverse in different populations. This study aimed to investi-
gate the relationship between serum somatostatin levels and
glucose-lipid metabolism in the Jino ethnic minority and Han
Chinese population of Yunnan Province, southwest China.
Methods:A total of 224 subjectswere recruited, comprising 111
subjects from Jino ethnic minority and 113 subjects from Han
Chinese population. Clinical measurements analysis and

glucose-lipid related metabolic traits were conducted among
them.All subjectswere divided into three subgroups according
to blood glucose levels: subjects with abnormal fasting plasma
glucose (FPG) only (n = 38 from Jino, n = 39 from Han), subjects
with abnormal 2-h plasma glucose (2hPG) only (n = 37 from
Jino, n = 37 from Han), and subjects with normal glucose
tolerance (NGT) (n = 36 from Jino, n = 37 from Han). Serum
somatostatin levels were measured via enzyme-linked
immunosorbent assay (ELISA).
Results: We found significant differences in serum somato-
statin levels between Jino ethnic minority and Han Chinese
population (P < 0.0001). For further analysis, both in subgroups
of abnormal FPG only and abnormal 2hPG only, significant
differences were also identified between these two popula-
tions (P = 0.0194 and 0.0106, respectively). But no significant
differences were detected among these three subgroups in
Jino (P = 0.3153) or Han population (P = 0.2779) independently.
After adjusting for covariates, serum somatostatin level
was independently and significantly associated with FPG
(P = 0.0066), TC (P = 0.0041) and LDL-C (P = 0.0055) in all 224
subjects. This relationship was also revealed in abnormal FPG
subgroup (P = 0.0040, 0.0077 and 0.0161, respectively). However,
none of those correlations were found in Jino ethnic minority
or Han Chinese population group independently.
Conclusion: Our results suggest that serum somatostatin
levels were associated with glucose-lipid metabolism and
this relationship may be various in different populations.

PD-06
Efficacy and safety of SGLT2 inhibitor ipragliflozin in Japanese
patients with type 2 diabetes
Takashi NOMIYAMA1*, Makito TANABE1, Kunitaka MURASE1,
Ryoko MOTONAGA1, Toshihiko YANASE1. 1Fukuoka University,
Japan

Obesity and type 2 diabetes have become worldwide problem
including Asian countries. Recently, average BMI of Japanese
patientswith type 2 diabetes reached at 25 kg/m2. Accordingly,
we need to control blood glucose level without weight gain,
currently. SGLT2 inhibitor ipragliflozin is newly identified
anti-diabetic agent which reduces blood glucose level by
inhibition of glucose reuptake of SGLT2 in kidney. In the
present study, we examined the efficacy and safety of
ipragliflozin in Japanese patients with type 2 diabetes.
125 Japanese patients with type 2 diabetes were treated with
50mg ipragliflozin for 12weeks added on existing anti-diabetic
therapy. Average age was 53.9 years old, and average BMI was
29.7 kg/m2. HbA1c was significantly decreased from 8.0% to
7.4%. Small but significant reduction of BMIwas observed from
29.8 to 29.2 kg/m2, suggesting that ipragliflozin decreased
blood glucose level without weight gain. Both systolic, from
132.7 to 128.6 mmHg, and diastolic, 80.5 to 76.3 mmHg, blood
pressure were significantly decreased without change of
antihypertensive drug, probably because of osmotic diuresis
by glucose urea. Interestingly, serum C-peptide level was
significantly decreased from 2.8 to 2.5 ng/mL, suggesting that
ipragliflozin reduced blood glucose level without stimulation
of pancreatic beta cells. Ketone bodies, especially 3-hydroxy
lactate, were slightly increased, but not statistical significant.
Severe adverse effect was not observed during study period.
Main adverse effects relating ipragliflozin treatment were
thirsty (3.2%) and skin eruption (2.4%).
These data suggest that SGLT2 inhibitor ipragliflozin could
control blood glucose level safely and effectively in Japanese
patients with type 2 diabetes. In addition to blood glucose
control, reduction of blood pressure, weight reduction
and pancreatic beta cell protection could be expected for
ipragliflozin.
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PD-07
Self-perceived low-carbohydrate dieters in diabetes clinic in
Japan and their actual behavior
Yomogi FUKAZAWA1*, Kaoru SASAKI1, Fumie OKAZAKI1,
Asako MURAI2, Mayumi HAKOGI2, Masayu KUNISADA2,
Reiko TOKUNAGA1, Miyuki NOGAWA1, Yuko WATANABE2,
Hitomi FUJII2, Takaichi MIYAKAWA1. 1Kunitachi Mirai Clinic,
2Tama-center Mirai Clinic, Japan

We have eaten rice as staple food in Japan. Even the Japan
Diabetes Society has recommended getting 60% of all calories
from carbohydrates.
However, the “Low-carbohydrate diet” to reduce body weight
has been popular in developed countries and also cessation or
decreasing carbohydrates has been recognized as being
effective and an easy way to implement fair glycemic control
in the relatively short-term. We investigated the influence of
media and patients understanding about low-carbohydrate
diets using questionnaires and face to face discussions with
diabetes patients.
We administered a questionnaire of 12 questions and asked to
diabetes patients to fill them in. The answers and consent
were obtained from 150 patients (96 male and 54 female),
average age was 68.5 (SD: 12.3) y/o, BMI was 25.6 (5.0), HbA1c
7.17 (1.05) %.
88 patients (61 male and 54 female: chi-squire test: n.s.)
answered that they practiced low-carb diet. The “low-carb”
group had lower HbA1c (p < 0.04), and BMI (p < 0.01). Had a
longer duration of illness (p < 0.05), and less diet consultation
with a dietitian (p < 0.05). The most chosen reason to practice
this diet was “to improve HbA1c (93%)”, however their HbA1c
wasnot significantly better. Other reasonswere “to loseweight
(29%)” and “recommended on TV (11%)”. People who reduced
or cut staple food in “all three meals” tended to be older than
those who did only “1–2 meals” (p < 0.001). On the other hand,
people who answered “to eat fruit three times a day” were
older (p < 0.01). Patients who did not go on a “low-carb” diet
tended to choose the correct answer of carbohydrate–rich food
(such as grains, fruit, and sweets)” more than those who said
that they did the “low-carb” diet. 79% of all the patients
answered that they did not drink vegetable juice and this is
thought to be because of our educational exhibition about the
amount of sugar contained in drinks”. 64% of the “low-carb”
dieters answered that a “low-carb” diet was effective for
diabetic kidney disease.
“Low-carb” dieters had relatively good control in glucose and
body weight. They were interested in diabetes control.
However they received less diet consultation from dietitian.
Even when they said they eat “low-carb” food, not all of them
correctly answered about “carb- rich food”. They were “self-
perceived” low-carb dieters. Some people misunderstood
“low-carb” food as good for diabetic kidney disease. They
need appropriate information about diet.

PD-08
Effect of the therapy of weekly-GLP1 analog given monthly to
eldery type 2 diabetes patients
Rui IMAMINE1*, Ai SATOU1, Hajime MASE1,
Asako MIZOGUCHI1, Makiko MINATOGUCHI1,
Minoru KUSAMA1, AtsukoWATARAI2, Takahiko KAWAMURA2,
Eitaro NAKASHIMA1. 1Chubu Rosai Hospital Diabetes and
Endocrinology, 2Chubu Rosai Hospital Preventive Medical Center,
Japan

Objective: Japan is one of the world’s leading nations in terms
of longevity. In addition, the Japanese people are prone to
diabetes. For dementia patients and for elderly patients living
alone, compliance with drug therapy can be seen in many
cases as risky. So, GLP1 analog formulations administered
once aweek has been shown as an effective treatment against
type 2 diabetes mellitus in the elderly. In this study, it was
evaluated when administered once a month.

Research and methods: To target type 2 diabetes mellitus
patients, 13 outpatients at our hospital (5 male/8 female) over
the age of 67 were administered weekly-exenatide once a
month. HbA1c, 1, 5-anhydroglucitol [1, 5-AG], urine albumin-
to-creatinine ratio [U-Alb/Cr], as well as a treatment satisfac-
tion survey were also carried out. The effects of monthly
administration were compared with those administered once
a week with patients with type 2 diabetes in 17 people (11
male/6 female) over the age of 35.
Results:

1. Background for monthly dose group: Age 77.2 ± 6.9 (mean
± SD) years, type2diabetes duration 20.4 ± 7.4 years, HbA1c
7.7 ± 0.4%, BMI 24.7 ± 3.7

2. After 3 months HbA1c; 7.1 ± 0.5% (p < 0.01)
3. After 2 months BMI; 24.3 ± 4.1 (p < 0.05)
4. Compared with weekly dose group (Age 64.6 ± 14.0 years,

type 2 diabetes duration 17.4 ± 8.0 years, HbA1c 8.7 ± 1.2%,
BMI 27.6 ± 5.5): Change of HbA1c after 3 months;
−0.68 ± 0.2% vs. −1.19 ± 1.4% (n.s.). A significant difference
in 1,5AG and U-Alb/Cr, in both groups, before and after
administration was not observed. In the treatment
satisfaction survey after the administration, no significant
difference in the two groups was observed. In elderly
patients with type 2 diabetes who were given a weekly
GLP1 analog administered once amonth, compared to the
previous administration, a promising improvement in
HbA1c and BMI was seen. When compared to the weekly
administration group, no significant difference in the
amount of change in HbA1c was observed.

Conclusions: For aged patients with type 2 diabetes, the
usefulness of the method of treatment of administering
a GLP1 analog monthly as opposed to weekly could be
confirmed.
We will continue to follow up as part of the treatment of the
elderly with type 2 diabetes.

PD-09
Insulin intensification with basal plus mealtime insulin or
mid-mixture premixed insulin in type 2 diabetes in real-world
clinical practice
Yi-Sun YANG1,4, Chien-Ning HUANG1,4*, Edy KORNELIUS1,4,
Shih-Chang LO1, Yueh-Chu WU2, Ching-Lu LI2, Yu-Tze LIN2,
Hui-Wen HSIAO2, Tin-Wen CHIA3. 1CHUNG-Shan Medical
University Hospital, Endocrinology and Metabolism, 2Department of
Nursing, Chung-Shan Medical University Hospital, 3Department of
Nutrition, Chung-Shan Medical University Hospital, 4Chung-Shan
Medical University, Institute of Medicine, Taiwan

Insulin Intensification with Basal plus Mealtime Insulin or
Mid-mixture Premixed Insulin in Taiwanese Type 2 Diabetic
Patients Inadequately Controlled on Basal Insulin with or
without Oral Antidiabetic Drugs in Real-World Practice.
Background: This study was performed to compare the
efficacy of basal once-daily glargine plus mealtime glulisine
(basal-plus group) with twice-daily mid-mixed insulin (LM50
group) in Taiwan patients with type 2 diabetes (T2D) inad-
equately controlled by basal insulin with or without oral anti-
diabetic drugs (OADs) in real-world practice.
Methods: This single-center, non-interventional, prospective,
observational study enrolled T2D patients with inadequate
glycemic control (glycosylated hemoglobin [HbA1c] ≥7.5%)
who had been on basal with or without OADs for ≥3 months
and were already decided to intensify insulin therapy by their
physicianprior to the start of the study.All treatmentdecisions
were at the physician’s discretion to reflect real-world practice.
Results: A total of 71 patients were included in the analysis
(mean duration of diabetes, 12.8 ± 5.8 years; mean HbA1c,
9.02 ± 1.2%). After 24 weeks of insulin intensification therapy,
HbA1c decreased −0.68% and −0.62% in basal-plus group and
LM50 group, respectively, which was not significant. The
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change of 7-point SMBG at week 24 showed that LM50 group
reduced post-breakfast and post-dinner glucose concentra-
tions more significantly compared with basal-plus group. The
decrease from baseline in fasting blood glucose was signifi-
cantly greater in the basal-plus group comparedwith the LM50
group. Body weight increased 0.95 and 1.45 kg in basal-plus
group and LM50 group, respectively. Meanwhile, there was
significant increase in themeandaily insulin dose of 20.4 units
in LM50 group and 34.6 units in basal-plus group (P < 0.05). Six
patients intensified their insulin to basal insulin plus two
mealtime glulisine, while seven patients to thrice daily mid-
mixed insulin. Overall, 15%of patients experienced at least one
hypoglycemic event in both groups.
Conclusion: In a real-world setting, intensification of insulin
therapy from basal failure to basal insulin plus mealtime
glulisine or twice-daily mid-mixed insulin has similar effects
on HbA1c reduction, hypoglycemia events and body weight
change in Taiwan patients with T2D.

PD-10
Kidney function assessment based on eGFR may broaden
metformin eligibility rather than serum creatinine
Uru OSADA1*, Hiroto SASAKI1, Yuya TAKANO1,
Yuko MUROHASHI1, Takaharu INAZUMI1, Yasuo TERAUCHI2,
Hiroshi SUNAGAWA3. 1Department of Diabetes and Endocrinology,
Saiseikai Yokohama City Nanbu Hospital, 2Department of Diabetes
and Endocrinology, Yokohama City University Graduate School of
Medicine, 3Sunagawa Medical Clinic, Japan

Objective: When considering metformin eligibility, Japanese
Diabetes Society (JDS) and US Food and Drug Administration
recommend serum creatinine (sCr) as a clinical indicator,
whereas Kidney Disease: Improving Global Outomes (KDIGO)
guideline recommends using estimated glomerular filtration
rate (eGFR). We investigated the discrepancy of the two
assessment strategy and also analyzed the frequency and
the clinical factors of metformin prescription.
Research design and methods: This is a cross-sectional study
of 1364 diabetic patients in our hospitals. The upper threshold
of sCr for metformin eligibility was 1.3 mg/dL for male and
1.2 mg/dL for female according to JDS recommendation. The
lowest threshold of eGFR was 30 mL/min/1.73 m2 according to
KDIGO guideline. We first described the patients who was
contraindicated by sCr but was not by eGFR. We next revealed
the clinical background of these patients according to the
presence of metformin prescription. Lastly, the contributing
factors to metformin prescription were searched by multivari-
ate logistic analysis.
Results: Totally 130 patients showed sCr above JDS threshold.
Among these, 61(47%) patients showed eGFR over 30 mL/min/
1.73 m2, however, only 14 (23%) were prescribed metformin.
The patients with and without metformin prescription were
similar in gender, age and HbA1c (7.7 ± 0.7% vs 8.1 ± 1.6%,
p = 0.35). Also the prevalence of lactic acidosis (LA) risk was
not different between the groups; (1) age, (2) alcohol use, (3)
coronary artery disease, (4) congestive heart failure, (5) liver
disease, (6) ketosis or severe infection, (7) pregnancy and
(8) insulin dependent diabetes. However, the patients
with metformin prescription exceeded in BMI (28.9 ± 4.7 vs
25.6 ± 4.6, p = 0.02) and concomitant use of other oral anti-
diabetic agent (2.5 ± 0.9 vs 1.1 ± 1.0, p = 0.0001). In multivariate
logistic analysis adjusting covariates such as gender, age, BMI,
HbA1c, every 10 mL/min/1.73 m2 increase of eGFR, heavy
alcohol use (>5 days/week), coronary artery disease, number
of LA risk factors, number of concomitant oral anti-diabetic
agent and insulin use, only the number of concomitant oral
anti-diabetic agent was significantly associated with metfor-
min prescription (odds ratio 4.3, 95% confidence interval 1.8–
14.5, P = 0.005).
Conclusion: The assessment of eGFR rather than sCr may
promote metformin prescription without increasing LA.

PD-11
Improving postprandial blood glucose of type 2 diabetes
patients
Su-Yen LIU1*, Su-Chen LIN1, Jia-Lin CHEN1, Ming-Hui CHEN1,
Xiu-Wen LUO1. 1Chi Mei Foundation Hopital, Taiwan

This study is a follow-up investigation for type 2 diabetes
patients who have received basic insulin (once a day;
intermediate and long-acting) treatment for more than three
months,who still had fasting plasma glucose of (FPG) less than
150 mg/dL, HbA1c > 7%. These patients were transitioned to
pre-mixed insulin injection twice a day. Since Feb to Aug
2015, there were 47 participants, and 42 of which have
completed the follow-up. Telephone consultation was used
as thehealth educationmethod in this study,where 163 phone
calls in total were made for the duration of this investigation.
The pre- and post-transition glycated hemoglobin (GH) levels
were 9.7 ± 1.58%and 8.4 ± 1.57%, respectively (overall reduction
of 1.3%). The pre- and post-transition FPG and postprandial
blood glucose (PBG) were 146.2 ± 47.5 mg/dL and 131.6 ± 33.2
mg/dL; and 293.0 ± 74.9 mg/dL and 204.3 ± 54.5 mg/dL, respect-
ively. 26.2%, 31.0%, and 35.7% of the post-transition patients
were determined with GH of <7%, FPG of <110 mg/dL, and FPG
<180 mg/dL, respectively, indicating a significant difference in
the GH, FPG, and PBG levels after the insulin treatment
transition.
Individualized one-on-one interactive consultation can be
used to encourage patient to monitor their blood sugar level
proactively and treat FPG and PBG as equally important. The
timely resolution of questions and assistance, in combination
with health care education group intervention, and promote
patient health and self-reliance.

PD-12
The effectiveness of diabetes care by using multiple
interventions
Ming-Hui CHEN1*, Su-Yen LIU1, Jia-Lin SHEN1, Kai-Jen TIEN2,
Chwen-Yi YANG2. 1Nursing Department, Chi-Mei Medical Center,
2Endocrinology, Chi-Mei Medical Center, Taiwan

Project objective is to improve blood sugar and correct wrong
behaviors by using multiple interventions, including individ-
ual and group health education, which guides the patient self-
reaction, and share the experience of coexistence with
diabetes and correct misconceptions. Recruitment is from
March 1, 2015 until October 31, 2015 at someone of medical
center of south of Taiwan. Recruitment of patients with HbA1c
higher than 7.5 and patients agreed to participate in commu-
nity health education and individual health education ofmore
than 2 times and telephone interview at least twice. Patients
follow at least three months.
Recruit in a total of 30 people, but only 28 finish final test,
because one death, one person perform bariatric surgery at
other hospital and not return. Weight, BMI have no significant
change, HbA1C,fasting blood sugar and postprandial blood
sugar, blood sugar fluctuations, eating behavior, exercise and
self-monitoring of blood glucose behavior have improvement
of statistical significance (p < 0.05; p < 0.00). An average score of
group health education satisfaction is 4.6 points (out of 5).

PD-13
Metformin suppresses gastric cancer cell growth through
inducing cell cycle arrest at G2/M phases
You-Zuo CHEN1,2, Li-Feng LIU2, Kuo-Wang TSAI1,3,
Mei-Chen LIAO4, Chih-Kuang LIANG4,5, Ming-Yueh CHOU4,
Hing-Chung LAM4,6*. 1Department of Medical Education and
Research, Kaohsiung Veterans General Hospital, 2Department of
Biological Science and Technology, I-Shou University, Kaohsiung City,
3Department of Chemical Biology, National Pingtung University of
Education, Pingtung County, 4Center for Geriatrics and Gerontology,
Kaohsiung Veterans General Hospital, 5Division of Neurology,
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KaohsiungVeterans General Hospital, 6Division of Endocrinology and
Metabolism, Kaohsiung Veterans General Hospital, Kaohsiung City,
Taiwan

The anti-diabetic drug Metformin has been shown to have the
potential as a preventive and therapeutic drug for several
cancers, including gastric cancer (GC). The long non-coding
RNAs (lncRNAs) are non-protein coding transcripts that are
more than 200 nucleotides in length. LncRNA has been
reported to be dysfunction in diverse human cancers.
However, its impact on metformin-induced gastric cancer
cells death remains unclear. In this study, we found that
metformin could suppress GC cells growth and invasion in a
dose- and time-dependent manner. We also found that
metformin inhibited gastric cancer cell proliferation by
inducing significant cell cycle arrest at the G2/M phases. In
order to identify metformin-induced lncRNAs, we performed
the transcriptome profiles of HR control cell line and HR cell
line treating with metformin by microarray approach (includ-
ing 27958 protein-coding genes and 7419 lncRNAs). We
identified 2704 genes and 2458 genes that were significantly
upregulated and downregulated in the HR cells following
treatment with metformin, respectively. Bioinformatics ana-
lysis showed that metformin-associated genes simultan-
eously participated in cell growth, cell cycles and apoptosis.
Among these metformin-associated genes, we found that
the expression level of Loc10050669 was significantly sup-
pressed in dose- and time course-dependent manner after
gastric cancer cells treatment with metformin. Knockdown of
Loc10050669 expression could significantly suppress gastric
cancer cell growth, invasion ability and induce cell cycle arrest
at G2/M phases. These results implied that Loc10050669 may
play a critical role on metformin-induced suppression of
gastric cancer cell growth and motility. Our findings reveal a
new insight for lncRNAs regulation by metformin and provide
an application for gastric cancer therapy.

PD-16
Clinical effectiveness study of dapagliflozin as add-on for 33
inadequate glycemic control patients using liraglutide and
OADs
Yuan-Ching LIU1,2, Ching-Yi LIN1, I-Ying CHIU1,
Neng-Chun YU1*. 1Neng-Chun Diabetes Clinic, 2Department of
Nursing, School of Medicine, National Taiwan University, Taipei,
Taiwan

Background: Liraglutide and dapagliflozin have two different
anti-diabetical action mechanisms. They have shown ability
to improve the glycemic and bodyweight control. In this study,
for those patients who used OADs and liraglutide but fail to
meet the glycemic control criteria, dapagliflozin was added to
evaluate the effectiveness of liraglutide on glycemic and
body weight.
Methods: The design was a real-world, observational study. A
retrospective case note audit of type 2 diabetes patients who
were added dapagliflozin to their liraglutide regimens was
performed in a diabetes clinic located at Yilan County, Taiwan.
Datum of A1C, body weight (BW), and adverse events were
collected to analyze the effectiveness of initiating dapagli-
flozin for 6 months.
Results: 33 patients were included in the final analysis. The
average age at baseline was 54.1 ± 11.3 and the mean DM
duration was 12.7 ± 6.6 years. 60.6% of patients were male and
the average A1C and BMI at baseline were 8.0 ± 1.0% and
29.7 ± 5.7 kg/m2, respectively. The mean duration of using
liraglutide before initiating dapagliflozin was 100.2 ± 30.0
weeks. 54.5% of patients used 1.2 mg daily liraglutide and
45.5%of patients used 1.8 mgdaily liraglutide at baseline. After
adding dapagliflozin for 6months, A1C has been reduced in 24
patients (72.7%), and the overall A1C has been significantly
reduced by 0.71 ± 0.95% (t =−4.33, p < 0.001). A1C has been

reduced by equal and more than 1% in 55.6% of 18 patients
with 1.2 mg liraglutide and 26.7% of 15 patients with 1.8 mg
liraglutide. BWhas been reduced in 29 patients (87.9%), and the
overall BW has been significantly reduced by 2.13 ± 2.24 kg
(t =−5.46, p < 0.001). Body weight has been reduced by equal
and more than 3 kg in 38.9% of 18 patients with 1.2 mg
liraglutide and 26.7% of 15 patients with 1.8 mg liraglutide.
Before dapagliflozin being initiated, the incidence of hypogly-
cemia was 21.2%. After using dapagliflozin for 3 months, the
incidence of hypoglycemia was 15.2% (5 out of 33 patients).
However, one urogenital infection case has been self-reported.
Conclusions: Dapagliflozin improved glycemic and weight
control in patients who used OADs and liraglutide but fail to
meet the glycemic control criteria. Reductions inA1C and body
weight were not affected by the dose of liraglutide used at
baseline. After using dapagliflozin for 3 months, the incidence
of hypoglycemia was not increased but one urogenital
infection case was self-reported.

PD-17
Clinical effectiveness of liraglutide as add-on therapy after
OADs failure for two years in 77 type 2 diabetes cases
Yuan-Ching LIU1,2, Ching-Yi LIN1, I-Ying CHIU1,
Neng-Chun YU1*. 1Neng-Chun Diabetes Clinic, 2Department of
Nursing, School of Medicine, National Taiwan University, Taipei,
Taiwan

Background: Liraglutide, a glucagon-like peptide-1 (GLP-1)
analogue, has been shown to possess beneficial effects on
body weight and glycemic control. The long-term effective-
ness of liraglutide for type 2 diabetes patients has been
evaluated in this study.
Methods: A systematic clinical case note audit of patients
with type 2 diabetes who used liraglutide for two years was
performed in a diabetes clinic located at Yilan County, Taiwan.
After liraglutide was initiated, clinical parameters were
collected at baseline, then collected every 3 months for two
years. Adverse events were also investigated at the first 3
months.
Results: A total of 77 patients who were 56.2 ± 9.4 years old
were selected in this study. Themean duration of diabeteswas
12.5 ± 6.2 years. 54.5% of these selected patients were male.
The average A1C and BMI of these people were 8.7 ± 0.7% and
29.3 ± 4.2 kg/m2, respectively. 77.9% of patients were treated
with a mixed formula that included metformin, and sulfony-
lurea. 77 patients have used 1.2 mg liraglutide for 2 years. A1C
has been reduced in 61 patients (79.2%), and the overall A1C
has been significantly reduced by 0.92 ± 0.98% (t =−8.27,
p < 0.001). The body weight (BW) has been reduced in 65
patients (84.4%), and the overall BW has been significantly
reduced by 2.78 ± 3.56 kg (t =−6.84, p < 0.001). In these selected
patients, 30 patients used 1.2 mg liraglutide for 109.4 ± 16.9
weeks, then switched to 1.8 mg liraglutide. At the beginning of
1.8 mg liraglutide being used, their average A1C and BMI were
8.4 ± 0.8% and 29.7 ± 5.3 kg/m2, respectively. After 3 month,
A1C has been reduced in 21 patients (70.0%), and the overall
A1C has been significantly reduced by 0.56 ± 0.91% (t =−3.38,
p = 0.002). BW has been reduced in 22 patients (73.3%), and the
overall BW has been significantly reduced by 1.47 ± 2.03 kg
(t =−3.97, p < 0.001). During the first week of treatment,
adverse events including nausea (29.3%) and loss of appetite
(62.7%) were self-reported. However, they reduced to 5.3% and
37.3% after 3 months, respectively.
Conclusions: Long-term liraglutide treatment effectively
improves glycemic and body weight control for 2 years.
During the first week of treatment, adverse events including
nausea and loss of appetite were self-reported more fre-
quently, then they gradually decreased.

Poster Presentations / Diabetes Research and Clinical Practice 120S1 (2016) S65–S211S96



PD-18
An observational study of diabetes outpatients switching from
glargine or detemir to degludec
Miki SATO1*, Seiya SHIMODA1, Taiji SEKIGAMI2,3,
Hiroyuki MOTOSHIMA1, Ryohei YOSHIMURA4,
Kazuki FUKUDA1,5, Yasuto MATSUO6, Mina OKUBO7,
Shinji ICHIMORI8, Kazuo FUJISAWA9, Eiichi ARAKI1.
1Department of Metabolic Medicine, Faculty of Life Sciences,
Kumamoto University, 2Kumamoto General Hospital Japan
Community Healthcare Organization, 3Sekigami Clinic, 4Yoshimura
Clinic, 5Amakusa Central General Hospital Japan Community
Healthcare Organization, 6Saiseikai Kumamoto Hospital,
7Kumamoto Chuo Hospital, 8Kumamoto Municipal Ueki Hospital,
9Minamata City Hospital and Medical Center, Kumamoto, Japan

Objectives: The aim of the present prospective observational
study is to assess long-term efficacy and safety of insulin
degludec (IDeg) as a part of basal supported oral therapy (BOT)
or basal-bolus therapy (BBT) for Japanese subjects with type 1
(T1D) or type 2 diabetes (T2D) in routine clinical practice.
Materials andmethods: In this study, 93 T1D-BBT subjects and
158 T2D subjects (T2D-BOT; n = 23, T2D-BBT; n = 135) treated
insulin glargine (IGlar) or detemir (IDet) were switched from
their basal insulin to IDeg. The primary endpoints were the
changes in HbA1c from baseline at 3, 6 and 12 months. The
secondary endpoints were changes in body mass index (BMI),
insulin dose and frequency of hypoglycemia.
Results: During the 1-year observation period, HbA1c levels
improved significantly from 8.7 ± 1.4% at baseline to 8.4 ± 1.4%
at end of study in T1D-BBT subjects (p < 0.01), and from 8.1
1.4% to 7.8 ± 1.3% in T2D-BBT subjects (p < 0.001). In T2D-BOT
subjects, HbA1c level at 3 months were significantly lower
than that at baseline (7.5% ± 0.8% vs 8.0% ± 1.0%, p < 0.01).
However, there was no significant difference between HbA1c
level at baseline and that at month 12. The change in HbA1c
levels from baseline to 3, 6 and 12 months were −0.4%, −0.4%,
and−0.3% inT1D-BBT subjects, respectively, and−0.5%,−0.1%,
and −0.1% in T2D-BOT subjects, respectively, and −0.5%,
−0.5%, and −0.3% in T2D-BBT subjects, respectively. BMI in
T1D-BBT subjects increased significantly (p < 0.05), whereas
that in both T2D-BOT and T2D-BBT subjects did not change.
Basal insulin dose decreased significantly at 3 months after
switching (p < 0.05), and returned to baseline dose at 12
months in T1D-BBT and T2D-BBT subjects. On the other
hand, that in T2D-BOT subjects did not change during the
study period. The frequency of both total and nocturnal
hypoglycemia decreased significantly in both T1D-BBT and
T2D-BBT subjects (p < 0.05). No hypoglycemia was observed
before and after switching in T2D-BOT subjects.
Conclusion: In both T1D-BBT and T2-BBT subjects, switching
from IGlar or IDet to IDeg led to an improvement of glycemic
control with a significant reduction of hypoglycemia. As a
novel basal insulin analog, IDeg might provide benefit for
diabetic subjects in clinical practice.

PD-19
Different effect of testosterone and estrogen on urinary
excretion of metformin via regulating OCTs and MATEs
expression in the kidney
Rui HE1, Ligen AI1, Dandan ZHANG1, Taishan ZHENG1,
Jun YIN1, Fang LIU1*, Weiping JIA1. 1Shanghai Jiao-Tong
University Affiliated Sixth People’s Hospital, China

Objective: Metformin, a commonly prescribed first-line anti-
diabetic drug, is eliminated into the urine in an unchanged
form, primarily secreting by the renal tubule. Membrane
transporters, manly including the organic cation transporters
(Octs) and multidrug and toxin extrusion proteins (Mates),
have influence on the efficiency of metformin and there are
gender differences in renal basolateral membrane organic
cation transporter activity. The aim of this study is to
investigate the effect of testosterone and estrogen on

regulating Octs and Mates expression in the kidney of mice
and urinary excretion of metformin.
Methods: In this study, 8 week-old male db/db mice were
treated with estradiol, testosterone or olive oil with same
volume. Metformin is injected to observe the difference of
serum concentration and urinary excretion. Plasma, urine and
tissue concentrations of metformin were determined by HPLC
assay, whileWestern blotting and Real-time PCR analysiswere
used to evaluate the renal expression of Octs and Mates.
Results: After 7 days treatment, the expression of Mate1 and
Oct2 in testosterone group was significantly increased than
those in control group and the expression of Mate1 and Oct2 in
estradiol group was significantly reduced by 29.4% and 43.3%
respectively compared to those in control group, showing a
good agreementwith the change inmRNA level (all p < 0.05). In
addition, the plasma metformin concentration (ng/mL) in
mice treated with estradiol was significantly higher than
control and testosterone group (677.56 ± 72.49 vs 293.92 ± 83.27
and 261.46 ± 79.45; p < 0.01). Moreover, testosterone increased
the metformin urine excretion of mice while estradiol
decreasing (both p < 0.01). Spearman correlation analysis
showed that gonadal hormone was closely associated with
MATE1 and Oct2 expression and metformin urine excretion in
db/db mice (all p < 0.05).
Conclusions: Testosterone and estrogen exert reverse effect
on metformin urinary excretion via regulating Octs and Mates
expression in the kidney of mice.

PD-20
Comparison of acarbose versus voglibose monotherapy on
GLP-1 secretion and postprandial dyslipidemia in patients
with type 2 diabetes
Kosuke SHIMA1*, Rika USUDA2, Yinhua NI1, Shuichi KANEKO1,
Toshinari TAKAMURA1, TsuguhitoOTA1. 1Department of Disease
Control and Homeostasis, Kanazawa University Graduate School of
Medical Science, 2Toyama Prefectural Central Hospital, Japan

An α-glucosidase inhibitor (αGIs), such as acarbose, reduces
the risk of impaired glucose tolerance (IGT) progressing to type
2 diabetes mellitus (T2DM), and it prevented the development
of cardiovascular disease in the STOP-NIDDM trial. However,
the effect of αGIs on incretin secretion and postprandial
dyslipidemia remains largely unknown. In this study, we
compared the effects of acarbose and voglibose monotherapy
on GLP-1 secretion and postprandial dyslipidemia in patients
with T2DM. The study enrolled Japanese patients who had
T2DM with HbA1c levels ≤7.4% who were not taking any
antihyperglycemic agents. The 30 patients (51.2 ± 11.5 years,
HbA1c 6.3 ± 0.6%) were randomized to 300mg acarbose (n = 15)
or 0.3 mg voglibose (n = 15). All patients had a meal tolerance
test (MTT) performed before and after 12 weeks of treatment.
Twelve weeks after treatment, HbA1c decreased by
0.09 ± 0.26% with acarbose and 0.05 ± 0.61% with voglibose,
and the difference was not significant. Triglyceride (TG)
decreased by 17.7% with acarbose (P < 0.02) and increased by
5.5%with voglibose (NS). The delta active GLP-1, defined as the
difference between the peak and baseline, was +6.6% (NS) with
acarbose and +116.5% with voglibose (P < 0.05). Comparing the
change in the incremental area under the MTT curves (AUC)
for GLP-1 and lipids from baseline to 12 weeks of treatment,
the AUC for active GLP-1 decreased by 6.1% with acrabose
whereas it increased by 19.6% with voglibose, and the
difference was significant (P < 0.05). In comparison, the AUC
for triglyceride (TG) and remnant like particles cholesterol
(RLP-C) decreased by 13% and 6.5% respectively, with acarbose,
whereas they increased by 3.5% and 8.3% respectively, with
voglibose, and the difference was significant (P < 0.05, respect-
ively). In conclusion, the treatment of T2DM with voglibose
resulted in a greater increase in active GLP-1 levels during the
MMT thanwith acarbose, while acarbose significantly reduced
the postprandial TG and RLP-C levels. Therefore, voglibose
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enhances GLP-1 secretion, whereas acarbose improves post-
prandial dyslipidemia in patients with T2DM.

PD-21
Influence on urination of SGLT2 inhibitor in type 2 diabetes
Junko SASAKI1*, Junpei SHIKUMA1, Rokuro ITO1,
Masato ODAWARA1. 1The Department of Diabetes, Endocrinoligy
and Metabolism, Tokyo Medical University Hospital, Japan

Background: Sodium glucose co-transporter 2 (SGLT2) inhibi-
tors are new antidiabetic drugs that increase urinary excretion
of glucose. They have polyuria and pollakiuria as adverse
events because of their diuretic effect. Therefore we investi-
gated influence on urinary disorder of ipragliflozin (Ipra) and
tofogliflozin (Tofo).
Method:Aprospective randomized studywas conducted on 35
patients with type 2 diabetes [male: n = 22, female: n = 13, age:
55 ± 9, BMI: 27.9 ± 3.6, HbA1c: 7.7 ± 1.0%]. Twenty one patients
received Ipra and 14 patients receiverd Tofo daily for 1 month.
International Prostate Symptom Score (IPSS), overactive
Bladder Symptom Score (OABSS), International Consultation
on Incontinence Question- Short Form (ICIQ-SF) were eval-
uated at before the treatment and after 1 month.
Results: After 1 month of the treatment, body weight (75.3 ±
13.2→74.2 ± 13.2 kg, p < 0.001), BMI (28.0 ± 3.6→27.5 ± 4.0, p <
0.001), HbA1c (7.7 ± 1.0→7.5 ± 0.8%, p < 0.001) and γ-GTP (42.6 ±
32→36.5 ± 24.0, p < 0.001) improved significantly. In each total
score of IPSS, OABSS and ICIQ-SF, there was no significant
change. In each question of scores, there were significant
increases in “How often do you usually urinate during the
day?” (0.4 ± 0.6→0.7 ± 0.5, p = 0.008) of OABSS, “How often do
you leak urine?” (0.5 ± 0.9→0.8 ± 1.3, p = 0.031) and “Overall,
how much does leaking urine interfere with your everyday
life?” (0.3 ± 0.9→0.8 ± 1.5, p = 0.016) of ICIQ-SF. In patients taking
Ipra, there was no significant change in all scores. But in
patients taking Tofo, there were significant changes in total
scores of IPSS and ICIQ-SF. In themale patients with IPSSmore
than eight points which moderate benign prostatic hyperpla-
sia is doubted (n = 3), there was no meaningful change in each
score. In the patients with OABSS score more than 3 points
which overactive bladder was doubted (n = 11), there was no
meaningful change neither.
Conclusion: In type 2 diabetes, it was shown that SGLT2
inhibitors can make their glucose control better and make
their body weight decrease without any urinary disorder.
Some studies were shown that Ipra makes nocturia worse.
However in our study, there was no significant change. We
may suggest that SGLT2 inhibitors were useful for diabetes
patients with and without any urinary disorder.
There are going to be more cases to present by the day of
meeting.

PD-22
Assess the efficacy differences of using long-acting insulin and
oral hypoglycemic agents in type 2 diabetes patients
Chiu-Ju CHEN1*, Hui-Chen SU1. 1Department of Pharmacy, Chi-
Mei Hospital, Taiwan

Background: Type 2 diabetes patients usually use two to three
kinds of oral hypoglycemic agents, but the treatment effects
are poor. According to the latest clinical studies that long-
acting insulin and oral hypoglycemic agents can control blood
sugar, decrease the risk of blood vessels, and improve quality
of life in diabetes.
Objectives: This study evaluated the efficacy of five kinds of
oral hypoglycemic agents with long-acting insulin.
Methods: Using retrospective mode to analyze a medical
center of outpatient cases in 2014, the subjects are 65 years
oldwith type 2 diabetes, the serumofHbA1C level greater than
7 ormore, using insulin glargine andoral hypoglycemic drug to
treatment. According to the oral hypoglycemic agents, we

divided into five groups: glibenclamide (5 mg), glimepiride
(2 mg), pioglitazone (15 mg), sitagliptin (100 mg), saxagliptin
(5 mg). We used SPSS statistical software for ANOVA analysis
and assessed the correlation of HbA1C level and the five
groups before and after treatment.
Results: In this study, the patients have received 174 cases.We
found the mean deviation of HbA1C level for the five groups
before and after treatment, it had statistical significant
disparity (p < 0.05). The HbA1C level is reduced 0.32% using
insulin glargine and glibenclamide, and the HbA1C level is
reduced 0.15% using insulin glargine and glimepiride, and the
HbA1C level is reduced 0.49% using insulin glargine and
pioglitazone, and the HbA1C level is reduced 0.51% using
insulin glargine and sitagliptin, and theHbA1C level is reduced
0.79% using insulin glargine and saxagliptin.
Conclusions: We recommended the best treatment that using
insulin glargine with saxagliptin (DPP-4 enzyme inhibitor) in
the type 2 diabetes patients.

PD-23
The use and the appropriateness of antidiabetic agents in
primary referral hospital
Nikko DARNINDRO1*, Ahmad Fariz Malvi Zamzam ZEIN2.
1Department of Internal Medicine, Cilincing General Hospital,
2Departement of Health, Central Board of Nahdlatul Ulama,
Indonesia

Background: Diabetes mellitus (DM) is growing worldwide,
especially in developing countries. The management of
diabetes includes lifestyle modification, medical nutrition
therapy, and life-long medication, in accordance with
patient-centered approach. The caution and contraindication
are highly warranted in considering the proper long term use
of antidiabetic drugs. This study was aimed to identify profile
and the appropriateness of antidiabetic agents in primary
referral hospital.
Methods: A cross-sectional study was conducted at Cilincing
General Hospital between December 2015 and February 2016.
The subjects were the patients who were referred from
primary health cares with clinically suspected for DM during
the study. Diabetes mellitus was diagnosed according to
Indonesian Society of Endocrinology guideline. The medica-
tion was listed based on the regiment given. The appropriate-
ness was assessed by matching the antidiabetic drug and the
contraindications.
Result: A total of 62 subjects were participated in the study
(75.80% were females). The mean age was 59.58 ± 8.77 years
old. Mean admission fasting blood sugar was 231.66 mg/dL (SD
94.01), mean body mass index was 25.23 ± 4.81 kg/m2, and
mean serum creatine was 1.27 ± 0.73. The use of oral antidia-
betic agentswasmetformin (96.80%), sulphonylureas (64.50%),
and insulin (19.40%), respectively. The regimentswere given as
metformin monotherapy (14.5%), sulfonylurea monotherapy
(4.8%), combination of metformin and sulfonylurea (61.3%),
and combination ofmetformin and insulin (19.4%). Of subjects
who received metformin, there were 4 subjects (6.67%) with
eGFR (CKD-EPI) <30 mL/min/1.73 m2, because rejecting insulin
therapy. There were 19 subjects (48.7%) receiving sulfonylurea
with eGFR (CKD-EPI) <60 mL/min/1.73 m2. No history of
hypoglycemia was reported by the subjects.
Conclusion:Metformin is themost frequently prescribed drug.
The use of metformin and sulfonylurea in renal dysfunction is
high. The awareness and monitoring of antidiabetic drugs
related their caution and contraindication are urgently
needed.
Abbreviations: DM: Diabetes Mellitus / eGFR: estimated
Glomerular Filtratrion Rate / CKD-EPI: Chronic Kidney Disease
Epidemiology Collaboration
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PD-24
Characteristics of the nutritional status of the Korean diabetic
patients by the nutritional care process model
Eugene KIM1,3, Kyung Ae LEE1,2, Yu Ji KIM1,2, Tae Son PARK1,2*,
Heung Yong JIN1,2, Yong-Jin IM4, Youn-Soo CHA3,
Hong Sun BAEK1,2. 1Research Institute of Clinical Medicine of
Chonbuk National University Hospital, 2Medical School of Chonbuk
National University, Endocrinology & Metabolism, 3Department of
Food Science and HumanNutrition, Chonbuk National, 4Clinical Trial
Center and Biomedical Research Institute of Chonbuk National
University Hospital, Korea

Objectives: This study was performed to examine nutrition
problems for according to the classification of nutritional care
process model developed by the International Dietetics and
Nutrition Terminology (IDNT).
Methods: This study was conducted to 526 diabetic patients
received diet counseling visited Chonbuk National University
Hospital. The patients were divided four groups, normal
calorie group (NC, n = 100), over calorie group (OC, n = 135),
skip meal group (SM, n = 149), and under calorie group (UC,
n = 142) by their eating habits.
Results: The calorie intake of SM (1,557.86 Kcal ± 657.89) was
significantly lower than the OC group (2,211.05 Kcal ± 601.24),
but was significantly higher than the UC group (1,202.2 Kcal
± 319.34) (p < 0.0001). The body weight of SM group (69.33 kg
± 16.2) was significantly higher than the OC group (64.39 kg ±
14.74) and UC group (63.75 kg ± 14.45)(p < 0.01). The results
suggest that the body weight is a significant impact eating
habits of regularly diet or skip meal diet more than total
calorie intake. In the laboratory results, albumin (p < 0.01),
lymphocyte count (p < 0.05), and hemoglobin level (p < 0.05) of
the UC groupwas significantly lower than the OC group. These
results suggest that albumin, lymphocyte count, and hemo-
globin were more significantly affected by the total calorie
intake than eating habits of diet.
Conclusions: Our study showed that body weight of diabetic
patients was significantly affected by eating habits compare to
total caloric intake. Also, laboratory results such as albumin,
lymphocyte, and hemoglobin level were more affected by the
total calorie intake compare to body weight.
Our study recommended that diabetic patients individualized
nutrition care process is important and must be performed by
the dietician who had experienced in individualization
protocol, such as, IDNT.

PD-25
Empagliflozin, a sodium-glucose cotransporter 2 inhibitor,
suppresses the progression of atherosclerosis in diabetic apoE-
deficient mice
Saiko MURAKAMI1, Takeshi MATSUMURA1*,
Takafumi SENOKUCHI1, Norio ISHII1, Kazuki FUKUDA1,
Sarie YAMADA1, Yutaro MORITA1, Shuhei NISHIDA1,
Miki SATO1, Hiroyuki MOTOSHIMA1, Tatsuya KONDO1,
Eiichi ARAKI1. 1Department of Metabolic Medicine, Faculty of Life
Sciences, Kumamoto University, Japan

Background: Cardiovascular disease is one of the leading
causes of disability and death in subjects with diabetes.
Recently, sodium-glucose cotransporter 2 inhibitors (SGLT-
2is) were developed as a novel class of drugs for type 2 diabetes
(T2D). A clinical study revealed that treatment with empagli-
flozin, one of the selective SGLT-2is, reduced the primary
composite cardiovascular events in patients with T2D.
However, it is not well known whether SGLT-2is itself can
prevent the progression of diabetic macroangiopathy. In this
study, we investigate whether empagliflozin suppresses
progression of atherosclerosis in streptozotocin-induced dia-
betic apolipoprotein-E-deficient (diabetic apoE KO) mice.
Methods: ApoE KOmice were obtained from Jakson laboratory
(Bar Harbor, ME). These mice were maintained on a C57BL/6
background. From 9 weeks of age, the mice received

intraperitoneal injections of saline or streptozotocin (100 mg/
kg). After 2weeks of injection, development of diabetes inmice
was determined by measuring blood glucose level (>200 mg/
dL). Then mice were treated orally with empagliflozin (5 mg/
kg/day) (n = 8) or vehicle alone (water) as a control (n = 8). After
8 weeks of treatment, the mice were sacrificed and athero-
sclerotic lesions of aortic sinus and en-face ofwhole aortawere
prepared for immunohistochemistry. The whole aorta or
6-μm-thick frozen sections of the aortic sinus were obtained
fromApoE–/–mice andwere stainedwith Oil red O. Lesion size
was measured on digital microphotographs of the aortic sinus
by measuring the stained surface area using ImageJ software.
Plasma total cholesterol, triglyceride, and HDL cholesterol
concentrations were measured at Skylight Biotech Inc., (Akita,
Japan).
Results: Although there were no significant differences on
dietary intake and body weight between control group and
emapgliflozin group, casual blood glucose level was lower in
emapgliflozin group. Meal tolerance test demonstrated that
glucose levels at all time points were lower in emapgliflozin
group than in control group. On lipid profile, there were no
differences on total cholesterol level and triglyceride level
between control group and emapgliflozin group. However,
HDL-cholesterol level was significantly higher in emapgliflo-
zin group than in control group. Oil-Red-O staining of aortic
sinus and whole aorta demonstrated that size of atheroscler-
otic lesions was decreased in emapgliflozin group than in
control group.
Conclusion: This study provides the first evidence that
empagliflozin suppresses the progression of atherosclerosis
in diabetic apoE KO mice. These findings may indicate the
beneficial effects of SGLT-2is for the prevention of diabetic
macrovascular complications in subjects with T2D.

PD-26
Increased grip strengthwith SGLT2 inhibitors: Sub-analysis by
BMI, a new insight to EMPA-REG OUTCOME Study
Yoshihiko SUZUKI1*, Motoaki SANO2, Shu MEGURO3,
Toshihide KAWAI4, Junichiro IRIE3, Nobuhiro IKEMURA2. 1HDC
Atlas Clinic, 2Department of Cardiology, Keio University School of
Medicine, 3Department of Internal Medicine, Keio University School of
Medicine, 4Department of Internal Medicine, Saiseikai Central
Hospital, Tokyo, Japan

Maximal hand grip strength measurement could be a method
for cardiovascular risk stratification among patients with type
2 diabetes.
Materials and methods: We examined the change in maximal
hand grip strength before and after sodium-glucose cotran-
sporter 2 inhibitor (SGLT2i) treatment. The study included 92
men and 20 women with type 2 diabetes in Japanese. The
patients were treated with ipragliflozin 50 mg, luseogliflozin
2.5 mg, or dapagliflozin 5 mgor 10 mgdaily for at least 4weeks.
The results showed that both the men and women had
increased grip strength in both hands (P < 0.01, paired T test).
In the sub-analysis, in men, grip strength (GS) of patients
whose BMI over 25 (n = 49) was 32.1 ± 1.1 kg (Mean ± SEM) in
right hand and 30.5 ± 1.0 kg in left hand at baseline. After
SGLT2i, GS of right hand increased to 34.3 ± 1.1 kg (p < 0.01),
and GS of left hand increased to 32.0 ± 1.1 kg (p < 0.01). GS of
patients whose BMI below 25 (n = 43) was 28.6 ± 1.1 kg in right
hand and 28.1 ± 1.2 kg in left hand at baseline. After SGLT2i, GS
of right hand increased to 29.5 + 1.2 kg(n.s.), but GS of left hand
was almost the same as 28.2 ± 1.1 kg (n.s.).
In women, GS of patients whose BMI over 25 (n = 11) was
18.5 ± 1.2 kg in right hand and 17.2 ± 1.0 kg in left hand at
baseline. After SGLT2i, GS of right hand increased to 20.6 ±
1.6 kg (n.s), and GS of left hand increased to 18.3 ± 1.2 kg (n.s.).
GS of patients whose BMI below 25 (n = 9) was 17.5 ± 1.2 kg in
right hand and 17.2 ± 0.9 kg in left hand at baseline. After
SGLT2i, GS of right hand increased to 20.0 ± 1.5 kg(n.s.), and GS
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of left hand increased to 18.3 ± 1.4 kg (n.s.). Thus, in women,
because the number of subjects was small, the difference was
non-significant statistically.
Conclusion: The results suggest that, in Japanese, obese men
over BMI 25 are likely to have an increased GS than lean men.
But, in the EMPA-REG OUTCOME Study, obese subjects whose
BMI was over 35 were more unlikely to have the benefit of the
heart and vascular complication. This difference will give a
new insight to understand the difference of races.

PD-27
Blood glucose self-monitoring and control for diabetes
patients before and after receiving basic insulin therapies
Pei-Ching LO1*, Yu-Li LEE1. 1Kaohsiung Municipal Ta-Tung
Hospital (Operation under entrustment with Kaohsiung Medical
University Hospital), Taiwan

Purpose: According to the Taiwan Ministry of Health and
Welfare, diabetes is the 5th leading cause of death in 2012.
Meneghini has suggested that early insulin therapy not only
can effectively stabilize blood glucose for relieving liver and
kidney stress, it can further prevent and alleviate comorbid-
ities. Therefore, the diabetes health education team interven-
tion would reinforce patients in monitoring blood glucose,
receiving basic insulin therapy, discussing the changes in
glycated hemoglobin (A1C) and fasting plasma glucose (FPG)
levels before and after insulin therapy for achieving the goal of
optimal diabetes management.
Methods: Outpatients with Type II diabetes who have not
received any insulin therapy, with A1C >8% and FPG > 150 mg/
dL,were selected by the physician andhealth educator. Patient
consents were collected and a glucose meter was provided for
each patient for the measurement of FPG of at least 3 times a
week. Telephone interviews were performed once a week for
the follow-up analysis of the patient’s pre- and post-therapy
measurement results.
Results: A total of 31 patients were enrolled in this study, 17 of
which had an A1C of <7% at 3month follow-up, and 55% of the
31 patients had HA1c levels of <7%. According to the SPSS12
analysis, the A1C levels showed a significant improvement
after therapy (9.58 1.39% to 7.20 1.08%; P = 0.000); the FPG level
was also determined to be significantly improved after therapy
(217.03 48.16 mg/dL to 142.00 27.98 mg/dL; P = 0.000).
Conclusion: After intervention through health education,
with emphasis on the use of blood glucose meter and self-
monitoring, the patients’ insulin awareness and acceptance of
treatment were increased, which had furthered improved the
patient self-care and self-management skills. The result is
especially significant in improving glycated hemoglobin
levels. Therefore, we suggest that health education should
emphasize on patient empowerment, and individualized
health education to understand the difficulties for each
patient in the implementing insulin therapy. The improve-
ments in patient practical self-management abilities can be
further applied to other disease management and health
education. Therefore, health education intervention can help
patients overcome treatment difficulties and enable patients
in starting insulin therapy for achieving the goal of efficient of
blood glucose management in patients with Type II diabetes.

PD-28
Comparing the effects between atorvastatin 40 mg and vytorin
10/20 mg on lipoprotein parameters and inflammatory
markers among dyslipidemic T2DM
Chih-Hsun CHU1*, Chun-Chin SUN1, Wan-Chi CHUANG1,
Wei-Cheng CHANG1, Yu-Hsuan TSAI1, Wang-Jung KAO1.
1Division of Endocrinology and Metabolism, Department of Internal
Medicine, Kaohsiung Veterans General Hospital, Kaohsiung, Taiwan

Background: Our study was aim to evaluate the lipoprotein
parameters and inflammationmodification effects among two

equal cholesterol lowering potency medications, atorvastatin
40 mg and vytorin 10/20 mg (10 mg ezetimibe combined 20 mg
simvastatin).
Materials and methods: The study was a randomized, 12-
week, open labeled study. The study conducted with about 60
dyslipidemic type 2 diabetic patients, who fulfilled additional
criteria of age (20–80 yo), HbA1c≦10%, LDL-C≧130 mg/dL, and
TG < 400 mg/dL. Laboratory evaluations include total choles-
terol, HDL-C, LDL-C, and triglycerides, analyses of ApoA-1, Apo
(a), ox-LDL, IL-6, and hsCRP. All anti-diabetic or anti-hyper-
tensive drugs remained constant 8 weeks before and during
the intervention period. Evaluations are performed before and
immediately after 12-week intervention. Data are reported as
mean ± SEM.
Results: 29 subjects (F/M = 17/12,mean age 60 y/o, DMduration
8.0 years) received atorvastatin 40 mg daily, another 31
subjects (F/M = 18/13, mean age 64 y/o, DM duration 7.8
years) received vytorin (10/20 mg) daily. The results showed
that after three months of treatment, both atorvastatin 40 mg
and vytorin 10/20 mg lowered significant but similar levels of
TC (−93.3 ± 6.4 mg/dL [38%] vs −94.1 ± 2.9 mg/dL [41%]), LDL-C
(−74.1 ± 4.6 mg/dL [49%] vs −79.9 ± 2.5 mg/dL [55%]), TG (−39.3
± 13.5 mg/dL [26%] vs −29.8 ± 7.7 mg/dL [20%]), ox-LDL (29.3 ±
3.7 mg/dL [39%] vs 27.0 ± 1.8 mg/dL [36%]). However, no signifi-
cant change of ApoA-1, Apo (a), IL-6 and hsCRP were found
after either atorvastatin or vytorin management.
Conclusion: The effects between Atorvastatin 40 mg and
Vytorin 10/20 mg on lipoprotien parameters were similar.
Both medications significantly lower ox-LDL, however, there
were no effect on Apo (a) and inflammatory markers among
dyslipidemic T2DM.

PD-29
The results of utilizing twice daily premixed insulin and
lifestyle therapy for treating Type II diabetes
Meng-han SHIH1, Shu-Fu LIN1, Szu-Tah CHEN1, Xiao-juan YI1,
Men-gjunHU1, Chiou-Yueh SON1. 1Linkou Chang GungMemorial
Hospital, Taiwan

Purpose: This study was aimed to investigate the diabetes
treatment efficiency by utilizing a twice daily premixed insulin
and Steno conversation tool for a series of diabetes education,
diet control, exercise encouragement, glucosemonitoring, and
telephone follow-ups.
Methods: This study enrolled Type II diabetes patients in our
hospital that have underwent oral anti-diabetics drug (OAD)
and basic insulin therapy for at least 3 month, yet, with
glycated hemoglobin (A1c) levels of 7.0%, between Feb. 1st and
Aug. 31st, 2015. The patients were switched to a twice daily
premixed insulin therapy, and were also give 4 sessions of diet
and health education classes for the promotion of exercise,
instruction on self-monitoring of blood glucose, and telephone
follow-up management. The patients were regularly assessed
on their numberof diabeticmedications, fasting blood glucose,
postprandial blood glucose, A1c, and weight changes, the
patient’s attitudes and compliance towards SMBG, exercise,
and blood glucose management targets.
Results: A total of 51 patients were enrolled in this study
(average age: 64.9 years). During the study period, the patients’
OAD number significantly decreased from 1.8 ± 0.4 to 0.1 ± 0.4
type (0–2 types in reduction; with P < 0.001). The average daily
basal insulin dose at enrollmentwas 20.9 ± 10.5U. At the end of
the study, the daily premixed insulin dose was 36.8 ± 16.3U
(before breakfast: 20.1 ± 9.4U; before dinner: 16.7 ± 7.6U). The
insulin dosage increase during this period increased by
16.0 ± 12.8U (between 6 and 48U; P < 0.001). The patient SMBG
rate increased from 50% to 95%. The patients with regular
exercise increased from 40% to 85%, and the diabetes A1c
target knowledge increased from 45% to 100%. The FBG and
PBG decreased by 12 ± 42 mg/dL; P = 0.024 (151 ± 28 mg/dL to
138 ± 26 mg/dL) and 70 ± 82 mg/dL; P < 0.001 (244 ± 73 mg/dL to
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174 ± 29 mg/dL), respectively. The A1c level andA1C target rate
(A1c < 7.0%) decreased by 2.5 ± 1.7%; P < 0.001 (10.2 ± 1.8% to
7.8 ± 0.9%) and increased from 0% to 27.5%, respectively.
Conclusion: The twice daily premixed insulin therapy, in
combinationwith a series of diet andhealth education classes,
regular exercise, and active blood glucose monitoring can be
used to significantly improve the blood glucose levels for Type
II diabetes patients with histories of OAD and basic insulin
therapy.

PD-30
Combination of liraglutide and sitagliptin therapy improves
glycemic control in Japanese patients with type 2 diabetes
mellitus
Yuki MATSUHASHI1, Shinji CHIKAZAWA1*, Hideyuki OTAKA1,
Kazuhisa TAKAHASHI1, Aya KABMA1, Koki MATSUMURA1,
Kota MATSUKI1, Eri SATO1, Jutaro TANABE1,
Miyuki YANAGIMACHI1, Hiroshi MURAKAMI1,
Makoto DAIMON1. 1Hirosaki University Graduate School of
Medicine, Japan

Aim: Liraglutide is a glucagon-like peptide-1(GLP-1) analogue
and a GLP-1 mimetic. Sitagliptin is a highly-selective dipepti-
dyl peptide-4(DPP-4) inhibitor. GLP-1 mimetics and DPP-4
inhibitors are widely used in combination with various kinds
of other oral anti-diabetic drugs (OADs) and insulin in Japan.
We evaluated the efficacy of sitagliptin when added to
liraglutide.
Methods: Japanese type 2 diabetes mellitus (T2DM) patients
with inadequate control of HbA1c (HbA1c>=7.0) who treated
with 0.9 mg of liraglutide subcutaneously once daily
(maximum dosage in Japan) were enrolled in this study
(n = 10). Additional therapy was as follows; OADs (n = 1),
insulin and OADs (n = 9, insulin dosage was 18.0 ± 10.0 units/
day). Means of age, duration of diabetes, bodyweight (BW) and
body mass index (BMI) were 58.6 ± 12.2 years old, 18.0 ± 7.7
years, 73.4 ± 13.8 kg and 29.3 ± 6.0 kg/m2, respectively. HbA1c,
glycated albumin (GA), fasting plasma glucose (FPG), insulin
(IRI), C-peptide (CPR) and glucagon were measured. Index
of insulin resistance (HOMA-R) and insulin secretion (SUIT
index) were calculated as follows; HOMA-R = IRI*FPG/405,
SUIT index = 1485*CPR/ (FPG-61.8). BW and body compositions
(body fat mass; BFM, lean body mass; LBM, total body water;
TBW, protein and minerals) were analysed using the bioelec-
trical impedance analyser. 50 mg of sitagliptin was added
without altering previous therapy. Each parameter was
compared using repeated-measure ANOVA. Differences of
each parameters between baseline to those in 12 weeks were
calculated. P < 0.05was defined as statistically significant. Data
was mean ± standard deviation (SD).
Result: HbA1c and GA were decreased from 8.64 ± 1.43% to
8.19 ± 1.35% and from 21.8 ± 4.6% to 19.6 ± 4.9% (p = 0.003 and
p = 0.005, respectively). FPG was reduced from 181.7 ± 22.8 to
150.5 ± 23.4 mg/dL (p = 0.008). SUIT index was increased from
33.8 ± 25.5 to 40.0 ± 31.0 (p = 0.017); while HOMA-R was not
changed significantly from 7.3 ± 5.1 to 6.3 ± 6.8 (p = 0.243). BW
was not decreased significantly from 73.4 ± 13.8 to 73.1 ± 13.6
kg (p = 0.795). Simple regression analysis showed that ΔHbA1c
was correlated with AST(r = 0.701, p = 0.024), ALT(r = 0.670,
p = 0.034), γGTP (r = 0.778, p = 0.008), and with or without
diabetic retinopathy(r = 0.555, p = 0.096). ΔGA was also corre-
lated with AST (r = 0.870, p = 0.001), ALT (r = 0.909, p = 0.001),
γGTP (r = 0.930, p < 0.001) and Δglucagon (r = 0.652, p = 0.041).
Conclusion: Combination of liraglutide and sitagliptin therapy
significantly improved glycemic control and insulin secretion.
The present data showed that the improvement of glycemic
control was correlated with liver finction and reduction of
glucagon concentration. The GLP-1 receptor was expressed
vrious organs including the pancreas and GLP-1 mimetic
activate the GLP-1 receptors, whereas the predominant
mechanism of DPP-4 inhibitor was reported to be the local

inhibition of intestinal DPP-4 activity and activation of the
neural axis(gut-to-pancreas). Our data showed that combin-
ation of liraglutide and sitagliptin therapy can be effective in
the treatment of Japanese patients with T2DM.

PD-31
Additional effect of metformin and celecoxib against lipid
dysregulation and adipose tissue inflammation in high-fat fed
rats with insulin resistance
Chieh-Hua LU1,2, Yi-Jen HUNG1, Po-Shiuan HSIEH2–4*.
1Department of Internal Medicine, Division of Endocrinology and
Metabolism, Tri-Service General Hospital, National Defense Medical
Center (NDMC), 2Department of Medical Research, NDMC,
3Department of Physiology and Biophysics, NDMC, 4Institute of
Preventive Medicine, NDMC, Taipei, Taiwan

Aim: We determined the potential synergistic effect of
metformin and celecoxib, a selective COX-2 inhibitor, on
obesity-induced adipose tissue (AT) inflammation, insulin
resistance (IR), fatty liver, and high blood pressure in high-fat
fed rats (HFa).
Material and method: Male Sprague-Dawley rats were fed
separately a regular or HF diet for 8 weeks. Then, rats fed the
regular diet were further treated with vehicle for 4 weeks. Rats
fed the HF diet were further divided into 6 groups co-treated
with vehicle, celecoxib (30 mg/kg/day), metformin (300 mg/kg/
day), metformin (150 mg/kg/day), metformin (300 mg/kg/day)
with celecoxib (30 mg/kg/day), andmetformin (150 mg/kg/day)
with celecoxib (15 mg/kg/day) for an additional 4 weeks.
Results: The HF diet-induced increase in body weight was
significantly suppressed in the metformin alone and metfor-
min combined with celecoxib groups, but not in the celecoxib
alone group. The increases in the HOMA-IR value and the area
under the curve of glucose following an oral glucose tolerance
test, systolic blood pressure, and adipocyte size were signifi-
cantly diminished in treated rats, especially rats undergoing
combined treatment. The augmentation of AT macrophage
infiltration, aswell as AT TNF-,MCP-1, and leptin levels in HFa,
were significantly suppressed in the treated groups, especially
in rats treated in combinationwith celecoxib. Furthermore, the
elevated hepatic triglycerides content was significantly
decreased in the combined treatment group when compared
to celecoxib or metformin alone.
Conclusion: A COX-2 inhibitor exerts a synergistic beneficial
effect with metformin on and obesity-associated metabolic
and cardiovascular disorders in high-fat fed rats.

PD-32
Assessment of Romanian Type 2 Diabetes patients treated
with insulin glargine after failure of non-insulin therapy in
daily clinical practice
Cristian GUJA1*, Gina BOTNARIU2, Anca CERGHIZAN3,
Mihaela DINCA4, Amorin POPA5, Gina SUCIU6. 1National
Institute of Diabetes, Nutrition and Metabolic Diseases, Bucharest,
2University of Medicine and Pharmacy “Grigore T. Popa”, Ias ̧i,
3Clinical Center of Diabetes, Nutrition and Metabolic Diseases, Cluj
Napoca, 4Clinical Center of Diabetes, Nutrition and Metabolic
Diseases, Craiova, 5Diabetes and InternalMedicine Clinic, Emergency
Clinical County Hospital, Oradea, 6Clinical Center of Diabetes,
Nutrition and Metabolic Diseases, Targu Mures, Romania

Background: Large scale prospective studies showed that tight
metabolic control reducesmicrovascular complications and, if
implemented soon after diabetes diagnosis, is associated with
long-term reduction in macrovascular disease. In the 2012
EASD/ADA position statement, insulin (usually as basal
insulin) can be recommended already from the second stage,
immediately after metformin monotherapy failure.
Aim: The aim of our study was to assess in daily clinical
practice in Romania the metabolic control of T2D patients
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treated with insulin glargine after failure of non-insulin
therapy, including the reasons for stopping insulin titration.
Material and methods: We performed an open label, non-
randomized, cross-sectional, non-interventional registry
study on 4601 adult T2DM patients (46.9% Males/53.1%
Females) treated for 5–8 months with insulin glargine after
failure of non-insulin treatments. Study involved 220 study
sites in Romania. Mean age of patients was 61.25 years while
mean duration of diabetes was 7.63 years. A total of 84.1% of
patients were overweight or obese, with a mean BMI of
30.12 kg/m2. Comparison between quantitative variables was
madewith the Student t test or Fisher exact test using the SPSS
v21 software.
Results:Mean HbA1c at initiation of insulin glargine (baseline)
was 9.4% while mean fasting plasma glucose (FBG) was
232.16 mg%. At that point 97.6% of patients received oral
antidiabetics (OADs), of which 74.6% SUs.Mean dose of insulin
glargine at treatment initiation was 16.4 IU (0.25 U/kg/day).
The majority of physicians planned to use the LANMET
titration protocol (in 72.3% of cases) and targeted a HbA1c
between 6.5% and 7% (in 66% of cases). Mean value of
HbA1c reported at the final visit was 7.3%, with an absolute
HbA1c reduction of 2.1%. FBG decreased to 128.61 mg/dL. At
final visit, the mean dosage of insulin glargine was 31.09 IU.
The most frequent reasons to stop insulin titration were
achieving target HbA1c (1904 patients – 41.4%) and FBG (2863
patients – 62.2%). Only 29 (0.63%) patients had documented
symptomatic hypoglycemia (BG < 70 mg/dL).
Conclusions: We found a significant decrease of HbA1c and
FBG on a cohort of Romanian T2DM patients treated for 5–8
months with insulin glargine after failure of non-insulin
therapy. 41.4% of patients initiated on basal insulin glargine
could reach theHbA1c target and 62,2% of patients reached the
FPG target in the first 5–8monthswith an appropriate titration
according with the guidelines recommendations. Overall the
risk of hypoglycemia was low.

PD-33
Ipragliflozin, a novel SGLT2 inhibitor, improves blood glucose,
as shown by continuous glucose monitoring, and ameliorates
metabolic syndrome
Shojima SONEI1*. 1Okayama Saiseikai Hospital, Japan

Background and aims: Ipragliflozin (Suglat®) was the first
selective SGLT2 inhibitor in Japan and has becomewidely used
since April 2014.
Our aims: To assess the plasma glucose changing and efficacy
and safety of Ipragliflozin.
Methods: T2DM patients with poor blood glucose control
received 50 mg Ipragliflozin once daily as monotherapy or as
additional therapy. Efficacy and safety were evaluated for 24
weeks. CGM was performed for one-week periods at week 0
and week 4.
Results: 14 patients were enrolled (male/female: 8/6; age:
53.6 ± 3.0 y; body weight: 79.6 ± 3.8 kg; BMI: 29.8 ± 1.0; HbA1c:
8.0 ± 0.4).
CGM: The daily blood glucose curve at week 4 was consistently
lower than baseline. The averagewhole-day blood glucosewas
decreased significantly, andnocturnal blood glucose, FPG, PPG,
postprandial AUC 0–3h also tended to decrease. However,
indicators of fluctuation, such as MAGE and standard devi-
ation, were not changed significantly.
PD: The 24-h urinary glucose excretion and urinary volume
were significantly increased consistently around 90 g/day and
900 mL/day respectively.
Efficacy: The change in HbA1c was −0.8% (P < 0.01) from week
4 and continued until week 24. The change in body weight
was −2 to −3 kg from week 4 (P < 0.01). Waist circumference,
blood pressure, HDL, and urinary urea were significantly
improved.

Safety: No serious adverse events (AEs), symptomatic hypo-
glycemia or dehydration occurred during the study. Mild AEs
based on PD, such as pollakiuria, polyuria, and hunger,
occurred more frequently in most patients.
Conclusion: Daily administration of Ipragliflozin was effective
in improving glycemic control, body weight, and metabolic
syndrome in Japanese obese T2DM patients with good safty
and tolerability. We conclude that Ipragliflozin can be bene-
ficial as monotherapy or in combination with other anti-
hyperglycemic regimens in the treatment of T2DM patients.

PD-35
The application ofmobile APP for diabetic self-management in
adolescent with Type 1 diabetes
Ting Ju CAHN1*, Li-Chi HUANG2, Ching-Chu CHEN1,
Chung-HsingWANG1, Kuei-Mei YEH1. 1China Medical University
Hospital, 2China Medical University, Adjunct Supervisor, CMU
Hospital, Taiwan

Purpose: Adolescence is an important stage in person’s
independence. Health educator must notice on adolescent
patients for learning independent decision-making and self-
care. The goal of this study is to assist a teenager with Type 1
diabetes by using mobile phone APP for blood glucose
management.
Methods: This study was conducted in a medical center in
central Taiwan fromAug. 7th to Sep. 23rd, 2015. Amobile blood
glucose self-management APP was used for assisting patient
self-care at home. The APP functions include: using instance
messages or reminder to assist the user in monitoring and
recording their blood glucose, diet, medication, and exercise
regime. The APP response was also provided including
synchronized and non-synchronized feedback. The effective-
ness of APP was evaluated by self-report diabetes manage-
ment scale, glycated hemoglobin (A1C), and average of blood
glucose levels.
Results: A 14 year-old participant was recruited with pre-
intervention, the average of blood glucose level was 147 mg/dL
(range: 54–341 mg/dL), and 72 times of abnormal blood glucose
measurements (out of 129 measurements). The average of
blood glucose was changed to 112 mg/dL (range: 63–181 mg/
dL), and 31 times of abnormal blood glucose measurements
(out of 120 measurements) after intervention. Also, the A1C
level was improved from 14% to 8.1% in this program. By APP
assistance, the patient’s satisfaction of diabetes self-manage-
ment was high as 90%. The APP can be used to record patient’s
daily diet and provide suggestions for carbohydrate replace-
ment. Furthermore, with synchronized feedback in APP,
patient had a better and instant discussion with health
educators for blood glucose management.
Application: The use of mobile APP can provide promptly
consultation and visualization of blood glucose fluctuation.
The promptly education is one of valuable strategy in assisting
the adolescent patient in performing diabetes self-care,
learning self-management, and maintaining stable blood
glucose. Therefore, we suggest that the application of mobile
APP can be as good strategy in clinical health education.

PD-36
Clinical course after discontinuation of the SGLT2 inhibitor
tofogliflozin
Yukio IKEDA1*, Naoko HISAKAWA1. 1Diabetes Center, Kochi
Memorial Hospital, Japan

Objectives: Sodium-glucose co-transporter 2 (SGLT2) inhibi-
tors induce glycosuria, reduce glucose toxicity and improve
insulin sensitivity and β-cell function. In addition, they have
other potential benefits in terms of weight loss and reduction
of blood pressure. However, in contrast, increased risk of
genital and urinary tract infections and osmotic diuresis-
related adverse events are consistently reported with the use
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of SGLT2 inhibitors. Thus, it is controversial whether we
should continue SGLT2 inhibitor administration in the long
term after having obtained the expected beneficial metabolic
effects. We therefore examined the 1-year clinical course of
patients with type 2 diabetes mellitus after discontinuation of
the SGLT2 inhibitor tofogliflozin.
Methods: Twenty-one patients with type 2 diabetes mellitus
who were treated with 20 or 40 mg/day tofogliflozin for 52
weeks participated in this study (monotherapy, n = 9; combin-
ation therapy with sulfonylureas, n = 12). All the patients were
involved in the Phase 3 clinical study of tofogliflozin in
Japanese patients with type 2 diabetes mellitus. After discon-
tinuation of tofogliflozin, changes in clinical parameters
including body weight, HbA1c, serum lipid concentrations
and liver enzymes were observed for the following year.
Results: Patient body weight decreased an average of 3.1 kg
after tofogliflozin administration for 52 weeks, but increased
2.1 kg on average in the 3 months following tofogliflozin
discontinuation. Furthermore, body weight returned to the
level before treatment within one year. HbA1c levels also
decreased an average of 1.1% after tofogliflozin administra-
tion, but increased 0.4% in the first 3 months after discontinu-
ation of the drug, and interventions with other classes of
hypoglycemic agents were performed in 19 of the 21 patients.
Similarly, alanine aminotransferase and γ-glutamyltransfer-
ase significantly decreased during the tofogliflozin treat-
ment period, but increased again after discontinuation of
tofogliflozin.
Conclusion: The pharmacological effect of the SGLT2 inhibitor
tofogliflozin disappeared immediately following drug dis-
continuation, and increases in body weight, HbA1c and the
liver enzymes were observed within 3 months in most cases.
Therefore, careful assessment of patients, including behav-
ioral changes and their metabolic condition, is necessary for
making a decision on continuation/discontinuation of SGLT2
inhibitors.

PD-37
The effect of rice-bran dietary fiber on postprandial blood
glucose for Type II diabetic patients
TzuYingWU1*, WenHuy CHEN1. 1Nutrition & Dietetics Division of
the Lukang Branch of Changhua Hospital, Taiwan

Dietary fiber has important role in the management of
postprandial blood glucose (PBG) control for diabetic patients.
The rice bran that is left over from the rice refinement process
has a large amount of dietary fiber. Therefore, the effect of
rice-bran dietary fiber (RDF) on PBG among Type II diabetic
patients was investigated. A total of nine volunteering Type II
diabetic patientswere enrolled in this study. The patientswere
given, on two separate days, the same breakfasts (including
60 grams carbohydrates) that werewith RDF (10 g) or RDF-free.
Fasting and postprandial blood was collected at intervals
of 30 min for 180 min to determine whole blood glucose.
The results indicated that the use of RDF can significantly
reduce the area under the curve (AUCglucose) for the PBG
plot (36360 ± 6073 vs. 32560 ± 5546.7 mg/dL ×min, P < 0.05) as
well as shortened the PBG peak values and peak time. In
conclusion, rice bran dietary fiber can be used to improve PBG
for Type II Diabetic Patients.

PD-38
The effect of SGLT2 inhibitors on drug-naive obese type 2
diabetes mellitus patients
Shinji CHIKAZAWA1, Yuki MATSUHASHI2*, Yusuke TANDO2,
MakotoDAIMON2. 1Tsugaru General Hospital, 2Hirosaki University
Graduate School of Medicine, Japan

We administered sodium glucose cotransporter 2 (SGLT2)
inhibitors to drug-naive obese type 2 diabetes mellitus (T2D)
patients for 3 or 4 months. We report changes in blood sugar

control of 3 patients. Case 1: 20 mg tohogliflozin for 4 months
was administered to 47 year-old female whose duration of
diabetes mellitus (DM) was about 3 years. Body weight (BW)
was reduced from 85.9 kg to 71.1 kg. Blood sugar levels before
meals (preprandial) were lowered from166 mg/dL to 97 mg/dL.
HbA1cwas improved from 8.7% to 5.3%. Imunoreactive insulin
(IRI) levels decreased from 7.49 mcIU/mL to 4.89 mcIU/mL.
Serum C-peptide reactivity (S-CPR) decreased from 2.54 ng/mL
to 1.75 ng/mL. Case 2: 50 mg ipragliflozin for 4 months was
administered to 64 year-old male whose duration was about 4
years. BW was reduced from 79.3 kg to 75.8 kg. Preprandial
blood sugar was lowered from 202 mg/dL to 162 mg/dL.
HbA1c was improved from 10.7% to 7.6%. IRI increased from
3.06 mcIU/mL to 7.39 mcIU/mL. S-CPR increased from 1.73 ng/
ml to 2.65 ng/mL. Case 3: 5 mg dapagliflozin for 3 months
was administered to 43 year-old male whose duration was
about 1 month. BW was reduced from 95.3 kg to 83.5 kg.
Preprandial blood sugarwas lowered from 134 mg/dL to 96 mg/
dL. HbA1c was improved from 7.9% to 5.7%. IRI decreased from
11.86 mcIU/mL to 8.94 mcIU/mL. S-CPR decreased from
2.13 ng/mL to 1.61 ng/mL. The improvements of their clinical
condition were much due to the loss of their body weight.
Insulin resistance could be reduced by the loss of body weight.
Insulin resistance is the essential of T2D. Adiponectin levels
were slightly increased in Case 1 andCase 2. Free fatty acidwas
decreased in Case 3. These phenomena indicated that SGLT 2
inhibitor could increase one of insulin sensitivity enhancers,
and decrease one of induction factors of insulin resistance. In
Case 1 and in Case 3, the patients took care of their BW, and
they stopped snacking. As the patient of Case 2 could not stop
snacking, neither IRI nor S-CPR were improved. When SGLT2
inhibitors are administered to drug-naïve obese T2D patients
who observe the compliance to dietary, we may expect the
improvement of their insulin resistance and SGLT2 inhibitors
could cure the essential of T2D.

PD-39
Plasma serpinB1 levels are strongly correlated with circulating
ANGPTL8 levels in patients with type 2 diabetes
ShinsukeTOKUMOTO1*, AkihiroHAMASAKI1, EmiOKAMURA1,
Yukiko KAWASAKI1, Sachiko HONJO1, Yoshiyuki HAMAMOTO2

. 1Centre for Diabetes and Endocrinology, Tazuke Kofukai Foundation,
Medical Research Institute, Kitano Hospital, Osaka, 2Center for
Diabetes, Endocrinology, and Metabolism, Kansai Electric Power
Hospital, Japan

Background and aims: SerpinB1, a protease inhibitor secreted
by the liver, has recently been described as a potent stimulator
that increases beta cell proliferation in mice and humans.
While we previously reported that ANGPTL8 correlated with
insulin secretion capacity, the pathophysiological role of
SerpinB1 in patients with type 2 diabetes mellitus (T2DM)
remains poorly understood. The aim of the study was to
evaluate the relationship between plasma SerpinB1 levels
and other biomarkers including ANGPTL8.
Materials and methods: Overnight fasting plasma samples
from 8 healthy subjects and 69 T2DM patients were collected.
HbA1c, fasting plasma glucose, total cholesterol, triacylgly-
cerol, and creatinine clearance (CrCl) calculated by 24-hour
urine collection were measured in all T2DM patients. Plasma
levels of serpinB1 (Cusabio, Catalogue No. CSB-EL021065HU)
and ANGPTL8 (Eiaab, CatalogueNo. E11644h) were determined
by enzyme-linked immunosorbent assay according to the
manufacturer’s protocol. Correlations were evaluated by
Spearman’s rank test. P values <0.05 were considered statis-
tically significant.
Results: Plasma serpinB1 levels were significantly higher in
T2DM patients (0.53 ± 0.28 ng/mL) than in healthy subjects
(0.21 ± 0.16 ng/mL; p < 0.05). In T2DM patients, plasma
serpinB1 levels showed a significant positive association with
ANGPTL8 (r = 0.47 p < 0.001). Both serpinB1 andANGPTL8 levels
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significantly correlated only with age (serpinB1: r = 0.38 p =
0.001; ANGPTL8: r = 0.48 p < 0.001), duration of diabetes
(serpinB1: r = 0.36 p = 0.002; ANGPTL8: r = 0.43 p < 0.001), and
CrCl (serpinB1: r =−0.32 p = 0.006; ANGPTL8: r =−0.49 p < 0.001).
After adjustment for age and CrCl, the correlation of serpinB1
levels with ANGPTL8 levels remained significant (r = 0.38,
p = 0.002).
Conclusion: We showed that serpinB1 levels were higher in
T2DM patients than in healthy subjects, suggesting that
serpinB1 plays a role in regulation of beta cell mass in
human. Since both serpinB1 and ANGPTL8 levels correlated
with each other and with the same parameters, both proteins
could be similarly regulated in T2DM patients.

PD-40
DPP-4 inhibitors treatment in Chinese type 2 diabetes patients:
A meta-analysis
Xiaoling CAI1*, Xueying GAO1, Wenjia YANG1, Yifei CHEN1,
Lingli ZHOU1, Xueyao HAN1, Linong JI1. 1Peking University
People’s Hospital, China

Objective: The aim of this meta-analysis is to assess the
comprehensive clinical efficacy of DPP-4 inhibitors in Chinese
type 2 diabetes patients and to evaluate whether there is a
different response to treatment with different kinds of DPP-4
inhibitors in Chinese.
Methods: Databases were systematically searched and quali-
fying clinical studies in Chinese type 2 diabetes were included.
Results: A total of 25 studies were included in the meta-
analysis. Treatmentwith saxagliptin resulted in a significantly
greater change from baseline in the HbA1c levels (WMD,
−1.34%; 95% CI, −1.43 to −1.24%); treatment with sitagliptin led
to a significantly greater change from baseline (WMD, −1.20%;
95% CI, −1.52 to −0.88%); treatment with vildagliptin was
associated with a significantly greater change from baseline in
the HbA1c levels (WMD, −1.21%; 95% CI, −1.54 to −0.87%);
treatment with linagliptin led to a significantly greater change
from baseline (WMD, −0.73%; 95% CI, −0.86 to −0.60%) and
treatment with alogliptin also led to a significantly greater
change from baseline (WMD, −0.91%; 95% CI, −1.48 to −0.33%).
In terms of body weight, treatment with saxagliptin was
associated with no significantly decreases from baseline in
Chinese T2DM patients (WMD, −0.17 kg, 95% CI, −4.26 to
3.92 kg). Treatment with sitagliptin and linagliptin were also
associatedwith no significantly changes frombaseline in body
weight (WMD, 0.03 kg and 0.11 kg respectively, p > 0.05).
Conclusions: In Chinese type 2 diabetes patients, the efficacy
of glucose control in all the five kinds of DPP-4 inhibitor
treatment is well confirmed and no significant change in body
weight is found.

PD-41
Identical hypoglycaemic effect of teneligliptin with linagliptin
in type 2 diabetes with chronic kidney disease
YoshiharuWADA1*, Yoshiyuki HAMAMOTO2, SachikoHONJO1,
Yukiko KAWASAKI1, Emi OKAMURA1, Jun FUJIKAWA1,
Akihiro HAMASAKI1. 1The Tazuke Kofukai Medical Research
Institute Kitano Hospital, 2Kansai Electric Power Hospital, Japan

Background: Since the major excretion pathway of both
teneligliptin and linagliptin is through the liver, they can be
used in regular dose in patients with severe renal dysfunction.
However, to date, there have been no studies comparing the
hypoglycaemic effect of these two drugs. Therefore, we
conducted a study to compare the effectiveness between the
two drugs in Japanese patients with chronic renal disease.
Subjects and methods: The outpatients who were adminis-
tered teneligliptin or linagliptin newly or add-on to existed
therapy were retrospectively extracted. Only those who with
HbA1c more than 7.0% and eGFR less than 60 mL/min/1.73 m2

at baseline were selected, and those patients on hemodialysis

or discontinued/changed medicine within 6 months were
excluded. TheHbA1c levels, bodyweight and serum creatinine
levels were investigated before and 3 and 6 months after the
drug administration.
Results: A total of 34 patients (male 25; mean age: 70.0 ± 11.6 S.
D. years, BMI: 25.5 ± 4.6 kg/m2, serum creatinine: 1.5 ± 0.9 mg/
dL, HbA1c: 8.0 ± 1.0%), with 20 mg of teneligliptin (n = 13; male
10: group A) and 5mg of linagliptin (n = 21; male 15: group B)
were enrolled in the study. HbA1c levels were similarly
decreased in both groups (3 m: −0.7 ± 0.6% vs. −1.1 ± 0.9%
P = 0.09; 6 m: −1.1 ± 1.3% vs. −1.3 ± 1.1% P = 0.52, group A vs. B,
respectively). Bodyweight (3 m: 0.3 ± 2.3 kg vs. 0.0 ± 0.9 kg; 6 m:
−0.1 ± 2.7 kg vs. −0.1 ± 1.2 kg) and serum creatinine levels (3 m:
−0.1 ± 0.5 mg/dL vs. 0.2 ± 0.4 mg/dL; 6m: −0.1 ± 2.7 mg/dL vs.
−0.1 ± 1.2 mg/dL) did not show any significant change in both
groups.
Conclusion: The hypoglycaemic effect of teneligliptin was
identical to linagliptin in Japanese patients with chronic
kidney disease. Either drug did not affect body weight and
kidney function during 6 months.

PD-42
The study of anti-diabetic drugs treatment (Monotherapy,
Bitherapy, and Tritherapy) among diabeticmellitus patients in
Preah Kossamak Hospital, Cambodia
Sith Dara SEA1*, Khun TOUCH2. 1International University, 2Chief
of Cambodia-Korea Diabetes Center, Preah Kossamak Hospital,
Cambodia

Objective:To evaluate utilization pattern of anti-diabetic drugs
in three different forms: Monotherapy, Bitherapy, Tritherapy
on Type II diabetic patients.
Methods: A study was carried out in 250 cases patients for a
period of one year in the Department of Diabetology at Preah
Kossamak Hospital, from 2014 to 2015. Patients treated with
anti-diabetic drugs including Monotherapy, Bitherapy,
Tritherapy. The demographic data and utilization of different
classes of anti-diabetic drugs as well as individual drugs were
analyzed.
Result: The study was shown that the popular treating option
for anti-diabetic agent was monotherapy, about 80% overall.
And the drug that was used to treat in this type of therapy was
Metformin (Biguanides). It was used the most among other
hypoglycemic drugs, and there were two kinds of Metformin
used: Metformin 500 and Metformin XR. About 75% of the
population used Metformin 500, while a smaller amount used
Metformin XR. Apart fromMonotherapy, Bitherapy of the anti-
diabetic agents was popular after that, in which it accounted
for 14%. And lastly, Tritherapy was the least popular option
among all, 7%.
Conclusion: Metformin 500 was the most commonly used
drugs, in both monotherapy and as well as bi- and tritherapy.
Overall, those two drugs were used effectively among all
patients while the other anti-diabetic drugs’ usage percen-
tages were low. Moreover, patient knowledge about their
drugs’ usage is low. In this study, the cost of drugs per
prescription was found to be very high. However, we can
reduce the cost per prescription by choosing most economical
drugs without changing its quality.

PD-45
The effect of Djulis hull on postprandial plasma glucose of
Type II diabetes patients
Wen-hui CHEN1*, Po-Hsien LI2. 1Nutrition Division of Lukang
branch of Changhua Christian Hospital (CCH), 2Department of
Medical Botanicals and Health Applications of Dayeh University,
Taiwan

Djulis (Chenopodium formosanum Koidz) is a crop that is
specific to Taiwan that is rich in dietary fiber, phenols, and
betalains. This study was aimed to determine the effect of
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Djulis hull supplements on the three hour postprandial
plasma glucose (PPG) of Type II diabetes patients. A total of
10 outpatient participants were enrolled in this study. The
participants were asked to take or not to take a Djulis hull (5 or
10 g), prior to their standard meal consisting of 75 g of glucose
water. The patient PPG levels at 30, 60, 90, 120, and 180minutes
after meal were compared to two measurements of their
fasting plasma glucose (FPG) levels. The study results indi-
cated: four of the participants exhibited decrease of area under
the PPG curve over 180 mins; four of the participants exhibited
delayed glycemic response, yet, with no reduction in the area
under the PPG curve; and the other two patients showed no
PPG effectwith the intake of Djulis hull. It was determined that
the dietary fiber rich Djulis hull can have PPG effects that are
high individual specific. Therefore, it is suggested that when
eating high-fiber diet, Type II diabetes patients should
consider their individual glycemic response for adjusting
their medication dosage or timing strategies.

PD-46
The effect of transglucosidase for improving postprandial
blood glucose of Type II diabetes patients
Wen-hui CHEN1*, Tzu-Ying WU1. 1Nutrition Division of Lukang
branch of Changhua Christian Hospital (CCH), Taiwan

Transglucosidase (TGD) can be obtained from the fermenta-
tion of Aspergillus Niger. This enzyme can catalyze carbohy-
drate in the digestive tract into unabsorbable oligosaccharides.
Therefore, it is suspected that TGD can be used for lowering
postprandial blood glucose (PBG) of diabetes patients. A total of
nine Type II diabetes outpatient volunteers were enrolled in
this study. Each of the participants were asked to take a TGD
capsule or not, prior to eating their standard breakfast that
contained 60 g of carbohydrates. The patient fingertip PBG
levels at 30, 60, 90, 120, and 180 minutes after meal were
compared to twomeasurements of their fasting blood glucose
(FBG) levels. The TGD capsules contain 100mg of TGD that was
manufactured by Amano Enzyme Inc. The study results
indicated that the intake of pre-meal TGD can decrease the
time that it takes for PBG to return to that of a FBG level (from
150 mins without TGD to 120 mins with TGD). The regression
analysis also determined that the use of TGD can significantly
reduce PBG (P = 0.028) and the area under the curve of the PBG
plot over the 180 post-meal period (P = 0.02). Therefore, the use
of pre-meal TGD can be used to lower the PBG for Type II
diabetes patient. However, the long term use of TGD and its
effect may warrant further investigations.

PD-47
Efficacy and safety of once-weekly GLP-1 RA in patients with
type 2 diabetes treated with DPP-4 inhibitor
Masako MURAKAMI1*, Naoko HIRAHARA1, Hiroshi MORITA2,
Shigekazu SASAKI2. 1Dept of Diabetes and Endocrinology &
Metabolism, 2Dept of Medicine, Hamamatsu University School of
Medicine, Japan

Objective: The efficacy and safety of once-weekly glucagon–
like peptide-1 (GLP-1) receptor agonist were assessed in
Japanese patients with type 2 diabetes who were treated
with dipeptidyl peptidase-4 (DPP-4) inhibitor therapy in
advance.
Study design andmethod:We started the treatment of 0.75 mg
of dulaglutide or 2 mg of long-acting exenatide once-weekly
subcutaneous injection in 36 patients whowere already DPP-4
inhibitor therapy at least for 6 months duration with inad-
equate glycemic control, 32 subjects on dulaglutide and 4 on
exenatide respectively. 15 patients were on insulin and 11
out 36 subjects were on Sodium Glucose co Transporters 2
Inhibitor (SGLT2i) together with DPP-4 inhibitor treatment.
Insulin was titrated based on glycemic control to avoid
hypoglycemia. After 16 weeks, the change in glycated

haemoglobin (HbA1c) level, daily dose of insulin, body
weight, urinary albumine excretion and the incidence of
adverse events were accessed in retrospective way.
Results:Thepatientswere 66.8 ± 14 years ofmeanage, and 26.0
of BMI with average duration of 11.6 years in Diabetes. The
mean level of HbA1c in baseline was 9.0% and decreased to
8.29% at 16 weeks however the mean BMI stayed at 25.9 at 16
weeks later. The mean daily dose of insulin in baseline was
34.2 Units and 18.7 Units daily at 16weeks. The rates of urinary
albumin excretion was decreased, 185 in baseline and
102.4 mg/gCr at 16 weeks. The adverse events were gastro-
intestinal-related events, 2 out of 36 patients each on dulaglu-
tide and on exenatide were failed to continue within a week
after administration.
Conclusions: Once-weekly GLP-1 receptor agonist on insulin-
based or oral antidiabetes drugs treatment were effective, for
the subjects with inadequate glycemic control on DPP-4
inhibitor treatment, at lowering HbA1c with a remarkable
reduction of 45.3% in daily insulin dose and urinary albumin
excretion and associated with few adverse event and no
weight gain over 16 week.

PD-48
Liraglutide add-on to insulin improved glycaemia but
exhibited short durability after cessation in type 1 diabetes
with residual insulin secretion
Yoshiyuki HAMAMOTO1,2*, Sachiko HONJO2,
Yoshiharu WADA2. 1Kansai Electric Power Hospital, 2The Tazuke
Kofukai Medical Research Institute, Kitano Hospital, Japan

Background and aims: GLP-1 receptor agonists are expected to
be protective against β-cell destruction. Therefore, long-period
treatment with liraglutide (Lira) in patients with type 1
diabetes (T1D) who have residual insulin secretion may not
only improve glycaemic control but also result in sustained
effects through recovery of beta-cell mass. In this study, we
investigated the durability of the effect of Lira treatment on
glycemic control after its cessation.
Methods: Six T1D patients with residual insulin secretion
[fasting C-peptide (CPR) level >0.3 ng/mL] received Lira add-on
to insulin therapy for 1–2 years, and changes in HbA1c, body
weight and daily insulin doses were investigated during the
Lira treatment period and 6 months after its cessation.
Results: The characteristics of the subjects were as follows;
male/female 4/2, age 51.3 ± 10.0 yrs (mean ± SD), BMI 21.7 ± 3.2
kg/m2, fasting C-peptide level 0.18–1.25 ng/mL (median
0.35 ng/mL), anti-GAD antibody 1.5–250 U/mL (median 27 U/
mL), and duration of diabetes 1.5–28 yrs (median 7 yrs). HbA1c
before Lira was 8.1 ± 1.3%, and was tended to decrease to
7.6 ± 1.0% (p = 0.11) at the end of Lira treatment. Total daily
insulin dose was reduced from 44.5 ± 20.3 to 40.3 ± 15.5 U/day
although it did not reach statistical significance (p = 0.19).
Immediately after the cessation of Lira, HbA1c level was
significantly increased to 7.9 ± 1.2% at 1 month (p = 0.02) and
finally reached to the similar level to the baseline level before
Lira (8.3 ± 1.5%, p = 0.38 vs. before Lira). Daily insulin dose was
also increased to the identical amount before Lira (44.5 ± 22.1
U/day, p = 0.50 vs. before Lira and p = 0.05 vs. end of Lira). Body
weight showed a slight reduction at the end of Lira treatment,
but regained after the stop of Lira (61.9 ± 4.6 kg, 60.4 ± 5.5 kg
[p = 0.04 vs. before Lira], and 62.2 ± 5.3 kg [p = 0.07 vs. before
Lira and p = 0.38 vs. end of Lira] at baseline, end of Lira and 6
months after Lira cessation, respectively).
Conclusion: In conclusion, adding Lira on insulin therapy in
T1D may have a therapeutic potential to improve glycemic
control with decreased insulin doses, but the benefit cannot be
maintained without continuation of Lira suggesting that the
effects were unlikely to be demonstrated though the recovery
of beta-cell mass.
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PD-49
Effects of teneligliptin in elderly patients with type 2 diabetes
mellitus
Mariko ABE1*, Suzuko MATSUMOTO1, Takashi OMOTO1,
Masahiro SHINOZAKI1, Shinya NISHIO1, Shinichi ANTOKU1,
MizuoMIFUNE1, Michiko TOGANE1, Hiroyuki ITO1. 1Department
of Diabetes, Metabolism and Kidney Disease, Edogawa Hospital,
Japan

Objectives: The aim of this study was to examine the effects of
teneligliptin, a dipeptidyl peptidase-4 (DPP-4) inhibitor, in
elderly patients with type 2 diabetes.
Methods: One hundred and seventy-five patients with type 2
diabetes treated with 20 mg once daily teneligliptin were
studied as the treated set (TS) in order to analyze the safety
of teneligliptin. One hundred and thirty-seven subjects whose
medications remained unchanged during the observation
period were retrospectively investigated as the full analysis
set (FAS) to assess the effectiveness of teneligliptin for 6
months. The subjectswere divided into two groups: the elderly
group (≥70 years of age, n = 66) and the non-elderly group (<70
years of age, n = 71). The parameters were analyzed separately
in the subjects receiving monotherapy, additional therapy
(i.e. teneligliptin added to the other antidiabetic agents), and
switching therapy (i.e. teneligliptin was switched from the
other DPP-4 inhibitor).
Results: In the TS, adverse events were recorded in 39 subjects
(22%). In the FAS, theHbA1c levels were significantly improved
in subjects receiving monotherapy (n = 56) or additional
therapy (n = 29) in the elderly group (7.2 ± 0.6% to 6.6 ± 0.4%
and 7.5 ± 0.9% to 6.6 ± 0.9%, respectively), similar to the non-
elderly group (7.5 ± 1.3% to 6.8 ± 0.8% and 7.4 ± 1.2% to
6.6 ± 1.1%, respectively). The change in the HbA1c levels at 6
months after the initiation of teneligliptin therapy was not
significantly different between the elderly and non-elderly
groups (−0.6 ± 0.5 and −0.8 ± 1.1, respectively in the subjects
receiving monotherapy, and −0.8 ± 0.8 and −0.8 ± 0.5, respect-
ively in those receiving additional therapy). The HbA1c levels
were not significantly changed both in the elderly and non-
elderly subjects receiving switching therapy (n = 52).
Conclusions: Teneligliptin is equally effective for elderly
patients with type 2 diabetes and non-elderly patients.

PD-50
The effectiveness and safety of sulfonylureas in type 2
diabetes with chronic kidney disease in center Taiwan
Yi-Shan WANG1*, Yuan-Ting YANG1, Shih-Pan YANG1,
Su-Yu CHIEN1. 1Department of Pharmacy, Changhua Christian
Hospital, Changhua, Taiwan

Background: The administration of sulfonylureas in Chronic
kidney disease (CKD) requires careful attention to dosing and
routes of elimination, especially include long-acting sulfony-
lureas (e.g., glimepiride, glibenclamide). There are not recom-
mended for nondialysis CKD patients with GFR <30 mL/min.
But the physicians also prescribe them in some cases in real
world. Therefore, we perform a medication evaluation to
assess the effectiveness and safety of sulfonylureas.
Objective:The aimof this studywas to assess the effectiveness
and safety of sulfonylureas in type 2 diabetes with CKD.
Method: We retrospectively review patients with diagnosis of
gout (ICD-9 580) concomitant with sulfonylureas (including
glimepiride, glimepiride/metformin and glibenclamide) dur-
ing Jun to Dec 2015 in Changhua Christian Hospital. Patients
with prescription of sulfonylureas less than 7 days were
excluded. We collect the data of patient age, sex and analyzed
the progression of renal function (eGFR, serum creatinine) and
preprandial blood sugar. Prescribed Daily Dose (PDD) of
sulfonylureas was calculated. Hospital-based spontaneous
reporting systems databaseswere survey for the sulfonylureas
adverse reaction reporting.

Results: A total of 131 patients were included with mean age
69 ± 12.3 years. Therewere 64 female and 67male. The average
duration of prescription was 168.6 ± 128.4 days. Prescribed
Daily Dose (PDD) of glimepiride, glimepiride/metformin and
glibenclamide was 3.4 mg, 4.3/1065 mg, 5 mg. The serum
creatinine was increased from 2.9 ± 2.3 to 3.2 ± 2.6 mg/dL. The
eGFR was decreased from 31.8 ± 19.7 to 29.7 ± 19.3 mL/min/
1.73 m2. 48.9% (64) of patients with eGFR < 30 mL/min/1.73 m2

at the baseline. In subgroup analysis, 79 patients with
glimepiride (the duration of prescription average 170.4 ± 134.7
days), 32 patients with glimepiride/metformin (average 172.2 ±
105.5 days), 2 patients with glibenclamide (average 21 ± 14
days), the preprandial blood sugar derement was 16.8 ± 61.2
mg/dL, 2.1 ± 40.9 mg/dL and 0 mg/dL respectively and eGFR
derement was 1.2 ± 3.3, 5.6 ± 17.2, 0.6 ± 0.6 mL/min/1.73 m2.
There are no ADR report in three arm, but we found nine
cases with glimepiride occurred hypoglycemia. The incidence
of hypoglycemia was 6.9% (9/131).
Conclusion: Sulfonylureas is an effective sugar-lowering
agent. We found a trend that glimepiride/metformin use, the
more eGFR decline. The safety of sulfonylureas was well
tolerated from the adverse reaction reported. But the total 9
cases occurred hypoglycemia were glimepiride group.
Therefore, we need to closely monitor blood sugar in in type
2 diabetes with CKD patients.

PD-51
Baseline characteristics of patients initiating insulin treatment
for type 2 diabetes in the Western Pacific: Evidence from the
VISION Study
Wayne SHEU1*, Chaicharn DEEROCHANAWONG2,
Roberto MIRASOL3, Risa OZAKI4,
Wan Mohd Izani WAN MOHAMED5, Steven BABINEAUX6,
Thomas LEW7, Abdul JABBAR8. 1Taichung Veterans General
Hospital, Taichung, Taiwan; 2Rajavithi Hospital, Rangsit Medical
School, Bangkok, Thailand; 3St. Luke’s Medical Center, Quezon City,
Philippines; 4The Chinese University of Hong Kong, Hong Kong;
5Hospital Universiti Sains Malaysia, Kelantan, Malaysia; 6Eli Lilly
and Company, Indianapolis, IN, United States of America; 7Eli Lilly
and Company (Taiwan), Taipei, Taiwan; 8Eli Lilly S.A., Dubai, United
Arab Emirates

Background/objective: The Verifying Insulin Strategy and
Initial Health Outcome ANalysis (VISION) is an 18-month,
9-country, prospective observational study of patients with
type 2 diabetes initiating insulin therapy as part of routine
practice in the Middle East and North Africa and Western
Pacific regions. This (ongoing) study is designed to assess
treatment approaches and decisions, clinical effectiveness of
insulin therapy, cost/resource use, treatment patterns, and
the demographic and clinical characteristics of patients.
The objective of this analysis was to describe the baseline
characteristics, including several patient reported outcomes,
of patients from theWestern Pacific region enrolled in VISION.
Methods: Patients provided consent to participate in the study
after the decision to initiate insulin therapy was made. The
Western Pacific region included 1025 patients from Thailand
(n = 315), Malaysia (n = 230), Philippines (n = 178), Taiwan (n =
161), and Hong Kong (n = 141). Baseline variables assessed as
part of this analysis included glycated hemoglobin (HbA1c),
patient questionnaires (satisfaction with diabetes medication
and Expectations about Insulin Therapy Questionnaire [EITQ]),
and initial insulin regimen prescribed. EITQ total scores range
from 0 to 70, with higher scores indicating more positive
expectations.
Results: Mean HbA1c at insulin initiation was 9.08% in
Hong Kong, 9.87% in Taiwan, 9.93% in Thailand, 10.24% in
Malaysia, and 10.57% in Philippines. The proportion of patients
dissatisfied with their diabetes medication varied between
countries: 7.5% inThailand; 16.2%inMalaysia; 25.6%inTaiwan;
27.5% in Hong Kong; 43.9% in Philippines. Mean EITQ total

Poster Presentations / Diabetes Research and Clinical Practice 120S1 (2016) S65–S211S106



scores were 44.0 in Taiwan, 45.5 in Hong Kong, 48.6 in
Philippines, 48.7 in Thailand, and 49.2 in Malaysia. The initial
insulin regimen varied considerably between counties; pre-
mixed insulin was more commonly prescribed in Malaysia
(40%), Philippines (34%), and Thailand (32%), whereas basal
insulin was more commonly prescribed in Taiwan (87%) and
Hong Kong (99%). No patients were prescribed basal-bolus
insulin at initiation and only a small proportion of patients in
Malaysia and Philippines were prescribed basal plus prandial
insulin at initiation.
Conclusions: There were several differences by country in
baseline characteristics among patients from the Western
Pacific region enrolled in VISION. These differencesmay affect
subsequent treatment requirements and clinical outcomes.

PD-52
Long-term efficacy and safety of add-on therapy of vildagliptin
in type 2 diabetes mellitus with insulin treatment
Ippei KANAZAWA1*, Ken-ichiro TANAKA1, Masakazu NOTSU1,
Sayuri TANAKA1, Nobuaki KIYOHARA1, Sayo KOIKE1,
Yuko YAMANE2, Yuko TADA3, Motofumi SASAKI3,
Mika YAMAUCHI1, Toshitsugu SUGIMOTO1. 1Shimane
University Faculty of Medicine, 2Yamane Hospital, 3Matsue City
Hospital, Japan

Background and aims: Dipeptidyl peptidase (DPP)-4 inhibitors
are often used worldwide because they improve glycemic
control without increasing the risk of hypoglycemia. Previous
studies have shown that intensive treatments with insulin
administration increase the risk of hypoglycemia, resulting in
the deterioration of quality of life and mortality. Although the
usefulness of DPP-4 inhibitors for patientswith type 2 diabetes
treated with insulin is suggested, the long-term efficacy and
safety of add-on therapy of vildagliptin in the patients is still
unclear.
Subjects and methods: Patients with type 2 diabetes treated
with insulin were enrolled, who had no history of taking DPP-4
inhibitors, if informed consent was obtained after a detailed
explanation of the study purpose and methods. The partici-
pants in this open labeled trialwere divided randomly into two
groups as follows, their mean age and HbA1c levels as well as
the ratio of men to women were not significantly different
between these groups. Vildagliptin was orally administered
one or two times aftermeal (50–100 mg/day) in the vildagliptin
group (n = 37), and patients had conventional treatments
without any DPP-4 inhibitors in the control group (n = 36).
HbA1c levels, dose and times of insulin injection, the number
of hypoglycemia episode, as well as liver and renal functions
were monitored for 2 years.
Results: The baseline characteristics of the subjects including
age, dose of insulin, orHbA1c levelswere not different between
two groups. In the vildagliptin group, HbA1c levels were
significantly decreased, and the significance of HbA1c reduc-
tion was maintained for 2 years (form 8.0 ± 1.2% to 7.4 ± 1.0,
p < 0.05, at the end of observational period). In addition, the
dose and times of insulin injection were significantly reduced
(−5.6 units, p < 0.01, and from −0.9 times, p < 0.001). On the
other hand, these parameters were not changed in the control
group. Thenumberof patientswho experienced hypoglycemia
three times and more per year was significantly fewer in the
vildagliptin group (n = 4) compared to the control group (n = 11)
(odds ratio 0.28, 95% CI 0.08–0.97, p < 0.05). The serum levels of
ALT and estimated glomerular filtration ratewere not changed
between two groups.
Conclusion: Vildagliptin as add-on to insulin treatment for 2
years was well tolerated and led to sustained reductions in
HbA1c, the dose and times of insulin injection, and the risk of
hypoglycemia.

PD-53
Comparison of eGFR before and after the administration of
ipragliflozin using creatinine and cystatin C as indicators
Tomotaka KATO1,2*, Yuichi IKEUCHI1,2, Yasuhiro IIJIMA1,2,
Yusuke KAKIZAKI1, Junko SASAKI1, Shinichi TAMARU1,
Kenshi KAN1, Junpei SHIKUMA1, Rokuro ITO1, Kazuo HARA1,
Takashi MIWA1, Masato ODAWARA1. 1Tokyo Medical University
Hospital, 2Todachuo General Hospital, Japan

Background: Whilst serum creatinine concentration is gener-
ally used in the evaluation of kidney function, the production
of creatinine is influenced by muscle mass, and thus, it could
vary greatly depending on factors, such as gender, age,
nutritional condition and muscle mass. Since Cystatin C is
not influenced by factors, such as muscle mass, eGFR using
Cystatin C is considered to be useful as renal functionmarkers.
In this study, comparative assessmentwas carried out on eGFR
before and after the administration of ipragliflozin using
cystatin C as an indicator.
Methodology: Subjects of the study were sixteen outpatients
with type II diabetes (11 males and 5 females aged 51.7 ± 6.7
and disease duration of 7.5 ± 4.4 years). 50 mg Ipragliflozin/day
was administered in combination as pre-treatment. The
transition of renal function were compared and examined in
eGFR using serum creatinine and cystatin C before the
administration and also three, six, nine and twelve months
after the commencement of medication. Comparative assess-
ment was also carried out on the transition of HbA1c, body
weight and liver function, etc.
Results: Blood glucose level significantly decreased from
HbA1c8.4 ± 0.9% before the administration to 7.3 ± 0.9% (p <
0.05) after twelve months. Whilst the increase in eGFRcr
was marginal from 87.1 ± 16.4 mL/min before the administra-
tion to 91.3 ± 18.4 mL/min (p = 0.16) after twelve month,
eGFRcyc showed significant increase from 94.8 ± 13.7 mL/min
to 102.2 ± 15.6 mL/min (p < 0.05) during the same period. A
significant reduction in body weight was observed which
was 81.7 ± 15.8 kg (p < 0.05) after twelve months compared to
84.2 ± 16.3 kg before the administration. Liver function also
significantly improved from AST: 33.6 ± 16.7 IU/L, ALT: 47.1 ±
26.7 IU/before the administration to AST:26.0 ± 17.7 IU/L (p <
0.05), ALT: 32.5 ± 28.1 IU/L (p < 0.05) after twelve months.
Conclusion: For Japanese patients with type II diabetes,
Ipragliflozin not only had sustained hypoglycemic effects but
also showed weight reduction and liver function improving
effects. The study also suggested a potential renal protection
effect of Ipragliflozin in long-term, and the assessment of eGFR
using Cystatin C was considered to be useful in such renal
function evaluation.

PD-54
Long-term efficacy of hydrophilic or lipophilic statin therapy in
diabetic Taiwanese
Chihung CHOU1–3*, Hsin Hung CHEN4–6. 1Institute of Medicine,
Chung Shan Medical University, Taichung, 2Division of Cardiology,
Changhua Christian Hospital, 3Division of Cardiology, Yuanlin
Christian Hospital, Changhua, 4Institute of Public Health and
Medicine, Chung Shan Medical University, Taichung, 5Division of
Metabolism & Endocrinology, Changhua Christian Hospital,
Changhua, 6Division of Metabolism & Endocrinology, Nantou
Christian Hospital, Nantou, Taiwan

Aim: To evaluate the long-term efficacy of hydrophilic and
lipophilic statin therapy for cardiovascular outcomes in
diabetic Taiwanese
Method: Newly diagnosed patients with type 2 diabetes were
divided into 2 cohorts, namely hydrophilic statin and lipo-
philic statin cohorts. Cox proportional hazard regression
models was used to analyze the risks of cardiovascular
outcomes.
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Result: In our study, lipophilic statin use was associated
with higher risk of cerebrovascular events than hydrophilic
statin use.
Conculsion: According to our cohort study, hydrophilic statin
usemay be an optimal choice to reduce cerebrovascular events
in diabetic Taiwanese.

PD-55
Effects of intervention by a nutrition support team on serum
albumin level in diabetic patients
Minoru KUSAMA1*, Yu KOUCHI1, Mayumi SEKIGUCHI2,
Eitaro NAKASHIMA1, Rui IMAMINE1, Asako MIZOGUCHI1,
Hazime MASE1, Ai SATO1, Atsuko WATARAI3,
Takahiko KAWAMURA3, Nigishi HOTTA1. 1Department of
Diabetes and Endocrinology, Chubu Rosai Hospital, 2Division of
Nutrition Management, Chubu Rosai Hospital, 3Division of Health
Examination, Chubu Rosai Hospital, Japan

Objective: Both glycemic control and improvement of under-
nutrition are important in the management of underlying
disease in diabetic patients. The effects of intervention by a
nutrition support team (NST) on nutritional parameters
including serum albumin (Alb) level in diabetic inpatients
were investigated and compared with nondiabetic controls.
Methods: This study included 42 diabetic (D group) and 98
nondiabetic (N group) inpatients who received NST inter-
vention during hospitalization. Retrospective investigation
was conducted based on the clinical record data. Pre- and
postintervention values for clinical parameters (body weight,
blood pressure, lipid levels, serum Alb, renal function) were
statistically examined. A p value less than 0.05 was considered
statistically significant.
Results: Baseline data (D group/N group): age, 73.9/70.5 years;
body mass index (BMI), 21.4/19.9 kg/m2; date of initial NST
intervention, day 25/24; duration of NST intervention, 33/36
days; number of NST interventions, 5.5/5.0. The baseline
HbA1c in the D group was 7.6%. Underlying diseases included
respiratory (36 patients), gastrointestinal (22 patients), ortho-
pedic (20 patients), cerebrovascular (14 patients), and other
diseases (48 patients). Nutritional intervention involved
enteral (27 patients), intravenous (27 patients), and oral
feeding (86 patients). No significant difference in baseline
clinical parameters was observed between the two groups.
Final results: In the D group, 39 patients were discharged alive
and 3 died, while 82 were discharged alive and 16 died in the N
group. In both groups, a significant decrease in BMI (D group,
21.2 to 20.1 kg/m2; N group, 19.7 to 18.8 kg/m2) and a significant
improvement in serum Alb level (D group, 2.6 to 2.8 mg/dL; N
group, 2.7 to 2.9 mg/dL) were observed. In the D group, a
significant positive correlation was observed between change
in serum Alb level and number of NST interventions (r = 0.32),
while a significant negative correlation was observed between
change in serum Alb and baseline serum Alb levels (r =−0.40).
Multiple regression analysis of factors influencing differences
between pre- and postintervention serum Alb levels in the
total patient population (dependent variables: sex, age, status
of diabetes, BMI, serum Alb, number of NST interventions)
identified age and baseline serum Alb level as significant
independent factors.
Conclusion: In clinical practice, more frequent NST interven-
tions in diabetic patients resulted in improved nutritional
status. Results also suggested that NST intervention in
younger patients or for undernutrition might result in
improved nutrition regardless of diabetic status.

PD-56
Titration when switching from insulin degludec to insulin
glargine U300 among Japanese diabetes patients
Takuya ISHIKAWA1,2*, Tomotaka KATO1, Yasuhiro IIJIMA1,
Mamoru SAKURAI1, Jumpei SHIKUMA1, Rokuro ITO1,
Hiroyuki SAKAI1, Kazuo HARA1, Takashi MIWA1,
Akira KANAZAWA1, Masato ODAWARA1. 1Division of Diabetes,

Endocrinology and Metabolism, Department of Diabetes,
Endocrinology, Metabolism and Rheumatology, Tokyo Medical
University, Tokyo 2Department of Internal Medicine, Toda Chuo
General Hospital, Saitama, Japan

Background: In recent years, there has been a focus on using
basal insulin to treat diabetes patients due to its core
characteristics regarding stability and persistence. Two of the
long-acting and stable types of insulin available in Japan are
insulin degludec (IDeg) and insulin glargine U300 (G300). To
date, there is no definite evidence regarding how to adjust the
dosage of insulin when switching from IDeg to G300 as well as
G300 to IDeg in Japanese diabetes patients. Our research
compared the efficacy of IDeg and G300 by way of using a
continuous glucose monitoring system (CGM) on Japanese
diabetes patients in order to evaluate the suitable amount for
titration when switching from IDeg to G300.
Method: Four Japanese diabetes patients treated with IDeg
under diabetes educational hospitalization between Oct. 2015
and Jan. 2016[type 1 diabetes (T1DM): n = 1, type 2 diabetes
(T2DM): n = 3, mean age: 67.5 ± 17.3 years, mean BMI: 28.9 ± 4.6,
mean HbA1c: 11.2 ± 1.6%, mean CPR index: 0.95 ± 0.7, mean U-
CPR: 28.5 ± 24.4 μg/day] were recruited. The patients were
subsequently switched to G300 with the same dosage of
IDeg. The patients were under regular examination through
the use of CGMs for two days prior to the switch and three days
following the switch.
Result: Therewas no statistical difference between the periods
before and after the switch in regards to average blood glucose
level and the standard deviation (SD) of the blood glucose level.
In T1DM, following the switch, there seemed to be a tendency
that the blood glucose level during the early morning (00:00–
7:00) was higher compared to the same time period prior to the
switch.
Conclusion: In Japanese diabetes patients who have hypose-
cretion of insulin, there is a possibility that the effect of G300 is
shorter than that of IDeg during the titration. According to our
results, we think that the dosage of insulin should be the same
when titrating from IDeg to G300, so as to avoid hypoglycemia.
To further expand and solidify our conclusion, it is necessary
to reviewmore cases. By the day ofmeeting, therewill bemore
cases to present.

PD-57
Study of patients who presented to the emergency outpatient
department with the chief complaint of hypoglycemia
Yu KOUCH1*, Minoru KUSAMA1, Rui IMAGINE1, Ai SATO1,
Hajime MASE1, Asako MIZOGUCHI1, Atuko WATARAI1,
Takahiko KAWAMURA1, Eitaro NAKASHIMA1, Nigishi HOTTA1.
1Dept. of Metabolic and Endocrinology & Diabetic Center, Chu-bu
Rousai Hospital, Japan

Aim: To investigate the characteristics of patients who
presented to the emergency outpatient department of our
hospital with the chief complaint of hypoglycemia.
Methods: One hundred twenty patients (68 men, 52 women)
with hypoglycemia who were treated at our emergency
outpatient department from November 2012 to October 2015
were included in this study.
Results: Among the 120 patients, 32 had type 1 diabetes
mellitus, 74 had type 2 diabetes mellitus, and 14 had
conditions other than diabetes mellitus. Of the 106 diabetic
patients, 61 were men and 45 were women. A high proportion
of patients presented to the hospital in March and October
(11.7% for both months). The patient characteristics were
as follows: mean age, 68 ± 14 years; mean disease duration,
18 ± 10 years; mean body mass index, 21.9 ± 3.9; mean hemo-
globin A1c (HbA1c), 7.5% ± 1.6%; mean blood sugar level
at presentation, 54 ± 42 mg/dL; mean estimated glomerular
filtration rate, 57 ± 37 min-11.73 m−2; and mean C-reactive
protein, 0.43 ± 1.00 mg/dL. The most common cause of hypo-
glycemia, accounting for 42.5% of all causes, was receiving
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the usual doses of drugs after consuming less than the normal
amount of food (except during sick days). No cases of death
were directly caused by hypoglycemia. Hospitalization was
necessitated in 52.4% of all cases.
Conclusions:We conclude that avoiding the onset of hypogly-
cemia and selecting target HbA1c levels and drugs according to
the patient’s age and disease status should be prioritized.

PD-58
The acute efficacy and safety of dulaglutide in Japanese adults
with type 2 Diabetes Mellitus
Asako MIZOGUCHI1*, Rui IMAMINE1, Minoru KUSAMA1,
Hajime MASE1, Ai SATO1, Makiko MINATOGUCHI1,
Atsuko WATARAI2, Takahiko KAWAMURA2, Nigishi HOTTA1,
Eitaro NAKASHIMA1. 1Department of Diabetes and Endocrinology,
Chubu Rosai Hospital, 2Research Center for the Promotion of Health
and Employment Support, Chubu Rosai Hospital, Japan

Background: Recently, many kinds of GLP-1 receptor agonist
are widely used in clinical practices for improving glycemic
control in patients with type 2 diabetes mellitus (DM).
Dulaglutide is a novel weekly GLP-1 receptor agonist which
came to Japanese market in October 2015 and is expected to
have greater glucose and body weight (BW) lowering effect on
patients with type 2 DM. In this study, we retrospectively
investigated the efficacy and safety of dulaglutide in clinical
practice.
Method: Thirty-five patients with type 2 DM in our hospital
who were administrated dulaglutide were enrolled from
October 2015 to March 2016 consecutively. We observed up to
12 weeks in this study. We collected the clinical data of HbA1c
and body weight every month through the study period.
Also we investigated adverse side effects, i.e. hypoglycemia.
Moreover, we conducted a questionnaire study about dulaglu-
tide and its injection device after its administration.
Results: Baseline characteristics are indicated thus; Male 22
patients (62.9%) Female 13 patients (37.1%). Age: male 64 years
old, female 65 years old. HbA1c: 8.0%, BW: 68.9 kg. Before
replacement or initiating dulaglutide, the 9 patients used
other GLP-1 receptor agonist, the 13 patients used insulin.
After 8 weeks, HbA1c in all the patients has decreased −0.45%
(p < 0.05, vs baseline). In only male after 4 weeks HbA1c
has decreased −0.31% (p < 0.05, vs baseline) After 8 weeks
patients who added dulaglutide on insulin significantly
improved HbA1c (−0.35% p < 0.05, vs baseline). BW signifi-
cantly decreased in all patients after 4 weeks treatments
(−0.52 kg p < 0.05, vs baseline) but not in 8 weeks. There were
no reports of any severe hypoglycemia attack during study
period. In the questionnaire in this study, 40% of the patients
felt that they had better glycemic control and 40% of them felt
they had lower frequency of hypoglycemia using dulaglutide
than their previous therapy. All patients prefer weekly GLP-1
receptor agonist to daily one.
Conclusion: In this study, dulaglutide improved glycemic
control in Japanese type 2 DM patients in clinical practice.
Furthermore, continuing to add the diabetes patients and
extend the period of observation we are going to report this
study.

PD-59
Inhibition of central GSK3 regulates body weight and glucose
metabolism
Rie TAKAHASHI1, Licht MIYAMOTO1*, Keisuke FUKUTA1,
Koichiro TSUCHIYA1. 1Dept. of Medical Pharmacology, Inst. of
Biomedical Sciences, Tokushima University, Japan

Overweight andobesity lead tometabolic disorders like insulin
resistance and hypertension, which related to development of
type 2 diabetes, coronary heart disease and cancer with the
increase of body mass index (BMI).
The WHO statistics in 2014 shows that more than 2 billion
people are overweight (BMI from 25 to 29.9), and more than

half a billion are obese (BMI 30 or greater). This survey indicates
that about one-third of the world’s population tends to be
obese.
GSK3 (glycogen synthase kinase 3) is a ubiquitous kinase
and a downstreammolecule of insulin signal pathway. Insulin
regulates glucose homeostasis with increasing glucose uptake
and storage. When it binds to the insulin receptor, glucose
uptake is accelerated to promote the glycogen synthesis in
the liver and skeletal muscle by GSK3 inactivation. In this
mechanism, GSK3 can be a target for the development of
treatment for type 2 diabetes, but its central action has not
been understood yet.
It has been demonstrated that central administration of insu-
lin causes anorexigenic effect and leads to reduction of body
weight. Therefore, we used GSK3 inhibitor to reveal signifi-
cance of central GSK3 onmetabolism and feeding behavior.
All experiments were performed using 8- to 10-week-old
male ddY mice. We administered vehicle (PBS) or a GSK3
inhibitor to the mice by ICV injection. The mice were housed
individually under 12-hour day and night cycle. In a single
dose, ICV administration was performed after 16 hours fast
and thenwemeasured the change in body weight, food intake
and water consumption. Otherwise, as another experiment,
repetitive administration was also performed for 10 days and
we conducted ipGTT after 7days treatment.
The single dose of GSK3 inhibitor led to reduction of body
weight, food intake and water consumption. The continual
administration of GSK3 inhibitor showed more striking
effects. An ipGTT revealed that glucose tolerance tended to
be improved in the mice administrated with GSK3 inhibitor in
comparison to the control mice. The maximum glucose
concentration in the GSK3 inhibited mice was lower than the
other group.
Recently, GSK3 inhibitors have been developed for medication
of Alzheimer’s disease. Our results suggested that central
GSK3 should be a new target to treat metabolic diseases, and
GSK3 inhibitors would be novel anti-obesity agents having
antidiabetic effect.

PD-60
Factors related to diabetes’ ABC control in a Taipei community
hospital – A prospective follow-up study
Tong-Yuan TAI1*, Yu-Kang CHANG2, Jiun-Yian LIN1,
Pi-Yuan WONG1, I-Chuan LIN1, I-Ju LIEN1,
Chung-Hsueh CHUNG1, Chih-Cheng HSU2. 1Taipei Jen-Chi
Hospital, Taipei 2Institute of Population Health Sciences, National
Health Research Institutes, Taiwan

Background: Themajority of diabetes patients in Taiwan have
been cared in either community clinics or local hospitals;
however, quality of diabetes control in community settings
remains unclear. This study aimed at demonstrating per-
formance of diabetes care and investigating factors that
influenced ABC (HbA1c, blood pressure, and low-density
lipoprotein cholesterol [LDL-C]) control in a community
hospital in Taipei.
Methods: We adopted the current status of ABC control in
National Diabetes Health Promotion Centers in Taiwan, which
have been regularly supervised and accredited by the Health
Promotion Administration, as the performance indicators to
evaluate quality of diabetes care in the investigated commu-
nity hospital. Logistic regressions were used to identify
significant factors related to diabetes’ ABC control.
Results: Since 2006, the investigated community hospital
has implemented a diabetes management program, strength-
ening dietetic consultation, health education, and case
management. The data surveillance center has currently
recorded 300 enrollees to this program. The percentage of
good ABC control, including HbA1c < 7%, blood pressure <130/
80 mmHg, and LDL-C < 100 mg/dL, one year after participating
in the program was 40.7%, 33.7%, and 32.8%, respectively.
Compared to the corresponding indicators in National
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Diabetes Health Promotion Centers, which was 32.5%, 30.6%,
and 35.3%, respectively, the blood sugar and blood pressure
control in the investigated community hospital were signifi-
cantly better. Those who had HbA1c < 7% or blood pressure
<130/80 mmHg at baseline were more likely to achieve all ABC
goals after participating in the program. The significant factors
related to ideal blood sugar control (HbA1c < 7%) included
male, diabetes duration <5 years, non-smoker, regular exer-
cise, and better glycemic control at baseline.
Conclusion: After implementing a diabetes management
program, more than one third of patients enrolled in the
program could reach the optimal standard set by the National
Diabetes Health promotion centers. Our results indicate more
effects needed to promote quality of diabetes care in Taiwan.
Our studyalso implieshealthy behaviors suchas non-smoking
and regular exercise are conducive to better glycemic control.
This is empirical evidence supporting health education in
diabetes care.

PD-61
Health economic impact of hypoglycemia among 7,289
insulin-treated patients with diabetes: Results from an
International survey in 9 countries
Su-Yen GOH1*, Salah ABUSNANA2, Rifat EMRAL3,
Roberto MIRASOL4, Angela MURPHY5, Faruque PATHAN6,
Achmad RUDIJANTO7, Vicky CHAN8, Anand JAIN8,
Carlos Augusto YEPES CORTES9. 1Singapore General Hospital,
Singapore; 2Rashid Centre for Diabetes and Research, United Arab
Emirates; 3Ankara University, Turkey; 4St. Luke’s Medical Center-
Quezon City, Philippines; 5Sunward Park Medical Centre, South
Africa; 6BIRDEM Hospital, Bangladesh; 7Brawijaya University,
Indonesia; 8Novo Nordisk, Switzerland; 9Hospital Universitario
Clínica San Rafael, Colombia

Background and aims:Hypoglycemia is a key consideration in
the individualization of treatment in patients with diabetes.
However, because observational studies are predominately
conducted inWestern countries and are limited in numberand
consistency of design, actual hypoglycemia rates in clinical
practice, and their socio-economic impact, remain unclear for
many countries.
Materials and methods: The International Operations (IO)
Hypoglycemia Assessment Tool (HAT) study is a non-inter-
ventional, real-world, observational study of self-reported
(using self-assessment questionnaires) hypoglycemic events
in Bangladesh, Colombia, Egypt, Indonesia, the Philippines,
Singapore, South Africa, Turkey and the UAE among 7,289
patients with insulin-treated type 1 (T1D) and type 2 diabetes
(T2D). This abstract reports the health economic (HE) implica-
tions, including direct and indirect costs, of hypoglycemic
episodes occurring in the 6-month retrospective and 4-week
prospective periods of the IO HAT study.
Results: Rates of any hypoglycemia (per patient, per month)
were 4.8 and 6.9 in patients with T1D and 1.6 and 2.4 in those
with T2D during the retro- and prospective periods, respect-
ively. For both patients with T1D or T2D, reporting of any and
severe hypoglycemic events were significantly higher (p <
0.001) in the prospective period, whereas that of nocturnal
hypoglycemic events was significantly higher (p < 0.001) in the
retrospective period. The most common direct impact of
hypoglycemia was increased blood glucose monitoring
which occurred in 43.8% (T1D) and 20.0% (T2D) of patients in
the 4-week prospective period. Other impacts included tele-
phone contacts with a health care teammember (6.4 and 5.9%,
respectively), additional clinic appointments (5.8 and 4.3%)
and post-hypoglycemic event hospital admissions (3.0 and
1.7%) in patients with T1D and T2D, respectively.
Indirect impacts of hypoglycemia included reduced work/
study punctuality (arriving late or leaving early) in patients
with T1D (11.5 and 9.4%) and T2D (3.5 and 3.7%). In addition,
some reported absence from their workplace or studies (T1D
6.3%; T2D 3.5%).

Conclusion: Hypoglycemia is a major concern in diabetes
treatment and is not just a barrier to reaching appropriate
glycemic targets, but also increasesHE costs. This studydetails
both direct and indirect HE impacts (to healthcare, employers
or patients) of hypoglycemic episodes in patients with T1D
or T2D across non-Western countries.

PD-62
Fibrinogen levelwas correlatedwith glycemic control, notwith
lipid profiles in type 2 DM patients
Hermina NOVIDA1,2*, Askandar TJOKROPRAWIRO1,2,
Ari SUTJAHJO1,2, Agung PRANOTO1,2, Sri MURTIWI1,2,
Soebagijo ADI1,2, Sony WIBISONO1,2. 1Faculty of Medicine
Universitas Airlangga, 2Surabaya Diabetes and Nutrition Center Dr.
Soetomo Hospital, Indonesia

Background: The worldwide prevalence of type 2 diabetes
mellitus (T2DM) has risen dramatically over the last two
decades and it indicated that the number of individuals with
diabeteswill continue to increase near future. Fibrinogen plays
a role as a risk factor increasing cardiovascular morbidity and
mortality in T2DM. Fibrinogen is determined by several
modifiable and non-modifiable factors like BMI, glycemic
control and lipid profiles.
Objective: The aim of this study is to analyze the correlation of
fibrinogen level, glycemic control and lipid profiles in T2DM
patients.
Material and methods: This cross sectional study was con-
ducted at diabetes outpatient clinic Dr. Soetomo teaching
hospital Surabaya Indonesia. Inclusion citerias were patiens
with T2DM aged over 45 years old and signed informed
consent. Patients with severe infection, renal and liver
dysfunction, pregnancy, fibrate treatment were excluded in
this study. We interviewed and measured body weight and
height, BMI, blood pressure and baPWV. Fasting plasma
glucose (FPG) and post prandial glucose (PPG), HbA1c, lipid
profiles and fibrinogen level were measured as well. Data was
statistically analyzed using Pearson correlation test.
Results: We analyzed 40 patients who have been diagnosed
with T2DM consisting of 17 males and 23 females. There were
16 T2DM patients with BMI < 25 kg/m2 (nob-obese) and 24
patients with BMI > 25 kg/m2 (obese). The overall mean HbA1c
was 8.01 ± 1.39%, total cholesterol was 203.57 ± 28.02 mg/dL,
LDL-cholesterol was 144.52 ± 36.57 mg/dL, HDL-cholesterol
was 47.15 ± 13.02 mg/dL, triglyceride was 179.31 ± 54.42 and
fibrinogen 456.75+142.60 mg/dL. One Sample Kolmogorov
Smirnov statistical test indicated that the data distribution
was normal. There was significant correlation between
fibrinogen level and HbA1c (r 0.313; p < 0.05). In other hand,
therewere no significant correlations between fibrinogen level
and total cholesterol (r 0.239; p 0.137), LDL cholesterol (r 0.027; p
0.137), HDL cholesterol (r 0.112; p 0.493) and triglyceride
(r 0.134; p 0.409). There was significant correlation between
fibrinogen level and HbA1c in non-obese patients (r 0.568;
p < 0.05), but there was not in obese patients (r 0.001; p 0.998).
Conclusion:Therewas significant correlation between fibrino-
gen level and glycemic control among T2DM patients, but
there was no significant correlation between fibrinogen level
and lipid profiles. There was also significant correlation
between fibrinogen and glycemic control in non-obese
patients, in contrast with the obese patients.

PD-63
Effect of astaxanthin and astaxanthin formula on thrombotic
risk factors in type 2 DM patients
Shih Chueh CHEN1*, Pei Chi CHEN2, Kung Chi CHAN2.
1Department of metabolism and endocrinology of Cheng Ching
Hospital, 2Department of Food and Nutrition, Providence University,
Taichung, Taiwan

Backgound: Macrovacular complications are the major causes
of death among diabetic patients, and hyperglycemia-induced
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oxidation with subsequent chronic inflammation play an
important role in diabetic macroangiopathy. Astaxanthin
(AX) is one of the carotenoids with excellent anti-inflamma-
tory and antioxidative capacity.
Purpose:Thepurpose of this studywas to investigate the effect
of astaxanthin and astaxanthin formula (AXF) on metabolic
and thrombogenic risks in type 2 diabetic patients.
Material and method: One hundred and three type 2 diabetic
patients were recruited from department of metabolism
and endocrinology of Cheng Ching Hospital in Taichung
city. After exclusion of unqualified patients, all subjects were
randomly assigned into three groups including placebo
group (P), AXF (AX 6 mg + vitamin E 150 mg + Tocotrienol
45 mg/day) group and AX (AX: 14 mg/day) group, respectively.
After two month’s supplementation, plasm concentration of
AX, fasting blood glucose (FBG), HbA1c, lipid profiles, markers
of hepatic and renal function, oxidative and inflammatory
markers, coagulation and anti-coagulation factors were
measured.
Results: The results showed the plasma levels of AX increased
by supplementation in a dose-dependent manner. Plasma
concentration of HbA1c, CRP and vWF was significantly
decreased in AXF group. Plasma concentration of HbA1c,
Triglyceride and Total Cholesterol, GPT, TNF-α, CRP and vWF
was significantly decreased in AX group. In addition, plasma
concentration of coagulation factor VII and PAI-1 was signifi-
cantly decreased, and AT-III level was significantly increased
in AX group.
Conclusion: In conclusion, AX supplementation for two
monthsmay have beneficial effects on type 2 diabetic patients
in ameliorating hyperglycemia and hyperlipidemia. AX sup-
plementation also decreases oxidative stress and restrains
chronic inflammations, therefore mends endothelial damage
and thrombogenic risk in type 2 diabetic patients.

PD-64
The usefulness of newly long acting insulin as Degludec
for 2 years in Japanese Type 1 Diabetes
Takaichi MIYAKAWA1*, Noriaki KAWAGOE1,
Yuko WATANABE1, Miyuki NOGAWA2, Hiroko YOSHIMURA2,
Makoto HASEGAWA1, Hitomi FUJII1. 1Tama-center Mirai Clinic,
2Kunitachi Mirai Clinic, Japan

Objective: We have used the newly long acting insulin as
Degludec for 69 Type 1 diabetes outpatients for 2 years. And 29
outpatients of themwe performed CGMS (Continuous Glucose
Monitering System; Medtronic iProTM2). To assess the useful-
ness of Degludec (1) for 2 years and (2) for daily profile used
CGMS.
Subjects and methods: To analyze (1) the time course of
HbA1c, body weight, insulin dose for 2 years in type 1
outpatients, who switch from insulin glargine (n = 36;
GroupA) or insulin detemir (n = 28;GroupB) to insulin degludec.
n = 69, 53.0 ± 16.8 y/o, BMI 21.6 ± 2.9. C-peptide 0.24 ± 0.41 ng/
dL, (2) the time course of blood glucose profilewho switch from
insulin glargine or insulin detemir to insulin degludec, by
CGMS) at the time of switching (n = 19) and 1–3 months after
switching (n = 10). We investigated indicators of the dawn
phenomenon (DP);⊿BG (pre-breakfast BGminusminimumBG
at 2–6 AM).
Results: (1) The mean HbA1c was significantly improved
from 7.94 ± 1.03 to 7.59 ± 1.03 (p < 0.0001). Body weight was
slightly increased from 56.1 to 57.0 kg (P < 0.01). 31 cases were
improved >0.5% of HbA1c level without severe hypoglycemia.
28 cases were not changed HbA1c level. Only 7 cases were
worsened >0.5%. 3 cases were dropout or changed insulin.
Group A; The mean HbA1c was improved slightly from 8.00 to
7.80 (p < 0.01). Body weight was slightly increased. Insulin
doses were not changed.

Group B: ThemeanHbA1cwas from 7.86 to 7.58 (p < 0.01). Body
weight was not changed. Insulin doses was decreased from
16.8 to 11.7
(2) Frequency of nocturnal hypoglycemia was decreased than
former insulins (P < 0.01). Nighttime and daytime hypogly-
cemia was correlated with ⊿BG (P < 0.01). ⊿BG and CPR were
correlated (P < 0.03).
Conclusion: (1) For 2 yearsDegludec is useful to improveHbA1c
level switching from Glargine and Detemir in Japanese Type1
diabetes patients.
(2) Frequency of nocturnal hypoglycemia was decreased
However, Dawn phenomenon during use is dependent on
residual intrinsic insulin secretions, and the patients with
more marked Dawn phenomenon tended to experience
hypoglycemia during the day or night. Careful titration of the
stable insulin degludec is required in response to fasting blood
glucose levels in type 1 diabetes.
(3) As a result 45% of patients have continued improvement
>0.5% of HbA1c level without severe hypoglycemia for 2 years.

PD-65
Evaluation of the CGMs in type-2 diabetic patients switched
from Liraglutide and Insulin Degludec to Liraglutide and
Insulin Degludec/Aspart
Yusuke KAKIZAKI1*, Tomoko FUJITA1, Tomono TAKAHASHI1,
Takashi MIWA1, Masato ODAWARA1. 1Division of Diabetes,
Endocrinology and Metabolism and Rheumatology, Tokyo medical
University, Japan

Background: The combination of Liraglutide (Lira) and Insulin
Degludec (IDeg) is often used. However, there are also some
cases therapeutic goals cannot be achieved. Insulin Degludec/
Aspart (IDeg/Asp)was newly released. Switching fromLira and
IDeg to Lira and IDeg/Aspmight possibly improve the glycemic
control, without changing the number of injections. However,
there are no reports on the effects of the therapy.
Aim:We switched Lira and IDeg to Lira and IDeg/Asp in type-2
diabetic patients, and evaluated CGMs.
Purpose: A patient with type-2 diabetes had been adminis-
tered Lira and IDeg before breakfast, and we switched the
medication to Lira and IDeg/Asp, with same amount of IDeg,
during hospitalization. We measured the CGMs over 72 hours,
and evaluated average blood glucose levels and the MAGE.
Results: Average blood glucose level for a day decreased from
195 ± 47 mg/dL before the switch to 177 ± 32 mg/dL after the
switch. The MAGE decreased from 66 before the switch to 41
after the switch. In the time period from before breakfast to
before lunch, the average blood glucose level decreased from
237 ± 49 mg/dL before the switch to 162 ± 22 mg/dL after the
switch, and the MAGE decreased from 58 before the switch to
28 after the switch. In the time period from before lunch to
before dinner, the average blood glucose level decreased from
230 ± 27 mg/dL before the switch to 180 ± 31 mg/dL after the
switch, and theMAGEwas 34 before the switch and 37 after the
switch. In the time period from before dinner to before sleep,
the average blood glucose level was 196 ± 12 mg/dL before the
switch and 196 ± 18 mg/dL after the switch, and the MAGE
increased from 17 before the switch to 43 after the switch. In
the time period from before sleep to before breakfast on the
following day, the average blood glucose level was 150 ± 17 mg/
dL before the switch and 153 ± 17 mg/dL after the switch, and
the MAGE was 26 before the switch and 30 after the switch.
Hypoglycemia was not observed during the observation
period.
Conclusion: It was shown switching IDeg to IDeg/Asp
might make it possible to improve glycemic control during
the time after breakfast and before dinner, without increasing
the number of injections and burden on the patient. We
will investigate more cases and report on them at the
conference.
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PD-66
Increased body mass index may attenuate the effect of
sitagliptin on glucose control
Junichiro ADACHI1*, Yuusuke INABA1, Chisato MAKI1,
Toshiyuki HORIUCHI2. 1Department of Endocrinology and
Metabolism, Ohkubo Hospital, 2Department of Internal Medicine,
Kyoujokai Clinic, Japan

Background: Few studies have been conducted on predictors
of a decrease in glycohemoglobin (HbA1c) level to <7% in
Japanese people with type 2 diabetes undergoing long-term
treatment with dipeptidyl peptidase-4 inhibitors.
Aim: This study aimed to determine predictors of improve-
ment in HbA1c level in Japanese people with type 2 diabetes
treated with sitagliptin.
Methods: We retrospectively evaluated 181 type 2 diabetic
patients (mean age: 65.2 years, male-to-female ratio, 125/56)
who had been taking sitagliptin 50 mg once daily for inad-
equate glycemic control for at least 24 weeks, with or without
other oral hypoglycemic agents. The outcomes assessed
were as follows: (1) changes in Hba1c level from baseline
to 8, 16, and 24 weeks of treatment; (2) proportion of
patients who achieved an HbA1c level <7% with sitagliptin
treatment; (3) differences in predictors (age, sex, body mass
index [BMI], diabetes duration, baseline HbA1c level, hyper-
tension, dyslipidemia, and other oral antidiabetic agents)
between patients with HbA1c levels <7% and those with
HbA1c levels >7%; and (4) independent predictors of achieving
HbA1c levels <7% with sitagliptin treatment on multiple
logistic regression analysis.
Results: HbA1c level significantly reduced from 7.9% at
baseline to 7.4% at 8 weeks, 7.1% at 16 weeks, and 7.1% at 24
weeks. An HbA1c level <7% was achieved in 51.7% of the
patients. The BMI and baseline HbA1c level were significantly
lower in patients with HbA1c level <7% than in those with
HbA1c level >7%. The independent predictors of achieving an
HbA1c level <7% were baseline HbA1c level (odds ratio, 1.96,
p≤ 0.001) and BMI (odds ratio, 1.11; p = 0.02).
Conclusion:Our findings showed that HbA1c levels at baseline
and BMI are associated with achieving an HbA1c level <7% in
patients taking sitagliptin.

PD-67
The efficacy of DPPIV-inhibitor therapy among adult Chinese
patients with diabetes mellitus in Singapore
Jia Xuan YEO1*, Julia ANDRES1, Chin Meng KHOO2–4. 1Yong Loo
Lin School of Medicine, National University of Singapore,
2Department of Medicine, Yong Loo Lin School of Medicine, National
University of Singapore, 3Division of Endocrinology, Department of
Medicine, National University Health System, 4Duke-NUS Graduate
Medical School, Singapore

Objective: To determine the patient and diabetes-specific
factors that may modify the efficacy of dipeptidyl peptidase-
4 (DPP-IV) inhibitor therapy amongst adult Chinese
Singaporeans with diabetes mellitus (DM).
Research design and methods: This is a retrospective study
from Jan 2014 to May 2015 of 196 Singaporean Chinese with
DM who were prescribed DPP-IV inhibitor as an add-on
therapy. We examined the changes in the glycemic control
(HbA1c) and body weight over a period of 12 months after
initiation of DPPIV-inhibitor using the linear mixed models.
HbA1c and bodyweight were included as dependent variables.
Patient factors (gender, age, baseline BMI) and diabetes-
specific factors (duration of diabetes, baseline HbA1c [baseline
HbA1c <8% vs 8–10% vs >10%], insulin therapy, presence of
CKD [defined as presence of kidney damage or eGFR < 60 mL/
min/1.73 m2 for at least 3 months]) were included as inde-
pendent variables. An interaction term “factor x follow-up
time” was introduced as independent variable to examine
whether these factors modify the efficacy of DPPIV-inhibitor
therapy.

Results: There were 111 (56.6%) males. Themean ± SD agewas
59.1 ± 14.7 years and the mean duration of diabetes was
14.0 ± 9.28 years. 83 (42.6%) patients were on insulin therapy.
The mean change for HbA1c over the 12 months period was
−0.37 ± 1.61% (p = 0.006) with the greatest decline seen in the
first 3months (ΔHbA1c =−0.61 ± 1.42%, p < 0.001). Therewasno
significant change in the body weight over 12 months (Δbody
weight =−0.82 ± 6.21 kg, p = 0.110). Using the linear mixed
model, the interaction term for “factor x follow-up time” was
significant for baseline HbA1c, basal-bolus insulin regimen,
and presence of CKD. Those with baseline HbA1c > 10% had a
more significant decrease in HbA1c levels as compared to
those with baseline HbA1c 8–10% and HbA1c < 8% (P inter-
action <0.001). Patients on basal-bolus insulin therapy had
significantly greater reduction in body weight (P interaction =
0.034) as compared to those who were either on other insulin
regimes or were not on insulin therapy. Patients without CKD
had a significantly greater reduction in body weight (P
interaction = 0.039) but similar reduction in HbA1c as com-
pared to those with CKD. Age, gender, baseline BMI and
duration of diabetes did not modify the efficacy of DPP-IV
inhibitors in this population.
Conclusions: As an add-on therapy, DPP-IV inhibitors are
effective in improving glycemia and body weight in the adult
Chinese population in Singapore, particularly in patients with
baseline HbA1c>10%, those who are on basal-bolus insulin
therapy and patients without CKD.

PD-68
Fenretinide decreases insulin resistance and blood pressure,
and inhibits macrophage inflammatory mediators via the
peroxisome proliferator activated receptor pathway
Yu-Pin HUANG1, Horng-Yih OU1*, Hung-Tsung WU2,3,
Ching-Han LIN1, Hao-Chang HUNG1, Chih-Jen CHANG3.
1Division of Endocrinology and Metabolism, Department of Internal
Medicine, National Cheng Kung University Hospital, 2Clinical
Medicine Research Center, National Cheng Kung University Hospital,
College of Medicine, National Cheng Kung University, 3Department of
Family Medicine, College of Medicine, National Cheng Kung
University, Taiwan

Fenretinide [N-(4-hydroxyphenyl) retinamide] is a synthetic
retinoid derivative that has been widely used as a chemopre-
ventive and chemotherapeutic agent in cancer treatment.
Recent research also demonstrated that fenretinide prevents
obesity and fatty liver in high fat diet-induced obese mice.
Furthermore, fenretinide ameliorates insulin resistance
through the reduction of retinol binding protein 4 (RBP4) in
spontaneously hypertensive rats.
Peroxisome proliferator-activated receptor γ (PPARγ) is a
ligand-activated transcription factor belonging to the nuclear
receptor superfamily that undergoing transactivation or
transrepression by distinct mechanisms, and thus leading to
induction or repression of target genes expression. PPARγplays
an important role in many physiological functions, especially
those involved in the regulation of vascular tone, inflamma-
tion, and energy homeostasis. Therefore, PPARγmay represent
an important target for treatment of hypertension, obesity,
obesity-induced inflammation, and metabolic syndrome.
PPARγ may influence the inflammatory response by direct
transcriptional downregulation of pro-inflammatory genes.
Although it is known that fenretinide is a ligand for PPARγ, the
role of PPARγ in fenretinide-induced anti-inflammatory activ-
ity remains unknown. Despite the role of fenretinide in the
improvement of insulin resistance has been known, however,
the effects of fenretinide on blood pressure are still obscure.
In this study, we show that treatment with lipopolysaccharide
(LPS) decreased the expression of PPARγ in raw264.7 macro-
phages, and pretreatment with fenretinide reversed the
effect of LPS on PPARγ expression. In addition, LPS-induced
proinflammatory cytokine productions, including tumor
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necrosis factor-α, interleukin-6, and monocyte chemoattract-
ant protein-1, were dose-dependently reversed by fenretinide,
and the effects of fenretinide on LPS-induced proinflam-
matory cytokine productions were blocked by the treatment
of PPARγ antagonist. Moreover, fenretinide decreased LPS-
induced expression of inducible nitric oxide synthase and
nitrogen oxide production. These effects were blocked by
the pretreatment of PPARγ antagonist in a dose-dependent
manner, indicating fenretinide activated PPARγ to exert an
anti-inflammation activity. Furthermore, in view of the role of
inflammation in hypertension, and the anti-inflammation
action of fenretinide, we found that administration of fenre-
tinide in spontaneously hypertensive rats significantly
decreased the blood pressure. Taken together, fenretinide
might be a potent anti-hypertensive agent that works by
suppressing inflammation via activating PPARγ.

PD-69
Self-reported hypoglycemic rates and insulin regimen among
7289 insulin-treated adult patients with diabetes: An
International survey in 9 countries
Ana GOMEZ MEDINA1*, Atef BASSYOUNI2, Yong BEE3,
SalemBESHYAH4, Ida KSHANTI5,MakOMAR6, Ramazan SARI7,
Vicky CHAN8, Anand JAIN8, Nazrul SIDDIQUI9. 1Javeriana
University, Bogotá, Colombia; 2National Institute of Diabetes
and Endocrinology, Cairo, Egypt; 3Singapore General Hospital,
Singapore; 4Sheikh Khalifa Medical City, Abu Dhabi, United
Arab Emirates; 5Fatmawati Hospital, Jakarta, Indonesia; 6University
of KwaZulu Natal, Durban, South Africa; 7Akdeniz University
Medical Faculty, Antalya, Turkey; 8Novo Nordisk, Zurich,
Switzerland; 9Mymensingh Medical College Hospital, Mymensingh,
Bangladesh

Background and aims: Real-world data on hypoglycemia rates
are sparse and comparisons among insulin regimens rely
heavily on data from randomized clinical trials, particularly in
non-Western countries. The aim of the non-interventional
International Operations Hypoglycemia Assessment Tool (IO
HAT) study conducted in Bangladesh, Colombia, Egypt,
Indonesia, the Philippines, Singapore, South Africa, Turkey
and the UAE was to assess the incidence of hypoglycemia
amongpatientswith insulin-treated (premix, short-acting and
long-acting) diabetes.
Materials and methods: Hypoglycemic events were recorded
via 2 self-assessment questionnaires and in patient diaries, in
7289 patients with insulin-treated diabetes.
Results: There were 1016 participants with type 1 (T1D) and
6273 with type 2 diabetes (T2D), with a higher percentage of
female than male participants (T1D, 57.0% female; T2D, 55.7%
female). The mean age (years [SD]) was higher among
participants with T2D than T1D (57.7 [10.9] vs. 35.0 [13.0])
while the duration of diabetes was higher among participants
with T1D (14.5 [9.8] vs. 13.2 [7.7]). “Any” and “nocturnal”
hypoglycemia rates, per patient, per month (PPPM), were
highest in patients with T1D on short-acting regimens
during retrospective and prospective periods (Any, 6.8 and
10.3; Nocturnal, 3.0 and 1.9 PPPM). Rates of any and nocturnal
hypoglycemiawere lowest in patients with T2D on long-acting
regimens (Any, 1.2 and 2.0; Nocturnal, 0.4 and 0.2 PPPM). In the
pooled population of patients with T1D and T2D, there was a
significantly lower (p < 0.001) rate ratio (RR, [95%CI]) for any
hypoglycemic event in patients using premix (RR 0.57
[0.50:0.64]), long-acting (RR 0.39 [0.34:0.45]) or short- and
long-acting insulin (RR 0.70 [0.62:0.79]) compared with those
using short-acting insulin.
Conclusion: Rates of hypoglycemia varied among treatment
regimens in both T1D and T2D; rates of any and nocturnal
hypoglycemiawere lowest in patients with T2D on long-acting
insulin regimens.

PD-71
Self-reported hypoglycemia in insulin-treated patients with
diabetes: Results from an international survey of 7289 patients
from 9 countries
Rifat EMRAL1*, Salah ABUSNANA2, Mohamed EL HEFNAWY3,
Su-Yen GOH4, Roberto MIRASOL5, Angela MURPHY6,
Faruque PATHAN7, Achmad RUDIJANTO8, Anand JAIN9,
Zhulin MA9, Carlos YEPES CORTÉS10. 1Ankara University,
Ankara, Turkey; 2Rashid Centre for Diabetes and Research, Al Jurf-
Ajman, United Arab Emirates; 3National Institute of Diabetes and
Endocrinology, Cairo, Egypt; 4Singapore General Hospital, Singapore;
5St. Luke’s Medical Center, Quezon City, Philippines; 6Sunward Park
Medical Centre, Boksburg, South Africa; 7BIRDEM Hospital, Dhaka,
Bangladesh; 8Brawijaya University, Malang, Indonesia; 9Novo
Nordisk, Zurich, Switzerland; 10Hospital Universitario Clínica San
Rafael, Bogotá, Colombia

Background and aims: The non-interventional International
Operations Hypoglycemia Assessment Tool (IO HAT) study
assessed the incidence of hypoglycemia in patients with
insulin-treated diabetes in Bangladesh, Colombia, Egypt,
Indonesia, the Philippines, Singapore, South Africa, Turkey
and the UAE.
Materials and methods: The incidence of hypoglycemia was
reported in self-assessment questionnaires completed at
baseline and after the 28-day prospective period, and in
patient diaries.
Results:Of 7289 patients (type 1 diabetes [T1D], n = 1016; type 2
diabetes [T2D], n = 6273), approximately 90% completed their
diaries in the prospective period (28 days from baseline).
At least 1 case of confirmed hypoglycemia (capillary glucose
<56 mg/dL) was recorded in patient diaries by 48.0% of patients
with T1D and 12.6% of thosewith T2D. Based on patient recall,
“severe” hypoglycemia was reported for the prior 6 months,
and “any” hypoglycemia the 4 weeks before baseline. “Any”
hypoglycemia was retrospectively reported by patients (TID,
72.7%; T2D, 48.1%). Nearly all patients reported events during
the prospective period (T1D, 97.4%; T2D, 95.3%). Rates of “any”
and “severe” hypoglycemia were higher in the prospective
period (p < 0.001) compared with those in the retrospective
period for T1D (“any” 82.3 vs. 57.7 events per patient year (PPY);
“severe” 14.5 vs. 7.0 events PPY) and T2D (“any” 28.5 vs. 19.1
events PPY; “severe” 11.1 vs. 3.0 PPY). In contrast, lower rates of
nocturnal hypoglycemia were reported prospectively vs.
retrospectively (T1D, 14.4 vs. 22.0 events PPY; T2D, 3.4 vs. 5.5
events PPY; p < 0.001).
Conclusion: These results are the first patient-reported
dataset on hypoglycemia in the participating countries and
indicate that hypoglycemia is under-reported and thus
underestimated.

PD-72
The effects of lobeglitazone, a novel thiazolidinedione (TZD),
on bone mineral density in mice
Seoyeon LEE1, Kyoung Min KIM1, Soo LIM1*, Ghayoung LEE1,
Tae Jung OH1, Sung Hee CHOI1, Hak Chul JANG1. 1Seoul
University Bundang Hospital and Seoul University College of
Medicine, Korea

Thiazolidinediones (TZDs), a class of anti-diabetic agents,
promote insulin sensitivity through the activation of the
peroxisome proliferator activated receptor gamma (PPAR- γ).
However, it has been hypothesized that activation of PPARγ
by thiazolidinedione drugs can increase adipogenesis at the
expense of osteogenesis, leading to bone loss. The aim of this
studywas to examine the effects of lobeglitazone, a novel TZD,
on bone mineral density (BMD) in mice compared to other
TZDs.Non-diabeticmale C57BL/6micewere usedand themice
were randomized into 4 groups with 6 per group: placebo
group, pioglitazone (19 ug/g), rosiglitazone group (5 ug/kg),
lobeglitazone group (0.6 ug/g) and high dose lobeglitazone
groups (1.2 ug/g). Themicewere treated each dosing drug daily
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by gavage for 12 weeks. BMD was determined using the
Piximus instrument and software version 1.46 (GE Lunar,
Madison,WI).Micewere anesthetized and scannedprior to the
onset of treatment and at sarcrifice. Total body BMD (g/cm2)
excluding the head region and femur BMD was obtained from
each scan, and the percent change in BMD was calculated.
Rosiglitazone-treated group showed significant greater BMD
decrease compared to control group at the end of study at both
total body and femur BMD (−4.2% ± 2.75 in Rosiglitazone group
vs. −1.9% ± 2.7 in Placebo group in total body BMD, −7.7% ± 3.5
in Rosiglitazone group vs.−1.6% ± 2.1 in Placebo group in femur
BMD, p < 0.05, respectively). However, pioglitazone- and lobe-
glitazone-treated groups showed similar decrease in both total
body and femur BMD at the end of study compared to the
control group. In conclusion, lobeglitzaone, a new PPARγ
agonist, exerts neutral effects on bone in mice compared to
the effects from rosiglitazone.

PD-73
Risk stratification of diabetic foot disease among new patients
in a community based Haemodialysis Programme
Hua YAN1*, Kim Hwa CHUA1, Li Zhi WONG1, Jon Choon LEE1.
1Clinical Services Division, National Kidney Foundation, Singapore

Introduction: Diabetic foot complications are common in
diabetic patients undergoing chronic dialysis. Among patients
newly admitted In National Kidney Foundation (NKF)
Haemodialysis (HD) Programme annually, more than 70%
were diabetic (DM). Early identification of risk of developing
foot problemsmay be useful in preventing such complications
from arising and/or deteriorating. We therefore explored the
risk stratification for foot problems of DM patients upon
admission to the NKF HD programme.

Patients and methods:

• All newpatients starting on chronicHD inNKFHDprogram
from1 Jan 2012 to 31 Dec 2013 and who were diabetic were
included in the study.

• Patients’ data captured included demographics (age,
gender, ethnicity and marital status), admission date to
NKF, and risk category for DM foot disease.

• A total of 366 patients were included in the study
• Patient characteristicswere as follows:Median age 58 years

(range 24–91), 4.6% was aged 20–40 years, 14.2% was aged
41–50 years, 40.2% aged 51–60 years, 29.5% was aged 61–70
years: and 11.5% aged above 70 years. 58.7% were males
and 41.3% were female. 67.5% were married, 11.8% were
single, 10.9%were divorced and 9.8%werewidowed. Ethnic
distribution showed 55.2% Chinese, 36.9% Malay, 7.7%
Indian, and 0.3% Others.

• A risk assessment for diabetic foot disease was carried out
upon entry to the program. Information was then entered
into a structured checklist form. These were collated,
transcribed and retrospectively analysed at the end of the
study period.

• The risk assessment for diabetic foot problemswas carried
out using a DM foot screen tool adopted from NICE
guideline (NICE, 2004) with exclusion of renal replacement
therapy as a risk factor.

• Correlations between the risk assessment anddemograph-
ics factors were carried out using Χ² analysis

Results: Among the 366 newly joined DM patients, 59.8% were
classified as having low risk for DM foot problems, 14.5% had
moderate risk, 22.4% had high risk and 3.3% had active foot
ulcers. There was no significant relationship between demo-
graphic factors and the risk category for DM foot disease.
Conclusions: Over 40% of DM patients starting HD have a
significant risk (moderate risk and above) of developing
significant diabetic foot disease. 3.3% already have active
ulcers. Knowing the risk category may enable a more focused
approach for foot care in DM patients.

PD-74
The effect of risk stratification on 1st year lower limb
amputation in diabetic patient starting haemodialysis in
community setting
Hua YAN1*, Kim Hwa CHUA1, Li Zhi WONG1, Jon Choon LEE1.
1Clinical Services Division, National Kidney Foundation, Singapore

Introduction: Diabetic (DM) foot complications are common in
diabetic patients undergoing chronic dialysis. The rate of lower
limb amputation among DM patients with ESRD was10 times
as great as among the diabetic population at large (PAUL
W. Eggers, et al 1999).
In National Kidney Foundation (NKF) Singapore, more than
70% of newly admitted ESRD patients were diabetic. We
therefore explored the first year risk of lower limb amputation
among NKF diabetic patients based on their risk stratification
for foot problem. It aimed to strengthen clinical pathway on
DM foot care to achieve reduction in lower limb amputation
rate among NKF DM patients.

Patients and Methods:

• All newpatients starting on chronicHD inNKFHDprogram
from1 Jan 2012 to 31 Dec 2013 and who were diabetic were
included in the study.

• Patients’ data captured included demographics (age,
gender, ethnicity and marital status), admission date to
NKF, and initial risk category for DM foot disease,
subsequent follow up for amputation event until 31 Dec
2014. The amputation rate was calculated for the first year
after assessment.

• A total of 366 patients were included in the study.
• Patient characteristicswere as follows:Median age 58 years

(range 24–91), majority were in the 50th-70th. 58.7% were
males and 41.3% were female. 55.2% were Chinese and
44.8% were Malay and other races.

• Initial risk assessment for diabetic foot disease was
carried out upon entry to the program. Information was
then entered into a structured checklist form. These were
collated, transcribed and retrospectively analysed at the
end of the study period.

• The risk assessment for diabetic foot problemswas carried
out using a DM foot screen tool adopted from NICE
guideline (NICE, 2004) with exclusion of renal replacement
therapy as a risk factor.

Results: Among the 366 newly joined DM patients, first
year lower limb amputation rate was strongly correlated
with initial foot disease risk (p < 0.05). The rates were 1.4%
(Low risk), 7.6% (Moderate), 9.8% (High) and 33.4% (Active foot
ulcer).
Conclusions: Results of this study suggest that active foot
ulcers are significantly associated with first year lower limb
amputation. Prompt foot screen and intervention to prevent
ulcer formation is paramount. Adopting a multidisciplinary
approach in the management of DM foot starts from patient
admission would largely improve patient outcome on
amputation.

PD-75
Comparison of glycemic control in Asian and non-Asian T2D
patients initiating insulin glargine 100 U/mL as add-on
therapy to OADs
Shih-Tzer TSAI1*, Juliana CHAN2, Pongamorn BUNNAG3,
Siew Pheng CHAN4, Iris Thiele Isip TAN5, Ling GAO6,
Wolfgang LANDGRAF7. 1Taipei Veterans General Hospital, Taipei,
Taiwan; 2The Chinese University of Hong Kong, Hong Kong;
3Ramathibodi Hospital, Mahidol University, Bangkok, Thailand;
4University of Malaya Medical Centre, Kuala Lumpur, Malaysia;
5University of the Philippines, Manila, Philippines; 6Analysta Inc.,
Somerset, New Jersey, United States of America; 7Sanofi,
Frankfurt, Germany
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T2D is an epidemic disease in Asia, with younger age and
lower BMI at diagnosis in Asian vs non-Asian patients. This
subject-level analysis compared clinical outcomes in Asian
and non-Asian patients with T2D from 16 RCTs (target FPG
≤100 mg/dL,≥24-weekduration) adding insulin glargine 100 U/
mL (Gla-100) to OADs. Data were compared overall and by
concomitant OAD therapy at baseline and Week 24. Of 3,586
participants, 235 were Asian. Patients received either metfor-
min (MET) (n = 76), MET plus sulfonylurea (SU) (n = 111), SU
(n = 16) or other OADs (n = 32).
At baseline, compared with non-Asian patients, Asians were
younger (53.7 vs 57.9 years; P < 0.001), had lower BMI (27.1 vs
30.8 kg/m2; P < 0.001) and FPG (169 vs 194 mg/dL; P < 0.001), but
had similar diabetes duration (8.9 years) and HbA1c (8.6% vs
8.7%; P = 0.08). Mean baseline fasting C-peptide was available
for 104 (44%) Asian and 2,082 (62%) non-Asian patients and
was lower for Asian patients (0.95 vs 1.18 nmol/L; P < 0.001).
Pearson correlation indicated a clear association of low C-
peptide level with low BMI in both Asian and Non-Asian
patients (both P < 0.001); this was most prominent in Asian
patients.
After 24 weeks of treatment, Asian patients had a smaller
HbA1c reduction (−1.30% vs −1.55%; P < 0.001), a higher overall
endpoint HbA1c (7.42% vs 7.16%; P < 0.001), and a lower
proportion of Asian patients achieved HbA1c ≤7.0% (40% vs
47%; P = 0.002). FPG reductions were similar in Asian and non-
Asian patients (−78 vs −75 mg/dL; P = 0.27) with numerically
more Asian patients reaching FPG≤ 100 mg/dL (48% vs 34%;
P = 0.21). Final daily insulin dose (0.47 vs 0.45 U/kg; P = 0.16) and
hypoglycemia incidences (45% vs 47%) and event rates (5.3 vs
5.7 episodes/patient-year, PG < 70 mg/dL) were comparable
in Asian and non-Asian patients. Asian patients had less
weight gain (1.3 vs 1.9 kg; P = 0.01). Parameters of glycemic
control andweight changewere consistentlymore favorable in
the Gla-100 +MET vs Gla-100 +MET + SU treated group, with
similar estimated treatment differences between Asian vs
non-Asian patients, as observed in the overall treatment
groups. However, final insulin doses were higher in the Gla-
100 +MET group for Asians (0.57 U/kg) and non-Asians (0.50 U/
kg; P = 0.040 between groups) compared with corresponding
MET + SU subgroups (Asian: 0.36 U/kg vs non-Asian: 0.41 U/kg;
P = 0.045).
At similar Gla-100 doses and hypoglycemia risk, overall
glycemic control was worse in Asian than in non-Asian
patients, suggesting higher daily insulin doses or additional
antidiabetes drugs are needed for adequate glycemic control.

PD-76
A reduced risk of hypoglycaemia with insulin degludec vs.
insulin glargineU100 inAsian insulin-naïve patientswithT2D
Wenying YANG1, Qiang LI2, Zhengfang LI3, Jin-Kui YANG4,
Shandong YE5*, Charlotte HANSEN6, Hongfei XU7,
Changyu PAN8. 1China-Japan Friendship Hospital, Beijing, 2The
SecondAffiliated Hospital of HarbinMedical University, Harbin, 3The
Second Affiliated Hospital of Kunming Medical University, Kunming,
4Beijing Tongren Hospital, Capital Medical University, Beijing,
5Anhui Provincial Hospital, Anhui, China; 6Novo Nordisk A/S,
Søborg, Denmark; 7Novo Nordisk Pharmaceuticals, 8Chinese PLA
General Hospital, Beijing, China

Backgroundandaims: Insulin degludec (IDeg) is a basal insulin
with a long and stable glucose-lowering effectwith lowwithin-
patient variability. A previous, global, pre-planned patient-
level meta-analysis of phase 3a trials showed IDeg was
associated with significantly lower rates of overall confirmed,
nocturnal confirmed, and severe hypoglycaemia vs. insulin
glargine U100 (IGlar U100) in insulin-naïve patients with type 2
diabetes (T2D). This pan-Asian post-hoc meta-analysis com-
pared the rates of hypoglycaemia with IDeg and IGlar U100 in
Asian insulin-naïve patients with T2D.

Methods: This Asian patient-level meta-analysis included two
26-week open-label, phase 3a, randomised, treat-to-target
trials; BEGIN ONCE ASIA, and the China cohort of BEGIN
ONCE representing all insulin-naïve Asian participants of
the IDeg phase 3a clinical trial programmewithT2D (excluding
the BEGIN Flex trials). Both compared once-daily (OD)
IDeg (n = 662 [BEGIN ONCE ASIA, n = 289; BEGIN ONCE-China
cohort, n = 373]) and OD IGlar U100 (n = 333 [BEGIN ONCE
ASIA, n = 146; BEGIN ONCE-China cohort, n = 187]). Trial
maintenance period was defined as after 16 weeks of
treatment. Confirmed hypoglycaemia was defined as severe
episodes (requiring assistance), or plasma glucose confirmed
<3.1 mmol/L. Nocturnal confirmed hypoglycaemia included
confirmed episodes with onset between 00.01 and 05.59, both
inclusive.
Results: Similar glycaemic control was achieved at end-of-
trial; IDeg was non-inferior to IGlar in terms of HbA1c
reduction in the individual trial populations, with end-of-
trial means of 7.2% and 7.1% respectively (BEGIN ONCE ASIA)
and 6.9% and 7.0% respectively (BEGIN ONCE-China cohort).
Compared with IGlar U100, treatment with IDeg resulted in
a significant 24% lower rate of confirmed hypoglycaemic
episodes during the total trial period (rate ratio (RR) 0.76
[0.59; 0.97]95% CI), increasing to a 30% lower rate during the
maintenance period (RR 0.70 [0.50; 0.99] 95% CI). Furthermore,
there was a significant 43% lower rate of nocturnal confir-
med hypoglycaemic episodes with IDeg during the total trial
period (RR 0.57 [0.37; 0.87] 95% CI) and a numerically 41%
lower rate during the maintenance period (RR 0.59 [0.32; 1.08]
95% CI) compared with IGlar. Only two episodes of severe
hypoglycaemia occurred (both with IGlar U100), hence no
statistical analysis was performed.
Conclusion: In Asian insulin-naïve patients with T2D, IDeg OD
had significant hypoglycaemia benefits compared with IGlar
U100, consistent with the findings of the global pre-planned
meta-analysis. Clinically relevant reductions in both overall
confirmed andnocturnal confirmedhypoglycaemiacould lead
to further improvement in the treatment of T2D.

PD-77
Sequential changes in clinical findings of diabetic patients by
replacing insulin glargine with degludec
Yoshiro KATO1*, Hideki KAMIYA1, Shin TSUNEKAWA1,
Masaki KONDO1, Tatsuhito HIMENO1, Yuichiro YAMADA1,
Toshihito ANDO1, Saeko ASANO1, Hiromi SHIMODA1,
Koichi KATO2, Jiro NAKAMURA1. 1Division of Diabetes,
Department of Internal Medicine, Aichi Medical University School of
Medicine, 2Laboratory of Medicine, Aichi Gakuin University School of
Pharmacy, Japan

Background: Insulin degludec (Deg) has the different
characteristics from those of insulin glargine (Gla). However,
the changes in clinical findings of patients by replacing Gla
with Deg has been rarely investigated by using continuous
glucose monitoring (CGM).
Purpose: This study was aimed at investigating how the
replacement of Gla with Deg affects the clinical findings of
diabetic patients by CGM.
Methods: A total of 26 diabetic outpatients enrolled in this
study comprised 17 type 1 diabetic patients (male/female: 4/13,
age: 53.9 ± 14.2 years, HbA1c: 7.7 ± 0.9%) and 9 type 2 diabetic
patients (male/female: 6/3, age: 64.9 ± 7.4 years, HbA1c:
7.3 ± 0.6%). In 17 type 1 diabetic patients, Gla was given twice
a day in 14 patients and once a day in 3 patients. In 9 type 2
diabetic patients, 7 received intensive insulin therapy and 2
were given basal insulin therapy. After replacing Gla with Deg
administered once a day, the mean and standard deviation
(SD) of blood glucose levels (BG), frequency of hypoglycemia
(<70 mg/dL) for a day and at night (0–6 a.m.) were sequentially
measured by CGM.
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Results: In type 1 diabetic patients, the mean values of BG
before and 1–6 days after replacing Gla with Deg were 151.2 ±
29.1, 162.5 ± 51.5, 182.4 ± 53.3, 166.2 ± 39.5, 173.3 ± 55.9, 157.4 ±
45.1, and 156.2 ± 44.3 mg/dl, respectively; and those of BG at
night were 132.0 ± 44.4, 147.2 ± 63.2, 180.0 ± 81.7, 166.8 ± 83.1,
167.4 ± 76.7, 162.2 ± 58.6, and 152.4 ± 89.0 mg/dL, respectively.
Thus, the mean values of BG both for a day and at night were
temporarily elevated significantly 2 days after the drug
replacement but thereafter improved. The SD values and
frequencies of hypoglycemia both for a dayandat night did not
significantly change by the drug replacement. In addition,
therewas no significant difference in the insulin dose between
before and after the drug replacement.
In type 2 diabetic patients, the mean and SD values of BG, and
frequencies of hyperglycemic both for a day and at night did
not significantly change by the drug replacement. There was
no significant difference in the insulin dose between before
and after the drug replacement.
Conclusion: In both type 1 and type 2 diabetic patients,
replacement of Gla with Deg could be accomplished by using
nearly the same units of the drugs. Sequential changes in BG
by the drug replacement both for a day and at night in type1
and type 2 diabetic patients differed from each other.

PD-78
Efficacy and safety ofmitiglinide versus acarbose for treatment
of Chinese patients with type 2 diabetes: Open, multi-center,
randomized study
Zilin SUN1*, Yang YUAN1, Yanmei LIU2, Chenguang WU3,
Jun LIANG4, Shaogang MA5, Fei HUA6. 1Department of
Endocrinology, Zhongda Hospital, Southeast University, Nanjing,
2Department of Endocrinology, The First People’s Hospital of
Yancheng, Yancheng, 3Department of Endocrinology, The First
People’s Hospital of Zhenjiang, Zhenjiang, 4Department of
Endocrinology, The Central Hospital of Xuzhou, Xuzhou,
5Department of Endocrinology, The Second People’s Hospital of
Huaian, Huaian, 6Department of Endocrinology, The First People’s
Hospital of Changzhou, Changzhou, Jiangsu, China

Background:Acarbosewas a kind of commonly used oral anti-
diabetic drug special for post-prandial blood glucose and had
been widely used in China, but its common gastrointestinal
adverse reactions could not be tolerated in some patients.
Mitiglinide was a rapid- and short-acting insulinotropic
sulfonylurea receptor ligand that was known to improve
postprandial hyperglycemia in patients with type 2 diabetes
mellitus. The aimof this studywas to evaluate the efficacy and
safety of mitiglinide versus acarbose in patients with type 2
diabetes mellitus.
Methods: In this open, multi-center, randomized controlled
trial, patientswith type 2 diabetesmellituswithin 5 yearswere
divided randomly into mitiglinide or acarbose treatment
group, treated with mitiglinide 10 mg or acarbose 50 mg
three times a day for 12 weeks, respectively. The primary
outcome measure was change from baseline in glycosylated
hemoglobin (HbA1c) at 12 week, secondary outcome measure
included change from baseline to the end of treatment in
fasting blood glucose (FBG), postprandial blood glucose(PBG)
and safety. This study was registered with Clinical Trial.gov,
Clinical Trials.gov Identifier was NCT02143765.
Results: A total of 248 patients were enrolled and 237 patients
could be incorporate to the evaluation analysis (118 in the
mitiglinide group and 119 in the acarbose group). After
treatment, HbA1c, FBG, PBG were all decreased significantly
in the two groups (all, P < 0.0001). HbA1c reduction at week 12
was – (0.95 ± 1.11) % in themitiglinide group and –(0.80 ± 1.27)%
in the acarbose group with difference (0.15 ± 1.19) %, but there
was no significant difference between two groups (P > 0.05). At
week 8, the FBG reduction was –(1.31 ± 1.29) mmol/L (mitigli-
nide) and –(0.86 ± 1.68) mmol/L (acarbose) with difference
(0.45 ± 1.51) mmol/L, there was significant difference between

two groups (P < 0.05). At week 12, the differences in reduction
of FBG and PBG from baseline between the two groups were no
statistic significance (P > 0.05). The incidence of adverse event
was14.66% in the mitiglinide group and 6.54% in the acarbose
group (P = 0.0508). The incidence of abdominal distension in
acarbose group was significantly higher than in mitiglinide
group (P = 0.0055).
Conclusion: HbA1c, FBG and PBG could all be decreased
significantly by either mitiglinide or acarbose, and both
groups showed similar efficacy. Mitiglinide group had fewer
gastrointestinal reaction and better safety

PD-79
Mechanisms of postprandial suppression of hepatic AMPK
activity through insulin-PI 3-kinase pathway
Kana UMEMOTO1*, Licht MIYAMOTO1, Sayaka UESHIMA1,
Mayu HOSOI1, Gouki TOMOKAWA1, Koichiro TSUCHIYA1.
1Dept. of Medical Pharmacology, Inst. of Biomedical Sciences,
Tokushima University Graduate School, Japan

The number of diabetic and prediabetic patients has been
increasing all over the world. Diabetes increases the risk of
cardiovascular diseases such as arteriosclerosis, myocardial
infarction and stroke, which gives ill effects on the quality of
life by concurrent complications like retinopathy, nephropa-
thy and neuropathy.
AMPK is known as a serine/threonine kinase protein complex
with three subunits. The subunit has a catalytic functionwhile
and subunit have a modulating effect. AMPK is considered to
be one of the desirable therapeutic targets in the treatment of
obesity and diabetes, because activated AMPK inhibits anab-
olism whereas promotes catabolism.
We have recently revealed that leptin activates hepatic AMPK
predominantly through central action via hypothalamus
although direct action suppresses the activity, meanwhile,
both direct and indirect action of leptin can increase AMPK
activity in skeletalmuscles. However, the detailedmechanism
has not been clarified. Therefore, we searched for another
post-translational modulation of AMPK to further reveal
the mechanism regulating hepatic AMPK activity in vitro and
in vivo.
When mice (ddY, 7 wks, male) were divided into control and
12 h fasted groups,we foundameal-sensitive phosphorylation
site of liver AMPK, and the phosphorylationwas reduced in the
fasting group. Furthermore, insulin injection increased the
liver AMPK phosphorylation and lowered the activity of it.
Because insulin varies its concentration with meal, this had
led us to hypothesize that AMPK phosphorylation is controlled
by insulin.
Thus we further studied the possible mechanisms of insulin
for AMPK phosphorylation using cultured hepatic cells (FaO).
Insulin stimulation increased the phosphorylation of AMPK,
and it was unaffected by pretreatment with rapamycin,
whereas wortmannin, a PI 3-kinase inhibitor, reduced the
phosphorylation by insulin.
In conclusion, our findings may suggest that food intake
controls AMPK activity through insulin-PI3K pathway, which
enhance development of insulin resistance. Because impaired
glucose tolerancewill develop diabetes with insulin resistance
at a high frequency, this mechanism might be a novel
therapeutic target for metabolic diseases including diabetes.

PD-80
The effect of vitamin D-rich diet on advanced glycation end
products in overweight and obese women: VINTAGE trial
Shin SUKINO1*, Kazuhiko KOTANI1,2, Shinsuke NIRENGI1,
Kokoro TSUZAKI1, Yaeko KAWAGUCHI1, Fumi YOSHIOKA1,
Hiroshi OKADA1, Akiko SUGANUMA1, Kaoru TAKAHASHI3,
Naoki SAKANE1. 1Division of Preventive Medicine, National
Hospital Organization KyotoMedical Center, 2Division of Community
and Family Medicine, Jichi Medical University 3Hyogo Health Service
Association, Japan
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Background: High advanced glycation end products (AGEs)
diets promote inflammation and oxidative stress and insulin
resistance; AGEs levels increase during cooking because of the
processing or heat treatment used.
In our previous study reported that the changes in vitamin D
were negatively correlated with those of blood AGEs, inde-
pendent of the changes of weight loss, during a weight loss
period among obese women. However, the effect of a vitamin
D-rich diet on AGEs is still unclear.
Objective: The primary objective is to determine whether
intake of a vitamin D-rich diet on AGEs diet can lower blood
AGEs levels of overweight adult women. The secondary
objective is to compare changes in inflammation and oxidative
stress markers with vitamin D concentration and other health
indicators.
Vitamin D-rich diet on Advanced Glycation End products trial
(VINTAGE trial).
Methods: Overweight non-diabetic Japanese women (n = 20)
will be included. A randomized crossover intervention design
alternating normal and Vitamin D-rich diet (4-week duration)
with a 4-week washout period will be used. The inclusion
criteria will be as follows: female; age, 20–50 years; overweight
and obese. The exclusion criteria will include the following:
smoking; high alcohol consumption; known allergies; medi-
cation use; diseases/disorders (cancer; cardiovascular, hema-
tological, respiratory, gastrointestinal, endocrine, central
nervous system, or psychiatric disorders); menopause or
pregnancy and/or lactation; judged unsuitable for the study
by the medical doctor.
Wewill measure the following parameters at baseline, after 4-
week intervention (first intervention period), and before and
after the second intervention period: Height, body weight,
body fat content, circumference, and blood pressure will be
measured, and urine analysis will be conducted. Skin AGEs
will be evaluated by skin autofluorescence. SerumAGEs levels,
vitamin levels, and chronic disease risk markers will be
evaluated using blood samples. Participants will complete
the International Physical Activity Questionnaire for assess-
ment of habitual physical activity. Dietary habits will be
evaluated by food recording for 1 week. After baseline mea-
surements, subjects will be divided into two groups based on
AGE and diet habit data. During the intervention period,
participants will record self-checked data (body weight, blood
pressure, and number of steps) and will receive a weekly
telephone phone call to ensuring compliance of dietary intake.
Result: The study will be completed in early 2017.

PD-81
Effects of resistance exercise training in type 2 diabetes
Hui Min HSIEH1, Chiu Mi CHANG1, Yu Lien LIU1, Yu Jen LAI1,
Cheng Hsiu LIN1, YU Ling LIN1*. 1Ministry of Health and Welfare
Feng Yuan Hospital, Taiwan

Objective: According to the Standards of Medical Care in
Diabetes 2016, adults with diabetes should be advised to
perform aerobic physical activity and resistance training.
Compare to aerobic exercise, the benefit of resistance training
is less emphasized. According to the results of our question-
naires in T2DM patients, the top two problems about
resistance training are 1. Have no equipments (44%) 2. Don’t
know how to do the exercise (12%). Clinical Trials has shown
the benefit of resistance training including improve blood
glucose control, reduce cardiovascular risk factors and reduce
insulin resistance. To promote the clinical use of resistance
training, we start the program.
Methods: This program was executed between Jan. 2015 and
Dec. 2015 at Fengyuan Hospital. We use the Balanced Score
Card concept. The three major strategic perspectives include
(1) customer, (2) internal process, (3) learning & innovation. In
the aspect of learning &Innovation: Lectures to the diabetes
association and community to educate the benefit of

resistance training in diabetes. We also trained our case
manager and volunteer to promote the program. In the
aspect of internal processes: the Endocrinology and
Metabolism department cooperate with the Rehabilitation
department to design the teaching video for resistance bands.
Application of the exercise plans to the diabetes association,
out-patient department, Ward, and community. We also put
the video on the famous online broadcasting platform-
YouTube for sharing and hope to facilitate the use of the
video. We incorporate the program to the self-management
education in the Diabetes Shared Care Network in Taiwan. In
the aspect of Customer: we use the colorful rubber bands-
rainbow loom, for hand-made resistance bands-cost about 0.3
dollars. It made the resistance training became easy, interest-
ing and cheap.
Results: After the resistance training program, 89% patients in
our diabetes association could perform resistance training
constantly and incorporate the program into their regular
exercise plan. 34% patients achieved the recommended target
of ADA: perform resistance training at least twice per week.
The number of patients involved in the training program over
200 persons till the end of 2015.
Conclusion: Resistance training as an adjunct to standard of
diabetes care is simple and effective in improving glycemic
control. Through interdisciplinary team works and the
Diabetes Shared Care Network in Taiwan, resistance band
training is potentially less expensive and more accessible.

PD-82
Real-World (RW) treatment patterns in patients with T2DM
newly initiated with antihyperglycemic (AHA) medications in
the US
Jennifer CAI1, Chakkarin BURUDPAKDEE2, Victoria DIVINO2,
Mayuresh FEGADE3*. 1Janssen, 2IMS Health, United States of
America; 3Janssen Medical Affairs, India

Objectives: Randomized controlled trials have established
the efficacy of canagliflozin (CANA) in T2DM; whereas RW
studiesmeasuring effectiveness are limited. This retrospective
study evaluated treatment patterns with CANA, dapagliflozin
(DAPA), GLP-1 agonists (GLP-1s) and DPP-4 inhibitors (DPP-4s)
among patients with T2DM over a 12-month follow up from a
US managed care perspective.
Methods: Patients newly initiating CANA, DAPA, GLP-1s, or
DPP-4s from 2/1/2014–6/30/2014 were identified from the IMS
PharMetrics Plus Database (empagliflozin, approved in 8/2014,
was excluded). The first fill defined the index date/drug.
Patients were required to have a T2DM diagnosis (ICD-9-CM
250.x [0,2]) and ≥360 days of continuous enrollment pre-
(baseline) and post-index (follow-up). Up-titration of CANA
and DAPA, adherence (proportion of days covered, PDC;
medication possession ratio, MPR) and persistence on index
therapy were assessed. A gap ≥90 days between two prescrip-
tions defined discontinuation.
Results: The final sample was 23,702 patients (6,546 CANA,
3,087 DAPA, 6,273 GLP-1s and 7,796 DPP-4s; 56% male and
mean [SD] age 55 (9.1) years). More than half of CANA patients
(57%) initiated 100 mg and 20%up-titrated to 300 mg in amean
(SD) of 138 (93) days, while themajority of DAPA patients (66%)
initiated 5 mg and 21% up-titrated to 10 mg in 157 (90) days.
The mean PDC for CANAwas 0.71 compared to 0.64 for DAPA,
0.56 for GLP-1s, and 0.62 for DPP-4s, respectively; MPR results
were similar. More CANA patients were persistent (68%)
compared to DAPA (57%), GLP-1s (52%) or DPP-4s (54%)
patients, with mean (SD) persistence days of 279 (126), 260
(128), 236 (139) and 242 (138) respectively.
Conclusions: Adherence and persistence were better with
CANA compared to DAPA, GLP-1s and DPP-4s. These findings
may reflect CANA’s better effectiveness and/or tolerability,
which may lead to improved diabetes management in the RW
setting.
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PD-83
Efficacy of canagliflozin (CANA) in combination with
metformin (MET) in patients with T2DM: Results from
3 studies
Rong QIU1, John XIE1, Gill HAMILTON2,
William CANOVATCHEL1, Mayuresh FEGADE3*. 1Janssen
Research & Development, LLC, Raritan, NJ, United States of America;
2Janssen-Cilag Ltd, High Wycombe, United Kingdom; 3Janssen
Medical Affairs, Mumbai, India

Objective: In the AACE clinical practice guidelines, SGLT2
inhibitors, such as CANA, are the first oral medication
recommended for patients inadequately controlled on MET.
This analysis assessed the efficacy of CANA in patients with
T2DM in combination with MET in 3 studies.
Methods: Changes in A1C, body weight (BW), and systolic
blood pressure (SBP) were assessed in 3 randomized, double-
blind, Phase 3 studies of CANA in combination with MET.
CANA 100 and 300 mg were assessed vs placebo (PBO) at Week
26 and sitagliptin 100 mg (SITA) at Week 52 in Study 1
(N = 1,284), and vs glimepiride (GLIM) at Weeks 52 and 104 in
Study 2 (N = 1,450). In Study 3, drug-naïve T2DM patients (N =
1,186) received initial combination therapy with MET + CANA
100 mg (CANA100/MET) or MET +CANA 300 mg (CANA300/
MET) vs MET alone for 26 weeks.
Results: In Study 1, CANA100 and 300 mg significantly lowered
A1C vs PBO at Week 26; CANA 100 mg demonstrated non-
inferiority andCANA300 mgdemonstrated superiority vs SITA
at Week 52 (–0.73%, –0.88%, –0.73%). In Study 2, CANA 100 mg
demonstrated noninferiority and CANA 300 mg demonstrated
superiority in A1C lowering vs GLIM at Week 52; reductions
were –0.65%, –0.74%, and –0.55% at Week 104. In Study 3,
CANA100/MET and CANA300/MET significantly lowered
A1C vs MET at Week 26 (–1.77%, –1.78%, –1.30%; P = 0.001).
Significant BWreductionswere seen in Study 1with CANA 100
and 300 mg vs PBO atWeek 26 and vs SITA atWeek 52 (–3.8%, –
4.2%, –1.3%; P < 0.001). In Study 2, CANA 100 and 300 mg
significantly lowered BW vs GLIM at Week 52 (−4.2%, −4.7%,
1.0%; P < 0.001); BW changes were sustained at Week 104. In
Study 3, significantly greater weight loss was seen with
CANA100/MET and CANA300/MET vs MET at Week 26 (–3.5%,
–4.2%, –2.1%; P = 0.001). CANA 100 and 300 mg were associated
with reductions in SBP vs PBO at Week 26 and SITA at Week 52
in Study 1, and vs GLIM atWeek 52 andWeek 104 in Study 2. In
Study 3, SBP reductions were –2.2, –1.7, and –0.3 mmHg with
CANA100/MET, CANA300/MET, andMETatWeek 26. CANAwas
generally well tolerated in each study, with increased inci-
dence of adverse events related to SGLT2 inhibition (e.g.,
genital mycotic infections) and low rates of hypoglycemia.
Conclusion: In 3 studies, CANA in combination with MET
improved A1C, BW, and SBP, suggesting that a fixed-dose
combination of CANA+MET may be beneficial in patients
with T2DM.

PD-84
Real-world 12-month outcomes of patients with type 2
diabetes mellitus (T2DM) treated with canagliflozin in a US
managed care setting
Wing CHOW1, Erin BUYSMAN2, Marcia RUPNOW1,
AmyANDERSON2, Henry HENK2, Mayuresh FEGADE3*. 1Janssen
Scientific Affairs, LLC, Raritan, NJ, 2Optum, Eden Prairie, MN, United
States of America; 3Janssen Medical Affairs, Mumbai, India

Canagliflozin (CANA), the first approved agent that inhibits
sodium glucose co-transporter 2, improves glycemic control
through an insulin-independent mechanism. This study
evaluates glycemic control pre- and post-CANA over a 12
monthperiod. This retrospective cohort studyuseddata froma
large US health plan for adult commercial and Medicare
Advantage enrollees with T2DM filling CANA between April
2013andAugust2014whohadA1Cresultspreandpost the first
observed CANA prescription and a pre-CANA A1C ≥7.0%. Of

identified patients (n = 2,269), 61% had CANA 100 mg on the
first observed fill, 41%were female, andmeanagewas 56 years.
Pre-CANA mean A1C was 8.93% ± 1.56%. Patients, on average,
used 2.4 ± 1.1 unique antihyperglycemic agents (AHAs) in the
pre-CANAperiod, inclusiveof injectables. Basedonthe lastA1C
result ≥30 days following the first observed CANA claim in the
12-monthpost-CANAperiod, patients had amean reduction of
0.96%± 1.56%, with an average time to post-CANA A1C of 262
days. At baseline about 31% patients had mean A1C between
7%and8%.Theproportionof patients achievingA1C<7.0%and
<8.0% were approximately 25% and 59% post-CANA. The
proportion of patients with mean A1C more than 8% reduced
to 41% in post-CANA period from 69% at baseline. CANA was
prescribed to patientswith T2DMwhowere oftenuncontrolled
(mean pre-CANA A1C of 8.93%) despite prior treatment with
multiple AHAs. Improvements in A1C consistent to those
found in clinical trials were observed in the 12 months
following the first CANA prescription.

PD-85
Efficacy of canagliflozin (CANA) versus dipeptidyl peptidase-4
inhibitors (DPP-4i) in patients with T2DM: Results from RCTs
and Real-World (RW) study
William CANOVATCHEL1, Sarah THAYER2, Wing CHOW3,
Rong QIU1, Michael DAVIES3, Mayuresh FEGADE4*. 1Janssen
Research & Development, LLC, Raritan, NJ, 2Optum, Eden Prairie,
MN, 3Janssen Scientific Affairs, LLC, Raritan, NJ, United States of
America; 4Janssen Medical Affairs, Mumbai, India

In RCTs, CANAwas shown to bemore effective than the DPP-4i
sitagliptin (SITA) in lowering glucose. RCT and RW results tend
to differ as RW studies may include a broader set of patients
with more advanced conditions; thus it is important to assess
the effects of agents in clinical practice.We compared theA1C-
lowering efficacy of CANA 100 and 300 mg versus SITA 100 mg
in 3 RCTs of patients with T2DM, and the effectiveness of
CANA (pooled data for all doses) in a retrospective RW
matched control-cohort study using US integrated claims
and laboratory data froma large population of insured patients
with T2DM (65% and 34% of patients received CANA 100 or
300 mg, respectively [1% other]). Three RCTs included in the
analysis were 12 week follow up study as add-on tometformin
(n = 184), 52 week follow up study as add-on to metformin
(n = 1079) and 52week follow up studyas add-on tometformin
+ suphonylurea (n = 739). Patients in the CANA cohort were
matched 1:1 to patients in the DPP-4i cohort using propensity
score matching that incorporated demographics and baseline
characteristics. In the RW study mean (median) duration of
follow up was 182.3 (191.0) days for DPP-4i and 184.2 (197.0)
days for CANA respectively. In RCTs with baseline A1C ∼8.0%,
CANA 100 mg provided similar and CANA 300 mg provided
greater A1C reductions versus SITA 100 mg. In the RW study
with baseline A1C ∼9.0%, greater A1C reductions were seen
with CANA (−1.07%) versus DPP-4i (−0.79%). In summary, the
relative magnitude of A1C reduction with CANA and SITAwas
similar in the RCT and RW studies; CANA consistently lowered
A1C versus DPP-4i in patients with T2DM.

PD-87
Real-world evaluation of weight loss in patients with T2DM
treated with canagliflozin (CANA) – An electronic health-
record (EHR)-based study
Patrick LEFEBVRE1, Wing CHOW2, Dominic PILON1,
Bruno EMOND1, Marie-Hélène LAFEUILLE1, Michael PFEIFER2,
Marcia RUPNOW2, Mei Sheng DUH3, Mayuresh FEGADE4*.
1Groupe d’Analyse, Ltée, Montréal, Québec, Canada; 2Janssen
Scientific Affairs, LLC, Raritan, New Jersey, 3Analysis Group, Inc.,
Boston, MA, United States of America; 4Janssen Medical Affairs,
Mumbai, India

Objectives: Weight management remains a challenging goal
formost patients with T2DM. However, CANA has been shown
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to improve glycemic control and body weight (BW) in T2DM
patients. This study leveraged EHR data to evaluate BW over
time among patients with T2DM receiving CANA in a real-
world setting.
Methods: Adult patients with ≥1 T2DM diagnosis and ≥12
months of clinical activity (baseline) before first CANA
prescription (index) were identified in the Cegedim Strategic
Data US EHR dataset. Paired t-tests were used to compare
baseline BW to BWat 3 and 12 months post-index. Proportions
of patients with aweight loss ≥5% from baselinewere reported
overall and in patients with baseline BMI≥ 30 kg/m2.
Results: A total of 16,163 CANA users were identified (35%
CANA 300 mg users, 48% female, mean age: 59 years, 76%
white, mean Charlson Comorbidity Index: 1.4, mean Diabetes
Complications Severity Index: 0.7). At baseline, 90% of patients
used ≥1 antihyperglycemic agent and 35% used insulin. Mean
exposure to CANA was 155.6 days. Among patients evaluated
at 3 months (N = 6,811; mean baseline BW= 102.9 kg), BW
decreased from baseline by 1.8 kg (P < 0.001) and 13.3% of
patients had a weight loss ≥5%. At 12 months (N = 1,288;
mean baseline BW= 103.8 kg), BW decreased from baseline by
2.6 kg (P < 0.001) and 25.8% of patients had a weight loss ≥5%.
Among patients with a baseline BMI≥ 30 kg/m2, at 3 months
(N = 5,155; mean baseline BW= 110.3 kg) BW decreased by
2.1 kg (P < 0.001) and 13.6% of patients had a weight loss ≥5%;
at 12 months (N = 995; mean baseline BW= 110.8 kg), BW
decreased by 3.0 kg (P < 0.001) and 27.5% of patients had a
weight loss ≥5%.
Conclusions: Patients with T2DM treated with CANA in a real-
world setting experienced statistically significant weight loss
over time, in both the overall population and in patients with
BMI≥ 30 kg/m2.

PD-88
Semaglutide reduces appetite and energy intake, improves
control of eating and provides weight loss in subjects with
obesity
JohnBLUNDELL1*, GrahamFINLAYSON1,MadsBuhlAXELSEN2,
Anne FLINT2, Catherine GIBBONS1, Trine KVIST2,
Eirik Quamme BERGAN2, Julie HJERPSTED2. 1University of Leeds,
Leeds, United Kingdom; 2Novo Nordisk, Søborg, Denmark

Glucagon-like peptide-1 (GLP-1) therapy has the potential to
decrease bodyweight. Semaglutide is a humanGLP-1 analog in
development for the treatment of type 2 diabetes. This study
examined themechanisms of bodyweight loss comparedwith
placebo.
This double-blind, crossover study compared once-weekly
subcutaneous semaglutide (dose-escalated to 1.0 mg) with
placebo, in 30 subjects with obesity and without type 2
diabetes. The primary endpoint was ad libitum energy intake
during lunch (5 h after standardized breakfast) after 12 weeks
of treatment.
Ad libitumenergy intakewith semaglutide vs placebowas 35%
lower at lunch (estimated treatment difference vs placebo
[ETD] −1255 kJ; 95% confidence interval [CI] –1707; –804), 18%
lower at eveningmeal (ETD –753 kJ; 95% CI –1469; –37) and 22%
lower after snack boxes (ETD –1028; 95% CI –1684; –372). Total
energy intake during ad libitummeals was significantly lower
(24%) with semaglutide vs placebo (ETD –3036 kJ; 95% CI –4209;
–1864). Resting metabolic rate also decreased 7% with sema-
glutide vs placebo (ETD –602 kJ/24 h [–959; –245]). Fasting
overall appetite score (visual analog scale) indicated reduced
appetite with semaglutide vs placebo (p = 0.0023), while
nausea ratings were similar. For semaglutide vs placebo, the
Control Of Eating Questionnaire indicated less hunger and
food cravings and better control of eating; the Leeds Food
Preference Task indicated a relatively lower preference for
high-fat vs low-fat foods. Mean body weight (overall mean at
baseline 101.3 kg; mean BMI 33.8 kg/m2) was reduced by
5.0 ± 2.4 (SD) kg with semaglutide treatment compared with a

body weight increase of 1.0 ± 2.4 kg with placebo, with
proportionally more fat than lean body mass lost.
In conclusion, semaglutide-induced body weight loss was
confirmed. Possible mechanisms are: reduced energy intake,
appetite and food cravings; better control of eating; and lower
relative preference for fatty, energy-dense foods.

PD-89
Semaglutide improves postprandial glucose and lipid
metabolism and delays first-hour gastric emptying in subjects
with obesity
John BLUNDELL1*, Mads Buhl AXELSEN2, Ashley BROOKS3,
Anne FLINT2, Trine KVIST2, Eirik Quamme BERGAN2,
Julie HJERPSTED2. 1University of Leeds, Leeds, United Kingdom;
2Novo Nordisk, Søborg, Denmark; 3Covance Clinical Research Unit
Ltd, Leeds, United Kingdom

Glucagon-like peptide-1 (GLP-1) therapies may delay gastric
emptying and thus influence postprandial glucose and lipid
responses. Semaglutide is a human GLP-1 analog in develop-
ment for the treatment of type 2 diabetes. This study
investigated the effect of semaglutide on postprandial
glucose and lipid responses compared with placebo.
This double-blind, crossover study compared once-weekly
subcutaneous semaglutide (dose escalated to 1.0 mg) with
placebo in 30 subjectswith obesity andwithout type 2 diabetes
(mean BMI 33.8 kg/m2). After each 12-week treatment period,
subjects were given a standardised breakfast or a standardised
fat-rich breakfast. Fasting glucose metabolism was assessed
prior to standardised breakfast, and postprandial glucose
metabolism and gastric emptying were assessed after.
Fasting lipid metabolism was assessed prior to standardised
fat-rich breakfast, and postprandial lipid metabolism after.
After 12 weeks of treatment, fasting concentrations of
insulin were higher with semaglutide vs placebo (estimated
treatment ratio [ETR] 1.45; 95% confidence interval [CI] 1.20;
1.75), as was C-peptide (ETR 1.35; 95% CI 1.20; 1.52). Fasting
concentrations of glucose were lower with semaglutide vs
placebo (ETR 0.95; 95% CI 0.91; 0.98), as were glucagon
(ETR 0.86; 95% CI 0.75; 0.98), triglycerides (ETR 0.88; 95% CI
0.80; 0.98) and very low density lipoprotein (ETR 0.79; 95% CI
0.66; 0.95). After a standardized breakfast, postprandial glucose
levels were lower with semaglutide vs placebo (estimated
treatment difference [ETD]; −1.34 mm*h/L 95% CI −2.42; −0.27),
as were insulin (ETD −921 pmol*h/L; 95% CI −1461; −381) and
C-peptide levels (ETD −1.42 nmol*h/L; 95% CI −2.33; −0.51).
After a standardized fat-rich breakfast, triglycerides were
lower for semaglutide vs placebo (ETD −4.51 mmol*h/L; 95%
CI −6.15; −2.87); as were very low density lipoprotein (ETD
−1.17 mmol*h/L; 95% CI −2.03; −0.32) and apolipoprotein B48
(which facilitates lipid absorption in the intestine) levels (ETD
−0.0455 g*h/L; 95% CI −0.0690; −0.0220). No statistical differ-
ence between treatments was shown for the overall rate of
postprandial gastric emptying (AUC0-5h); however, for sema-
glutide vs placebo, gastric emptying was delayed during the
first hour.
In conclusion, semaglutide improves fasting and postprandial
glucose levels, as well as fasting and postprandial lipid
metabolism, vs placebo, and delays gastric emptying during
the first hour.

PD-90
Renal effects of canagliflozin in patients with Type 2 diabetes
Yip Fong WONG1*, Yanli SHAO1, Chee Fang SUM1. 1Diabetes
Centre, Khoo Teck Puat Hospital, Singapore

Background: Canagliflozin, a sodium glucose co-transporter-2
(SGLT2) inhibitor, reduces blood glucose level in Type 2
diabetes (T2DM) patients by lowering the renal threshold for
glucose, thereby increasing urinary glucose excretion. With
the recent introduction of canagliflozin into the formulary,
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we conducted a new-user, active-comparator, retrospective
observational study in the diabetes centre of our hospital,
between 1 May and 31 Dec 2014, to evaluate the effectiveness
and safety of canagliflozin in a real-world setting when
compared to Sitaglitin. This study had shown that there was
significant reduction in estimated glomerular filtration rate
(eGFR), up to 24 weeks of follow-up for the canagliflozin group.
Objective: The aim of this study was to extend our observa-
tions in patients on canagliflozin up to 52 weeks to further
evaluate the changes in eGFR.
Method:The renal profile of the patients aged 18–69 yearswith
type 2 diabetes and eGFR≥ 60 mL/min/1.73 m2 who were
initiated on once daily canagliflozin 300 mg in the earlier
study were follow-up subsequently up to 52 weeks. The
changes in eGFR were measured and compared between the
baseline and up to 26 weeks of follow up.
Results: Data from a total of 22 patients who were initiated
on canagliflozin 300 mg with follow-up till 52 weeks were
included. When compared to baseline eGFR, we observed a
significant reduction in eGFR (−9.00 ± 10.04 mL/min/1.73 m2,
p = 0.002) up to 26 weeks of follow up. However, the reduction
in eGFR was not sustained up to 52 weeks of follow up
(−2.08 ± 5.33 mL/min/1.73 m2, P = 0.185)
Conclusion: The observations suggest that there is short term
reduction in eGFR with patients newly initiated on canagli-
flozin and these changes stabilized or attenuated over time in
patients with T2DM with initial function.

PD-91
Self-monitoring of blood glucosewith smart-phone based data
sharing improved glycemic control in patients with diabetes
Jun-Sing WANG1, Yi-Jen HUNG2, An-Tsz HSIEH3, Ting-I LEE4,
Chih-Hsun CHU5, Wayne H-H SHEU1*. 1Division of Endocrinology
and Metabolism, Department of Internal Medicine, Taichung
Veterans General Hospital, Taichung, 2Division of Endocrinology and
Metabolism, Department of Internal Medicine, Tri-Service General
Hospital, Taipei, 3Division of Endocrinology and Metabolism,
Department of Internal Medicine, Taipei Medical University – Shuang
Ho Hospital, New Taipei City, 4Division of Endocrinology and
Metabolism, Department of Internal Medicine, Wan Fang Hospital,
Taipei Medical University, Taipei, 5Division of Endocrinology and
Metabolism, Department of Internal Medicine, Kaohsiung Veterans
General Hospital, Kaohsiung, Taiwan

Background: The advance in mobile technology enables new
care models for patients with chronic diseases. We investi-
gated the effects of self-monitoring of blood glucose (SMBG)
with smart-phone based data sharing on glycemic control in
patients with diabetes.
Materials andmethods: Adult patients with diabetes who had
inadequate glycemic control, defined as having a glycosylated
hemoglobin (HbA1c) >7%, were eligible. Patients were
instructed how to do SMBG and upload data with smart
phone using Health2Sync Mobile App. Patients were encour-
aged to have food diary using the established items in the App.
The diabetes educators reviewed the massages from patients
and replied as needed. The glucose values patients uploaded
were analyzed to investigate the changes in glycemic control
every two weeks up to week 18. The patients who uploaded
less than four glucose values every 2 weeks were excluded
from the analysis.
Results: From Sep 2014 to Feb 2016, a total of 186 patients with
diabetes were recruited from five hospitals. The number of
patientswhouploaded at least four glucose values atweek 0–2,
3–4, 5–6, 7–8, 9–10, 11–12, 13–14, 15–16, and 17–18 was 186, 159,
146, 132, 112, 100, 90, 82, and 78, respectively. The median
number of glucose values uploaded every 2 weeks was 25–29
(i.e. around 2 tests per day). Overall, the mean glucose value
improved significantly from 177 ± 53 mg/dL at week 0–2 to
164 ± 52 mg/dL at week 3–4, and thereafter (all p values <0.05
compared with week 0–2). The percentage of glucose value

>180 mg/dL significantly decreased from 36.9 ± 26.0% at week
0–2 to 30.4 ± 25.4% at week 3–4, and thereafter (all p values
<0.05 compared with week 0–2). The percentage of glucose
value <70 mg/dL did not change significantly (5.2 ± 8.3% at
week 0–2 and 7.9 ± 11.5% at week 17–18). We further analyzed
the glucose values in different daytime periods.We found that
the improvement in mean glucose was accompanied with an
improvement in postprandial glucose after breakfast and
lunch, but not after dinner.
Conclusions: Results from this study suggested that SMBG
combined with smart-phone based data sharing improved
glycemic control in patients with diabetes. Our results need to
be confirmed in future studies with an appropriate control
group.

PD-92
The impact of CGMS in subjects of inadequately controlled
type 2 diabetes under intensive glycemic control
Su-Chiung LIN1, Shi-Yu CHEN1, Yi-Jen HUNG2,
Chang-HsunHSIEH2*. 1Department of Nursing, Tri-Service General
Hospital, 2Division of Endocrinology and Metabolism, Tri-Service
General Hospital, Taiwan

Background: The study is to evaluate the effect of continuous
glucose monitoring system (CGMS) intervention among
patients of poorly controlled type 2 diabetes (T2D) with
intensive insulin therapy.
Materials and methods: This is case-control study with
enrollment of a total of 40 subjects divided to 2 groups with
inadequately controlled T2D. The subjects with ongoing twice
daily pre-mixed insulin therapy with glycated hemoglobin
(A1C) greater than 8% were enrolled and all switched to pre-
mixed insulin therapy three times per day for three months.
The casegroupappliedCGMSbefore andafter intensive insulin
therapy.ThedifferenceofA1Cwascomparedbetween2groups
to explore the benefit of intervention of CGMS. The change of
index of glucose variability in the case group before and after
intensive insulin therapy was also evaluated.
Results: The mean age of the subjects was 47 y/o with mean
duration of 9.4 years. Both groups show significant reduction
of A1C (9.4% to 8.3%, and 9.3% to 8.6%, both with p < 0.001).
Moreover, the case group with CGMS intervention showed
greater A1C reduction than that of control group (−1.1% vs
−0.7%, p < 0.001). The index of glucose variability demon-
strated improvement ofmeanamplitude of glucose excursions
(124 mg/dL to 92 mg/dL, p < 0.001), and standard deviation
(63 mg/dL to 44 mg/dL, p < 0.001) by introduction of CGMSwith
receiving intensive insulin therapy.
Conclusion: The present study confirmed the benefit of
CGMS intervention in improvement of glucose variability and
glycemic control in subjects of inadequately controlled type 2
diabetes.

PD-93
Dietary patterns influence blood sugar and lipid control
among type 2 diabetic patients in Taiwan – A pilot study
Min-Su TZENG1*, Yi-Cih HONG1, Ching-Chu CHEN2,
Chwen-Tzuei CHANG2, Mei-Due YANG3, Meng-Chun LU3.
1Department of Nutritional Science, Fu-Jen Catholic University, New
Taipei City, 2Division of Endocrinology & Metabolism, Department of
Internal Medicine, China Medical University Hospital, 3Department
of Clinical Nutrition, China Medical University Hospital, Taichung,
Taiwan

The prevalence of DiabetesMellitus has increased from4.8% to
7.1% within five years since 2007. Research showed that
changing eating habits may be one of the most effective
therapies to treat diabetes. However, dietary patterns among
Taiwanese diabetic patients are rarely studied. The objectives
of present study were to explore what dietary patterns among
diabetic patients and their odds ratios of blood sugar and lipids
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control in Taiwan. One hundred and sixty type 2 diabetic
patients were recruited from China Medical University
Hospital in Taichung, Taiwan. Biochemical data, such as
plasma fasting sugar, HbA1c, total cholesterol, triglyceride,
HDL-C, and LDL-C, were collected from medical records. Diet
was assessed by a validated food frequency questionnaire
which composed of 118 food items, and categorized to 23 food
groups. Diabetic patient’s dietary pattern was analyzed by
principle component analysis. Confounders related to both
diet and biochemical indices including age, gender, BMI,
energy intakes, and physical activity were assessed. Multiple
logistic regression analyses were used to predict odds ratios of
poor blood biochemical control after adjustment of confoun-
ders. Mean age of the study subjects was 57.46 ± 10.67 year-old
and had 2.8 year of diabetes history. Four dietary patternswere
identified, pattern I (high meat, fish, vegetable, nut and oil),
pattern 2 (high refined rice, starchy root, and fish), pattern 3
(high refined rice, meat product, sugar drink, low whole grain,
vegetable, nut), and pattern 4 (high vegetable, non-sugar drink,
low starchy root, dairy product, and snack). Mean age, energy
intake, BMI, and sex proportion were significantly different
among different patterns. Compared to pattern 4, the odds
ratio of high HbA1c (≥7%) was 3.66 (95% CI 1.21–11.05) for
pattern 1 and 2.52 (95% CI 1.00–6.39) for pattern 3 after gender,
age, energy intake, and BMI adjustment. Odds ratio of high
plasma fasting sugar (>130 mg/dL) was 2.67 (95% CI 1.08–6.65)
for pattern 3 compared to pattern 4. For female patients, odds
ratio of low HDL-C (<50 mg/dL) was 0.11 (95% CI 0.02–0.80) for
pattern 1 compared to pattern 4. In the present study, clusters
of food groups might not be representative for Taiwanese
diabetic patients; however, different dietary patterns were
possible to influence blood sugar and lipid control among
diabetic patients. More consumption of vegetables, fish and
nuts, less sugar drinks and snacks are beneficial for diabetic
treatment.

PD-94
Relationship between indices of daily glycemic variability and
long-term glucose fluctuations
Yuusuke WATANABE1*, Yoshifumi SAISHO1, Rie MURAKAMI1,
Jun INAISHI1, Kenji KANEKO1, Hiroshi ITOH1. 1Department of
Internal Medicine, Keio University School of Medicine, Japan

Purpose: We investigated the relationship between indices of
daily glycemic variability and long-term glucose fluctuations.
Methods:A total of 123 patientswith diabetes (22 patientswith
type 1 diabetes; 9 males, age 53 ± 16, HbA1c 7.9 ± 1.4%, GA
25.0 ± 6.0%, and 101 patientswith type 2 diabetes; 80males, age
69 ± 10, HbA1c 6.8 ± 0.8%, GA 18.8 ± 3.9%) who underwent
continuous glucose monitoring (CGM) in outpatient settings
were enrolled in this study. We evaluated the daily glycemic
variability from the CGM data as follows; mean glucose level,
standard deviation (SD), time of hyper- and hypoglycemia,
area under the curve (AUC) of hyper- and hypoglycemia, J-
index, hyperglycemic index, hypoglycemic index, index of
glycemic control (ICG), continuous overlapping net glycemic
action (CONGA), mean amplitude of glycemic excursion
(MAGE), M-value, mean of the daily differences (MODD). In
addition, Coefficient of variation (CV) of HbA1c and GA were
calculated from HbA1c and GA measured before and after 3
years from CGM measurement.
Result: Both CV-HbA1c and CV-GAwere correlated with mean
glucose level, SD, time of hyperglycemia, AUC of hypergly-
cemia, J-index, hyperglycemic index, ICG, MODD, MAGE and
M-value but were not correlated with time of hypoglycemia,
AUC of hypoglycemia, hypoglycemic index, and CONGA-1.
Especially, CV-HbA1c was strongly correlated with mean
glucose level, time of hyperglycemia, AUC of hyperglycemia,
J-index and M-value (r = 0.4), and so was CV-GA. Serum C-
peptide level was negatively correlated with the indices of
daily glycemic variability, CV-HbA1c and CV-GA, and was also

correlated with GA/HbA1c. GA/HbA1c was correlated with the
indices of daily glycemic variability, but not correlated with
CV-HbA1c or CV-GA. These results were not changed when
only the patients with type 2 diabetes were included in the
analysis.
Conclusion: The indices of daily glycemic variability were
correlated with long-term glucose fluctuations, but were not
correlated with the indices of hypoglycemia. These findings
suggest that CV-HbA1c and CV-GA may not reflect the risk of
hypoglycemia. And β-cell function was correlated with both
daily glycemic variability and long-term glucose fluctuations.
Clarifying the features of various indices of glycemic variabil-
ity and the relationship among them couldmake these indices
more useful in clinical practice.

PD-95
Efficacy and safety of once-weekly semaglutide monotherapy
versus placebo in subjects with type 2 diabetes (SUSTAIN 1)
Shin-ichi HARASHIMA1*, Christopher SORLI2,
George TSOUKAS3, Jeffrey UNGER4, Julie DERVING KARSBØL5,
Thomas HANSEN5, Stephen BAIN6. 1Graduate School of Medicine,
Kyoto University, Kyoto, Japan; 2Billings Clinic Research Center,
Billings, MT, United States of America; 3Department of Medicine,
McGill University, Montreal, Canada; 4Catalina Research Institute,
Chino, CA, United States of America; 5Novo Nordisk A/S, Søborg,
Denmark; 6School of Medicine, Swansea University, Wales, United
Kingdom

Semaglutide is a glucagon-like peptide 1 (GLP-1) analog in
development for the treatment of type 2 diabetes (T2D). This
study evaluated the efficacy, safety and tolerability of sub-
cutaneous (s.c.) semaglutide monotherapy versus placebo in
drug-naïve subjects with T2D.
In this phase 3, double-blind study, 388 adultswithT2D (HbA1c
7–10%) were randomized to s.c. semaglutide 0.5 mg or 1.0 mg
once weekly or placebo for 30 weeks, including 4–8 weeks of
dose escalation. Primary endpoint was change in HbA1c from
baseline to Week 30.
Mean HbA1c (baseline 8.1%) was reduced with semaglutide
0.5 mg and 1.0 mg by 1.5% and 1.6%, respectively, versus <0.1%
in the placebo group (estimated treatment difference versus
placebo [ETD]−1.4% and−1.5%; p < 0.0001 for both). HbA1c <7%
was achieved by 74% and 72% of 0.5 mg and 1.0 mg semaglu-
tide-treated subjects, versus 25% in the placebo group. The
corresponding proportions of subjects achieving HbA1c ≤6.5%
were 59%, 60% and 13%.Mean fasting plasma glucose (baseline
9.8 mmol/L) was reduced with semaglutide 0.5 mg and 1.0 mg
by 2.5 mmol/L and 2.3 mmol/L, respectively, versus 0.6 mmol/L
with placebo (ETD −2.0 mmol/L and −1.8 mmol/L; p < 0.0001
for both).
Mean body weight (BW; baseline 91.9 kg) was significantly
decreased with semaglutide 0.5 mg and 1.0 mg by 3.7 kg and
4.5 kg, respectively, versus 1.0 kg in the placebo group (ETD
−2.8 kg and −3.6 kg; p < 0.0001 for both). Changes in blood
pressure (baseline 128.8/79.3 mmHg) were comparable
between the semaglutide 0.5 mg, 1.0 mg and placebo groups.
Adverse event (AE) and seriousAE (SAE) rateswere comparable
between groups: 64.1%, 56.2% and 53.5% of patients reported
AEswith semaglutide 0.5 mg, 1.0 mg and placebo, respectively,
and 5.5%, 5.4% and 3.9% reported SAEs. Proportions of patients
discontinuing due to AEs were 6.3%, 5.4% and 2.3% for
semaglutide 0.5 mg, 1.0 mg and placebo. Proportions of sub-
jects reporting gastrointestinal AEs in the 0.5 mg, 1.0 mg and
placebo groups were 20.3%, 23.8% and 7.8% for nausea; 3.9%,
6.9% and 1.6% for vomiting; and 12.5%, 10.8% and 2.3% for
diarrhea. Nausea rate diminished over time.
In conclusion, semaglutide monotherapy, s.c. once-weekly
doses of 0.5 mg and 1.0 mg, significantly improved glycemic
control and reduced BW versus placebo in patients with T2D.
Semaglutidewas well tolerated, with a safety profile similar to
that of other GLP-1 receptor agonists.
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PD-96
Efficacy and safety of once-weekly semaglutide versus
sitagliptin as add-on to metformin and/or thiazolidinediones
in subjects with T2D (SUSTAIN 2)
Francis CHOW1*, Bo AHRÉN2, Lluís MASMIQUEL COMAS3,
Harish KUMAR4, Mehmet SARGIN5, Julie DERVING KARSBØL6,
Sanja HALD JACOBSEN6. 1Chinese University of Hong Kong, Shatin,
Hongkong; 2Lund University, Lund, Sweden; 3Hospital Quiron
Palmaplanas, Palma de Mallorca, Spain; 4Amrita Institute of Medical
Sciences and Research Centre, Kochi, India; 5Kartal Lufti Kirdar
Training and Research Hospital, Istanbul, Turkey; 6Novo Nordisk A/
S, Søborg, Denmark

Semaglutide is a glucagon-like peptide-1 (GLP-1) analog in
development for the treatment of type 2 diabetes (T2D). This
study evaluated the efficacy, safety and tolerability of once-
weekly subcutaneous (s.c.) semaglutide versus sitagliptin in
subjects with T2D inadequately controlled on metformin
(MET) and/or thiazolidinediones (TZDs).
In this phase 3, double-blind, double-dummy study, 1231
subjects with T2D (HbA1c 7–10.5%) on MET and/or TZDs were
randomized 2:2:1:1 to once-weekly semaglutide 0.5 mg or
1.0 mg or once-daily sitagliptin 100 mg (sitagliptin/semaglu-
tide placebo arms were pooled in the analyses) for 56 weeks,
including 4–8 weeks of dose escalation. Primary endpoint was
change in HbA1c from baseline toWeek 56. Secondary efficacy
endpoints included body weight (BW), blood pressure and
other glycemic parameters.
Mean HbA1c (baseline 8.1%) was reduced by 1.3% and 1.6%
with semaglutide 0.5 mg and 1.0 mg, respectively, versus 0.5%
with sitagliptin (estimated treatment difference versus sita-
gliptin [ETD] −0.77% and −1.06%; both p < 0.0001). HbA1c <7%
was achieved by 69% and 78% of 0.5 and 1.0 mg semaglutide-
treated subjects, respectively, versus 36% with sitagliptin;
corresponding proportions of subjects achieving HbA1c ≤6.5%
were 53%, 66% and 20%. Mean BW (baseline 89.5 kg) was
reduced by 4.3 kg and 6.1 kg with semaglutide 0.5 mg and
1.0 mg versus 1.9 kg with sitagliptin (ETD −2.37 kg and
−4.22 kg; both p < 0.0001). Improvements in other secondary
endpoints, including fasting plasma glucose and self-mon-
itored plasma glucose, were also observed with both doses of
semaglutide.
Proportions of subjects reporting adverse events (AEs) and
serious AEs (SAEs) were comparable between groups: 74.8%,
71.4% and 71.7% of subjects reported AEs and 7.3%, 7.3% and
7.1% reported SAEs with semaglutide 0.5 mg, 1.0 mg and
sitagliptin, respectively. Six fatal events occurred (2, 1 and 3
in the semaglutide 0.5 mg, 1.0 mg and sitagliptin study arms,
respectively). Proportions of subjects discontinuing due to
AEs were 8.1% for semaglutide 0.5 mg, 9.5% for semaglutide
1.0 mg and 2.9% for sitagliptin. The most frequent AEs were
gastrointestinal (GI), which were mainly mild or moderate.
Proportions of subjects reporting GI AEs in the semaglutide
0.5 mg, 1.0 mg and sitagliptin groups were 43.5%, 39.9% and
23.6%, respectively.
In conclusion, semaglutide (0.5 and 1.0 mg s.c. once weekly)
was superior to sitagliptin in improving glycemic control and
reducing BW in subjects with inadequately controlled T2D on
METand/or TZDs. Semaglutidewaswell toleratedwith a safety
profile similar to other GLP-1 receptor agonists.

PD-98
Efficacy and tolerability of gliclazide MR 60 mg in the
management of type 2 diabetes: Analysis of the EasyDia Trial
Marina SHESTAKOVA1*, Lawrence LEITER2. 1Institute of Diabetes
Mellitus, Endocrinology Research Centre and M.I. Sechenov First
Moscow State Medical University, Russian Federation; 2Divisions of
Endocrinology & Metabolism, Li Ka Shing Knowledge Institute,
St. Michael’s Hospital, University of Toronto, Canada

Background and aims: Progressive intensification of
glucose-lowering with gliclazide modified release (MR) has

demonstrated long-term safety and renal protection in indivi-
duals with type 2 diabetes (T2D). The aim of these analyses
was to examine the efficacy and tolerability of the gliclazide
MR 60 mg regimen used in the EasyDia trial.
Materials andmethods: EasyDia was a 6-month international,
open-label study in which 7170 subjects with T2D were
prescribed 30–120 mg of gliclazide MR 60 mg, once daily, as a
first line, add-on, or switch from a previous oral glucose-
lowering treatment. Dosing uptitration was based on fasting
plasma glucose at months 1, 2, and 3. In the current analyses,
we examined the efficacy of gliclazide MR 60 mg at lowering
HbA1c and tolerability in various patient subgroups based on
their initial HbA1c, weight and glucose lowering treatment
(defined as newly diagnosed; add-on to metformin; or switch
from either another sulfonylurea or a DPP-4i).
Results: After 6 months, the mean HbA1c was significantly
reduced across all theHbA1c subgroups (−1.03 ± 0.02% for 7–8%
subgroup, −1.55 ± 0.02% for 8–9% subgroup, −2.31 ± 0.04% for
9–10% subgroup, and −3.76 ± 0.06% for >10% subgroup).
Regarding treatment groups, the mean changes in HbA1c
between baseline and 6 months were: −2.13 ± 0.05% for newly
diagnosed, −1.76 ± 0.03% for add-on to metformin, −1.62 ±
0.06% when switched from another sulfonylurea, and −1.99 ±
0.30 when switched from a DPP-4i (all P < 0.01 vs baseline).
Weight neutrality was observed overall across the cohorts
between baseline andmonth 6, with ameanweight difference
of −1.34 ± 0.06 kg. These changes reflected significant weight
loss in patients with a BMI in the overweight (25–30) or
obese (≥30) range (−0.88 ± 0.07 and −2.24 ± 0.11 kg, respect-
ively; p < 0.01), with slight weight gain (+0.54 ± 0.16 kg) in
patients with normal BMI (18.5–24.9). Few patients experi-
enced hypoglycemia, with no differences observed between
the subgroups.
Conclusion: Progressive titration of gliclazide MR 60 mg was
well tolerated and consistently effective in lowering HbA1c
across a broad range of patients with T2D. The main
determinant of the reduction in HbA1c was the level of
HbA1c at entry. Very large reductions were observed in
patients with initial HbA1c levels ≥10%, while a smaller
adapted change was observed when the initial HbA1c was 7–
8%. Additional reductions were observed when switched from
another sulfonylurea or DPP4-i. Concomitant weight loss was
also associated with baseline weight, with obese patients
losing significantly more weight than patients with a normal
BMI at baseline.

PD-100
Clinical effectiveness study of SGLT2 inhibitors as added-on
therapy for 149 insulin treated type 2 diabetes patients
Yuan-Ching LIU1,2, Cheng-Wei LIN1, I-Ying CHIU1,
Hsiao-Wei LU1, Cheng-Liang CHI1, Neng-Chun YU1*. 1Neng-
Chun Diabetes Clinic, Yilan County, 2Department of Nursing, School
of Medicine, National Taiwan University, Taipei, Taiwan

Background: Sodium-glucose co-transporter 2 inhibitor
(SGLT2i) promotes renal glucose excretion through an insulin
independentmechanism. SGLT2i has shownability to improve
A1C, body weight (BW), and blood pressure (BP) control. For
type 2 diabetes patients (T2DM) with insulin regimen, the
effectiveness of SGLT2i on themetabolic controlwas evaluated
in this study.
Methods: A retrospective case note audit of patients was
performed in a diabetes clinic located at Yilan County, Taiwan.
SGLT2i was added to those adult T2DM patients with insulin
regimens. Datum of clinical parameters, self-monitor blood
glucose (SMBG), and adverse events were collected to analyze
the efficacy of SGLT2i for 6 months.
Results: 149 T2DM patients were selected in this study. The
averageA1C, BMI, andBPat baselinewere 9.0%, 28.2 kg/m2, and
127.0/75.6 mmHg, respectively. 65.1% of patients used 10mg
daily dapagliflozin and 34.9% of patients used 10 mg daily

Poster Presentations / Diabetes Research and Clinical Practice 120S1 (2016) S65–S211S122



empaglifozin at baseline. 53.0% of 149 patients used basal
insulin regimen once daily. After adding SGLT2i for 6 months,
A1C has been reduced in 122 patients, and reduced by equal
and more than 1% in 42.3% of 122 patients. Overall A1C has
been significantly reduced by 0.9 ± 1.2%. For different A1C
groups (<8%, 8–9%, 9–10%, and≧10% at baseline), the reduction
of A1C was 0.4, 0.4, 1.3, and 1.9%, respectively (p < 0.001). BW
has been reduced in 121 of patients, and reduced by equal and
more than 3 kg in 28.9% of 121 patients. Systolic BP and
diastolic BP were both significantly reduced by 5.4, and
3.1 mmHg, respectively. Regarding insulin dose adjustment,
basal and bolus insulin dose was reduced by 9.4 (n = 87) and
10.3 (n = 53) units, respectively. Before using SGLT2i, hypogly-
cemia from SMBG readings has been found in 41 patients
(33.9%, N = 121), and the incidence of hypoglycemia was 0.36
per patient per month. After using SGLT2i for 3 months,
hypoglycemia has been found in 58 patients (45.7%, N = 127),
and the incidence has been increased to 0.67 per patient per
month. Meanwhile, vaginitis, micturition, and urinary tract
infection (UTI) were self-reported in 9.1, 4.2, and 0.7% of
patients, respectively.
Conclusions: Adding SGLT2i into insulin regimen significantly
improved T2DM patients’ A1C, BW, and BP. For those patients
with worse A1C control, the improvement in A1C was
more significant. However, adding SGLT2i may result in
hypoglycemia. Vaginitis,micturition, and UTI were commonly
seen adverse events with SGLT2i therapy.

PD-101
Outcomes of holistic care for patients with type 1 diabetes
(T1D) by multidisciplinary teams in Thailand
Supawadee LIKITMASKUL1*, Taninee SAHAKITRUNGRUANG1,
Nawaporn NUMBENJAPON1, Pornsri SRIUSSADAPORN1,
Wannee NITIYANANT1. 1Diabetes Association of Thailand,
Bangkok, Thailand

Objectives: In Thailand, the optimal treatment and experi-
enced care teams for caring of T1D are not available
countrywide. This three-year project aims to improve the
care and establish multidisciplinary teams for caring patients
with T1D.
Subjects: 85 T1D and 31 multidisciplinary teams from 25
participating hospitalswere enrolled. T1Dwere 54 females and
31 males with mean age of 20 ± 11 years. Insulin injection
patterns were twice, three times and ≥4 times daily in 13, 22
and 65%, respectively. For thosewho received insulin ≥4 times
a day, 22% used NPH and 43% used long acting insulin analog
as basal insulin.
Methods: All care teams were trained for diabetes self-
management education (DSME) and skills before the start. All
patients were switched to basal-bolus insulin analog regimen
with self-monitoring of blood glucose (SMBG) at least four
times a day free of charge. The first year, two 3-day diabetes
camps were set up to accommodate all patients, parents and
teams for learning all essential tasks of diabetes self-manage-
ment. In the second and third year four 2-day diabetes camps
were organized in the 4 regional areas of Thailand to refresh
the knowledge and add essential tasks to live happily with
diabetes.
Results: Themean ± SD of A1C of the group at enter, the end of
first, second and third year were 9.09 ± 2.98, 8.49 ± 1.69 (p =
0.001), 8.72 ± 1.99% and 8.91 ± 2.04%, respectively. In patients
aged 5–10 years, A1C at enter, the end of first, second and third
year were 8.43%, 8.0%, 8.21% and 8.09% (p = 0.26), in patients
aged 10–18 years were 9.8%, 8.28%, 9.47% and 9.43% (p = 0.83),
and in those >18 years were 7.9%, 7.85%, 7.7% and 7.73%
(p = 0.03), respectively. At the endof program, theproportion of
patients who achieved A1C < 7.5% increased from 18.3% to
24.5%, while patients with A1C 7.5–8.5% rose from 23.9% to
30.6%. Episodes of severe hypoglycemia declined, SMBG
frequency increased from at entry 2.87–3.48 times/day. The

carbohydrate counting problems, eating disorders decreased
from 35%, 20% at baseline to 11%, 5%, respectively. The care
teams had better self-confidence in giving care and commu-
nication with patients and families.
Conclusion: The 3-year process of this program has improved
DSME skills of the patients and families. The optimal supply of
insulin analogs and glucose strips contributed to improve
overall glycemic control, althoughnot sustained. This program
encourages ongoing communication and interaction among
the patients, families and healthcare professionals facilitating
better management outcomes.

PD-102
Effect of dapagliflozin in Japanese type 2 diabetes patientswho
have inadequate glycemic control
Yasuhiro IIJIMA1,2*, Tomotaka KATO1, Humiyoshi YAKOU2,
Masahumi NAKAYAMA2, Rokurou ITOU1, Akihiko TANAKA2,
Kazuo HARA1, Takashi MIWA1, Masato ODAWARA1. 1Tokyo
Medical University, 2Todachuo General Hospital, Japan

Objective: To evaluate the efficacy and safety of dapagliflozin
in the clinical practice.
Method: Subjects were 35 patients with type 2 diabetes who
had been treated at our hospital. Dapagliflozin (5 mg/day) was
administered to the patients (study subjects) for 12 months.
Blood and urine samples were collected at baseline, 6 and 12
months, and physical examination was performed at each
time point. Efficacy was evaluated bymeasuring HbA1c levels,
body composition, blood pressure, and liver and renal
function.
Results:At 6month, dapagliflozin significantly reducedHbA1c
and glycoalbumin from baseline, and the changes were
maintained over 12 months. (HbA1c 6.95 ± 0.66% (12M) vs
7.49 ± 1.06% (baseline) [P < 0.0001]; glycoalbumin; 18.5 ± 4.2%
(12M) vs 17.3 ± 2.9% (baseline) [P = 0.005]). Compared to the
baseline value, BMI and waist circumference (WC) were also
significantly reduced at 6month,whichweremaintainedup to
12 months. (BMI 26.6 ± 3.6 (12M) vs 28.6 ± 3.8% (baseline)
[P < 0.0001], WC 93.7 ± 9.4%(12M) vs 99.6 ± 8.9% (baseline)
[P < 0.0001]).
Blood pressure, uric acid, and parameters for hepatic function
significantly decreased, while hematocrit value and eGFR
significantly increased from baseline. In addition, 12 patients
who had dapagliflozin with reduced dose glimepiride showed
improved blood glucose levels, BMI, and WC.
Conclusions: Dapagliflozin significantly improved blood
glucose levels, BMI, and waist circumference in patients with
type 2 diabetes. Similarly, dapagliflozin administered to poorly
controlled type 2 diabetes patients with glimepiride improved
blood glucose levels, BMI, and waist circumference, accom-
panied by dose reduction of glimepiride.
These results indicate that dapagliflozin is a useful anti-
hyperglycemic agent that possibly improves the obesity in the
real clinical practice.

PD-103
To investigate the efficacy of dipeptidyl peptidase-IV (DPP-IV)
inhibitor therapy in multiethnic Asian patients with type 2
diabetes mellitus
Julia ANDRES1*, Jia Xuan YEO1, Chin Meng KHOO2. 1National
University of Singapore, 2National University Hospital, Singapore

Objective: To investigate the efficacy of dipeptidyl peptidase-
IV (DPP-IV) inhibitor therapy in multiethnic Asian patients
with type 2 diabetes mellitus (T2DM).
Research design and methods: This is a retrospective single-
center study of 343 Singaporeans with T2DM from Jan 2014 to
May 2015. Inclusion criteria included patients started on DPP-
IV inhibitor therapy for at least 12 months. We examined the
changes in the glycemic control (HbA1c) and body weight at
baseline and at 12 months after initiation of DPP-IV inhibitor
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using the paired t-test. We also examined if the changes in the
HbA1c and body weight differed between ethnic groups by
gender (males vs females), DM duration (<10 years vs ≥10
years) and age (<50 years and ≥50 years) using linear mixed
models.
Results:We enrolled 196 (57.1%) Chinese, 70 (20.4%) Malay and
77 (22.4%) Indians. The mean age (SD) of Chinese, Malays and
Indians were 59.14 (14.72) years, 56.57 (12.61) years and 56.00
(13.63) years respectively (p = 0.001). The mean duration of
DM was 14.02 (9.28) years for Chinese, 13.52 (8.51) years for
Malays and 11.03 (7.62) years for Indians (p < 0.001). HbA1c
improved at the end of 12 months of follow-up for all three
ethnic groups (Chinese, Δ-0.43%, p = 0.036; Malays, Δ0.66%,
p = 0.0867; Indians, Δ0.54%, p = 0.088). The interaction term
ethnicity*follow-up was not statistically significant. There
were no statistically significant changes in the body weight
for all the three ethnic groups at the end of the 12-month
follow-up. Patients whowere older than 50 years old hadmore
sustained HbA1c response over the 12-month follow-up
compared to patients less than 50 years old. The change in
the HbA1c was similar for both genders, and for those with
duration of diabetes <10 years and 10 years or more.
Conclusions: A 12-month treatment regimen with DPP-IV
inhibitor improves HbA1c similarly in all three Asian ethnic
groups with T2DM. The improvement in the HbA1c is more
sustained for those patients older than 50 years. Ethnicity,
gender, and duration of diabetes do not modify the efficacy of
DPP-IV inhibitor treatment in this Asian population.

PD-104
Effectiveness of the personalized manager service on
postprandial blood glucose management in Taiwanese
patients with diabetes
Meng-Yu LIN1, Ching-Li LIN2, Frances Chang MA1,4,
Shih-Tzer TSAI1,3*. 1Department of Nutritional Therapy, Cheng-
Hsin General Hospital, 2Department of Nursing, Cheng-Hsin General
Hospital, 3Department of Internal Medicine, Cheng-Hsin General
Hospital, 4Enjoy Foods Nutrition Center, Taiwan

Optimizing glycemic control is an important homework for
peoplewith diabetes (PWD). According to the AADE7 Self-Care
Behaviors™ model, fulfilling healthy eating, physical activ-
ities, structured monitoring, and taking medications regularly
are crucial to achieve and maintain metabolic goals.
The aim of this survey was to assess the effectiveness of
personalized care by using the platform integrating self-
monitoring, dietary management, exercise, medication
records along with the engagement of health care team on-
and-off line consultation.
From June 2015 to December 2015, voluntary participants
were provided with personalized care service software
(Health2Sync), downloading to smartphones, uploading
demographics, blood glucose measurements, diet, exercise
and medication records by PWD for at least 12 weeks.
Participants could undergo consultations through a built-in
features with certified diabetes educators (CDEs) during the
period.
Eleven patients, 4 T1DM (aged 30.3 ± 8.3 years, duration 21 ± 7.8
years, baseline A1C 8.0 ± 1.3%) and 7 T2DM (aged 50.1 ± 14.5
years, duration 10.3 ± 11.9 years, baseline A1C 7.6 ± 1.3%) were
enrolled. They monitored their blood glucose for 165.6 ± 153.2
times, executed food records for 18.4 ± 20.7 times and inter-
acted with health care team for 34.5 ± 64.3 times in 12 weeks.
Both their mean fasting and postprandial blood glucose levels
showed a decline trend from 123.4 ± 42.1 and 153.9 ± 65.3 mg/
dL at baseline to 119.2 ± 34 and 140.1 ± 35.1 mg/dL at 12 weeks,
respectively. The rate of goal attainment for given postprandial
glucose increased from 65.2% to 76.4% (p < 0.05) over the
observation period.
The implementation of personalized care platform, and the
involvement of on-and-off line CDE consultation, can improve

postprandial glycemic control in short-term. We hope in the
future the application of this working model could overcome
the barriers of patient accessibility of self-management
education/support, empower the PWD and enhance their
performance in metabolic control.

PD-105
The clinical effect of dapaglifrozin in type 2 diabetics with
obesity: Retrospective analysis in a real practice setting
Youngju CHOI1, Kapbum HUH1*. 1Huh’s Diabetes Center, Korea

Background: A limitation with randomized controlled trials
is that, while they provide unbiased evidence of the efficacy
of interventions, they do so under unreal conditions and in a
very limited and highly selected patient population. Our aim
was to provide data about the effectiveness of dapaglifrozin
treatment in a real-world and clinical practice setting.
Methods: In a retrospective and observational study, data from
210 patients (mean age: 53 ± 9 yr, male 47%) with aminimum6
months of dapaglifrozin therapy were analyzed, who visited
Huh’s Diabetes Center from Jan. 2015 to Dec. 2015, who gave
complete information on all covariates.
Insulin sensitivity was directly assessed by short insulin
tolerance test as a rate constant for plasma glucose disappear-
ance (kitt, %/min) after intravenous injection of regular insulin
(0.1 U/kg).
Results:Mean baseline glycated hemoglobin (HbA1c) was 8.4 ±
1.2% and mean body mass index (BMI) was 28.3 ± 3.3 kg/m2.
After 6 months of treatment with dapaglifrozin, we observed
a change in HbA1c of −1.2 ± 0.9%, −2.9 ± 2.4 kg in weight
and −1.1 ± 0.9 kg/m(2) in BMI (p < 0.001 for all). Compared to
baseline, there was a significant reduction in systolic blood
pressure (−7.4 mmHg, p < 0.001), LDL cholesterol (−5.7 mg/dL,
p = 0.005) and triglycerides (−24.3 mg/dL, p < 0.001). In
patients treated with dapaglifrozin as an add-on therapy, a
decrease of −1.4% in HbA1c (p < 0.001) and a weight reduc-
tion of −2.8 kg (p < 0.001) were observed. In patients swit-
ched from other antidiabetic drug, dapaglifrozin induced a
decrease of −1.1% in HbA1c (p < 0.001) and a reduction in
weight (−2.9 kg, p < 0.001). The difference of efficacy was not
noted according to the baseline characteristics (age, sex, BMI,
c-peptide and kitt).
Conclusion: Our study confirms the effectiveness of dapagli-
frozin in a real-life and clinical practice setting.

PD-106
Comparison of short-and long-acting glucagon-like peptide 1
receptor agonists on postprandial glucose excursion, insulin
and glucagon secretions and gastric emptying
Hitoshi KUWATA1,2*, Daisuke YABE2,3, Takeru NAGATA1,
Sodai KUBOTA1, Saki OKAMOTO1, Shinji UENO1,
Yui SAKURAMACHI1, Koin WATANABE1, Takanori HYO1,
Nagaaki TANAKA1, Yoshiyuki HAMAMOTO1,2,
Takeshi KUROSE1,2, Yutaka SEINO1,2. 1Center for Diabetes,
Endocrinology and Metabolism, Kansai Electric Power Hospital,
2Kansai Electric Power Medical Research Institute, 3Department of
Diabetes, Endocrinology and Nutrition, Kyoto University Graduate
School of Medicine, Japan

Background and aims: Glucagon-like peptide-1 receptor ago-
nists (GLP1-RAs) are classified into short- and long-acting
agents according to their pharmacokinetic differences. It has
been suggested that short-acting and long-acting agents exert
different actions on insulin and glucagon secretions as well as
on gastric emptying, which results in different outcomes of
glycemic control. However, alterations in insulin and glucagon
secretions and gastric emptying and their contributions to
glycaemia in response to short- and long-acting agents have
not been fully evaluated.
Materials and methods: We performed meal tolerance test
before and 12weeks after initiation of the long-acting GLP-1RA
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liraglutide (Lira) or the short-acting GLP-1RA lixisenatide (Lixi)
in Japanese patients with type 2 diabetes. Plasma glucose,
insulin, and glucagon were measured using blood sampling
and gastric emptying was measured using 13C breath test for
4hours after solid test meal (280 kcal carbohydrate, 100 kcal
protein, 100 kcal fat and 13C-sodium acetate 200 mg). Areas
under the curve (AUC) of plasma glucose, insulin and glucagon
were calculated using trapezoidal rule. Gastric emptying rate
(T1/2) was analyzed based on the time-plot of pulmonary
13CO2 excretion rate (% dose/h) according to the Wagner-
Nelson method. Data (mean ± SEM) were evaluated using
student’s t-tests or paired t-test. p < 0.05 was considered
significant.
Results: Before initiation of the GLP-1RA agents, there were no
significant differences in HbA1c, BMI or duration between Lira
and Lixi groups (Lira, n = 10; age 55.2 ± 3.0 year old; duration
9.2 ± 2.7 years/ Lixi, n = 5; age 52.4 ± 3.9 year old; duration
10.2 ± 4.2 years). After 12 wks administration of maximum
dose agents (Lira 0.9 mg/Lixi 20 ug in Japan), HbA1c and
bodyweight were significantly improved in both Lira and Lixi
groups (HbA1c(%): Lira, 8.7 ± 0.3 to 6.8 ± 0.3; Lixi, 9.2 ± 0.8 to
7.4 ± 0.8/BMI(kg/m2): Lira, 28.4 ± 1.2 to 27.1 ± 1.1; Lixi, 30.0 ± 2.2
to 28.8 ± 2.0). Gastric emptying was delayed in Lixi but not in
Lira group (T1/2 (min): Lira, 31.3 ± 4.6 to 26.9 ± 2.9 min; Lixi,
23.3 ± 0.9 to 53.8 ± 12.1). Postprandial insulin secretion was
significantly enhanced in Lira but not in Lixi group (IRI-
AUC0-240 (uIU/dL·min): Lira, 7886 ± 1568 to 10883 ± 2101; Lixi,
5971 ± 1677 to 5653 ± 1255). Postprandial glucagon secretion
was not significantly changed in Lira or Lixi group (IRI-AUC0-
240 (uIU/dL·min): Lira, 22861.4 ± 2153.8 to 22340.7 ± 4222.3; Lixi,
24260.0 ± 4563.6 to 23911.3 ± 6762.8).
Conclusion: These results partially support the notion
that long-acting agents improve glycemic control through
enhanced insulin secretion and that short-acting agents do so
through delayed gastric emptying.

PD-107
The efficacy of liraglutide for treatment of type 2 diabetes
Hung-Ling SU1*, Shin-Li SU2, Shang-Ren HSU2, Shin-Te TU2,
Ming-Chia HSIEN2, Hui-Fang WANG1, Ya-Yu TSENG1,
Chiao-Yun CHEN1, Sin-Huei WU1, Pei-Shiuan SHEN1,
Chun-ChunYAU1, Hsiang-Ju CHEN1. 1Diabetes Center, Changhua
Christian Hospital, 2Endocrinology, Changhua Christian Hospital,
Taiwan

Background: Besides control of hyperglycemia, treatment of
type 2 diabetes with liraglutide is advantageous for its weight-
reducing effect and lack of hypoglycemic risk. As liraglutide
has been introduced in Asia only in recent years, treatment
experience has been relatively lacking in Asian countries.
Purpose: To investigate the efficacy of liraglutide in the
treatment of type 2 diabetic patients in Taiwan.
Methods: This is an observational study conducted in a
medical center in central Taiwan. Subjects were randomly
selected from type 2 diabetic patients who visited the
metabolism clinics of the medical center between 1 March,
2013 and 31 March, 2016.
Result: A total of 184 subjects, including 86 men (46.75%) and
98 women (53.3%) were included. Mean age was 52.97 ± 12.26
years and mean duration of diabetes 12.20 ± 9.25 years.
Subjects were treated with liraglutide for a mean duration
of 16.13 ± 11.95 months, predominantly with a dosage of
1.2 mg/day. At one year after treatment, there were significant
reductions in weight, body mass index, waist circumference,
glycated hemogloblin level, and fasting blood glucose (p <
0.001). However, at two years none of these parameters had
significant change.
Conclusion: Liraglutide had significant efficacy within one
year of treatment. After one year, additional therapeutic
measures may be required to achieve further metabloic
improvement.

PD-108
Beneficial effect on postprandial glucose excursion by
ingestion of boiled barley rice and Japanese side dishes
Yoko TANEMURA1*, Takashi SASAKI2, Tomoko ISHIZAKI3,
Megumi SOTOME4, Akihiko HOSODA5, Yoshiyuki SHINODA3,
Atsumi OGAWA3, Sadanori AKAISHI5, Ai YUASA1,
Munehiro ONUMA4, Susumu HAYASHI5, Hironobu HAMA3.
1The Jikei University KatsushikaMedical Center, 2The Jikei University
School of Medicine, 3The Jikei University Hospital, 4The Jikei
University Daisan Hospital, 5The Jikei University Kashiwa Hospital,
Japan

Suppression of postprandial excursion in plasma glucose level
might be important for the prevention and treatment of type 2
diabetes. In Japan, white rice is an indispensable staple food
but it leads relatively high postprandial glucose excursion by
its high glycemic index (GI). Avoiding hard texture of barley
and taking advantage of its lower GI, white rice cooked by
mixing 30% with barley, boiled barley rice, would be easier to
ingest and could lower postprandial glucose level. In this
study, we aimed to investigate the effect of combined
ingestion of boiled barley ricewith Japanese side dish contain-
ing mainly protein on postprandial glucose level.
The studywas conducted in a randomized crossover design for
six kinds of test meals on 19 Japanese healthy volunteers (M:F,
10:9; mean age ± SD at the baseline, 38.0 ± 7.3 years; BMI,
21.5 ± 1.9 kg/m2). Each test meal contained 50 g of available
glucide. The test meal combination were as follows; white rice
(Koshihikari, R) alone, boiled barley rice (B) alone, R or B with
side dish of protein source containing each of grilled fish
(mackerel, Fi), chicken hamburg steak (Ch), boiled egg (Eg)
or fermented soybeans (Natto, Na). Plasma glucose levels
were examinedat fasting (0), 30, 45, 60, 90 and 120 minafter the
start of meal load to calculate the area under the curve.
Statistical analysis was performed with Friedman multiple
comparison test.
Although peak plasma glucose level of B was tend to be lower
than that of R, no significant differencewas observed between
AUC of white rice alone (AUC_R, 4,904 ± 1,549 mg/dL*min) and
AUC_B (3,722 ± 1,214 mg/dL*min), p = 0.170. In the analysis of
AUCs after themeal load combinedwith side dishes, AUC_RCh
(2,492 ± 942 mg/dL*min), AUC_REg (2,910 ± 1,439 mg/dL*min)
and AUC_RFi (2,345 ± 1,258 mg/dL*min) were significantly
lower than AUC_R (p < 0.01, p = 0.01 and p = 0.02, respectively).
AUC_BCh (2,241.0 ± 765 mg/dL*min), AUC_BEg (2,489 ± 834 mg/
dL*min) and AUC_BFi (2,023 ± 1,167 mg/dL*min) were all even
lower than AUC_R significantly (p < 0.01). When compared to
AUC_B, on the other hand, AUC_BCh and AUC_BFi were
significantly low (p < 0.01). AUC_RCh and AUC_RFi were still
lower than AUC_B significantly (p < 0.01). No significant
difference, however, were observed between AUC_R and
AUC_RNa (2,881 ± 977 mg/dL*min). Conclusively, combined
ingestion of boiled barley rice and Japanese food side dish
might improve postprandial excursion in plasmaglucose level.

PD-109
Efficacyand safetyof gemigliptin as add-on therapy in patients
with type 2 diabetes inadequately controlled on metformin
and glimepiride
Kyung Ah HAN1, Jae Myung YU2, Hak Chul JANG3,
Young Duk SONG4, Kyu Jeung AHN5, Takkeun OH6,
Hyoung Woo LEE7, Daeho LEE8, Jae Taek KIM9,
Choon-hee JEONG10, Byoung-joon KIM11, Kyong Soo PARK12*.
1Eulji General Hospital, 2Kangnam Sacred Heart Hospital, 3Seoul
National University Bundang Hospital, 4National Health Insurance
Corporation Ilsan Hospital, 5Kyung Hee University Hospital at
Gangdong, 6Chungbuk National University Hospital, 7Yeungnam
UniversityMedical Center, 8WonkwangUniversity School ofMedicine
and Hospital, 9Chung Ang University Hospital, 10Chonbuk National
University Hospital, 11Gachon University Gil Medical Center, 12Seoul
National University College of Medicine, Korea
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Gemigliptin is a potent, selective, competitive, and long-acting
dipeptidyl peptidase (DPP) -4 inhibitor. This study evaluated
the efficacy and safety of gemigliptin as add-on therapy to
metformin and glimepiride for 24 weeks compared with
placebo in patients with type 2 diabetes mellitus (T2DM)
inadequate glycemic control.
In this multicenter, randomized, double-blind, Phase III
study, eligible patients with inadequate glycemic control
(7% HbA1c≤ 11%) were randomized to gemigliptin 50 mg
q.d (n = 109) or placebo (n = 110). The primary endpoint was
change from baseline in HbA1c after 24 weeks. Baseline
demographics were similar between groups (age 60.9 years;
BMI 24.9 kg/m2, duration of T2DM 12.9 years), with mean ±SD
baseline HbA1c of 8.12 ± 0.82% in the gemigliptin group and
8.15 ± 0.89% in the placebo group. At Week 24, adjusted
mean ±SE change HbA1c with gemigliptin was −0.88 ± 0.17%
(change with placebo −0.01 ± 0.18%; difference −0.87 ± 0.12%,
95% CI −1.09 to −0.64; p < 0.0001). The differences in pro-
portions achieving an HbA1c < 7 or < 6.5% were also statistic-
ally significant (p < 0.0001) between groups. Gemigliptin was
generallywell tolerated, although therewas a higher incidence
of overall adverse events (AEs) in the gemigliptin group than
in the placebo group (56.1% and 36.0%, respectively). Drug-
related AEs were reported for 3.7% and 2.7% of gemigliptin and
placebo, respectively. Hypoglycemia occurred in 9.4 and 2.7%
of the gemigliptin and placebo groups, respectively.
In conclusion, triple therapy with gemigliptin 50 mg q.d in
patients with T2DM inadequately controlled on metformin
and glimepiride improved glycemic control and was generally
well tolerated over 24weeks.

PD-110
Efficacy and safety of gemigliptin in type 2 diabetes patients
with moderate to severe renal impairment
Sun Ae YOON1, Byoung Geun HAN2, Sung Gyun KIM3,
Sang Youb HAN4, Young-Il JO5, Kyung Hwan JEONG6,
Kook-Hwan OH7, Hyoungchun PARK8, Sun-Hee PARK9,
Shin-Wook KANG10, Ki-Ryang NA11, Sun Woo KANG12,
Nam-Ho KIM13, YoungHwan JANG14, Sung-Ho KIM14,
Dae Ryong CHA15*. 1Uijeongbu St. Mary’s Hospital, 2Yonsei
University Wonju College of Medicine, 3Hallym University Sacred
Heart Hospital, 4Ilsan Paik Hospital, 5Konkuk University School of
Medicine, 6Kyung Hee University School of Medicine, 7Seoul National
University College of Medicine, 8Gangnam Severance Hospital,
9Kyungpook National University School of Medicine, 10Yonsei
University College of Medicine, 11Chungnam National University
College of Medicine, 12Busan Paik Hospital, 13Chonnam National
University Medical School, 14LG Life Sciences, 15Korea University
Ansan-Hospital, Korea

Renal impairment in type 2 diabetesmellitus (T2DM) limits the
available glucose-lowering medication and requires frequent
monitoring of renal function. Gemigliptin has balanced
elimination between urinary/fecal excretion and hepatic
metabolism. Thus, it needs no dose adjustment in patient
with moderate to severe renal impairment. This study
evaluated the efficacy and safety of gemigliptin in type 2
diabetic patients with moderate to severe renal impairment.
This randomized, double blind, parallel group Phase 3b study
comprised a 12-week, placebo-controlled phase followed by a
40-week, double blind active-controlled extension phase.
Patients (mean HbA1c 8.4%; age 62.0 years; BMI 26.2 kg/m2,
duration of T2DM 16.3 years; eGFR 33.3 mL/min/1.73 m2)
treated with gemigliptin (n = 66) or placebo (n = 66) for 12
weeks, thenplacebo groupwas switched to linagliptin 5 mgq.d
and treatment continued to Week 52. Primary endpoint was
HbA1c change from baseline at Week 12.
At Week 12, adjusted mean ±SE change HbA1c with gemig-
liptin was −0.83 ± 0.14% (change with placebo 0.38 ± 0.14%;
difference −1.21, 95% CI −1.54 to −0.89; p < 0.0001). After 52
weeks, adjusted mean ± SE change from baseline in HbA1c

was −1.00 ± 0.21% and −0.65 ± 0.22% in the gemigliptin and
linagliptin groups, respectively. Urinary albumin creatinine
ratio (UACR) at week 12 was reduced by 28.0% (95%CI −40.2 to
−13.3) with gemigliptin compared with 4.3% (95%CI −19.7 to
14.2) with placebo, with a between-group difference of 24.8%
(95%CI−41.8 to−2.9; p = 0.0294). During the 40-weekextension,
adverse events (AEs) were reported in 68.0% and 73.1% of
subjects on gemigliptin and linagliptin, respectively. The
incidence of hypoglycemia was similar among treatment
groups (gemigliptin, 20.0%; linagliptin, 28.8%). There was no
meaningful change from baseline in bodyweight (gemigliptin,
0.28 kg; linagliptin 0.33 kg).
In conclusion, gemigliptinwas efficacious andwell tolerated in
T2DM patients with moderate to severe renal impairment.

PD-112
Current status of metformin or acabose in addition to insulin
therapy in adult patients with T1DM in Guangdong, China
Liling QIU1, Jinhua YAN1, Daizhi YANG1, Sihui LUO1,
Xueying ZHENG1,Wenqian REN1, ShanshanXIONG1, Bin YAO1,
Jianping WENG1*. 1Department of Endocrinology and Metabolic
Disease, The Third Affiliated Hospital of Sun Yat-sen University,
Guangdong Provincial Key Laboratory of Diabetology, China

It was shown in some previous studies that metformin or
α-glucosidase inhibitors in combination with insulin con-
tributed to improving the glycemic control in patients with
type 1 diabetes (T1D), but the benefits of these agents for
T1D were still suspensive. We use data from the Guangdong
T1DM Translational Medicine Study to describe the current
use and efficacy of additional metformin or acabose therapy
in T1D.
Patients aged ≥18 years with T1D were included from the
Guangdong T1DM Translational Medicine Study, which was a
multicenter registry study of T1D in Guangdong, China.
Patients treated with additional metformin (Metformin
group, n = 90) or additional acabose (Acabose group, n = 63)
added to insulin therapy were compared against those with
insulin therapy only (Insulin group, n = 897).
Patients took 1000 mg of metformin or 120 mg of acabose per
day on average. At baseline, the body mass index (BMI) of
patients in the Metformin group (22.5 ± 3.9 kg/m2) was higher
than that of Acabose group (20.7 ± 2.8 kg/m2) or Insulin group
(20.3 ± 2.8 kg/m2) (p < 0.001), while patients in Acabose group
(38.9 ± 12.7 years old) were older than those in Metformin
group (31.4 ± 12.8 years old) or Insulin group (33.2 ± 11.8 years
old) (p < 0.001). But gender distribution, duration of diabetes,
HbA1c, daily insulin dosage and waist-hip ratio (WHR) had no
statistical difference between groups. After 1-year’s follow-
up, HbA1c improved in all groups, but the changes of it were
not significantly different between groups (Metformin group,
−0.7 (−1.7, 0.2) % vs. Acabose group, −0.4 (−2.1, 0.4) % vs.
Insulin group, −0.4 (−1.6, 0.4) %, p = 0.513). While the daily
insulin dosage, WHR and the frequency of hypoglycemia
episodes did not change in all groups. Addition of metformin
resulted in an unchanged BMI, while patients experienced
weight gain with BMI increasing by 0.5 ± 1.3 kg/m2 in Acabose
group (p = 0.038) and 0.6 ± 2.2 kg/m2 in Insulin group
(p < 0.001).
The results suggested that metformin is initiatedmore in type
1 diabetic patients with higher BMI while acabose is initiated
more in older patients with T1D in current practice in China.
Additional metformin or acabose therapy does not improve
the glycemic control for patients with T1D but additional
metforminmay contributes to keepingweight. Further study is
necessary to explore their efficacy and safety in type 1 diabetic
patients.
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PD-113
Patient responses following hypoglycemia in the IO-HAT
study: A population-based study of insulin-treated patients
with diabetes in 9 countries
Yong BEE1*, Ida KSHANTI2, Mahomed OMAR3, Ramazan SARI4,
Vicky CHAN5, Jain ANAND5, Nazrul SIDDIQUI6. 1Singapore
General Hospital, Singapore; 2Fatmawati Hospital, Indonesia;
3University of KwaZulu Natal, South Africa; 4Akdeniz University,
Turkey; 5Novo Nordisk, Switzerland; 6Mymensingh Medical College,
Bangladesh

Background and aims:Hypoglycemia is a key consideration in
the individualization of treatment in patients with diabetes
and has broad sociological and economic impacts on patients,
their families, healthcare providers and businesses. As obser-
vational studies are mainly limited to Western countries, and
by number and consistency of design, actual hypoglycemia
rates and their impact on patients’ lives, remain unclear for
many countries in the clinical practice setting.
Materials and methods: The International Operations (IO)
Hypoglycemia Assessment Tool (HAT) is a real-world, obser-
vational study of self-reported (using self-assessment ques-
tionnaires) hypoglycemic events in Bangladesh, Colombia,
Egypt, Indonesia, the Philippines, Singapore, South Africa,
Turkey and the UAE among 7,289 patients with insulin-treated
type 1 (T1D; n = 1016) and type 2 diabetes (T2D; n = 6273). This
abstract describes patient responses to hypoglycemic episodes
pre-baseline and 4 weeks post-baseline among patients with
insulin-treated diabetes in the IO-HAT study. Data are reported
as mean (SD).
Results: Rates of any hypoglycemia (per patient, per month)
were 4.8 and 6.9 in patients with T1D and 1.6 and 2.4 in those
with T2D during the retro- and prospective periods, respect-
ively. For patientswith T1D or T2D, reporting of any and severe
hypoglycemic events was significantly higher (p < 0.001) in the
prospective period,while nocturnal hypoglycemic eventswere
significantly higher (p < 0.001) in the retrospective period. At
baseline, patients reported fear of hypoglycemia on a scale of
0–10 (not afraid–absolutely terrified). Mean (SD) score of 5.5
(3.3) and 4.5 (3.3) was reported by patients with T1D and T2D,
respectively. While 17.1, 13.2 and 12.7% of patients with T1D
rated their fear as 10, 5 and 0, respectively, this pattern was
reversed in those with T2D with 10.8, 13.4 and 19.2% choosing
these ratings. A greater proportion of patients with T1D,
compared with T2D, reported taking action following hypo-
glycemia. The most common responses during the retro/
prospective periods were increased blood glucose monitoring
(T1D 51.6/43.8%; T2D 28.0/20.0%), requiring any form of
medical assistance (T1D 56.0/34.9%; T2D 41.0/24.8%) and
consulting a doctor/nurse (T1D 54.6/34.3%; T2D 39.6/24.5%).
Conclusion: These results suggest that symptomatic hypogly-
cemia occurs frequently and the fear it generates has a
significant impact on the daily lives of patients with diabetes.
Further, as patients may compromise their general health and
glycemic control to avoid hypoglycemia, improved education
and treatment management strategies are needed.

PD-114
Once-weekly DPP-4 inhibitors: The clinical efficacy and
treatment satisfaction in 51 Japanese patients with type 2
diabetes mellitus
Takahiro TOSAKI1*, Hideki KAMIYA2, Tatsuhito HIMENO2,
Yoshiro KATO2, Masaki KONDO2, Akemi INAGAKI3,
Yuka YAMAMOTO4, Kaori TSUBONAKA1, Chie OSHIRO1,
Yuki NAKAYA1, Tomoyo HAYASAKI1, Jiro NAKAMURA2. 1TDE
Healthcare Corporation TOSAKI Clinic for Diabetes and
Endocrinology, 2Division of Diabetes, Department of Internal
Medicine, Aichi Medical University School of Medicine, 3Japanese Red
Cross Nagoya Daini Hospital, 4Meieki East Clinic, Japan

DPP-4 inhibitors (DPP-4i) play an important role in treating
patients with type 2 diabetes mellitus in Japan. Once-weekly

DPP-4i have recently become available with their usefulness
anticipated. We have investigated the clinical efficacy and
Treatment Satisfaction of weekly DPP-4i, trelagliptin or
omarigliptin, in 51 out-patients with type 2 diabetes mellitus.
20 patients previously treated with other daily DPP-4i were
switched to weekly DPP-4i with the rest of anti-diabetics
unchanged. 31 patients naive to DPP-4i were treated with
weekly DPP-4i as add-on to previous treatment. Random
capillary blood glucose (RCBG) test, HbA1c, glycoalbumin
(GA), body weight, and Diabetes Treatment Satisfaction
Questionnaire (DTSQs) were evaluated. Patients who have
been switched from other daily DPP-4i had no significant
change in HbA1c and GA at 3 months. HbA1c and GA of
patients who had been naive to DPP-4i significantly improved
from 9.46 ± 2.59% to 67.11 ± 1.28% (p < 0.001) and 26.6 ± 12.1% to
17.6 ± 5.6% (p < 0.001) respectively. Nausea and diarrhea were
observed as side effects in 2 cases. In DTSQs, total score of the
first factor consisted of the six treatment satisfaction items
significantly improved from 24.3 ± 8.2 to 28.9 ± 6.6 (p < 0.05) in
patients switched to weekly DPP-4i and from 19.6 ± 8.2 to
27.9 ± 5.7 (p < 0.001) in patients who had been naive to DPP-4i.
Scores of 6 items including overall satisfaction, convenience,
flexibility, level of understanding, recommendation, and
satisfaction to continue treatment significantly improved in
patients who had been naive to DPP-4i and the trend was
similar and significant in 42 patients who were taking other
daily medication. Weekly DPP-4i are effective and well-
tolerated treatment which improves patients’ treatment
satisfaction.

PD-115
Deteriorating glycemic control after fixed-dose anti-diabetic
combinations were equally shifted to free-drugs regimens
Bing Ru GAU1, Pin Fan CHEN1*, Wei Cheng LIAN1,
Ting Chang CHEN1. 1Division of Endocrinology and Metabolism,
DaLin Tzuchi General Hospital, Taiwan

Aims: Fixed-dose combination anti-diabetic drugs have well
glycemic control and can further lower glycated hemoglobin
(HbA1c) by 0.5–1.0%. This study aimed to investigate the
glycemic effects when fixed-dose combinations were shifted
to free-drugs regimens on outpatients with type 2 diabetes
mellitus.
Methods: Between March and April 2015, a total 57 patients
(mean age, 63.2 years), who used fixed-dose combination
anti-diabetic drugs (Sitagliptin/Metformin 50 mg/500 mg,
Vildagliptin/Metformin 50 mg/500 mg and Glimepiride/
Metformin 2 mg/500 mg), and were equally shifted to free-
drugs agents were enrolled. Those free-drugs agents were
maintained for at least 3 months. The fasting blood glucose
(FBG) levels and HbA1c were collected and analyzed by paired
sample t test.
Results: The FBG levels elevated from 125 ± 29 mg/dL to
139 ± 41 mg/dL (the difference was 13.8 ± 38.3 mg/dL, p = 0.009)
and the HbA1c increased from 6.7% to 7.0% (the differencewas
0.3 ± 0.8, p < 0.001) after changing to free-drugs therapy 3
months later. Both FBG levels and HbA1c increased 14 mg/dL
and 0.3%, respectively. In addition, the ratio of HbA1c <7%
decreased from 67.9% to 58.9% (p = 0.007).
Conclusions: Changing Fixed-dose combination anti-diabetic
drugs to free-drugs regimen could deteriorate glycemic control
3 months later. Patients with type 2 diabetes with optimal
glycemic control (HbA1c <7%) should not change fixed-dose
combinations to free-drugs regimens.

PD-116
The effects of once-weekly semaglutide on beta-cell function
in subjects with type 2 diabetes
Christoph KAPITZA1*, Kirsten DAHL2,
Jacob BONDE JACOBSEN2, Mads Buhl AXELSEN2,
Eirik Quamme BERGAN2, Anne FLINT2. 1Profil, Neuss, Germany;
2Novo Nordisk A/S, Søborg, Denmark
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Background: Semaglutide is a glucagon-like peptide (GLP)-1
analog with an extended half-life in phase 3 development
for type 2 diabetes (T2D). This study evaluated the effect of
once-weekly subcutaneous (s.c.) semaglutide in steady state
versus placebo on beta-cell responsiveness in subjects with
T2D.
Methods: In this double-blind, parallel-group trial, 75 adults
with T2D (mean HbA1c 7.3%, duration of T2D 8.5 years, body
mass index (BMI) 29.6 kg/m2, age 56 years, 68% male) were
randomised 1:1 to once-weekly s.c. semaglutide (escalated to
1.0 mg) or placebo for 12 weeks. Intravenous glucose tolerance
tests (IVGTT; 25 g glucose bolus), arginine stimulation tests (5 g
arginine 2 hours after glucose infusion) and graded glucose
infusion (GGI) tests (target glucose levels: 5, 6, 7, 8, 9, 10, 11 and
12 mmol/L over 180 min) were performed at baseline and at
week 12. A control group of 12 untreated healthy subjects
(mean BMI 26.8 kg/m2, age 43 years, 67%male) also underwent
a GGI test. Insulin responsewasmeasured as the semaglutide:
placebo ratio for changes from baseline to end-of-treatment in
the area under the curve. The primary endpoint was first- (0–
10 min) and second- (10–120 min) phase insulin secretion in
the IVGTT.
Results: Following IVGTT, change from baseline for both
first- and second-phase insulin responses in subjects receiv-
ing semaglutide was significantly greater than in those
receiving placebo (estimated treatment ratio [ETR] 3.02 [95%
CI: 2.53–3.60] and 2.10 [95%CI: 1.86–2.37], respectively). In the
arginine stimulation test, increases from baseline for both
insulin concentrations and insulin secretion rate in subjects
receiving semaglutide were significantly greater than for
those receiving placebo during 0–10 min (ETR 2.82 [95%CI:
2.39; 3.32] and 1.69 [95%CI: 1.49; 1.92], respectively) and
0–30 min (ETR 4.42 [95%CI: 3.74; 5.22] and 2.69 [95%CI: 2.38;
3.05], respectively).
In the GGI test, the insulin secretion rate and slope at end of
treatment were significantly greater for semaglutide than
placebo. In the semaglutide group, both parameters were
comparable to those of untreated healthy subjects.
No new safety or tolerability issues were identified for
semaglutide.
Conclusion: Semaglutide (1.0 mg s.c. once weekly) signicantly
improved first- and second-phase insulin secretion compared
with placebo after 12 weeks of treatment. Beta-cell respon-
siveness at the end of the study in the semaglutide group
was comparable to that of untreated healthy individuals.
Semaglutidewas well tolerated, with a safety profile similar to
that of other GLP-1 receptor agonists.

PD-117
Comparison of the efficacy and safety of insulin degludec
between type 1 and type 2 diabetes
Atsushi FUJIYA1*, Risa SHIMAUCHI1, Makoto KATO1,
Emiri MIURA1, Taiga SHIBATA1, Hiroshi SOBAJIMA1. 1Ogaki
Municipal Hospital, Japan

Background:Novel insulin degludec (IDeg), a long-acting basal
insulin analog extending more than 24 hours, improves
glycemic control without an increasing risk of hypoglycemia
in both type 1 (T1DM) and type 2 diabetes mellitus (T2DM).
The aim of this study is to evaluate the efficacy and safety of
between T1DM and T2DM in daily practice.
Methods: Between March 2013 and March 2016, consecutive
283 DM patients who have received IDeg once a day were
enrolled in this study. Of them, patients who were being
treated with IDeg for more than 52 weeks after switching their
basal insulin to IDeg were examined. Insulin dose and other
medications were adjusted at their discretions in routine
clinical practice. In order to evaluate the efficacy of IDeg,
transition of glycated hemoglobin (HbA1c) level, BMI were
evaluated in both groups. Daily total insulin dose, and basal

insulin dose, and the frequency of hypoglycemic attack were
examined in T1DM group who have been received inten-
sive insulin therapy and SMBG to evaluate the safety of
IDeg. These data was evaluated before and after 4, 8, 12, 24
and 52 weeks starting IDeg. Furthermore, frequent hypo-
glycemia was defined as hypoglycemic attack more than once
a week.
Results: Data was available in a total of 148 patients (T1DM; 97
patients and T2DM; 51 patients). HbA1c level (%) was
significantly improved at 52 weeks in patients with T1DM
(8.4 ± 1.5 vs. 7.8 ± 1.3, p = 0.048) and in those with T2DM
(7.8 ± 1.1 vs. 7.2 ± 0.8, p < 0.001). There is no difference in BMI
between at baseline and at 52 week in the 2 groups. In the
T1DM group, daily total insulin dose and basal dose (unit/kg/
day) were significantly decreased [0.63 ± 0.20 vs. 0.60 ± 0.22
(p = 0.0012) and 0.24 ± 0.10 vs. 0.22 ± 0.10 (p = 0.0057), respect-
ively]. In the T1DM group, the frequency of hypoglycemic
attack more than once a week was improved after switching
their basal insulin to IDeg.
Conclusion: IDeg could improve glycemic control for patients
with both T1DM and T2DM without an increasing risk of
hypoglycemia.

PD-118
Long-term glucose lowering effects of sitagliptinmonotherapy
and dietary contents in Japanese individuals with type 2
diabetes
Saki OKAMOTO1, Hitoshi KUWATA1,2, Daisuke YABE1–3*,
Yoshiyuki HAMAMOTO1,2, Takeshi KUROSE1,2,
Yutaka SEINO1,2. 1Center for Diabetes, Endocrinology and
Metabolism, Kansai Electric Power Hospital, 2Yutaka Seino
Distinguished Center for Diabetes Reseach, Kansai Electric Power
Medical Research Institute, 3Center for Metabolism and Clinical
Nutrition, Kansai Electric Power Hospital, Japan

Aims: This study was designed to assess possible relationship
of long-term glucose-lowering effects of dipeptidyl-peptidase
4 inhibitor sitagliptin with intake of macro-nutrients in
Japanese individuals with type 2 diabetes.
Materials and methods: Changes in bodyweight (BW) and
hemoglobin A1c (HbA1c) as well as estimated intake of macro-
nutrients were retrospectively obtained for 54 Japanese
individuals with type 2 diabetes who initiated and continued
sitagliptin monotherapy without any prescription change
for 48 week (wk). Patients were categorized into two groups:
Group A, ΔHbA1c (48 wk – 24 wk) ≥0.4% and Group B, ΔHbA1c
(48 wk – 24 wk) <0.4%. Self-administered 3-day food records
were analyzed for estimated intake of macro-nutrients using
Healthy Maker Pro (Mushroomsoft Co., Ltd., Japan)
Results:Group A (n = 8; age 61.3 ± 9.3 years) showed increase in
BW (kg; 70.6 ± 6.2 to 71.7 ± 6.1) and HbA1c (%; 6.6 ± 0.3 to
7.3 ± 0.4) between 24 and 48 wks. In contrast, Group B (n = 44;
age 62.7 ± 8.5 years) showed little change in BW (kg; 62.5 ± 4.8 to
62.1 ± 5.2) and HbA1c (%; 6.5 ± 0.5 to 6.5 ± 0.5). Changes in BW
differ significantly between the two groups. Total energy
intake was significantly greater in Group A (32.8 ± 4.9 kcal/kg
IBW/day) than that of Group B (28.5 ± 5.9 kcal/kg IBW/day).
Interestingly, fat intake was significantly greater in Group A
(1.08 ± 0.15 g/kg IBW/day) than that of Group B (0.86 ± 0.26 g/kg
IBW/day) while carbohydrate intake (Group A, 3.87 ± 0.88 g/kg
IBW/day; Group B, 3.66 ± 0.81 g/IBW) and protein intake (Group
A, 1.32 ± 0.23 g/kg IBW/day; Group B, 1.16 ± 0.26 g/IBW) did not
differ between the two groups.
Conclusion: Among patients receiving sitagliptin mono-
therapy for 48 wk, those who consumed more fats resulted
in deterioration of HbA1c-lowering effects, suggesting that
dairy diets play a critical role in maintaining long-term
glucose-lowering effects of dipeptidyl-peptidase-4 inhibitors.
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PD-119
Eating habits of 84 diabetic out-patients with increased HbA1c
level or body weight in SGLT2 inhibitors treatment
Ayae KUDARA1, Takahiro TOSAKI1*, Michiko NOZAWA1,
Yoshie MURASE1, Rie TAKATE1, Yoko KYONO1,
Shizuko KIDOKORO1, Tomoyo HAYASAKI1, Masaki KONDO2,
Akemi INAGAKI3, Hideki KAMIYA2, Jiro NAKAMURA2. 1TDE
Healthcare Corporation TOSAKI Clinic for Diabetes and
Endocrinology, 2Division of Diabetes, Department of Internal
Medicine, Aichi Medical University School of Medicine, 3Japanese Red
Cross Nagoya Daini Hospital, Japan

Objective: We investigated eating habits of diabetic patients
with SGLT2 inhibitors treatment. And we studied about
correlations between eating habits and changes in HbA1c
level or body weight.
Subjects: 132 type 2 diabetic out-patients with 6-month with
SGLT2 inhibitors treatment.
Method: We conducted a questionnaire to 84 cases. We ask
some questions in a field interview survey about that how
many times they hadmeals, howmuch staple food (e.g. bread,
rice) or vegetables they had, if they had some snacks or
not (e.g. Western-style confectioneries, Japanese confec-
tioneries, vegetable juice, beverages including high-fructose
corn syrup), if they eat at regular times, and if they had a meal
after 9 p.m. We investigated relations among these question-
naire results, HbA1c level, body weight and visceral fat mass
area.
Result: Both HbA1c and body weight did not improve in 12% of
entire cases with SGLT2 inhibitors treatment. In a group with
HbA1c level elevation, the patients tended to eat at irregular
times. In a group with weight increase, the patients tended to
drink a beverage including high-fructose corn syrup, eat at
irregular times, and have a meal after 9 p.m. Also, the number
of the times they had a meal was less than 3, or they didn’t
have much amount of staple food or vegetables. On the other
hand, some patients whose body weight decreased said that
they always had chewed gum or drunk somewater when they
had felt hungry. And they also said that they had stopped
eating before they had felt full, and had had dinner earlier
than usual.
Conclusion: We considered that eating habits might be
associated with effectiveness of SGLT2 inhibitors. It might be
important for medical staffs to ask patients about their eating
habits frequently and give advice suited for individual patients
on them.

PD-120
Linagliptin reduces the diabetic nephropathy score, DN_Score,
in patients with T2DM and microalbuminuria: A predefined
substudy from the MARLINA-T2D™ trial
Tzu-Ling TSENG1, Wei-Ya LIN1, Hsiang-Chi WANG1,
Sandra THIEMANN2, Maximilian VON EYNATTEN2,
Lee-Ming CHUANG3*. 1Bio Preventive Medicine Corp., Taiwan;
2Boehringer Ingelheim Pharma GmbH& Co. KG, Germany; 3National
Taiwan University Hospital, Taiwan

Background and aims: In the MARLINA-T2D™ study, we
applied a novel urinary biomarker panel, DNlite, to investigate
the renal effects of Linagliptin in patients with type 2 diabetes.
Materials and methods: The diabetic nephropathy score
(DN_Score) is a composite score built from fitting
several urinary biomarkers in DNlite to a statistical model,
that correlates highlywith the stage of diabetic nephropathy. It
has been validated in previous studies. MARLINA-T2D™ is a
Phase IIIb, multicenter, multinational, randomized, double-
blind, placebo controlled, parallel group study to evaluate the
glycemic and renal efficacy of once daily administration of
linagliptin 5 mg for 24 weeks in type 2 diabetes patients, with
micro- or macroalbuminuria (30–3000 mg/g creatinine) on top
of current treatment with Angiotensin Converting Enzyme
inhibitor or Angiotensin Receptor Blocker. The percent change

from baseline in DN_Score at week 24 was analyzed by an
analysis of covariance (ANCOVA) based on the full analysis set,
with baseline DN_Score as the prespecified covarite. Several
other covariates were also explored.
Results:Out of 360 patients in MARLINA-T2D™, urine samples
for this substudy were available for 139 and 148 individuals
for PBO and linagliptin, respectively. Linagliptin significantly
reduced DN_Score from Week 0 to Week 24 vs PBO in patients
with type 2 diabetes and UACR < 300 mg/g creatinine at
baseline, p < 0.05. No effect was seen in patients with UACR
≥300 mg/g creatinine at baseline.
Conclusion: In patients with type 2 diabetes and microalbu-
minuria linagliptin significantly improved a diabetic nephro-
pathy panel, as assessed by DN_Score. The renal effects of
linagliptin in early stages of glomerular damage warrant
further research.

PD-121
Incretin-based therapy has better glycemic sustainability and
less variability in patientswith diabetes on stable anti-diabetic
medications
Bing Ru GAU1, Pin Fan CHEN1*, Wei Cheng LIAN1,
Ting Chang CHEN1. 1Division of Endocrinology and Metabolism,
DaLin Tzuchi General Hospital, Taiwan

Aims: Incretin-based therapy was ever proved more effective
in lowering glycated hemoglobin (HbA1c) in Asian group. This
study aimed to investigate the glycemic sustainability and
variability effects of incretin-based therapy in type 2 diabetic
patients in real-world practice.
Methods: A total 623 outpatients with type 2 diabetes mellitus
(mean age, 64.7 years), received stable fixed-dose combina-
tions oral anti-diabetic agents (OADs) without any adjustment
for at least 6monthswere enrolled during January toApril 2015
after patients who used insulin were excluded.
Those patients were divided into two groups: those who
treated with incretin-based therapy (n = 391) and others (n =
232). The medical records were reviewed and laboratory tests
were collected and analyzed. The Analyses of Covariance
with adjustment of age, gender, years of diabetes diagnosis,
renal function, baseline HbA1c and numbers of OAD’s
categories was using to compare glycemic control between
two groups.
Results: The baseline HbA1c (mean ± standard deviation) of
incretin-based group and comparison group were 7.1 ± 0.9%
and 7.2 ± 1.0%, respectively (p = 0.211). The group of incretin-
based therapy revealed better glycemic control in the following
6 –month periods. The average HbA1c (marginal mean ±
standard error) between groups was 6.9 ± 0.4% and 7.3 ± 0.5%
(p < 0.001) in 3 months and 7.0 ± 0.4% and 7.2 ± 0.5% (p = 0.024)
in 6 month. In addition, the statistic variances of HbA1c in
the following period in two groups were 0.28 ± 0.49 and
0.367 ± 0.90, respectively (p = 0.007).
Conclusion: In this study, incretin-based therapy was shown
the effects of better glycemic sustainability and less variability
in diabetic patients on stable anti-diabeticmedications in real-
world practice.

PD-122
A real world experience of long-acting GLP-1 receptor agonists
in a medical center in southern of Taiwan
Chun-Yi YANG1*. 1Division of Endocrinology & Metabolism,
Department of Internal Medicine, Chi-Mei Medical Center, Taiwan

Objective: To determine whether treatment with long acting
agonists of glucagon-like peptide-1 receptor (GLP-1R)-
Liraglutide result in weight loss and glycemic control in real
world practice. We presented our experience of Long-acting
GLP-1 receptor agnists (Liraglutide) in treating of overweight
and obese T2DM patients

Poster Presentations / Diabetes Research and Clinical Practice 120S1 (2016) S65–S211 S129



Method and materials: We collect adult participants in our
OPD with a body mass index of 25 or higher; with type 2
diabetes mellitus; and who received liraglutide once daily at
clinically relevant doses for at least 24 weeks. We assess the
effect of weight loss and assessed markers of glycaemic
control: fasting plasma glucose, glycated haemoglobin (per-
centage of HbA1c.).
Results: During Jun 2015 to April 2016, we collect 128 diabetic
patients (M:F = 65:63, age around20–60 years old, BMI = 27 + 10),
who had already received two or three kinds of oral hypogly-
cemic agents and long-acting GLP-1 receptor agonist
(Liraglutide) for more than 24 weeks. In the overall analysis,
GLP-1R agonists had beneficial effects on bodyweight loss. But
did not have a significant effect on glycemic control (HbA1c).
GLP-1R agonists were associated with nausea, diarrhoea, and
vomiting.
Conclusions:The realworld experience in our hospital showed
that although treatment with GLP-1R agonists deed leads to
weight loss in overweight or obese patients with type 2
diabetes mellitus, but no improvement of A1c during 24
weeks treatment in most of the patients.

PD-123
The short-term glycemic effects of a smartphone-based
communication application management
Pin Fan CHEN1, Bing Ru GAU1*, Wei Cheng LIAN1,
Ting Chang CHEN1. 1Division of Endocrinology and Metabolism,
DaLin Tzuchi General Hospital, Taiwan

Aims: Web-based telemedicine is proved to improve glycemic
control in patients with diabetes. However, around the clock
care for diabetes has rarely studied. This study aimed to
investigate the impact of a smartphone-based communication
technology (Health2Sync) on glycemic control.
Methods: From October 2015 to January 2016, a total 174 type 2
diabetic patients (mean age 51.7 years) with glycohemoglobin
(HbA1c) >7%was introduced to participatewith a smartphone-
based diabetes health care application. Those patients were
divided into a novel glycemicmanagement group (n = 24) and a
traditional group (n = 150). The novel diabetic management
included 2 or 3 nearly full-dose oral antidiabetics drugs
initially. Then the regimens were adjusted aggressively to
prevent glucose levels less than 100 mg/dL. The medical
history and following laboratory tests including glucose
levels were collected and analyzed. The Analysis of Variance
with adjustment of age, gender, diabetes duration, renal
function and baseline HbA1c were used to test the difference
of glycemic control.
Results: Overall, HbA1c improved from 8.8 ± 1.6% to 8.0 ± 1.3%
(p < 0.001) after patients participated with this smartphone-
based diabetes health care application. The baseline HbA1c
between the novel glycemic management group (n = 24) and
the traditional group are 9.9 ± 1.2% and 8.6 ± 1.5% (mean ± SD),
and the HbA1c level improved to 7.2 ± 0.3% and 8.1 ± 0.1%
(marginalmean ± SE) in 3months later, respectively (p = 0.003).
There is no episode of severe hypoglycemia during this
period.
Conclusions:The application of around the clock smartphone-
based diabetic management can successfully improve the
glycemic control of type 2 diabetic patients. In addition, a novel
diabetic management with aggressive medication adjustment
significantly improves patient’s glycemic control without
further increase in risk of severe hypoglycemia.

PD-124
Influence of digestible carbohydrate in glycaemic index of
healthy individuals and diabetes
Asha Murshida MUTHALIB1*, Kamal Abdul NASER2,
Ramaiya SIVAKANESAN3, Badurdeen Mohamed NAGEEB4.
1Institute of Indigenous Medicine, University of Colombo, Rajagiriya,
Sri Lanka; 2King’s Mill Hospitl, Sutton in Ashfeild, Nottinghamshire,

United Kingdom; 3Department of Biochemistry, Faculty of Medicine,
University of Peradeniya, 4Institute of Indigenous Medicine,
University of Colombo, Sri Lanka

South East Asia is second highest number of deaths attribut-
able to diabetes of any of the seven IDF regions, after the
Western Pacific Region. More than half (53.2%) of these deaths
occurred in people under 60 years of age. In South East Asia,
one quarter of all births are affected by high blood glucose in
pregnancy. Management of diabetes at the initial stage and
prevention of future onset could be easily achieved by dietary
management. There is currently much scientific and popular
interest in the role of low glycaemic index (GI) food and
digestible carbohydrate in the management of diabetes. The
digestible carbohydrate content in a food is an important
factor in determining Glycaemic index of the food. The
objective of the study was to determine the digestible
carbohydrates of white, brown rice flour and white wheat
flour (white flour/plain flour) made food and glycaemic index
(GI) for same flour made food in healthy and diabetic patients.
Available carbohydrate of each food was determined in
duplicates using 6 replicates by Megazyme essay kit.
Themean age and bodymass index of healthy individuals and
controlled diabetes were 36 ( ± 8.89) years, 22.7 ( ± 1.46) kgm−2,
46 ± 9.5 years and 27.6 ± 4.7 kgm−2 respectively. The available
carbohydrate in white, brown rice flour and white wheat flour
made food were 24.2 ± 2.5%, 23.1 ± 0.9 and 25.4 ± 2.1 respect-
ively. The GI of white, brown rice flour and white wheat flour
made food in healthy individuals, controlled and uncontrolled
diabeteswere 75.1 ± 3.3, 72 ± 2.74 and 84.7 ± 3.7; 89 ± 2.6, 84 ± 1.4
and 98.3 ± 3.5; 97 ± 1.1, 95 ± 1.3 and 103.4 ± 1.2 respectively.
Digestible carbohydrate is low in brown rice flour compared
to white rice & white wheat flour. Healthy individual shows
low GI compared to both controlled and uncontrolled diabetes
for the same amount of digestible carbohydrates contained
food. From this study it is obvious that whole grain flour made
food contained less digestible carbohydrate and refined grain
made out of flour contained high digestible carbohydrate.
Same digestible carbohydrate contained foods showed differ-
ent GI in healthy individuals and diabetes. Digestible carbo-
hydrate of a food is important to determine the GI and when it
comes to healthy individuals and diabetes even though low
digestible carbohydrate foods showed high GI.

PD-125
Efficacy and safety comparison of sitagliptin and glimepiride
in elderly Japanese patients with type 2 diabetes: START-J
Nobuyuki SHIHARA1*, Yasuo TERAUCHI1,2, Hitoshi ISHIDA1,3,
Masafumi KITAOKA1,4, Jo SATOH1,5, Daisuke YABE1,6,7,
Yuichiro YAMADA1,8, Yutaka SEINO1,6,9. 1Japan Association for
Diabetes Education and Care, 2Department of Endocrinology and
Metabolism, Yokohama City University Graduate School of Medicine,
3Third Department of Internal Medicine, Division of Diabetes,
Endocrinology andMetabolism, Kyorin University School of Medicine,
4IMSMiyoshi General Hospital, 5TohokuMedical and Pharmaceutical
University Wakabayashi Hospital, 6Kansai Electric Power Medical
Research Institute, 7Department of Diabetes, Endocrinology and
Nutrition, Kyoto University Graduate School of Medicine,
8Department of Endocrinology, Diabetes and Geriatric Medicine,
Akita University School of Medicine, 9Kansai Electric Power Hospital,
Japan

Objective: DPP-IV inhibitors which rarely cause hypoglycemia
are possible to be anti-diabetic agent as the first line therapy
for elderly patients with type 2 diabetes (T2DM) who could not
manage hypoglycemia sufficiently. The purpose of this study
was to compare the efficacy and the safety of sitagliptin and
glimepiride in drug naïve elderly Japanese patients with
T2DM.
Subjects: Patients with T2DM whowere OHA naïve or on α-GI/
biguanide monotherapy (to be washed out 4 weeks prior to
randomization). Age ≧60 y.o., HbA1c ≦6.9%, >8.9%.
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Methods:A randomized, controlled, open-labeled,multicenter
study was performed for 52 weeks. Starting dose for sitagliptin
was 50 mg per day, could be increased up to 100 mg (25–50 mg;
30≦GFR < 50). Starting dose for glimepiridewas 0.5 mg per day,
could be increased up to 6.0 mg. After that, each investigator
titrated dose to aim at FPG <130 mg/dL, with concerning about
hypoglycemia.
Results: Analyzed subjects were 291 patients (148/143: sita-
gliptin/glimepiride) whose written informed consent were
obtained and who started administration of the study drugs.
Average age was 70.3 ± 5.6/71.1 ± 5.6 (yr), BMI was 24.1 ± 3.3/
24.5 ± 3.9 and HbA1c was 7.5 ± 0.7/7.5 ± 0.7 (%), respectively.
Any parameter did not have significant difference between the
randomized two groups. HbA1c decreased significantly within
24 weeks in both groups. The changes in HbA1c from baseline
to 24 weeks were −0.69 ± 0.62% (sitagliptin) and −0.86 ± 0.65%
(glimepiride), respectively. While glimepiride group had sig-
nificantly larger decrease in HbA1c (p = 0.008) at 24 weeks,
there was no significant difference between the two groups at
52 weeks (−0.65 ± 0.59%/−0.78 ± 0.69% p = 0.069). A significant
difference was observed in the changes in body weight from
baseline to 52 weeks between the two groups (−0.37 ± 2.44 kg/
0.31 ± 2.92 kgp = 0.043). The incidences of hypoglycemiawere 7
(sitagliptin) and 23 (glimepiride) patients, respectively.
Glimepiride group had significantly more frequent occurrence
of hypoglycemia (p = 0.002).
Conclusion: Our results showed that sitagliptin had slightly
lower efficiency in 24 weeks, but had no significant difference
in 52 weeks and higher safety about hypoglycemia. We
propose from this trial that Sitagliptin is effective and safe
for elderly Japanese type 2 diabetes patients as a first line
therapy.

Delay Diabetes Complication: What Can
We Do?

PE-01
Factors associated with diabetic retinopathy in patients with
early and late diagnosed type 2 diabetes in Bangladeshi
population
Rula HADDAD1*. 1Ms Rula, Jordan

Aim:To assess the determinants of severity andprogression of
DR among early and late diagnosed type 2 diabetic, and to
assess the proportion of sight threatening and visual impair-
ment in type 2 diabetes patients attending BIRDEM hospital in
Bangladesh.
Background: Early onset type 2 DM may affect the develop-
ment of diabetic retinopathy (DR) at a relatively younger
age. DR is a serious problem that is well characterized by
impaired vision; a condition known as sight threatening
retinopathy (STR). The prevalence and incidence of STR in
developed countries have been noticed and well recognized.
However, there was only one national survey that empha-
sized on causes of visual impairment and blindness among
adults in Bangladesh, but it revealed that DR is not the main
cause for blindness or visual loss among this population. No
other studies have been conducted in Bangladesh that
estimate the magnitude of STR, and the impact of prognostic
indicators on STR, visual impairment and blindness. Moreover
there is no study that identifies the determinants of severity
and progression of DR among early and late diagnosed type
2DM.
Method: A cross sectional study was conducted in outpatient
ophthalmic clinic at BIRDEM, Dhaka. Dilated color fundus
photography was performed in all patients who have type 2
diabetes, and those showing some degree of retinopathy
were included. Data on socio-demographic characteristics,

anthropometric measures and blood pressure were obtained
from patients meeting the eligibility criteria.
Biochemistry blood test was recorded from the patient book
file.
Results: Two hundred and fifty seven patients (110 female, 147
men) with type 2 diabetic were included in the study. Diabetic
retinopathy was distributed as follows; NPDR (36%), CSME
(43%), and PDR (21%). The proportion of patients with STR and
visual impairment (moderate and severe) were 64% and 56.4%
respectively. Severe visual impairmentwas observed in 2.7%of
the cases. HDL, FBS, and being diagnosed early with diabetes
were associated with progression of DR. The risk of SRT
increased with age (P < 0.01). The median time to STR onset
was estimated at 17 years for females, and 15 years for men.
Hypertension and HbA1c were not significantly associated
with STR, visual impairment or progression of DR.
Conclusion: Our study showed that the prevalence of visual
impairment was much higher than the national estimate of
13.8%. In resource limited countries, regular screening for
diabetic complications should be supported fully by govern-
ment health institutions if the prevalence of STR and visual
impairment are to be reduced substantially.

PE-02
Prevalence of retinopathy in population with prediabetes in
China: Results from a cross-sectional survey and retrospective
analysis
Zhenping ZHAO1, Tengfei MAN2, Mei ZHANG1,
Tongtong WANG3, Zhengjing HUANG1, Shusen LIU2,
Yichong LI1, Qian DENG1, Samuel S. ENGEL3,
R. Ravi SHANKAR3, Kimberly G. BRODOVICZ3, Yingmei TU2,
Limin WANG1, Lihong WANG1*. 1National Center for Chronic and
Non-communicable Disease Control and Prevention, Chinese Center
for Disease Control and Prevention, 2Merck Sharp & Dohme (China)
R&D Co., Ltd., Beijing, China; 3Merck Research Laboratories, Merck &
Co., Inc., Kenilworth, NJ, USA

Background: It has been estimated that 50.1% Chinese adults
(about 480 million) have prediabetes in China. Quantifying
prevalence of retinopathy among prediabetic adults, espe-
cially those continuously remaining prediabetic, could be used
to estimate future healthcare costs and justify priority
intervention for prediabetes. However, there is limited data
in the Chinese population.
Objective: This cross-sectional survey was designed to esti-
mate the prevalence of retinopathy among those with
diabetes, prediabetes and population with normal glucose
tolerance (NGT) in China in 2014. This study also retrospect-
ively determined the glucose tolerance status of the cohort in
2010, and compared the prevalence of retinopathy among
those who remained prediabetic or NGT from 2010 to 2014.
Method: Chinese adults aged above 18 years old with
prediabetes and NGT were identified from four counties/
districts in 2010, and were followed up to 2014. Fundus
photography was implemented at the end of the follow-up.
Retinopathy was diagnosed by two trained ophthalmologists
independently using modified Airlie House classification. If
the diagnoses were different from each other, a third
ophthalmologist was to recheck the fundus photography and
make a final diagnosis. Three groups, diabetes, prediabetes,
and NGT using ADA diabetes diagnosis definition, were
compared according to self-reported diabetic status or based
on blood testing in 2014. A further analysis between the
subgroups who remained prediabetic or NGT in the 4-year’s
follow-up was also conducted.
Results:Out of 830 subjects whowere successfully followed up
in 2014, 92, 342 and 396 were found to be diabetic, prediabetic,
and NGT, respectively. Retinopathy was diagnosed in 17
(18.5%), 51 (14.9%), and 46 (11.6%) of the diabetic, prediabetic
and NGT individuals, respectively. According to their diabetic
status in 2014, compared to NGT individuals, the odds ratio of
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retinopathy among diabetic and prediabetic individuals were
1.7 (95%CI: 0.9, 3.2) and 1.3 (95%CI: 0.9, 2.1). Retinopathy was
observed in 34 (17.0%) of those remaining prediabetic and 18
(9.2%) of whose remaining NGT during the 4-year follow-up.
Compared to individuals who remained NGT, those who
remained prediabetic for 4 years were 2 (95% CI: 1.1, 3.7)
times more likely to have retinopathy; but the risk became
lower (OR = 0.9, 95% CI: 0.5, 1.9) after adjusting baseline age,
sex, BMI, hypertension.
Conclusions: Although risk of retinopathy seemed higher in
prevalent and long-term prediabetic state than NGT, but no
significant association were found between them. Other
baseline risk factors, such as hypertension, may play more
important role in the relationship with retinopathy.

PE-03
Risk factors of arterial stiffness in patientswith type 2 diabetes
Yi-Mei WANG1*, Wen-Jane LEE2, Wayne H.-H. SHEU3.
1Department of Neurology, National Taiwan University Hospital,
Yun-Lin Branch, 2Department of Medical Research, Taichung
Veterans General Hospital, 3Division of Endocrinology and
Metabolism, Department of Internal Medicine, Taichung Veterans
General Hospital, Taichung, Taiwan

Background: Cardiovascular disease (CVD) is the main causes
of death in type 2 diabetes mellitus patients (T2DM). Early
identifications of those diabetes individuals at high risk for
CVD with subsequent interventions are important.
Objective: Brachial-ankle pulse wave velocity (baPWV), a
known indicator of arterial stiffness, is an independent
predictor of cardiovascular morbidity and mortality. We
investigate the determinants of cardiovascular risk factors
from measurements of baPWV in patients with T2DM.
Methods: This was a cross-sectional study with 93 T2DM
subjects who had no apparent history of CVD were enrolled.
After accurate clinical examinations and biochemical evalua-
tions, the enrolled subjects underwent baPWV examinations
by using VP-1000 Automatic Arteriosclerosis Measurement
System.
Results: The mean age of T2DM subjects was 61.5 ± 7.8 years
and the mean duration of diabetes was 11.7 ± 6.9 years. The
mean baPWVvaluewas 15.5 ± 2.0 m/s.We found that values of
baPWV had statistically significantly correlations with the age
(r = 0.389, p = 0.001), bodymass index (BMI) (r =−0.194, p = 0.06),
duration of diabetes (r = 0.278, p = 0.007), regular exercise
(r = 0.219, p = 0.03), heart rate (HR) (r = 0.231, p = 0.03), systolic
blood pressure (SBP) (r = 0.571, p < 0.001), diastolic blood
pressure (DBP) (r = 0.405, p < 0.001), pulse pressure (PP) (r =
0.459, p < 0.001), mean arterial pressure (MAP) (r = 0.573, p <
0.001), hemoglobin (Hb) (r =−0.184, p = 0.08), hemoglobin
A1c (HbA1c) (r = 0.455, p < 0.001), creatinine (cre) (r = 0.361,
p < 0.001), albumin (r =−0.192, p = 0.07), homocysteine (Hcy)
(r = 0.255, p = 0.01), D-dimer (r = 0.301, p = 0.003), fibrinogen
(r = 0.277, p = 0.007), tissue inhibitor of metallopeptidase
inhibitor 1 (TIMP-1) (r = 0.364, p = 0.003), plasminogen activator
inhibitor-1 (PAI-1) (r =−0.228, p = 0.03), and urine albumin-
creatinine ratio (UACR) (r = 0.508, p < 0.001). In amultiple linear
regression analysis, age (95% CI: 0.011–0.106; p = 0.02), HR (95%
CI: 0.009–0.073; p = 0.01), MAP (95% CI: 0.048–0.107; p < 0.001),
fibrinogen (95% CI: 0.001–0.014; p = 0.03), TIMP-1 (95% CI:
0.0001–0.007; p = 0.04), and PAI-1 (95% CI: −0236 to −0.202;
p = 0.02) were independently associated with levels of baPWV
in T2DM after adjustment of confounding risk factors.
Conclusions: These results suggest that older age, higher HR,
BP, fibrinogen, TIMP-1, and lower PAI-1 are associated with
levels of baPWV in T2DM subjects without CVD.

PE-04
Cases of diabetes complicated by sexual dysfunction
Shu Fen WANG1*, Nai Ying KO2. 1No.901, Zhonghua Rd.,
Yongkang Dist., Tainan City, 2No.1, Ta-Hsueh Road, Tainan, Taiwan

Objectives: There are 371 million patients of diabetes in the
world. The overall prevalence of sexual dysfunction among
diabettics is 13.3–90%. Sexual dysfunction is the common
problem caused by diabetes. Sexual health is part of care for
patients. However, it tends to be neglected and it results in low
self-esteem and impact on quality of life. The current study
aimed to analyze case of diabetes complicated by sexual
dysfunction.
Methods: With diabetes for 11 years, the 40-year-old unmar-
riedmale in amedical center in southern Taiwan has suffered
from erectile dysfunction, resulting in anejaculation even after
masturbation. Although the patient experiences an orgasm,
has sexual fantasies, and masturbates for two to three times
a week (had masturbated two times a day once), he has
been suggested taking Viagra while having checkups in the
urological department. Data collection included Arizona
Sexual Experience Scale (ASEX-CV), previous medical history,
medication use, chart review, and in-depth interview.
Results: The evaluation score of ASEX-CV was 26 and the
scores of penis erection and ejaculation satisfaction were both
six, thus revealing the participant’s erectile dysfunction and
anejaculation. The participant did not understand the rela-
tionship betweendiabetes and sexual dysfunction, feeling that
life would be meaningless without sex.
Conclusions: Diabetes and sexual function are closely related
and the prevalence is very high. What matters is not just cure,
but the prevention of sexual dysfunction related to diabetes.
The results revealed the close relationship between diabetes
and sexual functions.

PE-05
To prevent hemo-dialysis therapy due to diabetic
nephropathy. High-risk approach or population approach?
From doctors’ association’s point of view
Hitomi FUJII1,2*, Nozomi AKASHI2, Makoto KUROISHIKAWA2,
Eitaro KODANI2, Hajime SASABE2, Hiroyuki NAKAMURA2,
Satoshi HONJO2, Toshiki WATANABE2, Shinichi TACHIKAWA2,
Isao INO3, Takaichi MIYAKAWA1,2, Yutaka TAMURA2.
1Tama-City Mirai Clinic, 2Tama-City Medical Association,
3Tama-City Division of National Health Insurance and Pension, Japan

Concerning about rapid-aging society in Japan, national and
local governments are concentrating onhow to reducemedical
cost. To reduce high cost of starting and sustaining hemo-
dialysis, high-risk approach has been proposed for people
found as diabetes kidney disease by annual checkup held by
national insurance. Population approach for “metabolic syn-
drome” has been done for years by local government and
private sectors. The target was citizens who did not have
“home doctors” to visit regularly. And the purpose was to
prevent them from the onset of diabetes and atherosclerotic
disease.
However, at this moment, diabetes patients with nephropathy
already progressed and already visit their home doctors
regularly are the target.
Objective and Methods: To summarize three years of preven-
tion program of deterioration of diabetic nephropathy that has
beenheld by Tama-city and cooperation of doctors association
in Tama-city. Analyzing data of pre- and post-program and
compared between participants and non-participants.
Results: Body weight and blood pressure improved after the
program. HbA1c improved among poor control group. Non-
participants who rejected to participate the program tended to
have more proteinuria, more female smokers, and less
repeaters of annual checkup. However the data themselves
were not different between participants and non-participants.
Discussion: As local government and doctors’ association,
how to efficiently contribute for people’s health was the main
point of discussion. The local government started to dig up
people who never coming to checkups or who do not have
“home doctors” even they received recommendation of
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visiting doctors. Doctors’ association shared the knowledge of
taking urinal albumin regularly for early detection of diabetic
nephropathy, recommending their patients to visit ophthal-
mologists and dentists, evaluating patients’ effort of lifestyle
modification and adjusting their medication appropriately.

PE-06
Frequency of using eye care among persons with diabetes and
diabetic retinopathy in DIY: A rural-urban comparison
Atika SAFITRI1*, M.B. SASONGKO2. 1Faculty of Medicine, Gadjah
Mada University, 2Department of Ophthalmology, Gadjah Mada
University, Indonesia

Background: Diabetic Retinopathy is a microvascular compli-
cation of diabetes and the leading cause of blindness. Having
annual eye examination routinely is a key to reduce the risk of
blindness among persons with diabetes. However, poor
compliance is common in many areas.
Purpose: To compare the use of eye care among diabetic
patients in urban and rural area of DIY, Indonesia.
Method: This was a community-based cross sectional study,
involving all adultswith diabetes type 2.We obtained all socio-
demographic characteristics, behavior towards general and
eye care, and history of past illnesses through interview. Each
patient underwent fundus examination. Chi square was used
for statistical analysis.
Results: 1092 participants with DM type II were participated
and divided into 2 categories, 488 from urban and 605 from
rural. There were 38.4% urban participants and 45.9% rural
participants were known having retinopathy diabetic (RD). Of
these, only 3.3% of urban patients and 2.6% of rural patients
reported to have had regular eye check onmonthly basis, 2.2%
of urban patients and 2.2% of rural patients were on 3–6
monthly basis. Nearly all participants in urban (83.6%) and
rural (86.9%) area had never had an eye examination. There
were no significant differences regarding the use of eye care in
urban and rural population (p = 0.707). Meanwhile, nearly all
participants in urban (95.3%) and rural (95.5%) visit physician
routinely to control their diabetes (p = 0.284)
Conclusion: There are no significant differences between
urban and rural person with diabetes regarding the use of
eye care. Nearly all of population with diabetes in urban and
rural area of DIY, Indonesia has never used eye care. Thus,
barrier to eye care services needs to be identified.

PE-07
Campaign held for clinic outpatients to visit an
ophthalmologist at least once a year
Asako MURAI1*, Teuko KONISHI1, Mayumi HAKOGI1,
Reiko TOKUNAGA2, Yuko WATANABE1, Yoshiaki KAWAGOE1,
Hitomi FUJII1, Takaichi MIYAKAWA2. 1Tama-Center Mirai Clinic,
2Kunitachi Mirai Clinic, Japan

Our clinic has six diabetologists, but no ophthalmologists.
We seek effective network with local ophthalmologists.
We usually use a small “Diabetes Notebook” and attached
“Diabetes Notebook for the Eyes” to show their complication
data with their present glycemic control status and to share
with the patients’ ophthalmologists and our clinic. We
investigated the adherence of checking eye complications
and obstacles against the regular visit. We also made posters,
“Let’s to the eye doctor”, talked to our patients for three
months during this campaign.
We administered a questionnaire about checking eye compli-
cations. Consent was obtained by writing down the answers
from 1175 diabetes patients (715 male and 462 female). The
average agewas 61.2 (SD 12.6) years old, and duration of illness
was 12.3 (9.0) years.
75 (n = 832) % of patients have visited ophthalmologists
in a year. The reasons which they chose most were “A: by
recommendation (of our clinic)”, “B: the complication will

silently progress”, “C: had symptoms” respectively. The longer
their duration of illness, the more they answered B, and less
duration, the more they answered A (Chi-squire test; p < 0.05).
The utility rate of notebooks was 54% (from Ophthalmologist
to our clinic) and 59% (from our clinic to ophthalmologist). 56%
of the patients chose B used the notebook as a tool, and 64% of
patients answered A did so (p < 0.01). The most chosen reason
of no visit was “not enough time” and those who chose this
was younger than those who chose other reasons (51.9 vs.
62.1 y/o; t-test p < 0.0001). 44 out of 509 patients who answered
that they did not have retinopathy actually had (Simple 39,
Pre-Proliferative 2, stopped PDR 3). 97.3% of the patients
who visited ophthalmologists answered they will go this
year, too. However, 2.7% rejected going because they “do not
understand the necessity” and had “already been operated
on”. More than half of the patientswere told when they should
come again.
The rate of regular visits to ophthalmologists was relatively
high. The longer they have had diabetes, the deeper they have
understood about their disease and how it is tied up with the
behavior of the regular visit. However not all the patients
correctly understood their status of retinopathy. Therefore
sharing the “notebook” among patients, diabetologists and
ophthalmologists is considered to be efficacious to obtain the
facts and deepens education on diabetes from two directions;
ophthalmologists and diabetologists.

PE-08
Tissue inhibitor of metalloproteinase-1 is associated with
carotid plaque score in patients with type 2 diabetes and
hypertension
Yi-Mei WANG1*, Wen-Jane LEE2, Wayne H.-H. SHEU3.
1Department of Neurology, National Taiwan University Hospital,
Yun-Lin Branch, 2Department of Medical Research, Taichung
Veterans General Hospital, 3Division of Endocrinology and
Metabolism, Department of Internal Medicine, Taichung Veterans
General Hospital, Taichung, Taiwan

Background: Type 2 diabetes mellitus (T2DM) and hyperten-
sion (HTN) are associated with an increased risk of premature
death from stroke. Early identifications of those T2DMpatients
with HTN at high risk of stroke with subsequent interventions
are important. It is known that carotid artery plaque score
(CPS) is an independent predictor of stroke.
Objective: The aim of the present study was to determine
whether there is an association between CPS and cardiovas-
cular risk factors in patients with T2DM and HTN.
Methods: This was a cross-sectional study with a total of 82
subjects with T2DM and HTN who had no apparent history of
cerebro-cardiovascular disease. After careful clinical examina-
tions and biochemical evaluations, the enrolled subjects
underwent ultrasonography of both carotid arteries to detect
presence of plaque. The total CPS reflected the total number of
sites with plaques and ranged from 0 to 6 (each of the CCAs,
bifurcations, and ICAs, bilaterally). We used linear regression
models to assess the relationship between cardiovascular risk
factors and CPS in studied subjects.
Results: The mean age of subjects with T2DM and HTN was
63.3 ± 7.5 years and the mean duration of diabetes was
12.4 ± 6.8 years. The mean CPS value was 3.5 ± 2.0. We found
that values of CPS had statistically significantly correlations
with the age (r = 0.44, p < 0.001), duration of diabetes (r = 0.300,
p = 0.006), body mass index (BMI) (r =−0.310, p = 0.005),
smoking (r = 0.194, p = 0.08), systolic blood pressure (SBP)
(r = 0.275, p = 0.01), pulse pressure (PP) (r = 0.302, p = 0.006),
meanarterial pressure (MAP) (r = 0.309, p = 0.005), red blood cell
count (RBC) (r =−0.239, p = 0.03), heamtocrit (Hct) (−0.191,
p = 0.09), hemoglobin A1c (HbA1c) (r = 0.203, p = 0.07), log
homocysteine (log Hcy) (r = 0.225, p = 0.04), tissue inhibitor of
metallopeptidase inhibitor-1 (TIMP-1) (r = 0.396, p = 0.002),
estimated glomerular filtration rate (eGFR) (r =−0.237, p = 0.03),
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and use of antiplatelet drugs (OR = 0.197, p = 0.08). In amultiple
linear regressionanalysis, TIMP-1 (95%CI: 0.007–0.003; p = 0.01)
was independently associatedwith CPS in patients with T2DM
and HTN after adjustment of confounding risk factors.
Conclusions: These results suggest that TIMP-1 is associated
with CPS in patients with T2DM and HTN.

PE-10
Influencing factors of intention to receive examination of
diabetes complications
Yi-Lin HSIEH1, Fang-Hsin LEE2*, Shiau-JiaWEN1, Pei-Yu CHIU1,
Tsui-Hsien TSAI1, Sheng-Che LIN3. 1Community Health Center,
Tainan Sin-Lau Hospital, the Presbyterian Church in Taiwan,
2Department of Nursing, Chung Hwa University of Medical
Technology, 3Public Health Bureau, Tainan City Government, Taiwan

Aims and objectives: To understand the situation of diabetes
patients receiving examinations for diabetes complications
and to explore the factors influencing diabetes patients’
intention to receive examinations for diabetes complications.
Background: Diabetes mellitus is an important health topic
worldwide, and receiving examinations for diabetes complica-
tions periodically can aid in early detection and early
treatment of diabetes complications.
Design and methods: It was a cross-sectional study that
included a total of 251 diabetes patientswhovisited outpatient
clinics of metabolism departments in Tainan.
Results: The percentages of participants who received fundus,
foot, and kidney examinations were 67.7%, 61.4%, and 73.3%,
respectively. Every point increase on the perceived barriers to
taking action to receive diabetes complication examinations
scale increased the intention to receive foot examination in
the following year by 0.911 times (p = 0.002), and every point
increase on the perceived susceptibility to diabetes complica-
tions scale increased the intention to receive kidney examin-
ation in the following year by 1.195 times (p = 0.045).
Conclusion: A higher level of perceived barriers to taking
action to receive diabetes complication examinations reduced
the intention to receive foot examination in the following year,
and a higher level of perceived susceptibility to diabetes
complications. Medical personnel should take the responsi-
bility to increase the intention to receive examination of
diabetes complications.
Relevance to clinical practice. The results of this study can
promote medical personnel” care efficacy in preventing
diabetes complications and can provide medical institutions
with reference to establish prevention and control policies for
diabetes complications.

PE-11
Inflammation associated with intraocular pressure in the
subjects with metabolic syndrome
I-Te LEE1*, Wayne H.-H. SHEU1, Shih-Yi LIN1, Jun-SingWANG1,
Chia-Po FU1, Chia-Lin LEE1. 1Division of Endocrinology and
Metabolism, Department of Internal Medicine, Taichung Veterans
General Hospital, Taichung, Taiwan

Intraocular pressure is associated with metabolic syndrome, a
cluster of cardiovascular risk factors. CRP was reported,
independent of metabolic syndrome, to be associated with
cardiovascular disease. In the present study, we examine the
effect of CRP on subjects with or without metabolic syndrome.
The subjects underwent physical check-up were enrolled for
intraocular pressure and serum CRP measurements.
A total of 1041 subjectswere enrolled in this present study. The
intraocular pressure was significantly higher in the subjects
with metabolic syndrome than those without (14.1 ± 3.0 vs.
13.4 ± 3.0 mmHg, P = 0.002). The intraocular pressures were
also significantly different among the subjects with different
CRP tertiles. The highest intraocular pressure was in the
subjects withmetabolic syndrome and highest CRP tertile; the
lowest intraocular pressure was in the subjects with lowest

CRP tilter and without metabolic syndrome (P value for trend
<0.001). CRP, independent to metabolic syndrome, was an
independent risk factor for high intraocular pressure (95%CI
between 0.080 and 1.297, P = 0.027) in multivariate linear
regression analysis.
In conclusion, systemic inflammation, present by serum CRP,
is associated with high intraocular pressure.

PE-13
Current metabolic status affects urinary liver-type fatty-acid
binding protein in patients with type 2 diabetes
Hiroyuki ITO1*, Hitomi YAMASHITA2, Mina NAKASHIMA2,
Haruki FURUKAWA2, Akifusa TAKAKI2, Chiduko YUKAWA2,
Suzuko MATSUMOTO1, Takashi OMOTO1,
Masahiro SHINOZAKI1, Shinya NISHIO1, Mariko ABE1,
Shinichi ANTOKU1, Mizuo MIFUNE1, Michiko TOGANE1.
1Department of Diabetes, Metabolism and Kidney Disease, Edogawa
Hospital, 2Laboratory Department, Edogawa Hospital, Japan

Aims: We aimed to study the association between urinary
liver-type fatty acid-binding protein (L-FABP), a biomarker
of tubulointerstitial injury, and the clinical characteristics of
normoalbuminuric and albuminuric patients with type 2
diabetes in order to detect the factors affecting urinary L-FABP.
Methods: Urinary L-FABP levels were measured in 788 [466
normoalbuminuric (urinary albumin-to-creatinine ratio (ACR)
<30 mg/gCr) and 322 albuminuric (urinary ACR≥ 30 mg/g)]
patients with type 2 diabetes, and again in 666 patients who
continued to visit our department for a six-month period after
the initial measurement. The association between the urinary
L-FABP level and the clinical parameters was investigated.
Results: Both the urinary L-FABP concentration and the
frequency of high urinary L-FABP (>8.4 μg/gCr) became signifi-
cantly higher (P < 0.01) with the progression of ACR. TheHbA1c
(OR: 1.42, 95% CI: 1.11–1.79, P < 0.01), systolic blood pressure
(OR: 1.03, 95% CI: 1.01–1.05, P < 0.01) and estimated glomerular
filtration rate (OR: 0.98, 95% CI: 0.96–1.00, P = 0.01) levels were
significantly associated with the high urinary L-FABP in
normoalbuminuric patients after a forward stepwise selection.
However, a logistic regression analysis revealed that use of
renin-angiotensin system inhibitors (OR: 2.22, 95% CI: 1.16–
4.89, P = 0.02), urinary ACR (OR: 1.01, 95% CI: 1.00–1.01, P < 0.01)
and serum HDL-cholesterol concentration (OR: 0.33, 95% CI:
0.11–0.89, P = 0.03)were significantly associated in albuminuric
patients. Diabetic vascular complications occurred with sig-
nificantly higher frequency in the high urinary L-FABP group
than in the normal urinary L-FABP (≤8.4 μg/gCr) group among
the albuminuric patients. In the follow-up observation, the
change in urinary L-FABP was found to be significantly
(P < 0.01) influenced by the change in the HbA1c level in both
the normoalbuminuric (n = 396, r2 = 0.05, P < 0.01) and albumi-
nuric (n = 247, r2 = 0.06, P < 0.01) patients. The change in
urinary L-FABP was not significantly associated with the
changes in systolic blood pressure (n = 400, r2 = 0.005, P = 0.18)
and eGFR (n = 403, r2 = 0.004, P = 0.23) among the normoalbu-
minuric patients.
Conclusions: Our results suggest that high urinary L-FABP is
associated with current metabolic abnormalities, including
high levels of HbA1c and systolic blood pressure among
normoalbuminuric patients with type 2 diabetes. The study
also indicates that diabetic vascular complications are
more frequent among albuminuric patients with high urinary
L-FABP.

PE-14
Carotid extra-media thickness is associated with intima-
media thickness and renal dysfunction in Korean patients
with type 2 diabetes
Jang Yel SHIN1*. 1Yonsei University, Wonju College of Medicine,
Korea
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Chronic kidney disease (CKD) and carotid atherosclerosis are
well known to be risk factors for cardiovascular disease (CVD).
Recent studies have documented that carotid extra-media
thickness (EMT) is increased in patients with visceral obesity,
metabolic syndrome, and coronary artery disease (CAD).
However the clinical usefulness of EMT in relation to CVD is
not determined yet. We investigated associations of EMT
with intima-media thickness (IMT), pulsewave velocity (PWV),
and other surrogate markers for obesity and CVD in type 2
diabetic patients.
A total of 491 patients with type 2 diabetes were recruited.
Mean values of EMT and IMT were measured by using
ultrasound. Brachial-ankle PWV was assessed for arterial
stiffness. Anthropometric parameters including waist circum-
ference (WC), body fat, and appendicular skeletalmusclemass
were checked. Clinical and biochemical parameters for CVD
were assessed. Glomerular filtration rate (GFR) based on
creatinine (Cr) was estimated by using CKD-EPI equation. All
subjects were divided into three groups by GFR: GFR≥ 90 mL/
min per 1.73 m2 (n = 224), GFR 60–89 (n = 215), and GFR < 60
(n = 52).
Patients with GFR < 60 are more likely to be elderly and
hypertensive and have longer diabetic duration compared to
those with GFR≥ 90. EMT, IMT, and PWV were significantly
greater in subjects with GFR < 60 than those with GFR≥ 90.
(GFR≥ 90 vs. GFR < 60: EMT= 726 ± 73 vs. 766 ± 94 μm, p < 0.01;
IMT = 675 ± 127 vs. 734 ± 160 μm, p < 0.01: PWV= 1535 ± 264 vs.
1901 ± 387 cm/sec, p < 0.001). EMT was positively correlated
with age, WC, Cr, and IMT and showed negative correlations
with HDL cholesterol and GFR. In multivariate regression
analysis, EMT was significantly associated with IMT, GFR, and
WC independent of age, gender, hypertension, documented
CAD, and HDL.
Carotid EMTwas independently associatedwith IMT, GFR, and
WC in patients with type 2 diabetes. Further studies are
needed to explore a causal relationship between EMT and risk
factors for CVD.

PE-15
Evaluation of the potential nephroprotective effects of
metformin in diabetes – A systematic review
Kerry WILBUR1*, Kawthar AL TAWENGI2. 1Qatar University
College of Pharmac, 2Heart Hospital, Qatar

Purpose: Nephropathy is an important sequelae of diabetes.
Current clinical study of the potential nephroprotective effects
of metformin in diabetes is small and outcomes of individual
studies insufficient to arrive at a firm conclusion. The objective
of this study is to evaluate the relationship between metfor-
min treatment and specific renal outcomes in patients with
type 2 diabetes mellitus (T2DM).
Methods: As part of a larger epidemiologic study of the
effects of metformin on renal outcomes among a diabetes
population in a Middle East country, we conducted a system-
atic review. Two authors independently performed compre-
hensive searches in relevant health care and conference
databases using pre-determined search terms. Included arti-
cles described metformin treatment arm compared to control
group(s) (active or otherwise) whereby baseline and follow-up
renal parameters of one or all of: (1) glomerular filtration rate
(GFR); (2) urinary albumin excretion (UAE); (3) albumin to
creatinine ratio (ACR); (4) other relevant renal outcome
described. Study year, population, design, duration, renal
outcome assessment method and outcome were extracted.
Authors independently assessed selected relevant articles
according to the Dow and Black framework and otherwise as
applicable according to the studies’ methodology.
Results: The initial search yielded 1,147 articles of which 6
meeting inclusion criteria and reporting sufficient renal
outcome data were included in the overall analysis totaling
98,193 subjects exposed to metformin. Most (n = 5) employed

prospective methodologies, with the 1 retrospective analysis
accounting for 62% of the evaluated patient population
(61,104). Comparators included thiazolidinediones (TZDs),
sulfonylureas (SUs), insulin, placebo, and lifestyle. Seven
different renal parameters were evaluated across the studies
over 12 weeks to 4 years. When change from baseline values is
compared, metformin demonstrated more pronounced
increase in albumin to creatinine ratio (ACR) than SUs (mean
difference [MD] 14.8 mg/g [−4.2 to 25] and TZDs (MD 18.8 mg/g
[18.5 to 19.1]). No significant difference in glomerular filtration
rate (eGFR) was observed between metformin and TZD (MD
0.22 mL/min [−0.24 to 0.68], while data between metformin
and SU was conflicting. Studies demonstrated that when
compared to SUs, metformin treatment preserved ACR and
GFR over time, but not when compared to TZDs.
Conclusion: Our analysis suggests that objective findings of
the potential nephroprotective effects of metformin are
lacking among well described epidemiological or prospective
clinical studies and further research is needed.

PE-16
The frequency of microalbuminuria in patients with newly
diagnosed type 2 diabetes mellitus in suburban population of
Jakarta, Indonesia
Ahmad Fariz Malvi Zamzam ZEIN1*, Nikko DARNINDRO2.
1Department of Health, Central Board of Nahdlatul Ulama,
2Department of Internal Medicine, Cilincing Geneeral Hospital,
Indonesia

Background: Diabetic kidney disease (DKD) is the leading
cause of end-stage renal disease. It was reported that micro-
albuminuria has been associated with cardiovascular event,
with suboptimal compliance onmicroalbuminuriamonitoring
in patients with type 2 diabetes mellitus (T2DM). Yet, the
frequency of microalbuminuria in patients with T2DM in
suburban population is still unknown.
Method: The study was conducted in Cilincing General
Hospital, Jakarta, during Desember 2015 – February 2016.
The subjects were the patients who were referred from
primary health cares with clinically suspected for T2DM
during the study. Type 2 diabetes mellitus was diagnosed
according to Indonesian Society of Endocrinology guideline.
Albuminuria was assessed semi-quantitively using dipstick
test. Albuminuriawas defined as any positive (1+, 2+, 3+, or 4+)
for dipstick results, and microalbuminuria was ranging from
1+ to 3+.
Result: There were 62 subjects in this study, mean age 59.58
years old (SD 8.77). Most of the subjects were female (75.80%).
The frequency of microalbuminuria in this study was 46.80%.
The mean initial fasting blood glucose in microalbuminuria
group were 262.28 + 98.24 mg/dL, higher than in non-micro-
albuminuria group (204.76 + 82.51 mg/dL). There were 15 sub-
jects (51.72%) in microalbuminuria group with eGFR (CKD-EPI)
<60 mL/min/1.73 m2, compared to 16 subjects (48.48%) in non-
microalbuminuria group. Of microalbuminuria group, 13
subjects (43.33%) were obese, 9 subjects (30.0%) were hyper-
tension, 1 subject (3.33%) was coronary heart disease, and 1
subject (3.33%) was tuberculosis.
Conclusion: The frequency of microalbuminuria in patients
with newly diagnosed T2DM in suburban population was
46.80%. Further investigation and monitor in association
between microalbuminuria and DKD are needed.

PE-17
Dyslipidemia in children with diabetes
Pei Kwee LIM1*, Rashida VASANWALA2, Tuck Seng CHENG2,
Ngee LEK2, Yuen Ching Angela HUI1, Soo Ting Joyce LIM1,
Fabian YAP2. 1Division of Nursing, Kk Women’s & Children’s
Hospital, 2Endocrine Service, Department of Paediatrics, KKWomen’s
& Children’s Hospital, Singapore
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Background: Data on prevalence and phenotypic distribution
of dyslipidemia in children with type 1 diabetes is scarce.
Studies have shown that lipid abnormality tracks from
childhood to adulthood and contributes to atherosclerotic
process, therefore initial assessment and follow-up is
essential.
Aims: To study the prevalence and phenotypic distribution of
dyslipidemia in children with type 1 diabetes (T1D) and
compare with type 2 diabetes (T2D).
Methods: A cross-sectional sample of diabetes patients, age 7–
18 years on active follow-up between 1st January to 31st
December 2014 were recruited. Fasting blood sample were
analysed for glycated haemoglobin (HbA1C), total cholesterol
(TC), high density lipoprotein (HDL), triglycerides (TG) and low
density lipoprotein (LDL). Baseline demographic data and
biochemical data was analysed using SPSS version 16.
Results: Total 165 patients were recruited, (T1D: n = 115; 69.7%,
T2D: n = 50; 30.3%). Prevalence of dyslipidemia was 73.3%
(n = 121) and almost similar in T1D & T2D (71.3% vs. 78.0%).
T1D had lower mean age at recruitment (13.61 y ± 2.58 vs.
15.36 y ± 2.00; p < 0.001) and longer mean duration of dia-
betes (5.85 ± 3.69 vs. 2.82 ± 2.12; p < 0.001) compared to T2D.
Phenotypic distribution of dyslipidemia in T1D vs. T2D,
(LDL≥ 2.6 mmol/L:66.1% vs. 70.0%; p = 0.719), (TG≥ 1.7 mmol/
L:11.3% vs.42.0%; p < 0.001), (HDL < 1 mmol/L :4.3% vs. 12.0%;
p = 0.091). T1D & T2D had similar mean LDL (2.92 ± 0.86 vs.
3.01 ± 1.06; p = 0.56). Mean HbA1c was higher in T1D vs T2D
(8.98% ± 1.96 vs. 7.9% ± 2.27; p = 0.095). There were 31 (18.8%)
patients aged ≤10 yrs, mostly T1D (n = 28; 24.3%), of which
67.7% had LDL ≥2.6 mmol/L and 87.1% had no family history of
lipid disorder.
Conclusion: Patients with T1D in the present study showed
higher LDL-C but not triglyceride. Significant proportion of
T1D patients less than 10 years of age have elevated LDL-C
levels without a family history of lipid disorder.

PE-18
GLP-1 action attenuates prostate cancer growth and
progression
Toru SHIGEOKA1, Takashi NOMIYAMA1*, Shinichiro IRIE2,
Takako KAWANAMI1, Yuriko HAMAGUCHI1,
Tomoko TANAKA1, Kazuki NABESHIMA3,
Masatoshi TANAKA2, Toshihiko YANASE1. 1Department of
Endocrinology and Diabetes Mellitus, School of Medicine, Fukuoka
University, 2Department of Urology, School of Medicine, Fukuoka
University, 3Department of Pathology, Faculty of Medicine, Fukuoka
University, Japan

Incretin therapy has emerged as one of the most popular
treatment for type 2 diabetes. GLP-1R agonist, Exendin-4(Ex-4),
has received much attention, because of its tissue protective
effects beyond glycemic control. We have previously reported
that Ex-4 has anti-prostate cancer effect in prostate cancer
cells via reduction of extracellular signal–regulated kinase
(ERK)-mitogen-activated protein kinase (MAPK) phosphoryl-
ation (Diabetes 2014). Further, we reported that additive anti-
prostate cancer effect by combined treatment of Ex-4 and
metformin using LNCap cells, prostate cancer cell line (POLS
ONE 2015). In our previous report, Ex-4 did not attenuate cell
proliferation in a prostate cancer cell ALVA-41, which does not
express GLP-1R. In the present study, we examined anti-
prostate cancer effect of Ex-4 inALVA-41 forced expressedGLP-
1R using lentivirus vector (ALVA-GLP-1R) and association
between GLP-1R expression level and prostate cancer progres-
sion in human prostate cancer tissues. Firstly, we confirmed
abundant GLP-1R expression in ALVA-GLP-1R using immuno-
histochemistry and RT-PCR. Ex-4 significantly decreased
the proliferation of ALVA-GLP-1R in a dose dependent
manner, but not in ALVA-41 transfected with control vector
(ALVA-control). Further, we transplanted ALVA-GLP-1R and
ALVA-control intonondiabetic athymicmice and treated them
with vehicle or Ex-4 (300 pM/kg/day) for 4 weeks. As a result,

tumor size of ALVA-GLP-1R was significantly decreased
compared with ALVA-control, with or without Ex-4 treatment.
Immunohistochemistry of Ki67 revealed that ALVA-GLP-1R
had a reduction of cell proliferation compared with ALVA-
control. Although severe necrotic lesion was observed in all
tumors, apoptotic cells were not detected by TUNNEL assay.
Prostatic acid phosphatase, a marker of prostate cancer, was
decreased in serum of mice transplanted with ALVA-GLP-1R
compared with ALVA-control. In addition, we next performed
immunohistochemistry of GLP1-R and Ki67 of 40 nondiabetic
prostate cancer patients. Interestingly, GLP-1R expression
level was inversely associated with percentage of Ki67 positive
cells and Gleason grading system of prostate cancers, signi-
ficantly. Gleason score 6, highly differentiated carcinoma,
has significantly higher expression of GLP1-R compared with
Gleason score 8 over, lower differentiated carcinoma.
These data suggest that GLP-1R expression and GLP-1 action
attenuates prostate cancer growth and progression in model
mice and patients.

PE-19
Effects of arecoline on insulin signaling in human endothelial
cells
Chien-Hsing LEE1*, Yi-Shing SHIEH2,3, Yi-Jen HUNG1. 1Division
of Endocrinology and Metabolism, Department of Internal Medicine,
Tri-Service General Hospital, National Defense Medical Center,
2School of Dentistry, National Defense Medical Center, 3Department
of Oral Diagnosis and Pathology, Tri-Service General Hospital,
Taipei, Taiwan

Background: Betel nut is the most widely used addictive
substance in the world, and betel quid chewing is a common
oral habit in South Asia and Taiwan. Being a major alkaloid in
betel nut, arecoline has long been considered a potential
carcinogen. Several reports showed that arecoline can increase
reactive oxygen species (ROS) to produce cytotoxicity and
genotoxicity. Recent reports indicate that betel quid chewing
also increase the riskof atherosclerosis and diabetes. However,
the detail mechanism remains unknown. Most recently,
arecoline have diabetogenic potential on adipocytes that
may result in insulin resistance and diabetes at least in part
via the obstruction of insulin signaling and the blockage of
lipid storage. In this study, we try to investigate the possible
mechanisms of arecoline induced insulin resistance and
endothelial dysfunction.
Methods: Human dermal microvascular endothelial cell
(HMEC-1) were treated in different arecoline concentrations
and tested the ROS levels and the expression of adhesion
molecules, insulin signaling pathways and cell adhesion
function. Then N-acetylcysteine (NAC) and Rosiglitazone
were added to exam the effect on arecoline-induced endothe-
lial dysfunction.
Results: Our data showed that the ROS levels and adhesion
molecules (ICAM-1, VCAM-1) significantly increased after
arecoline treatment and along with increased adhesion
ability between HMEC-1 and monocyte. The results also
revealed that increased phosphorylation of JNK then down-
regulated insulin signaling pathways through IRS-1 and AKT
after arecoline treatment. With the use of reducing agent NAC
and Rosiglitazone in the arecoline-induced endothelial cell
dysfunction, these cell dysfunctions and downstream signal-
ing were found to be diminished and recovered.
Conclusions: Our present study explore the influence of betel
nut extract – arecoline on insulin signaling and endothelial
dysfunction and partially explain the increased risk of insulin
resistance and cardiovascular disease frombetel nut chewing .
In addition, our data showed Rosiglitazone reduced arecoline-
induced endothelial dysfunction and insulin resistance
including of reducing ICAM-1 and VCAM-1 expression and
monocyte adhesion by modulating the JNK-IRS-1-PI3K/AKT
signaling pathway in endothelial cells.
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PE-20
The relationship between type 2 diabetes and hearing
impairment
Hea Min YU1*, Kang Seo PARK1, Jae Min LEE1, Jun Hwa HONG1.
1Division of Endocrinology and Metabolism, Department of Internal
Medicine, Research Institute of Clinical Medicine, Eulji University
Hospital, Korea

Object: Recently, several studies have investigated the rela-
tionship between type 2 diabetes and hearing impairment, but
results were inconsistent. The objective of this study was to
identify the prevalence of hearing impairment and audiomet-
ric state of type 2 diabetes in the single center.
Methods: A prospective survey was performed in 99 diabetic
patients who had attended the diabetic clinics in a Eulji
hospital between April 2015 and March 2016. The data
recorded included diabetic markers and results of pure-tone
audiometric tests at baseline and after 6 months of follow-up.
Audiometric thresholds for air-conduction stimuli in both ears
were established for frequencies at 500, 1,000, 2,000, and
4,000 Hz.
Results: At baseline, 80.8% of patients had normal hearing on
both ears. 15.2% were mild hearing impairment, 3% were
moderate hearing impairment, and 1% were severe hearing
impairment, separately. After 6 months 18.4% were mild
hearing impairment and 1% were moderate to severe hearing
impairment on the right hearing. On the left hearing, 13.2%
were mild hearing impairment, 2% were moderate, and 1%
were severe.
Significant hearing improvement was shown on the left
hearing with comparing 16.4 dB at the baseline and 15.7 dB
after 6 months of follow-up (p = 0.024). However there was no
significant difference on the right hearing.
But, according to separate frequency, significant improvement
was shown on the right hearing at low and mid level
frequencies. The decibel was 11.7 dB at the baseline and
10.4 dB after 6 months (p = 0.005).
Conclusion: The type 2 diabetes is strongly associated with
hearing impairment especially at low and mid level frequen-
cies. The most high risk factor of hearing impairment is age
and other several factors are ABI, total cholesterol, LDL
cholesterol.

PE-21
The effectiveness of multiplace chamber hyperbaric oxygen
therapy in treating refractory critical limb ischemia patients
complicated with diabetes mellitus
Sonoko KIRINOKI-ICHIKAWA1*, Gen TAKAGI1,
Yoshiaki KUBOTA1, Shuhei TARA1, Ikuyo TAKAGI1,
Masaaki MIYAMOTO1, Wataru SHIMIZU1. 1Nippon Medical
School Hospital, Japan

Aim: Angioplasty (e.g. peripheral artery bypass surgery and
endovascular therapy) plays the most important role in
treating refractory critical limb ischemia (CLI) in diabetes
patients, however, it still shows poor prognosis for below knee
ulcer lesions. We analyzed the effectiveness of multiplace
chamber hyperbaric oxygen therapy (HBOT) for angioplasty-
inapplicable, refractory CLI patients with diabetes.
Methods: One hundred and nine consecutive angioplasty-
inapplicable refractory CLI patients’ prognoses were retro-
spectively analyzed, comparing them for with or without
HBOT (53 patients with and 56 patients without). The end-
points were major leg amputation and death. The prognoses
relation to the presence or absence of autologous bonemarrow
cell implantation (BMCI) was also analyzed.
Results: Average follow-up period was 9.1 years, average age
was 63.7 y.o., and 55% of patients were complicated with
diabetes. Overall survival ratewas 74.5%, and limb salvage rate
was 72.5%. HBOT did not show effectiveness for improving
survival rate (p = 0.08, Log-Rank test), whereas it significantly
improved limb salvage rate (p < 0.01) in BMCI-treated patients.

Regarding BMCI-treated diabetic patients, HBOT combination
significantly improved limb salvage rate over that without
HBOT (p = 0.01, Log-Rank Test, p = 0.02, Mantel-Haenszel
analysis, odds = 0.3). On the other hand, HBOT-treated patients
had significantly better limb salvage rate (p = 0.01), but itmade
no difference in survival rate (p = 0.1) in BMCI-inapplicable
patients. The same result was shown in BMCI-inapplicable
diabetic patients with or without HBOT (p = 0.01, Log-Rank
Test, p = 0.01, Mantel-Haenszel analysis, odds = 0.8). Diabetes
was one of the significant negative independent factors for
limb salvage in univariate analysis, however, a low-level of
albumin (cut off 3.15 mg/dL) was the independent factor for
poor prognosis in multivariate analysis (p = 0.04, odds = 0.04,
proportional hazards analysis).
Conclusions: HBOT improved life expectancy in CLI patients
with diabetes, and it improved limb salvage rate in patients
who underwent combination HBOT and BMCI. HBOT showed a
tendency to improve evenBMCI-inapplicable patients’ (regard-
less of diabetic or not) survival rate when used as a last resort.
It is expected that HBOT together with BMCI can bring better
prognoses for angioplasty-inapplicable refractory CLI patients
with diabetes.

PE-22
High prevalence of early small fiber dysfunctions in patients
with type 2 diabetes detected by thermal thresholds of lower
extremities
Yi-Jing SHEEN1*, Wayne H.-H. SHEU2, Jiann-Liang LIN1,
Chuen-Der KAO3, Cho-Tsan BAU1. 1Division of Endocrinology and
Metabolism, Department of Internal Medicine, Taichung Hospital,
Ministry of Health and Welfare, 2Division of Endocrinology and
Metabolism, Department of Internal Medicine, Taichung Veterans
General Hospital, 3Division of Neurology, Department of Internal
Medicine, TaichungHospital, Ministry of Health andWelfare, Taiwan

Objectives: Patients with type 2 diabetes are prone to devel-
oping peripheral neuropathy and peripheral arterial disease
(PAD) which might cause foot ulcerations and subsequent
amputations. Although toe-brachial index (TBI) is recom-
mended to detect PAD, diagnosis of early peripheral neur-
opathy, especially small fiber dysfunctions, are largely
undetermined.
Research Design and Methods: We enrolled 725 (male/female:
372/353) patients with type 2 diabetes (mean ± SD: age, 67 ± 11
years) who received ankle-brachial index (ABI)/TBI/brachial-
ankle pulse wave velocity (ba-PWV) examinations, and the
quantitative sensory test for thermal (warm/cold) thresholds,
from January 2015 to December 2015. Those with a history of
apparent cardiovascular disease, arrhythmia, end-stage renal
disease, malignancy, amputation, and any diagnosed neur-
opathy of the lower limbs were excluded. The 2009 Chronic
Kidney Disease Epidemiology Collaboration creatinine equa-
tion was used to calculate estimated glomerular filtration rate
(eGFR), and albuminuria was measured by the urine albumin-
to-creatinine ratio.
Results: A total of 539 (74.3%) study subjects had abnormal
thermal thresholds, with characteristics of older age,male sex,
higher systolic blood pressure, lower eGFR, proteinuria, lower
TBI values, andhigher ba-PWVvalues, comparedwithpatients
with normal cold or warm thresholds of the bilateral lower
limbs (all p < 0.05). Among patients with abnormal thermal
thresholds, 98% had a normal ABI, 84% had a normal TBI, 59%
had normal albuminuria levels, and 38% had relative optimal
glycemic control (hemoglobin A1c < 7%). In addition, all
patients with an abnormal ABI (n = 13) and 93% (87/94) of
patients with an abnormal TBI experienced abnormal cold or
warm thresholds of the lower extremities. After adjusting for
several confounding factors, age, male sex, and a low TBI
remained significantly associated with impaired thermal
thresholds.
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Conclusions: The prevalence of impaired thermal thresholds
was extremely high in the type 2 diabetic patients. Age, male
sex, and a low TBI are major determinants of peripheral small
fiber dysfunction, identified as impaired thermal thresholds of
the lower extremities in patients with type 2 diabetes without
apparent cardiovascular disease. Early detection of high-risk
groups is warranted to reduce complications associated with
diabetic foot ulcerations.

PE-23
Overexpression of GLP-1 receptor in hepatocellular carcinoma
causes anti-cancer effect of Exendin-4
Tomohiro NODA1, Takashi NOMIYAMA1*,
Takako KAWANAMI1, Yuriko HAMAGUCHI1,
Tomoko TANAKA1, Toshihiko YANASE1. 1Fukuoka University,
Japan

Incretin therapy has emerged as one of the most popular
treatment for type 2 diabetes. GLP-1R agonist, Exendin-4(Ex-4),
has received much attention, because of its tissue protective
effects beyond glycemic control. We have previously reported
vascular protective effect (Diabetes 2010, BBRC 2011) and anti-
prostate cancer effect (Diabetes 2014, PLOS ONE 2015) of Ex-4.
On the other hand, liver cancer is one of the most popular and
critical cancers in patients with type 2 diabetes and fatty liver.
Then,wenext examinedwhether GLP-1 action could attenuate
liver cancer in the present study.
First of all, we treated HepG2 cells, human hepatocellular
carcinoma cell line, with Ex-4. Unfortunately, Ex-4 did not
attenuate HepG2 cell proliferation in vivo and in vitro, because
GLP-1 receptor expression was almost negligible amount in
HepG2 cells. Then, we next demonstrated overexpression of
human GLP-1 receptor in HepG2 cells using lentivirus vector.
AbundantGLP-1 receptor expressionwas observedHepG2 cells
transfected GLP-1R (HepG2-GLP1R), compared with HepG2
cells transfected with control vector (HepG2-control). Ex-4
increased intracellular cAMP concentration in HepG2-GLP1R
significantly, suggesting that overexpressed GLP-1 receptor
should be intact. Ex-4 attenuated cell number of HepG2-GLP-
1R in a growth curve significantly and dose dependently. As a
mechanism by which Ex-4 attenuates HepG2-GLP1R, we
investigated reduction of epidermal growth factor receptor in
HepG2 cells. We next transplanted HepG2-GLP1R or HepG2-
control into athymic nude mice. Surprisingly, tumor size of
HepG2-GLP-1R was larger than HepG2-control, however Ex-4
treatment decreased tumor size and Ki67 positive cells of
HepG2-GLP-1R compared with non-treated HepG2-GLP1R.
These data suggest that overexpressed GLP-1 receptor causes
anti-cancer effect of Ex-4 in hepatocellular carcinoma.

PE-24
Diabetic retinopathy predicts all-cause mortality in type 2
diabetic patients with chronic kidney disease without overt
albuminuria
Yu Hsuan LI1, Wayne H.-H. SHEU1,3,4, Shih-Yi LIN1,3,5,
Jun-Sing WANG1,2, I-Te LEE1,3*. 1Division of Endocrinology and
Metabolism, Department of Internal Medicine, Taichung Veterans
General Hospital, Taichung, 2Institute of Clinical Medicine, School of
Medicine, National Yang-Ming University, 3School of Medicine,
National Yang Ming University, 4College of Medicine, National
Defense Medical Center, Taipei, 5Center for Geriatrics and
Gerontology, Taichung Veterans General Hospital, Taichung, Taiwan

Diabetic nephropathy (DN) is a complex disease with hetero-
geneous clinical courses. Chronic kidney disease (CKD)
without overt albuminuria represents a distinct phenotype of
DN. In this study, we aimed to investigate whether diabetic
retinopathy (DR), another chronicmicrovascular complication,
can predict all-cause mortality in these patients.
Methods: In this retrospective cohort, type 2 diabetic patients
who had hospitalized with the main diagnosis of poorly
glucose control to one medical center in central Taiwan,

between August 1996 and August 2007, were consecutively
enrolled. We collected data from medical records, including
estimated glomerular filtration rate (eGFR), albuminuria,
medication history, and linked to mortality information
provided from the national registry dataset. Chronic kidney
disease (CKD) was defined as eGFR <60 mL/min/1.73 m2

calculated by using the Modification of Diet in Renal Disease
(MDRD) equation. Overt albuminuria was defined as urine
albumin creatinine ratio (ACR)≥ 300 mg/g
Results: A total of 749 type 2 diabetic patients with were
included with median follow-up time of 6.7 years (inter-
quartile range 4.1–9.6 years). Among 332 patients with CKD,
60.8% (N = 202) of them without overt albuminuria. DR was
detected in 37.1% of patients of CKD without overt albumin-
uria. In multivariable cox regression, HR of DR for all-cause
mortality was 1.96 (95% CI, 1.19–3.26, P = 0.008) compared with
those without DR among CKD without overt albuminuria. DR
did not significantly predict all-cause mortality in CKD with
albuminuria.
Conclusions: DR is a robust predictor for all-cause mortality
in the type 2 diabetic patients with CKD but no overt
albuminuria.

PE-25
Serum osteocalcin levels are inversely associated with the
presence of nonalcoholic fatty liver disease in patients with
coronary artery disease
Jing DU1, Xiaoping PAN1, Zhigang LU2, Meifang GAO2,
Xiang HU1, Xueli ZHANG1, Yuqian BAO1*, Weiping JIA1.
1Department of Endocrinology and Metabolism, Shanghai Jiao Tong
University Affiliated Sixth People’s Hospital; Shanghai Clinical Center
for Diabetes; Shanghai Diabetes Institute, 2Department of
Cardiology, Shanghai Jiao Tong University Affiliated Sixth People’s
Hospital, China

Objective: Osteocalcin plays roles in energy, glucose, and lipid
metabolism. Consequently, the relationship between osteo-
calcin and nonalcoholic fatty liver disease (NAFLD) is of
interest. The present study explored the possible correlation
between serum osteocalcin levels and NAFLD in patients with
coronary artery disease (CAD).
Methods: The study enrolled 174 inpatients diagnosed with
CAD by coronary angiography. The presence of fatty liver
diseasewas confirmed by abdominal ultrasonography. NAFLD
was diagnosed using the working definition of the revised
guidelines for the management of NAFLD published by the
Chinese Liver Disease Association (2010). Serum osteocalcin
levels were determined using electrochemiluminescent
immunoassays.
Results: Compared with non-NAFLD subjects, those with
NAFLD had significantly higher body mass index (BMI), waist
circumference, blood pressure, fasting plasma glucose (FPG), 2
hour plasma glucose, glycated hemoglobin A1c (HbA1c),
homeostasis model assessment-insulin resistance, totoal
cholesterol, triglyceride (TG), c-reactive protein, alanine ami-
notransferase, and glutamyl endopeptidase levels (P < 0.05).
These patients also used more anti-hypertensive drugs, but
had significantly lower high density lipoprotein- cholesterol
levels (P < 0.05). Especially the patients with NAFLD had lower
serum osteocalcin levels than those without NAFLD [16.2
(14.2–23.8) vs. 20.7 (15.6–26.2) ng/mL, P < 0.05]. After adjust-
ment for gender and age, serum osteocalcin levels correlated
with the presence of NAFLD (r = –0.260, P = 0.010), FPG level
(r = –0.230, P = 0.023) and HbA1c level (r = –0.229, P = 0.023).
Osteocalcin (β = –0.097, P = 0.025), BMI (β = 0.345, P < 0.001),
HbA1c (β = 0.641, P = 0.004) and TG (β = 1.002, P < 0.001) were
the independent factor for the presence of NAFLD.
Conclusions: Serum osteocalcin levels were negatively asso-
ciated with the presence of NAFLD in patients with CAD.
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PE-26
Physical activity and albuminuria were associated with
painful diabetic polyneuropathy in type 2 diabetes in an ethnic
Chinese population
Sheng-Shu CHIANG1,2, Chia-Lin LEE1, Hsiu-Chen LIU1,
Jun-Sing WANG1, I-Te LEE1, Yuh-Min SONG1, Chia-Po FU1,
Shih-Yi LIN1*, Wayne H.-H. SHEU1. 1Divisions of Endocrinology
andMetabolismDepartment of InternalMedicine, Taichung Veterans
General Hospital, 2Divisions of Internal Medicine, Sinying Hospital,
Taiwan

Diabetic neuropathy is a common complication in patients
with type 2 diabetes. However, prevalence of painful diabetic
polyneuropathy (PDPN) and potential influences of physical
activity and albuminuria on development of PDPN have been
rarely studied. The aim of this study was to examine the
prevalence of PDPN as well as the independent and joint
effects of physical activity and albuminuria on it.
This retrospective study enrolled 2,359 outpatients with type 2
diabetes with completed survey of Douleur Neuropathique en
4 Questions (DN4) questionnaire from January 2013 to October
2013 in one of medical center in central Taiwan. Painful
neuropathy was defined as a total score exceeding 3 points.
Independent and joint effects of physical activity and albu-
minuria on PDPN were assessed by fixed effect with logistic
regression.
Overall, 179 (7.6%) patients were diagnosed as having PDPN.
Both less physical activity and albuminuria were associated
with a higher mean DN4 score (1.07 for no exercise, 0.87 for
daily exercise duration ≦30 minutes, and 0.56 for daily
exercise duration >30 minutes, p for trend <0.001; 1.51 for
macroalbuminuria, 1.10 for microalbuminuria, and 0.78 for
normal UACR, p for trend <0.001). Adjusted analysis showed
that the risk of painful neuropathy increased in the groups
without physical activity (Odds ratio (OR) = 3.38, 95% CI 1.54–
9.79) anddailyexerciseduration≦30minutes (OR = 3.33, 95%CI
1.27–8.73), when compared with the group with daily exercise
duration >30 minutes (p for trend 0.006). Comparing with
normal UACR, the OR for PDPN were 0.96 (95% CI 0.61–1.50)
and 2.31 (95% CI 1.44–3.73) for microalbuminuria and macro-
albuminuria respectively (p for trend 0.002). In addition, we
observed a joint effect of macroalbuminuria and physical
inactivity on PDPN risk (OR = 6.68, 95% CI 2.23–20.04).
Less physical activity and albuminuria, respectively, increased
the risk of PDPN and had a joint effect.

PE-27
Osteocalcin improves nonalcoholic fatty liver disease in mice
through activation of Nrf2 and inhibition of JNK
Yuqian BAO1*, Jing DU1, Mingliang ZHANG1, Junxi LU1,
Xueli ZHANG1, Qin XIONG1, Yiting XU1, Weiping JIA1.
1Department of Endocrinology and Metabolism, Shanghai Jiao Tong
University Affiliated Sixth People’s Hospital; Shanghai Clinical Center
for Diabetes; Shanghai Diabetes Institute, China

Objective: Recent studies have demonstrated a protective
effect of osteocalcin against nonalcoholic fatty liver disease
(NAFLD), although the specific underlying mechanisms
remain unclear. Nuclear factor erythroid 2-related factor 2
(Nrf2) and c-Jun N-terminal kinase (JNK) pathways play
important roles in the pathogenesis of NAFLD. The present
study aimed to investigate whether osteocalcin protects
against NAFLD by regulating these pathways.
Methods: Male C57/BL6J mice were fed a high-fat diet for 12
weeks to induce NAFLD and were treated with recombinant
uncarboxylated osteocalcin (30 ng/g) or vehicle by daily
intraperitoneal injection during this period. Intraperitoneal
glucosetolerance test, insulin tolerance test, measurement of
serum lipid profiles, liver enzymes and hepatic triglyceride
content were carried out. Hepatic redox state was examined.
The role of osteocalcin on Nrf2 and JNK were investigated by
Western blot and Real-time PCR.

Results: Daily injections of osteocalcin can significantly
improve lipid metabolism, glucose tolerance and insulin
sensitivity in mice fed a high-fat diet (P < 0.05). Osteocalcin
treatment protected mice from diet-induced hepatic triglycer-
ide accumulation and liver injury. Increased levels of mal-
ondialdehyde, 8-iso-prostaglandin F2α and a higher ratio of
oxidized/reduced glutathione (GSSG/GSH) in the liver of mice
fed a high-fat diet were decreased by osteocalcin (P < 0.05).
Meanwhile, treatment with osteocalcin resulted in increases
in hepatic reduced GSH levels in mice fed a high-fat diet
(P < 0.05). Osteocalcin treatment not only activated Nrf2
nuclear translocation and up-regulated the expression of
antioxidant enzyme genes (catalase, superoxide dismutase,
and glutathione peroxidase) (P < 0.05), but also inhibited the
activation of JNK in the liver (P < 0.05). G protein coupled
receptor family C, group 6, subtype A (GPRC6A), the putative
receptor of osteocalcin, was found in the liver.
Conclusions: Osteocalcin improves NAFLD by activating the
Nrf2 pathway to alleviate oxidative stress, and inhibiting JNK
pathway.

PE-28
Anterior compartment syndromewith type 1 diabetesmellitus
Min Ji KIM1, SungDaeMOON1*, EunSookKIM1, EunYeongMO1,
Je Ho HAN1. 1Division of Endocrinology & Metabolism, Department
of Internal Medicine, Incheon St. Mary’s Hospital, The Catholic
University of Korea, Incheon, Korea

Compartment syndrome is defined as an elevation of the
interstitial pressure in a closed osteofascial compartment
causing microvascular compromise. The common causes
include trauma, arterial injury, limb compression and burns.
Rarely, it can also occur spontaneously in association with
type 1 diabetesmellitus.We report a case of a patientwith type
1 diabetes mellitus who presented with lower limb pain
without any obvious injury and had a subsequent diagnosis
of acute compartment syndromes. Non traumatic acute
compartment syndrome secondary to diabetic muscle infarc-
tion should be considered in any diabetic patient presenting
with pain out of proportion to sustained injury.

PE-29
Prevalence of chronic kidney disease among adults with
diabetes or prediabetes in China
Qian DENG1, Tengfei MAN2, Mei ZHANG1, Shusen LIU2,
Zhenping ZHAO1, Tongtong WANG3, Zhengjing HUANG1,
Yichong LI1, Samuel S. ENGEL3, R. Ravi SHANKAR3,
Kimberly G. BRODOVICZ3, Yingmei TU2, Linhong WANG1,
LiminWANG1. 1National Center for Chronic andNon-communicable
Disease Control and Prevention, Chinese Center for Disease Control
and Prevention, 2Merck Sharp&Dohme (China) R&DCo., Ltd., China;
3Merck Research Laboratories, Merck & Co., Inc., United States of
America

Background: Chronic kidney disease (CKD) is recognized as a
global public health problem. Diabetes mellitus is the leading
cause of CKD, but little is known about the relationship
between CKD and prediabetes, especially among those who
remained long-term prediabetic state.
Objectives: To compare the prevalence of CKD among Chinese
adults with pre-diabetes and diabetes to those with normal
glucose tolerance (NGT). To examine whether the prediabetes
progression was associated with CKD prevalence.
Methods: 1,149 Chinese adults aged over 18 years old with
prediabetes and 997 with NGT were identified from four
counties/districts in 2010, and were followed up to 2014. Blood
and urine samples were collected to assess the presence of
CKD in 2014. CKD was defined as eGFR less than 60 mL/min
per 1.73 m2 or the presence of albuminuria (urinary albumin
to creatinine ratio >=30 mg/g), and estimated at the end of
follow-up. Pre-diabetes anddiabeteswere based on the criteria
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recommended by American Diabetes Association in 2010.
Trends across different progression categories were deter-
mined using the Wald chi-square test for trend. Logistic
regression was used to assess the association between
progression states of pre-diabetes and CKD.
Results: Among 1,293 successfully followed subjects in 2014
(follow-up rate was 60%), 46% were normoglycemic, 42% had
prediabetes (impaired fasting glucose or impaired glucose
tolerance or both), and 12% had diabetes. The overall
prevalence of CKD among adults with diabetes, prediabetes
and NGT was 13.6%, 10.9% and 8.1% respectively. Compared
with NGT, subjects with dysglycemia (diabetes or prediabetes)
were more likely to have CKD (OR = 1.4, 95% CI: 0.9–2.0) after
adjusting age, sex, BMI, central obesity, smoking, drinking,
hypertension, dyslipidemia, and family history. The CKD
proportions were 8.6%, 12.6% and 15.7% among those who
had reverted from prediabetes to NGT, remained prediabetic,
or progressed to diabetes between 2010 and 2014, respectively.
Trend test indicated that the CKD prevalence increased with
the progression categories (p = 0.006). Logistic results showed
the risks of having CKDwere 1.2 (95% CI: 0.7, 2.1) and 1.5 times
(95% CI: 0.8, 3.0) higher among subjects who remained
prediabetic and progressed from prediabetes to diabetes,
respectively, than in those who remained NGT (adjusted
variables were the same as before).
Conclusions: There was no significant association between
CKD and diabetes status in 2014. Although a significant trend
was observed suggesting an association between pre-diabetes
progression and CKD, casual association cannot be conclu-
sively determined due to lack of baseline CKD status.

PE-30
Utilizing team cooperation for improving retinal screening
compliance and follow-up of diabetes patients
Li-Yuan GUO1*, Jia-Yu TIAN1, Ya-Wen CHANG1, Shin-Te TU1.
1Lukang Christain Hospital, Taiwan

Purpose: Retinopathy is one of the diabetes chronic comorbid-
ities. Therefore, the use of team cooperation and care pro-
cess improvements can be used to improve diabetes patient
health self-management and participation to increase the
retinal screen compliance and early detection for diabetes
patients.
Methods: In this study, the diabetes medical team established
a complete retinal screening examination process and many
methods such as telephone reminder, follow-up reminder
forms, establish outpatient electronic reminders, and remind
outpatient physician andnursing personnel for assistance and
follow-up; were established to remind those patients who
haven’t received retinal screening. After the implementation
of the improvements, the compliance of retinal screeningwere
determined and followed.
Results:After implementation, the retinal screening rate in our
hospital from Jan to April, 2014 was 23.4%, the screening rate
during the sample period in 2013 was 22.4%. Therefore, the
implementation of the outpatient reminder forms and elec-
tronic reminder was able increase the retinal screening rate
by 1%.
Conclusion: The hospital systematically identified those
patients who have not received examination and utilized
telephone reminder, outpatient reminder forms, and elec-
tronic reminders to outpatient physician to remind the patient
to receive their retinal screening. However, some patients
have refused the examination due to a lack of knowledge
regarding the importance of the screening and the unease
towards the use of dilating agents. Further improvements such
as the physician can actively inform the patient regarding the
important of the examination, establishing health consult-
ation education pamphlets for increasing the awareness and
motivation for retinal examination can be used to improve
examination compliance and follow-up rate.

PE-31
The relationship between mitochondrial dynamics and
insulin resistance in diabetes susceptible cybrid cells
Shao-Wen WENG1, Pei-Wen WANG1*, Hung-Yu LIN1,
Jiin-Haur CHUANG3, Cheng-Feng TSAO1, Ching-Yi LIN1,
Tsu-Kung LIN2, Chia-Wei LIOU2. 1Department of Internal
Medicine, Kaohsiung Chang Gung Memorial Hospital and Chang
Gung University College of Medicine, 2Department of Neurology,
Kaohsiung Chang Gung Memorial Hospital and Chang Gung
University College of Medicine, 3Department of Surgery, Kaohsiung
Chang Gung Memorial Hospital and Chang Gung University College
of Medicine, Kaohsiung, Taiwan

Background: Mitochondrial dynamics has been proposed as a
bridge between mitochondrial dysfunction and insulin resist-
ance (IR). In our previous studies, by comparing cybrid cells
derived fromosteosarcomacell harboring diabetes susceptible
(B4) and protective (D4) mitochondrial haplogroups, we
demonstrated the independent role of mitochondria in the
pathogenesis of IR in T2DM. However, how the mitochondrial
dynamics affect mitochondrial and cellular functions in
insulin-resistant cells remain unanswered.
Methods: To dissect the mechanisms between mitochondrial
dynamics and IR in diabetes susceptible cybrid B4, silencing of
target genes by siRNA or gain function by plasmid transfection
was performed. We constructed Mfn-1, Mfn-2, Drp-1, Fis-1-
over-expressing vectors and cybrid cell lines. Mitochondrial
membrane potential, mitochondrial network and the insulin
signal pathway were compared in the B4 cells with over-
expression or knock down of the dynamic proteins.
Results: Cybrid B4 cells had impairedmitochondrial dynamics
as compared with D4 cells. Cybrid B4 mitochondrial mem-
brane potential (MMP) was not significantly altered by the
chemicals (lipo 2000, GFP) used in the experimental procedure,
and the transfection rates of fusion and fission-related
molecules (Mfn1/Mfn2/Fis1/Drp1) were satisfactory. By over-
expression study, fusion-related molecules increase mito-
chondrial network while fission-related molecules increase
fragmented mitochondria in B4 cells. Further, fusion-related
molecules increase MMP, while fission-related molecules
decrease MMP of B4 cells. Knock-down of fusion-related
molecules also showed decreased MMP. Over-expression of
fusion-related molecules enhanced the activation of IRS1-Akt
for glucose uptake. Knock down fission-related molecules
enhanced the activation of IRS1-Akt for glucose uptake. There
was also increased translocation of GLUT1/GLUT4 onto the cell
membrane upon over-expression of fusion-related molecules.
Conclusion: Fusion-related molecules increased insulin sig-
naling and glucose uptake while fission-related molecules
may inhibit insulin signaling and decreased glucose uptake.
These data suggest a causal relationship between mitochon-
drial dynamics and IR.

PE-32
In situ eNOS/NO up-regulation – A simple and effective
therapeutic strategy for diabetic skin ulcer
Ye YANG1,2*, Dengke YIN1. 1School of Pharmacy, Anhui University
of Chinese Medicine, 2Department of Endocrinology, The First
Affiliated Hospital of Anhui University of Chinese Medicine, China

Nitric oxide (NO) plays a key role in the physiological regu-
lation of vascular functions. High serum concentrations
of glucose and advanced glycation end products in people
with diabetes results in reduced eNOS activation and NO
synthesis and in increasedNOconsumption. Various diabetes-
related complications are associated with the consequently
impaired vascular tone and inadequate delivery of oxygen
and nutrients to tissues—including refractory skin ulcers.
Statins have proved protective effects on endothelial function
involving increasing eNOS expression and NO bioavailability,
and promotive effect on neovascularization of ischaemic
tissue.
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In the current study, we attempted to implement in situ eNOS/
NO up-regulation in/around skin wounds in a rat model of
diabetes by using statin-loaded tissue engineering scaffolds
(TESs). Statin-loaded TESs with different drug loading
amounts were prepared by a technique of electrospinning.
The obtained TESs were composed of uniform and randomly
arrayed fibres, with diameters of 527 ± 80, 466 ± 117 and
550 ± 118 nm, and with theoretical statin loading amounts of
1.0%, 5.0% and 10.0%, respectively. During in vitro drug release,
all the TESs exhibited fast release phase in the initial 4
days. The in vitro cell culture experiments showed that the
statin-loaded TESs could restore the high-glucose induced
low cell viability and decreasing NO synthesis capabilities in
human umbilical vein endothelial cells. In the rat model of
diabetes, statin-loaded TESs with different drug loading
amounts were administered on the skin wounds, with blank
TES andnatural healingwound as control.With the analysis of
immunohistochemistry and microdialysis, the statin-loaded
TESs exhibited promotive effect on eNOS expression and NO
synthesis in regenerated skin tissues during skin wound
healing. Furthermore, the regenerated skin tissues in groups
with statin-loaded TESs exhibited promoted angiogenesis and
higher skin blood flow value in/around skin wounds, and
showed faster wound closure.
The present study indicated that the controlled release of
statin from TESs may be a promising therapy for diabetic skin
wound.
This work was supported by the National Natural Science
Foundation of China (81303239) and the Specialized Research
Fund for the Traditional Chinese Medicine Clinical Research
Center of China (JDZX2015128).

PE-33
Vegetarian diet is associated with higher SBP and fasting
serum triacylglycerol than omnivorous diet in Taiwanese
type 2 diabetic
Chih-Ming SUN1*, Hui-Chun HSU1, Shi-yu CHEN1. 1Tri Service
General Hospital, Taiwan

Vegetarian diets are thought to be efficacious formanagement
of type 2 diabetes mellitus (T2DM), and have been shown to
be associated with reduction in the prevalence of T2DM in
cohort studies, however differences in vegetarian diet com-
position could result in diverse physiologic outcomes. The
current study evaluated the metabolic effects of vegetarian,
breakfast vegetarian (animal foods excluded only from the
first meal of the day) and omnivorous dietary patterns in
Taiwanese T2DM adults.
Vegetarians (n = 69), breakfast vegetarians (n = 132), and
omnivorous (n = 207) diabetic adults were recruited through
chart review at a clinic in Taiwan.
Individual demographic, anthropometric, and dietary prefer-
ence data were collected from consenting participants, and
blood glucose, hemoglobin A1c, serum creatinine and lipid
profile were analyzed from 8-hour overnight fasting blood
samples. Differences among groups were determined by Chi-
square and Kruskal-Wallis tests (Statistical Package for the
Social Sciences, version 12.0, IBM).
Compared to omnivores, vegetarians had 5% higher sys-
tolic blood pressure (p = 0.023) and 24% higher fasting
serum triacylglycerol (p = 0.003) (15% higher than the recom-
mended value), and 14% lower high-density lipoprotein
cholesterol (p < 0.001). A dose-response relationship was
observed between extent of vegetarianism and these meta-
bolic parameters among the groups. Additionally, a higher
prevalence of anti-hypertensive medication use was observed
in the vegetarians compared to omnivores (p = 0.003). Age,
body mass index, waist to hip circumference ratio, diastolic
blood pressure, duration of diabetes, fasting blood glucose,
hemoglobin A1C, serum total cholesterol and low-density
lipoprotein cholesterol, and serum creatinine did not vart

significantly with dietary pattern. When data was analyzed by
gender, diet effects were more pronounced for women than
men. Female vegetarians had higher systolic blood pressure
(p = 0.017) and serum triacylglycerol (p = 0.044), and lower
high-density lipoprotein cholesterol (p = 0.001) and hemoglo-
bin A1c (p = 0.034), and had higher prevalence of using anti-
hypertensive medication (p = 0.014) than female omnivores.
Higher systolic blood pressure and fasting serum triacylgly-
cerol, and lower high-density lipoprotein cholesterol were
observed in vegetarian compared to omnivorous type 2
diabetic adults. We hypothesize that selection of a contem-
porary Taiwanese vegetarian diet may result in alterations in
macronutrient distribution, with excessive consumption of
refined carbohydrates attributed to vegetarian convenience
foods, as replacement of dietary protein and fat with refined
carbohydrate has been associated with these observed
metabolic alterations in other populations. Further investiga-
tion is necessary to identify specific dietary components of
Taiwanese vegetarian diets that may be implicated in adverse
metabolic changes.

PE-34
A successfully treated case of extremely hyperglycemic crisis
accompanied with rhabdomyolysis and acute kidney injury
Chia-Luen HUANG1*, Yi-Jen HUNG1, Chieng-Hsing LEE1.
1Division of Metabolism and Endocrinology, Department of Internal
Medicine, Tri-Service General Hospital, National Defense Medical
Center, Taipei, Taiwan

We reported a 37-year-old man who demonstrated extremely
high level of serum glucose (3,355 mg/dL) complicated with
diabetic ketoacidosis and hyperosmolar hyperglycemic state
after excessive consumption of sweetened beverage within
one day. His blood sugar levels were gradually decreased
by aggressive fluid resuscitation and insulin infusion.
However, the laboratory evaluation revealed elevated levels
of creatinine, creatinine kinase and myoglobin on day 2.
Simultaneously, a huge renal stone was found on abdominal
plain film. The diagnosis of rhabdomyolysis, staghorn stone
and acute kidney injury were made based on these laboratory
tests. Interesting, his creatinine kinase concentration contin-
ued to rise and persisted with high levels for one week even
blood glucose, ketoacidosis and renal functionwere recovered.
Finally, this case was successfully survived after aggressive
treatments. Rhabdomyolysis is an uncommon but under-
estimated complication of hyperglycemic crisis. Hence, phy-
sicians should be alerted to this under detected complication
of hyperglycemic crisis which may lead to acute renal failure
yet can be easily diagnosed by a readily available test—the
creatinine kinase level.

PE-35
Comparison of clinical characteristics and outcomes of
hospitalized patients with pneumonia between diabetic
patients and non-diabetic patients in Japan
Yoshinori MASUI1, Akahito SAKO1*, Tadanao HARIGAE1,
Akiko KAWAGUCHI1, Aki SAKURAI3, Teruhiko SATO2,
Hidekatsu YANAI1. 1Department of Internal Medicine, Kohnodai
Hospital, National Center for Global Health and Medicine,
2Department of Respiratory Medicine, Kohnodai Hospital, National
Center for Global Health and Medicine, 3Department of Infectious
Diseases, St. Luke’s International Hospital, Japan

Background: Japan has become a super-aging society, and the
number of patients with pneumonia has been increasing.
Diabetes is associated with an increased susceptibility to
infection and infection-related morbidity and mortality.
However, current evidence showing the association between
diabetes and pneumonia in Asian population is very limited.
Objective: We aimed to elucidate the influence of diabetes on
clinical characteristics and outcomes of pneumonia.
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Method: Eligible cases were the patients who were hospita-
lizedwith infectious pneumonia in the Department of Internal
Medicine and Respiratory Medicine between March 2014 and
October 2015. We excluded non-infectious pneumonia and
pneumonia developed after admission. We retrospectively
reviewed medical charts and collected data about the patient
backgrounds, clinical and radiologic characteristics and clin-
ical course, and laboratory and microbiological data. We
compared Diabetes group with Non-diabetes group by t test
and chi-square test.
Result: Among 274 pneumonia cases, 199 were eligible. One-
hundred eleven (55.8%)maleswere included, andmean ± SDof
age and BMI were 78 ± 15 years old and 20.9 ± 6.2 kg/m2,
respectively. Sixty-one patients had concomitant underlying
diseases. A number of community-acquired pneumonia (CAP)
was 91, and the number of nursing and healthcare-associated
pneumonia (NHCAP: a Japanese variant of healthcare-asso-
ciated pneumonia) was 108. Fifteen pneumococcal pneumo-
nia, one Legionella pneumonia and 103 aspiration pneumonia
were included. The mortality rate was 7.5%. The number of
patients in Diabetes groupwas 34 (type 1 diabetes, n = 1; type 2
diabetes, n = 33), mean ± SD of duration of diabetes, plasma
glucose and HbA1c were 18 ± 12 years, 181 ± 61 mg/dL, and
7.0 ± 0.8%, respectively.
Compared with Non-diabetes group, Diabetes group was
significantly younger (73.1 years vs 78.7 years) and had
significantly lower BMI (24.5 kg/m2 vs 19.9 kg/m2). Aspiration
pneumonia tended to be fewer in Diabetes group than Non-
diabetes group (38.2% vs 54.5%). Diabetes group tended to have
longer period of antibiotics administration (17 days vs 12 days).
There were no significant differences in WBC, CRP, develop-
ment of the multiple infiltration, pleural effusion, and
empyema, length of hospital stay, and mortality.
Conclusion: Diabetic patients hospitalized with pneumonia
were significantly younger and showed lower rate of aspiration
pneumonia than non-diabetic patients. There were no signifi-
cant differences in the severity and clinical outcomes.

PE-36
Association of leukocyte subtype counts with chronic
inflammation and atherosclerosis in type 2 diabetes mellitus
Sayuri TANAKA1, Ippei KANAZAWA1*, Toshitsugu SUGIMOTO1

. 1Internal Medicine 1, Shimane University Faculty of Medicine, Japan

Background: Previous studies have shown that circulating
leukocyte subtype counts, especially monocyte count, are
associatedwith a riskof cardiovascular disease. However, little
is known about the association of circulating monocyte count
with chronic inflammation, visceral fat accumulation, serum
adiponectin level, and atherosclerosis in type 2 diabetes.
Subjects and Methods: This is a cross-sectional study with a
total of 276 Japanese patients with type 2 diabetes (mean age,
62.3 years; 63% men). None of them had hepatic or renal
dysfunction so far. Intima-media thickness (IMT) of common
carotid artery was evaluated by high-resolution B-mode
ultrasonography. Fat areas of visceral (V) and subcutaneous
(S) were evaluated by performing computed tomography scan
at the level of the umbilicus. Serum total adiponectin levels
were measured by an ELISA kit.
Results: Multiple regression analyses adjusted for age, dur-
ation of diabetes, body mass index (BMI), HbA1c, and
estimated glomerular filtration rate (eGFR) showed that V/S
ratio and high sensitive CRP (hsCRP) were significantly and
positively associated with monocyte count (β = 0.24, p < 0.001
and β = 0.17, p = 0.025, respectively), while serum adiponectin
was not (β =−0.12, p = 0.107). Multiple regression analyses
adjusted for risk factors of atherosclerosis such as age,
duration of diabetes, BMI, HbA1c, fasting C-peptide, eGFR,
albuminuria, systolic and diastolic blood pressure, triglyceride,
HDL-cholesterol, and LDL-cholesterol (model 1) showed a
significant and positive association of monocyte count with

maximum IMT, average IMT, and plaque score independently
of V/S ratio (β = 0.38, p < 0.001; β = 0.23, p = 0.004; and β = 0.22,
p = 0.005, respectively). However, when hsCRPwas added as an
independent variable (model 1 + hsCRP), the association
turned into no significance (β = 0.11, p = 0.164; β = 0.12, p =
0.104; and β = 0.14, p = 0.056, respectively).
Conclusion: These findings suggest that increased circulating
monocyte count is involved in chronic inflammation aswell as
atherosclerosis in patients with type 2 diabetes.

PE-37
Healing process in diabetic patients with foot ulcer
Oyunbileg BAVUU1*, Sainbileg SONOMTSEREN1. 1School of
Medicine, Mongolian National University of Medical Science,
Mongolia

Introduction:Diabetic foot is one of diabetic chronic complica-
tions. Cause of Diabetic Foot Ulcer (DFU) and amputation are
long term hyperglycemia, peripheral neuropathy and periph-
eral artery disease.
Objective: The aim of this study was to evaluate healing
progress of DFU.
Methods: Cohort study included type 2 diabetic patients with
foot ulcer visited diabetic clinic last two years. Diabetic foot
complication was diagnosed by questionnaire and foot
examination, laboratory test and statistical analysis was
done by SPSS 19.
Results: Mean age of diabetic patients was 59.4 ± 9.56 (37–78)
years old and mean diabetes duration was 11.44 ± 6.4 (1–23
year) years and mean HbA1C was 10.09 ± 1.96% (7–15%). By
questionnaire 9 (36%) of diabetic patients was with foot pain,
loss of pressure sensation were 44%, vibration sensation was
44% and absent achilles reflex was 88%. Diabetic patients with
no pulses of a.pedis dorsalis and a.tibialis posterior were 32%
and abnormal results of ABI were 32%. History of diabetic foot
amputation was 12% (hallux 4%, digits 8%). Mean initial visit
days of diabetic patients with foot ulcer were 25.16 ± 31.59 (2–
150). Cause of DFU was trauma 88% (physical trauma 36%,
thermal trauma 4%, footwear 48%), ischemia and others 12%.
Ulcer size was 1–200 mm and ulcer depth was 0.5–40 mm. By
PEDIS wound classification I grade 28%, II grade 32%, III grade
24% and IV grade was 16%. By TEXAS wound classification 0
grade 32%, I grade 36%, II grade 20%, III grade 12% and stage А
40%, stage В 24%, stage C 4% and stage D was 32%. 83.5% of DM
patients with foot ulcer with foot amputation was 5 patients
(AKA 2, BKA 1, digits 2). Ulcer recurrence of DFUwas 72% (once
48%, multiple 24%). Bacterial culture was done in 64% of
diabetic foot ulcer in first time and 56% of recurrence ulcer in
DFU. Staph.Aureus was 56%, Streptococcus epidermitis 25%
and others were 19%. Primary healed DFU <1 month was 60%,
1–3months were 20%, 3–6 months were 12%, non healedmore
6 months 4%, and mortality was 4%.
Conclusion:
1. Primary healed DFU <1 month was 60%, 1–3 months were

20%, 3–6monthswere 12%, nonhealedmore 6months 4%,
and mortality was 4%. Ulcer recurrence of DFU was 72%.

2. DM patients with foot ulcer were foot amputation
was 20%.

PE-38
Analysis of clinical factors influencing bonemineral density in
Japanese patients with diabetes
Shogo FUNAKOSHI1, Hiroshi TAKATA1, Seiki HIRANO1,
Kumiko YOSHIMURA1, Satoko OHMI1, Eri AMANO1,
Yoshio TERADA1, Shimpei FUJIMOTO1*. 1Endocrinology,
Metabolism and Nephrology, Kochi Medical School, Kochi University,
Japan

Aim: Risk of bone fracture is increased in patients with
diabetes compared to that in healthy subjects. Bone mineral
density (BMD) is closely related to the risk of fracture. Clinical
factors affecting BMD in patients with diabetes were explored.
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Methods: Thirty-one Japanese patients hospitalized to our
hospital with diabetes for education were recruited. BMD of
various parts and body composition were measured by DXA
and fat mass index [FMI (kg/m2)], lean mass index [LMI (kg/
m2)], and Z-scores of the lumbar spine (L-Z), the femoral
neck (FN-Z), and the radius (R-Z) were evaluated. Z-scores
were calculated on the basis of normal reference values of
the age- and sex-matched Japanese group. Simple regression
analysis using L-Z, FN-Z and R-Z as dependent variables
and years from diagnosis, body weight, BMI, FMI, LMI, urine
albumin (U-A), HbA1c, serum C-peptide, eGFR, bone turnover
markers (serum ucOC, BAP, and TRACP-5b, and urine NTX),
systolic blood pressure (SBP), ankle brachial index (ABI),
cardio ankle vascular index (CAVI) and HDL-C as independent
variables were performed. Stepwise multiple regression
analysis using L-Z, FN-Z and R-Z as dependent variables
and years from diagnosis, U-A, HbA1c, CPR, eGFR, BAP,
TRACP-5b, SBP, FMI, LMI and CAVI as independent variables
were performed.
Results: [clinical background (mean ± SD)] Number of subjects:
31 (21 males, 10 females; type 1: 2, type 2: 28, other: 1);
therapeutic method: diet only 1, oral hypoglycemic agents
(OHA) without insulin 19 (one patient used pioglitazone at
admission), insulin 11; age: 57.3 ± 14.3; BMI: 26.4 ± 5.7; Years
from diagnosis: 7.3 ± 6.1 [simple regression analysis] L-Z was
correlated with FMI (R = 0.463) and HDL-C (R =−0.444). FN-Z
was correlated with FMI (R = 0.413) and HDL-C (R =−0.368). R-Z
was correlatedwithBMI (R = 0.458) andFMI (R = 0.590). No other
factors were correlated with Z-sores; interestingly, body
weight and LMI were not correlated with Z-scores. [stepwise
multiple regression analysis] L-Z, FN-Z and R-Z were inde-
pendently predicted by FMI, accounting for 21.0%, 12.0%
and 27.7% of the variability of the dependent variables,
respectively.
Conclusion: Indices of bone turnover, glycemic control, renal
function, endogenous insulin secretion, nephropathy, athero-
sclerosis, and other clinical factors were not correlated with
BMD in this small study. A positive correlation between bone
mineral density and fat mass was found in these Japanese
patients with diabetes.

PE-39
Cilostazol effectively attenuates deterioration of albuminuria
in patients with type 2 diabetes: a randomized, placebo-
controlled trial
Wen-Hao TANG1, Fu-Huang LIN1, Chien-Hsing LEE1*,
Feng-Chih KUO1, Chang-Hsun HSIEH1, Fone-Ching HSIAO1,
Yi-Jen HUNG1. 1Division of Endocrinology and Metabolism,
Department of Internal Medicine, Tri-Service General Hospital,
National Defense Medical Center, Nei-Hu, Taiwan

Cilostazol is an antiplatelet, antithrombotic agent with anti-
inflammatory properties. To date, no clinical study has
specifically evaluated the efficacy of cilostazol in patients
with diabetic nephropathy (DN). We hypothesized that cilos-
tazol might delay renal deterioration in DN patients at high
risk of progression. Between April 2008 and April 2010, we
screened 156 consecutive patients aged 35–80 years who were
first diagnosedwith type 2 diabetes after the age of 30 years. Of
these, 90 patients with DN, as defined by morning spot urine
microalbuminuria (MAU) [20 mg/L or an albumin-to-creatinine
ratio (ACR)[30 lg/mg on at least two consecutive occasions
within the prior 3 months, were enrolled into a 52-week
randomized, single-blinded, placebo-controlled trial of oral
cilostazol 100 mg twice daily or placebo (45 subjects in each
group). Morning spot urine samples were collected to
determineMAUand ACR. Fasting plasma levels of metabolic,
endothelial variables, and inflammatory markers were exam-
ined. Following 52 weeks of treatment, urinary MAU and ACR
were significantly reduced in the cilostazol group compared
with the placebo group (P = 0.024 and P = 0.02, respectively).

In regression analyses, changes in monocyte chemotactic
protein-1, E-selectin, and soluble vascular cell adhesion
molecule-1 (sVCAM-1) were significantly associated with
changes in MAU and ACR. Net changes of E-selectin (P\0.001)
and sVCAM-1 (P\0.05) were independent predictors of change
in MAU and ACR, respectively. Our results suggest that
cilostazol may effectively attenuate deterioration of albumin-
uria in patients with type 2 diabetes. This effect is likely
mediated by an improvement of adhesion molecules.

PE-40
Relationship between serum iron with renal function of
subjects with diabetes
Xiaojuan SHAO1*, Wen HU1, Weinan YU1. 1Huai’an Hospital
Affiliated to Xuzhou Medical School, China

Objective: To explore the value of serum iron in the diagnosis
of type 2 diabetes mellitus (T2DM) with the decline of renal
function.
Methods: A total of 100 subjects who were diagnosed T2DM
were recruited from the second people’s hospital of Huai‘an
from February toMarch in 2016.We collected the baseline data
and measure serum iron, renal artery doppler ultrasound and
GFR determination of nuclide renal dynamic imaging.
Results: Serum iron levels were negatively correlated with
nuclide GFR (r = 0.214, P < 0.05).
Conclusion: Serum iron is an independent risk factor for the
decline of kidney function in patients with T2DM.

PE-41
Potential nephroprotective effects of type 2 diabetes therapy:
Epidemiologic study for South East Asian and Arab
populations in Qatar
Kerry WILBUR1*, Ahmed MITHA2, Nadya ADULMULLA2. 1Qatar
University College of Pharmacy, 2Qatar Petroleum, Qatar

Purpose: Metformin is considered a first line therapy for
patients with type 2 diabetes mellitus (T2DM). Increasingly
evidence is emerging to support not only the safe use of
metformin in patients with impaired renal function, but
epidemiologic study among Caucasian populations have
demonstrated a potential nephroprotective effect. The object-
ive of this study is to evaluate the relationship between
metformin and renal outcomes in South East Asian and Arab
patients with T2DM in Qatar.
Methods: A retrospective cohort study of patients with T2DM
enrolled in health care services provided by Qatar Petroleum,
the largest private employer in Doha, Qatar, is being con-
ducted. Patients who received care between 1995 and 2015 are
considered. Any adult who received an incident oral glucose
lowering drug prescription during the study period will be
considered for inclusion (“new user”). Incident prescriptions
will be defined as the first oral glucose lowering drug
prescription filled after at least 365 days of active use of QP
medical services without prescriptions filled for any other oral
glucose loweringdrug (“baselineyear”). Patient healthdatawill
be followed from “index date” (date of incident prescription)
until documented development of a study outcome or a
censoring event, such as: leaving the QP medical system;
non-persistence on the incident oral glucose lowering drug;
switching or adding new oral glucose lowering drug to the
original therapy. Exposure categories will be grouped accord-
ing to different glucose lowering regimens cohorts. The
primary outcome will be a composite of: a GFR event, defined
as a persistent 25% or greater decline from the baseline eGFR;
reaching ESRD, defined as reaching one of the following: an
eGFR < 15 mL/min/1.73 m2 or documented initiation of dialysis
or kidney transplant. GFR and ESRD events will be confirmed
between 3 and 12 months after the first documented outcome
in order to avoid counting episodes of reversible acute kidney
injury.
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Results: Data for 7,590 adults with type 2 diabetes adults were
initially identified. Of these 3,418 (45%) first startedmetformin
therapy during their care at QP and 2,972 (39%) had an
associated baseline serum creatinine recorded. South East
Asian (1,933, 65%) populations represent almost two-thirds of
the evaluated cohort, while Qatari nationals make up 11%
(n = 335) and 12% (n = 361), respectively.
Conclusion: The distribution of nationalities in our studied
cohort is consistent with national demographic patterns.
Our findings will help further quantify the effects of glucose
lowering therapies compared with metformin treatment in
previously understudied populations.

PE-42
The correlation between fibrinogen level and arterial stiffness
in type 2 DM patients
Hermina NOVIDA1,2*, Ari SUTJAHJO1,2, Soebagijo ADI1,2,
Askandar TJOKROPRAWIRO1,2. 1Faculty of Medicine Universitas
Airlangga, 2Surabaya Diabetes and Nutrition Center Dr. Soetomo
Hospital, Indonesia

Background: Cardiovascular disease (CVD) is increased in
type 2 Diabetes Mellitus (T2DM) patients due to a complex
combination of various traditional and non-traditional risk
factors that have important roles in the evolution of athero-
sclerosis. Fibrinogen level has been described as independent
risk factor for CVD. Many studies have indicated that arterial
stiffness also plays a critical role in the pathogenesis of
atherosclerosis and CVD. Brachial-ankle pulse wave velocity
(baPWV) is a method to measure arterial stiffness. It reflects
the stiffness of both the aorta andperipheral arteries in an arm
and a leg.
Objective: The aim of this study is to analyze the correlation
between fibrinogen level and baPWV in T2DM patients.
Material and Methods: This cross sectional study was con-
ducted at diabetes outpatient clinic Dr. Soetomo teaching
hospital Surabaya Indonesia. Inclusion citerias were patiens
with T2DM aged over 45 years old and signed informed
consent. Patients with severe infection, renal and liver
dysfunction, pregnancy, fibrate treatment were excluded in
this study. We interviewed and measured body weight and
height, BMI, blood pressure and baPWV. Plasma glucose (FPG)
and post prandial glucose (PPG), HbA1c, lipid profiles, and
fibrinogen level were measured as well. Data was statistically
analyzed using Pearson correlation test.
Results: We analyzed 40 patients who have been diagnosed
with T2DM consisting of 17 males and 23 females. The overall
mean of BMI was 25.66 + 2.91 kg/m2, HbA1c was 8.01 + 1.39%,
FPG was 150.2 + 61.97 mg/dL, PPG was 214 + 74.49 mg/dL and
fibrinogen 456.75 + 142.60 mg/dL. One-sample Kolmogorov-
smirnov test indicated that the data distribution was normal.
Therewas significant correlation between fibrinogen level and
baPWV (r 0.336; p < 0.05).
Conclusion:Therewas significant correlation between fibrino-
gen level and arterial stiffness in T2DM patients.

PE-43
Cilostazol attenuates the severity of peripheral arterial disease
in type 2 diabetes: the plasma soluble receptor for advanced
glycation end-products
Jhih-Syuan LIU1, Yi-Jen HUNG2*. 1Division of Endocrinology and
Metabolism, Department of Internal Medicine, Tri-Service General
Hospital Keelung Branch, 2Division of Endocrinology and
Metabolism, Department of Internal Medicine, Tri-Service General
Hospital, Taiwan

Recent studies have demonstrated that the plasma soluble
receptor for advanced glycation end-products (sRAGE) play
a major role in developing macrovascular complications of
type 2 diabetes, including peripheral arterial occlusion

disease (PAOD). Cilostazol is an antiplatelet, antithrombotic
agent, which has been used for the treatment of PAOD. We
hypothesized that cilostazol attenuates the severity of PAOD in
patients with type 2 diabetes through the augmentation of
plasma sRAGE. Ninety type 2 diabetic patients with PAOD
defined as intermittent claudicationwith ankle-brachial index
(ABI) ≦0.9 were recruited for an open-labeled, placebo-con-
trolled study for 52 weeks with oral cilostazol 100 mg twice
daily (n = 45) or placebo (n = 45). Fasting plasma sRAGE,
endothelial variables of E-selectin, soluble vascular cell
adhesion molecule-1 (sVCAM-1), and inflammatory markers
of high-sensitivity C-reactive protein (hsCRP) and tumor
necrosis factor-α (TNF-α) were determined. After completely
the 52-week treatment program, the ABI values were elevated
in cilostazol group (P < 0.001). The plasma sRAGE was signifi-
cantly increased (P = 0.007), and hsCRP, sVCAM, and E-selectin
concentrations were significantly decreased (P = 0.028, <0.001
and <0.001, respectively) with cilostazol treatment. In a partial
correlation analysis with adjustments for sex and age, the net
change of sRAGE significantly correlated with the change of
ABI in the cilostazol group (P = 0.043). In a stepwise multiple
regression model, only the change with regards to sRAGE was
significantly associated with the change of ABI (P = 0.046). Our
results suggest that cilostazol may effectively attenuate the
severity of PAOD in patients with type 2 diabetes. Plasma
sRAGE plays a role as an independent predictor for improving
the index of PAOD.

PE-44
Nonalbumin proteinuria as a simple and practical
predictor of the progression of early-stage type 2 diabetic
nephropathy
Jong Ho KIM1, Eun Heui KIM1, Min Jin LEE1, Sung Su KIM1,
YunKyung JEON1, Sang Soo KIM1, Bo HyunKIM1, Yong Ki KIM2,
In Joo KIM1*. 1Department of Internal Medicine, Pusan National
University Hospital, 2Kim Yong Ki Internal Medicine Clinic, Korea

Recent studies have shown multi-biomarker approaches for
risk prediction in diabetic nephropathy. The aim of this study
was to pursue the simple and practical predictor among
nonalbumin proteinuria (NAP) and six urinary biomarkers
contributing to the progression of diabetic nephropathy.
In this observational study, the urine levels of albumin-to-
creatinine ratio (ACR), nonalbumin protein-to-creatinine ratio
(NAPCR) and six biomarkers [kidney injury molecule (KIM)-1,
neutrophil gelatinase-assoicated Lipocalin (NGAL), liver-type
fatty acid-binding protein (L-FABP), angiotensinogen, interleu-
kin-18 (IL-18) and YKL-40] were measured in 73 patients with
type 2 diabetes and estimated glomerular filtration rate
(eGFR)≥ 60 mL/min/1.73 m2. We found optimal cutpoints for
ACR, NAPCR and six biomarkers and used Harrell’s concord-
ance index (C-index) to validate Cox model. The renal out-
comes were annual eGFR decline and the development of
chronic kidney disease (CKD) stage 3 or greater.
The average rate of eGFR decline over themedian of 50months
of follow up was −2.48 mL/min/1.73 m2/year. NAPCR and six
urinary biomarkers were negatively correlated with annual
eGFR decline. After adjusting for several clinical factors, only
NAPCR showed a significant association with annual eGFR
decline (AdjustedR2 = 0.141, P = 0.035). NAPCR showedahigher
predicted probability of having the CKD stage 3 or greater occur
than six urinary biomarkers (C-index 82.7). NAPCR also
showed a higher predictive value than six urinary biomarkers
applying the concept of “Panel score”.
The results of this study suggest that NAPCR may be a better
predictor of the development and progression of CKD than the
other urinary biomarkers in patients with the early-stage type
2 diabetic nephropathy.
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PE-45
The role of RBP4 receptor on the pathogenesis of diabetic
kidney
Chao-Hung CHEN1, Kun-Der LIN2, Tusty-Jiuan HSIEH3,
Yu-Li LEE2, Mei-Yueh LEE2, Pi-Jung HSIAO2, Shyi-Jang SHIN4*.
1Graduate Institute of Medicine, College of Medicine, Kaohsiung
Medical University, 2Division of Endocrinology and Metabolism,
Kaohsiung Medical University Hospital, Kaohsiung Medical
University, Kaohsiung, 3Department of Medical Genetics, School of
Medicine, College of Medicine, Kaohsiung Medical University
Hospital, Kaohsiung Medical University, 4Department of Internal
Medicine, School of Medicine, College of Medicine, KaohsiungMedical
University Hospital, Kaohsiung Medical University, Taiwan

Mitochondrial dysfunction and oxidative stress are shown
as an initiating trigger to induce diabetic nephropathy. We
recently reported that the suppression of RBP4 receptor
cascades involves dyslipidemia-induced arterial and renal
damage. We thus investigated whether the suppression of
RBP4 receptor signaling could interact with mitochondrial
dysfunction to cause apoptosis and fibrosis in diabetes. In
the kidneys of streptozotocin(STZ)-induced diabetes and
high glucose(HG)-cultured HEK cells, RBP4 receptor(STRA6),
MnSOD, caspase 3 and collagen 1 protein as well as apoptotic
cells increased, but CRBP1, RARα, ATP synthase, and cyto-
chrome c expression as well as mitochondrial potential
decreased. By immunoprecipitation method using STRA6
antibody, we found the binding activity of RBP4 on STRA6
in diabetes and HG-cultured cells were markedly reduced.
ROS inhibitor and MnSOD gene transfection reversed above
alterations in HG-cultured cells. MnSOD silencing signi-
ficantly reversed STRA6, CRBP1 and RARα expression but
didn’t affect caspase3 and collagen 1 in HG-cultured cells.
Interestingly, CRBP1 gene transfection reversed the suppres-
sion of ATP synthase, cytochrome c, the increase of caspase 3
and collagen 1 protein and mRNA expression, but increased
binding activity of RBP4with STRA6, and expression of RARα in
HG-cultured cells. This study indicates that interaction
between the suppression of RBP4 Receptor signaling and
mitochondrial dysfunction induces kidney apoptosis and
fibrosis in diabetes.

PE-47
Temporal pattern of plasma glucose levels during oral glucose
tolerance test and the association with cardiovascular risk
Yi Chun LIN1, Harn Shen CHEN1*. 1Taipei Veterans General
Hospital, Taiwan

Backgrounds: The pattern of insulin or glucose levels during
an oral glucose tolerance test (OGTT) may provide useful
information on the prediction of subsequent cardiovascular
disease and diabetes mellitus or its related complication.
However, the patient’s glucose and insulin response pattern
during OGTT are rarely explored. Besides, the clinical implica-
tion of the temporal difference of glucose during OGTT to
major cardiovascular events or risk are unknown. This study
will be carried out to determine whether the glucose response
temporal patterns during OGTT are associated with cardio-
vascular disease risk scores.
Methods: Subjects with impaired glucose tolerance or type 2
diabetes were enrolled in this observational study under
routine clinical care in outpatient setting from Taipei
Veterans General Hospital. Blood samples were obtained at 0,
30, 60, 90 and 120 min during 75 g OGTT after 8 hours fast.
Patients were grouped by the time point when highest glucose
levelmeasured (group 30 min, group 60 min, group 90 min and
group 120 min). The primary outcome is ten-year cardiovas-
cular disease risk which was calculated by Framingham risk
score calculator.
Results: A total of 125 patients who underwent OGTT were
included. There are 4, 54, 55 and 9 subjects in the group 30 min,
group 60 min, group 90 min and group 120 min separately. 87%

of themwere in the group 60 min and group 90 min. The group
60 min had younger age (56.15 ± 10.12 years vs 60.58 ± 10.02
years, P = 0.023) and lower HbA1c (6.03 ± 0.44% vs 6.30 ± 0.59%,
P = 0.009) but higher LDL-C (135.40 ± 44.30 mg/dL vs 116.61 ±
35.68 mg/dL, P = 0.051) than the group 90 min. Framingham10-
year risk score of group 90 min is 1.7 times of that of group
60 min (4.05 ± 4.60% vs 6.98 ± 6.56%, P = 0.023). After multivari-
ate linear regression, group 90 min is still associated with
higher risk score (P = 0.042).
Conclusions:Comparing to the later peak glucose group (group
90 min) during an OGTT, the earlier peak glucose group (group
60 min) had characters of younger age, lower HbA1c level but
higher LDL-C. The later peak glucose group also had higher
Framingham 10-year risk score after adjusting these variables.

PE-48
HbA1C variability is not associated with renal outcomes in
diabetic nephropathy with chronic kidney disease stage 3-5
Mei-Yueh LEE1,2,3, Szu-Chia CHEN2,3,4, Wei-Hao HSU1,2,
Kun-Der LIN1, Pi-Jung HSIAO1, Shyi-Jang SHIN1*. 1Department of
Endocrinology and Metabolism, Kaohsiung Medical University
Hospital, 2Department of Internal Medicine, Kaohsiung Municipal
HsiaoKang Hospital, 3Graduate Institute of Clinical Medicine,
Kaohsiung Medical University, 4Department of Nephrology,
Kaohsiung Medical University Hospital, Taiwan

Background: Higher HbA1C variability had been reported to
be associated with increased risk of progression of nephro-
pathy. However, no previous studies had evaluated the
association between HbA1C variability and renal outcomes in
patients with diabetic nephropathy. Therefore, the aim of this
study was to assess whether HbA1C variability is associated
with rate of renal function decline and progression to renal
replacement therapy (RRT) in diabetic nephropathy with
chronic kidney disease (CKD) stage 3–5 patients.
Methods: This longitudinal study enrolled 352 patients. Intra-
individual HbA1C variability was defined as coefficient of
variation (CV = SD/mean). The renal end point was defined as
commencement of RRT. The change in renal function was
measured by estimated glomerular filtration rate (eGFR) slope.
The study patients were stratified into 3 groups according to
tertiles of coefficient of variation (CV) of HbA1C (<8.4, 8.4–14.1,
≧14.1).
Results: One hundred and nine (31%) patients received RRT
during the follow-up period. the median follow-up period was
3.6 years. Therewas no significant difference of eGFR slope in 3
study groups. The patients with CV tertile 3 (vs. CV tertile 1)
were associated with a higher risk of commencement of
RRT in the unadjusted model (HR, 1.783; 95% CI, 1.129 to 2.814;
p = 0.013) and in the multivariate model after adjusting for
demographic and clinical factors (HR, 1.964; 95% CI, 1.212 to
3.181; p = 0.006). This relationship became non-significant
after further adjusting for biochemical parameters (HR, 1.457;
95% CI, 0.866 to 2.453; p = 0.157).
Conclusions: Our results demonstrated that HbA1C variability
is not associated with rate of renal function decline and
progression to RRT in diabetic nephropathywithCKD stage 3–5
patients. Therefore, HbA1C variability may not be the major
determinant of renal outcomes in diabetic nephropathy with
CKD stage 3–5 patients.

PE-49
Effects of t-PA and PAI-1 on the macro-vascular complications
in type 2 diabetes
Jun ZHANG1*. 1Division of Endocrinology, Department of Medicine,
Shandong Provincial Qianfoshan Hospital, Shandong University, No.
16766 Jingshi Road, Jinan Shandong, China

Objective: To identify the importance of abnormal fibrinolytic
system mainly the content changes of tissue-plasminogen
activator (t-PA) and plasminogen activator inhibitor-1 (PAI-1)
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in the process of macro-vascular complications in type 2
diabetes mellitus and provide theoretical evidences to sup-
press or delay the occurrence and development of macro-
vascular complications in type 2 diabetes mellitus effectually
for clinical research.
Methods: Paired design is applied in this research and 100
cases are selected including 54 men and 46 women. Those
two patients are paired with same gender and basically
equivalent age, blood sugar, blood pressure and blood-lipid
but opposite result of intima media thickness (IMT), so 100
cases are divided into two average groups. Type 2 diabetes
mellitus with astherosclerosis (AS-T2DM) group has 50 cases,
27 men and 23 women. So does type 2 diabetes mellitus
without astherosclerosis (nonAS-T2DM) group. There are no
significant differences in age, blood sugar (GHbA1c), blood
pressure (SBPandDBP)andblood-lipid (LDL-C)betweenthetwo
groups verified by paired samples T test. (t =−0.334, 2.832,
−5.001, 1.668, 4.502 and P = 0.796, 0.215, 0.127, 0.345, 0.138
respectively). The contents of t-PA and PAI-1 in the two groups
are measured quantitatively by double-antibody sandwich
ELISA at same time. Each sample is measured in three holes
to ensure the accuracy of the measurement and the mean is
used for statistics. The differences of t-PA and PAI-1 contents
between the twogroupsare comparedbypairedsamplesT test.
Result: Compared with nonAS-T2DM group, the content of
t-PA reduced significantly (t =−19.668, P = 0.031) while PAI-1
increased significantly (t = 20.394, P = 0.030) in AS-T2DMgroup.
Conclusion: The reduce of t-PA content and increase of PAI-1
content have played some role in the occurrence and
development of macro-vascular complications in type 2
diabetes mellitus.

PE-50
To increase smoking cessation rate among diabetic smokers
who participate in smoking cessation clinics by means of
effective health education
Chia Yu TIEN1*, Shin-Te TU1. 1Lukang Christian Hospital, Taiwan

By implementing the diabetes try-out trial for diabetic
smokers and by utilizing clinical smoking cessation treatment
techniques: 5A (Ask, Advise, Assess, Assist, Arrange) and 5R
(Relevance, Risk, Reward, Roadblock, Repetition), the diabetic
smokers’ participation and confidence in self health manage-
ment and attempts in quitting smokingwere improved, which
resulted in a cessation rate of 34%.
Objectives/methods: The health education center team intro-
duces diabetic smokers to participate in health education
counseling at the center. The frontline team records their
smoking histories and transfers them to smoking-cessation
health education counseling. Themedical teamapplies 5Aand
5R to raise diabetic smokers’ health awareness and their
motivation to quit smoking. Physiciansmakeuse of e-message
boards at their clinics to effectively persuade smokers to
attending smoking-cessation therapies and be away from
smoking.
Result: According to statistics in 2014, 51 out of the 178
participants were diabetic and the smoking cessation rate
within 6 months was 35.3%. In 2015, 73 out of the 277
participants were diabetic and the smoking cessation rate
within 6 months was 35.6%. Comparison between the same
period of the two years shows that the number of participants
grew from 178 to 277 by 55.6%, and that the number of
participating diabetic smokers who quitted smoking grew
from 18 to 26 by 69.2%.
Conclusion: According to our experience, through the system-
atic search for smokers, giving them advice on cessation and
later on transferring them to smoking cessation treatments,
and education counseling and cessation prescription design,
smokers’ health awareness can be improved and then so can
their motivation for cessation, which motivates them to keep
living a healthier lifestyle.

PE-51
Recurrent left hemichoreic movement following to severe
hyperglycemia in type 2 diabetes mellitus
Sung Rae CHO1*, Jay Cheol KWON2. 1Department of Internal
Medicine, Changwon Fatima Hospital, 2Department of Neurology,
Changwon Fatima Hospital, Korea

Choreic ballism is a rare neurologic complication of metabolic
origin in hyperosmolar hyperglycaemic state (HHS) although
the etiologic mechanism is still unclear. Sometimes, it was
reported in poorly controlled old female type 2 diabetes
mellitus. We experienced a case of recurrent left arm hemi-
choreicmovement following to severe hyperglycemia in type 2
diabetes mellitus patient.
A 68-year-old woman with 11-year history of type 2 diabetes
mellitus who was admitted to our hospital for recurred attack
of hemichoreic movement in the left upper limb of the body.
On admission day, her glycosylated hemoglobin (HbA1c) was
13% (N:4–6%). Her calculated serum osmolarity peaked at
310 mOsm/kg (N: 275–295 mOsm/kg), and the serum glucose
level reached 475 mg/dL (N:80–140 mg/dL) with no evidence of
diabetic ketoacidosis. The initial serum sodium level was
135 mmol/L (N:135–145 mmol/L), which normalized to
142 mmol/L over 1 day. The physical examination revealed
left hemichorea with a ballistic component without focal
neurologic finding. Unenhanced computed tomography of the
brain was negative. At magnetic resonance imaging, the right
putamen showed high signal intensity on T1-weighted
images. During the hospitalization, an adequate diet and
insulin therapy resulted in progressive normalization of blood
glucose values and an improvement of dyskinesia. According
to medical records, she was admitted previously due to
hemichoreic movement attack 4 times whenever her blood
glucose was uncontrolled, HbA1c was over 10%.
HHS, an acute complication of diabetes mellitus, can be
associated with neurological involvement ranging from
seizures, involuntary movements to reversible focal neuro-
logical deficits without any structural lesions. This diabetic
choreic ballism is a pathological entity to be considered
benign, generally transient and reversible. So we think that
early recognition and differentiation from other causes of
reversible manifestation in uncontrolled Type 2 diabetes
mellitus is important.

PE-52
A nursing experience of implementing interprofessional
practice on a diabetic foot ulcer patient
Hsiang-Ning HUANG1*. 1Wound Care Clinic, Section of Plastic and
Reconstructive Surgery, Department of Surgery, Taiwan

Neuropathy, occlusive vascular disease, and infectionwill lead
to the formation of diabetic foot ulcers that affect the quality of
life of the patient. The diabetic foot ulcer can also lead to foot
infections that include cellulitis, osteomyelitis, necrosis and
even amputation. Here, we report a 61-year-old man with
diabetic foot ulcer. His medical history includes end-stage
renal diseaseunder regularhemodialysis, hypertension, type 2
diabetes mellitus, peripheral arterial occlusive disease (PAOD)
of the left leg and triple-vessel coronary artery disease.
Percutaneous transluminal angioplasty has been performed
for PAOD of left lower limb. This time, he was sent to our
Emergency Department due to pain and swelling of left 4th
toe, without fever or chills. In ER, the wound of left 4th toe
presentedwithwet gangrene and dorsal foot swelling, redness
and tenderness were found. The plastic surgeon was con-
sulted, and amputation of left 4th toe was undertaken. After
the operation, hewas admitted to ourward for care. During his
hospitalizations, the left foot wound got worse and worse at
the beginning. Then, we carried out wound care and several
times of debridement, and we consulted Orthopedics for
Hyperbaric Oxygen Therapy, Cardiovascular Surgeon for left
leg bypass surgery, and Endocrinologist for glycemic control
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and nutrition supply. We altogether treated this patient, and
the diabetic foot ulcer was healed eventually.

PE-53
Periodontitis prevention program effectively reduced the
incidence of periodontitis in diabetic patients
Yen-Tzu LEE1*, I-chieh MAO1, Shih-Te TU1. 1Lukang Christian
Hospital, Taiwan

A five-year followup conducted by Firatli found that, clinically,
the number of cases of periodontal attachment loss and teeth
loss among diabetic patients is significantly bigger compared
to people without diabetes. To address the situation, establish
a periodic periodontitis screening and care system for diabetic
patients and have set up a designated screening site. Diabetes
educators help patients learn information about periodontitis
and oral care and provides prompt and proper individual
medical interventions to reduce the possibility of teeth loss or
chewing disorders caused by periodontitis and to enhance
diabetic patients’ overall health condition. The rate of dental
abnormalities among diabetic patients found in screening had
gone down from 51.9% to 29.9%. This improvement shows that
promulgating oral care allows diabetic patients to take this
issue seriously and care more about their oral condition.
Executing Approach:

1. Establish a cross departmental diabetic periodontitis
screening team comprise of Dentistry and Health
Education Center; members include dentists, physicians
of Diabetes Shared Care Network, diabetes educators, oral
health educators and administrative assistants to jointly
carry out “Diabetic Periodontitis Prevention Program”.

2. To prevent patients fromwithdrawing from screening due
to lengthy waits, a designated periodontal screening site
besides the education center is set up.

3. Professional oral health educators will later on provide
education and relevant instructions and arrange patients
with abnormal screening results to receive treatment at
Dentistry outpatient clinics.

4. On patients’ clinic visits, attending physicians that have
written the request sheet to their patients can look up the
screening results and give instructions to them while
informing them of the importance of oral health or of the
prevention of periodontal diseases.

ProgramAchievement: 12 oral healthcare promulgation events
attracted 344 community members to participate in. The
number of diabetic patients receiving screening between
August 2012 and June 2015was 4,012. Comparing the screening
achievement in 2014 with that in 2013, the rate of dental
abnormalities among diabetic patients found in screening had
gone down from 51.9% to 29.9%.
Conclusion:The execution of Diabetic Periodontitis Prevention
Program has not only raised the awareness of oral care and
knowledge and skills about self-care among periodontitis
high-risk group: diabetic patients, its promulgation of screen-
ing has also helped identify periodontitis patients and helped
them seek medical attention. The care provided by Diabetes
Case Management annually tracks and reminds patients to
receive screening and treatment.

PE-54
Associations of glycated hemoglobin A1c and glycated
albumin with subclinical atherosclerosis in the Chinese
population with impaired glucose regulation
Xiaojing MA1, Yun SHEN1, Xiang HU1, Hang SU1, Yaping HAO1,
Yuqi LUO1, Junling TANG1, Jian ZHOU1, Yuqian BAO1*,
Weiping JIA1. 1Department of Endocrinology and Metabolism,
Shanghai Jiao Tong University Affiliated Sixth People’s Hospital;
Shanghai Clinical Center for Diabetes; Shanghai Diabetes Institute,
Shanghai, China

Objective:Glycated hemoglobin A1c (HbA1c), which can reflect
themean blood glucose levels over the previous 2 to 3months,
attaches great importance to the glucose monitoring system.
Some new indicators, such as glycated albumin (GA) with
ability to reflect the blood glucose levels during the previous 2
to 3 weeks, have been gradually put into clinical application
and provided HbA1c with complementary information in
recent years. The aim of this study was to investigate the
associations of HbA1c and GAwith subclinical atherosclerosis
in middle-aged and elderly Chinese subjects with impaired
glucose regulation.
Methods: A total of 640 subjects with impaired glucose
regulation and without history of cardiovascular disease or
carotid artery plaque in Shanghai community were recruited
for this study (256 men and 384 women; age range, 40 to 70
years old). Carotid ultrasonography was used to measure the
carotid intima-media thickness (C-IMT), which was an indi-
cator of subclinical atherosclerosis. Increased C-IMT was
defined as ≥0.70 mm (the upper quartile). HbA1c was deter-
mined by high-performance liquid chromatography. Serum
GAwas assayed using the enzymatic method.
Results: The HbA1c and GA levels were higher in subjects
with increased C-IMT than those with normal C-IMT (both
P < 0.01). Correlation analysis revealed that both HbA1c and
GA were positively associated with C-IMT (r = 0.135 and 0.112,
respectively; both P < 0.01). Logistic regression analysis
showed that both HbA1c (odds ratio = 2.630, 95% confidence
interval: 1.401–4.935; P = 0.003) and GA (odds ratio = 1.215, 95%
confidence interval: 1.008–1.466; P = 0.041) were independent
factors associated with increased C-IMT.
Conclusions: In middle-aged and elderly Chinese subjects
with impaired glucose regulation, both elevated levels of
HbA1c and GAwere associated with increased C-IMT, suggest-
ing that HbA1c and GA could reflect the risk of subclinical
atherosclerosis.

PE-55
Asymmetric Dimethylarginine correlates significantly with
tumour necrosis alfa but not with brachial ankle pulse wave
velocity in the T2DM-METS
Deasy ARDIANY1*, Soebagijo ADI1,
Askandar TJOKROPRAWIRO1, Ari SUTJAHJO1,
Agung PRANOTO1, Sri MURTIWI1, Sony WIBISONO1. 1Surabaya
Diabetes and Nutrition Centre - Dr. Soetomo Teaching Hospital
Faculty of Medicine Airlangga University, Surabaya, Indonesia

Background: Endothelial dysfunction is an important
phenomenon in the pathogenesis of atherosclerosis and is
related to the derangements of nitric oxide (NO) synthase in
the vessel wall. Asymmetric Dimethylarginine (ADMA) is an
endogenous, competitive inhibitor of nitric oxide synthase
and is induced by inflammatory cytokines of tumour necrosis
factor (TNF)-a in vitro. Increased ADMA levels are associated
with reduced NO synthesis as assessed by impaired endothe-
lium-dependent vasodilatation. There is cause and effect
relationship between endothelial dysfunction and vascular
stiffening. Measurement of brachial ankle pulse wave velocity
(baPWV) is simple and applicable for cardiovascular risk
screening and as a marker for the severity of atherosclerotic
vascular damage.
Aim: To investigate the correlation between ADMA level
with TNF-a and baPWV in the type-2 diabetes mellitus
(T2DM)-Metabolic Syndrome (Mets) patients.
Method: This is a cross sectional study with T2DM-Mets
patients who came to the outpatient clinic of Soetomo
Hospital Surabaya during January 2010 to December 2012.
Subjects met the inclusion and exclusion criteria were
measured their ADMA, TNF-a, and blood glucose levels in
plasma. Brachial ankle pulse wave velocity (ba-PWV) was
determined by using theVSerra-1000. The studywas approved
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by the local Research Ethics Committee and subjects gave
written informed consent.
Results: Thirty-seven T2DM-Mets patients consisted of 15
(40.5%) males and 22 (59.5%) females who met inclusion and
exclusion criteria were enrolled in this study. Their mean of
age was 51 ± 5.2 years old, duration of illness was 16.49 ± 23.4
months, A1C level was 8.5 ± 0.9%, BMI was 26.7 ± 4.5 kg/m2,
ADMA level was 0.572 ± 0.2 μmol/L, TNF-a level was 10.0 ± 16.5
pg/mL, and ba-PWV was 1,624.5 ± 295.5 cm/s. Spearman’s
correlation analysis showed that ADMA level was significantly
correlated with TNF-a level (p = 0.026; r = 0.366). However, no
significant correlation foundwith ba-PWV (p = 0.134; r = 0.251).
Conclusion: ADMA level is correlated with TNF-a level in this
T2DM-MetS population.

PE-56
Limb preservation affects survival for diabetic patients with
infectious foot gangrenes
Cheng-Wei LIN1, Shih-Yuan HUNG1, I-Wen CHEN1,
Hui-Mei YANG1, Yu-Yao HUANG1*. 1Chang Gung Memorial
Hospital Linkou Branch, Taiwan

Objective: Infectious gangrene of foot is a medical emergency
for diabetic patients. Lower-extremity amputation (LEA) is
usually inevitable for in such circumstance. Nevertheless, the
survival and factors associated mortality of these patients has
not been understood.
Method: A total of 157 type 2 diabetic patients treated for
infectious foot gangrenes at a major diabetic foot center in
Taiwan from 2002 to 2009 were enrolled. Prompt major LEA
(above the ankle) for life savingwas found in 59 patients (major
LEA one-stage group). Among 98 patients received initial
minor LEA (below the ankle) to remove gangrene tissue, 67
subjects successfully healed (minor LEA group) while 31
subjects needed further major LEA (major LEA two-stage
group). After treatment, their survival was followed as of
December 2012. Clinical information at admission was used
for survival analysis.
Result: One hundred and nine patients died, with a median
survival time of 3.12 years. Age [hazard ratio 1.037 (95% CI
1.010–1.066)], dialysis state [2.173 (1.029–4.585)] and major LEA
[1.957 (1.113–3.443)] were independent factors associated with
mortality.
Patients in minor LEA group had better median survival time
(5.5 years) when comparedwithmajor LEA one-stage and two-
stage groups (1.8 and 2.7 years, respectively). The survival
curves of major LEA one-stage and two-stage groups revealed
no difference (Log rank P: 0.368).
Abnormal ankle-brachial index (ABI, >1.4 or ≦0.9) was the
independent risk for healing failure that lead to two-stage
major LEA (multi-variable regression analysis by adjustedwith
age, smoker, hypertension, major adverse cardiac event, and
renal function).
Conclusion: In diabetic patients with infectious foot gang-
renes, major LEA and dialysis state were the factors affect
survival. Limb preservation to keep amputation level below
the ankle has better survival. The abnormal ABI is the
independent factor leading to two-stage major LEA.

PE-57
TG/HDL-C ratio predicts development of albuminuria in type 2
diabetes with ACR <10 mg/gm. A prospective cohort study
Shyi-Jang SHIN1*, Kun-Der LIN1, Mei-Yueh LEE1,
Meng-Chuan HUANG1, Yi-Ching YANG2, Hung-Jen YANG3,
Tong-Yuan TAI4, Ken N KUO5, Chih-Cheng HSU5. 1Kaohsiung
Medical University, 2National Cheng Kung University, 3Min Shen
General Hospital, 4Taipei Jen Chi Relief Institution, 5National Health
Research Institutes, Taiwan

Low normoalbuminuria (ACR < 10 mg/gm) is currently recog-
nized as near normal renal function in type 2 diabetes. We

hypothesized that TG/HDL-C ratio is the early biomarker to
predict the development of DKD for type 2 diabetes. We
enrolled 809 type 2 diabetic subjects with ACR < 30 mg/gm
between 2003 and 2005 and followed them through the end of
2012. Among them, 518 subjects had ACR < 10 mg/gm. The
average follow-up time was 6.2 years. The incidence rate ratio
andCox proportional hazardsmodelwere used to evaluate the
association between baseline demographics and biochemical
variables and development of albuminuria in 518 subjects
with ACR < 10 mg/gm and 809 subjects with ACR < 30 mg/gm,
respectively. Among 809 subjects with ACR < 30 mg/gm, 390
entered in albuminuric stage while 205 subjects developed
albuminuria in 518 diabetes with ACR < 10 mg/gm. By using
Cox proportional hazards model, we found that education,
basal ACR and HOMA-IR in subjects with ACR < 30 mg/gm are
independent predictors for development of albuminuria,
whereas and education, basal ACR, and TG/HDL-C ratio are in
subjects with ACR < 10 mg/gm. Compared with those in the
lowest quartile of TG/HDH-C ratio, the multivariate HR for
those in the 2nd, 3rd, and highest quartiles were 1.08 (95% CI
0.66–1.79), 1.38 (0.85–2.24), and 1.71 (1.03–2.82), respectively
(trend test: P < 0.015) in diabetes p with ACR < 10 mg/gm.
According to the dose-response effects of TG/HDL-C ratio
shown in this prospective study, we conclude that TG/HDL-C
ratio could be an early predictor for development of albumin-
uria in type 2 diabetes.

PE-58
Specific responsibility team for vascular interventions in
diabetic foot decreases major lower limb amputation rate
Chih-min CHANG1, Zhong Zhi SHEN1, Shao-wen WENG1,
Jung-fu CHEN1*. 1Division of Endocrinology & Metabolism,
Kaohsiung Chang Gung Memorial Hospital, Taiwan

Objective: In Kaohsiung Chang Gung Memorial Hospital
(KCGMH), patient with diabetic foot received treatment by an
intensive team care in internal medicine ward. The intensive
team was established by metabolic, plastic surgery, cardio-
vascular surgery and orthopedic specialist in 2005. And
another specific responsibility team for percutaneous trans-
luminal angioplasty (PTA) was also established by cardiologist
in 2011. This study aimed to assess the quality of diabetic foot
care provided in KCGMH before and after establishment of the
PTA team.
Method: This was a retrospective review of data from 2013 to
2015 and in 2009 at Kaohsiung Chang GungMemorial Hospital.
Patient who had been diagnosed with diabetic foot ulcer
during the study period were included. We collected the
comorbidities, chronic complications and interventions to
compare the differences of the major lower limb amputation
rate before and after establishment of the specific responsi-
bility PTA team.
Result: In total, 428 patients with T2DM underwent diabetic
foot treatment at the KCGMH during the study period. When
comparing to the patients distribution in 2009, the rate of
comorbidities, including cerebral vascular accident, coronary
artery disease, end stage renal disease, hypertension, dyslipi-
demia are significantly higher in 2013 to 2015. The rate of
peripheral artery occlusive disease and people received
percutaneous transluminal angioplasty (PTA) in 2013 to 2015
are also significantly higher (29.0% vs. 7.6%, p < 0.001).
Furthermore, the rates of major lower limb amputation are
lower after the intervention of specific responsibility PTA team
(15.8% vs. 19.8%) and patients receiving PTA had significantly
lower amputation rates during this period (10.1% vs. 19.8%,
p = 0.026).
Conclusion: This study suggests that the specific team of PTA
by cardiologist improves themajor lower limb amputation rate
in patients with diabetic foot, even with more comorbidities
and chronic complications.
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PE-59
Outcome analysis of diabetic patients with or without
albuminuria
Wai Kin CHAN1, Szu-Tah CHEN1*. 1Division of Endocrinology and
Metabolism, Department of InternalMedicine, ChangGungMemorial
Hospital, Chang Gung University, Taiwan

Objective: This study retrospectively compared the clinical
character and outcome of type 2 diabetic patients with normo-
(below 30 mg/L), micro- (30–299 mg/L) and macro- (above
300 mg/L) albuminuria
Research design andmethods: 79 type 2 diabetic nephropathic
(DN) patients were retrospectively reviewed from 2013/01 to
2016/01. All patientswere treatedwith oral anti-diabetes drugs
and/or insulin; either angiotensin receptor blockers (ARB) or
angiotensin-converting enzyme inhibitors (ACEI)were given in
the albuminuria groups. Clinical data including urine albumin
creatinine ratio (UACR), glycosylated hemoglobin (HbA1c),
systolic blood pressure (SBP) and estimated glomerular filtra-
tion rate (eGFR) were analyzed. Patients were divided into
normo-, micro- and macro-albuminuria groups according to
their latest amount of spot urine albumin. All data were
analyzed with Generalized Estimating Equation (GEE) to
evaluate the changes in SBP, HbA1c, UACR and eGFR.
Results: Our study includes 33 (41.8%) normal, 13 (16.5%)
micro- and 33 (41.8%) macro-albuminuria patients aged
62.1 ± 10.6, 57.8 ± 11.9 and 65.6 ± 11.4 year-old, respectively.
After adjusting age, sex and duration of diabetes, both
albuminuric groups showed statistical significance of higher
UACR (micro-: B = 103.66, SE = 40.24, p = 0.01, macro-: B = 1169,
SE = 164.5, p < 0.0001) during the 3-year follow-up period.
Macro-albuminuria group showed significantly higher level
of HbA1c (B = 1.067, SE = 0.48, p = 0.027) and SBP (B = 11.89,
SE = 4.25, p = 0.005) when compared to normal albuminuria
group. Both normo- (B =−2.03/year, SE = 0.98, p = 0.038) and
macro- (B = 200.76/year, SE = 86.31,p = 0.02)albuminuriagroups
showed significant annual UACR increment. Deterioration of
renal function was found statistically significance in both
normo- (B =−4.08/year, SE = 0.71, P < .0001) andmacro- (B = 2.8/
year, SE = 0.87, P = 0.001) albuminuria groups by reducing
annual eGFR without significant difference in their decreasing
slope in all 3 groups. Finally, the rate of major adverse cardiac
events (MACE) was similar in all 3 groups.
Conclusions: Renin-angiotensin system blockers may protect
DN patients from renal function exacerbation by reducing
eGFR but not by preventing urinary protein loss in the abnor-
mal albuminuria groups regardless of their degree of severity.

PE-60
A study of increasing access to diabetic retinopathy screening
and referral if indicated
Yu-Ying CHANG1*, Yen-Tzu LEE1, I-Chieh MAO1, Shih-Te TU1.
1Lukang Christian Hospital, Taiwan

Objective: The World Health Organization (WHO) statistics
show that the possibility of suffering from blindness among
diabetic patients is 10 to 20 times higher than that among
people without diabetes. One researcher’s study also shows
that the prevalence of diabetic retinopathy ranges from 15% to
45%. As such, a simplified ophthalmoscopy, ease of screening
and referral will hopefully increase the access to diabetic
retinopathy screening and referral if indicated, and more
importantly, the knowledge of and prevention against diabetic
eye disorders in diabetic patients.
Method: Our Health Care Center has been equipped with
ophthalmoscopy instruments for screening. Healthcare edu-
cation and retinal photographymay be performed at the same
venue, improving the accessibility to screening in patients.
The environmental features are designed to facilitate health
promotion, and moreover, referral if indicated to our ophthal-
mologists is available for further follow-up and treatment.

Result: Through this program, 3,278 patients successfully
joined our hospital’s Diabetes Shared Care Network. During
the period when the program was active (May 25, 2015 to
October 23, 2015, for 5months), 1,772diabetic patients received
screening. Compared with the same period in 2014, the
number grew by 616 with a growth rate of 53.3%. Out of the
24 patients receiving ophthalmoscopy and indicated for
referral, 14 were successfully referred to Ophthalmology,
with a success rate of 58.3%. According to the analysis of the
other 10 patients, 30% indicated that they did not feel ill while
the 20% reported that they were under follow-up by
Ophthalmology.
Conclusion: Education on preventing diabetic eye complica-
tions and simple access may substantially improve the
screening of diabetic eye disorders. The referral if indicated,
however, is paramount. Over 40% of diabetic patients still
refuse to be referred to Ophthalmology; the referral rate is only
58.3%. The reason for most cases is that patients do not have
eye discomfort. The pre-program ophthalmoscopy focused on
the number of screened patients (quantity) rather than further
ophthalmology care for patients (quality). In the light of this
program, it is hopeful that diabetic patients may be accessible
to more comprehensive care for their eyes as a result of
increased referral rate in screened patients if indicated, as well
as widespread concept of early screening and early treatment
among healthcare professionals and patients.

PE-61
Correlation of glycemic control andarterial stiffness in patients
with type 2 diabetes mellitus
Jongky HENDRO PRAYITNO1*, Soebagijo ADI1, Ari SOETJAHJO1,
Askandar TJOKROPRAWIRO1, Agung PRANOTO1,
Sony WIBISONO1, Sri MURTIWI1. 1Surabaya Diabetes and
Nutrition Centre, Indonesia

The PWV has been identified as an independent predictor for
cardiovascular related mortality. The uncontroled T2DM
induced hyperglycemic condition and caused depletion of
endothelial nitric oxide (NO) which further leading to endo-
thelial dysfunction.
In this study we showed that poor glycemic control in patients
with T2DM is associated with abnormal arterial stiffness.
Methods: This is a cross sectional study. We recruited 50
patients with T2DM from out patient clinic. We excluded
patient undergo Dialysis treatment, haemoglobin level <10 gr/
dL, and all of the sample were performed baseline data
including the blood pressure, HbA1c levels and all patient
were measured the arterial stiffness using ba-PWV. We
evaluate the relationship of HbA1c levels and the result of
ba-PWV test.
Results:Themeanof agewas 58,98 ± 12,28 years, and themean
of HbA1c level: 7,69 ± 0,98%. The mean of PWV: 16,41 ± 2,43 m/
second. Test results showed the correlation between HbA1c
level and PWV and shows strong and significant result
(r = 0,403; P < 0,05).
Conclusion: There was a significant correlation between
Glycaemic control and arterial stiffnes in T2DM.

PE-62
DESMOND…Does it deliver for Aboriginal and Torres Strait
Islander people
Deborah SCHOFIELD1, Asha SINGH1*, Helen MITCHELL1,
Melissa ROBINSON1, Kylie MAHONY1. 1Diabetes WA, DESMOND
Australia, Perth, Australia

Background: Traditional methods of health promotion
and education such as the distribution of materials and
didactic program delivery has had limited success in reducing
the burden of chronic diseases, especially in rural and
remote Aboriginal communities. Evidence behind using a
patient empowerment approach is mounting, with many
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organisations adopting client-centred approaches that
empower individuals to build confidence and take responsi-
bility of their health.
Despite high rates of type 2 diabetes and diabetes-related
complications in Aboriginal communities, there is a lack of
evidence based diabetes self-management programs designed
for Aboriginal people. The DESMOND program is an evidence-
based, quality diabetes self-management program where
participants are supported to discover/share knowledge of
their personal journey with diabetes.
The Diabetes Education and Self-Management Ongoing and
Newly Diagnosed (DESMOND) program is one example of this.
DESMOND is a client-centred diabetes education program
that uses innovative adult learning theories and philo-
sophies to build confidence, skills and promote diabetes
self-management. Diabetes WA is trialling the effectiveness
of the program, and this approach, in Australian Aboriginal
communities.
Aim: This project aims to explore the cultural fit, effectiveness
and sustainability of delivering DESMOND in Aboriginal
communities.
Method: Diabetes WA developed and strengthened partner-
ships with a number of health services across the state of
Western Australia to enable DESMOND trained diabetes
educators to deliver the program to Aboriginal communities
in Perth and regional Western Australia. Following comple-
tion of the program, attendees were invited to share their
experience of DESMOND, its cultural fit andwhat changes they
would recommend to improve the program.
Results:Qualitative datawas collected and preliminary results
show that Aboriginal participants felt respected by educators
and open discussions, storytelling and hands-on activities
were enjoyable. A number of minor adjustments have been
made to the program,with the length of the program, access to
biomedical results, and appropriateness of foods used pre-
senting challenges. Evaluationmeasures are currently in place
to assess participant’s HbA1c, cholesterol and blood pressure
three to six months post program.
Discussion: Adapting the DESMOND program to meet the
needs of Aboriginal and Torres Strait Islander people has
the potential to slow the progression of diabetes, impact
biomedical results, and lead to a reduction in diabetes-related
complications. Additionally the results of this trial will con-
tribute to best practice evidence on effective, sustainable
chronic disease education for Aboriginal communities.

PE-63
A novel scoring system for the early detection of diabetic
kidney disease in patients with type 2 diabetes
Chih-Hung LIN1,2, Tzu-Ling TSENG3, Wei-Ya LIN3,
Hsiang-Chi WANG3, Lee-Ming CHUANG1,2*. 1Graduate Institute
of Clinical Medicine, College of Medicine, National Taiwan University,
2Department of Internal Medicine, National Taiwan University
Hospital, Taipei, 3Bio Preventive Medicine Corp., Hsinchu, Taiwan

Background: Diabetic kidney disease (DKD) is one of the most
common diabetic complications, as well as the leading cause
of end-stage renal disease (ESRD) worldwide. At present,
urinary albumin-to-creatinine ratio (UACR) and estimated
glomerular filtration rate (eGFR) are the standard diagnostic
methods for DKD. However, their accuracies are limited
due to the heterogeneous disease nature, especially in type
2 diabetes (T2DM). DN_Score is a scoring system generated
from the profiles of DNlite, a urinary biomarker panel
composed of alpha2-HS-glycoprotein precursor (AHSG),
alpha-1-antitrypsin (A1AT) and acid-1-glycoprotein (AGP). In
this cross-sectional study, we investigated the correlation
between DN_Score and clinical profiles of patients with T2DM,
in order to evaluate its potential for diagnosis of DKD.
Methods: 308 patients with T2DM and UACR <300 mg/g
were enrolled in this study. Phenotypic and biochemistry

profiles were recorded. DN_Score was calculated according
to the urinary DNlite profile. UACR and the composite
Kidney Disease Improving Global Outcomes (KDIGO) classifi-
cation system were used for assessing the severity and risk
of DKD.
Results: There were 174 male and 134 female participants.
The mean age was 60.64 ± 9.84 years. The mean DN_Score
was 10.69 ± 0.9. The DN_Score in participants with UACR <30
and ≥30 mg/g was 10.42 ± 0.72 and 11.89 ± 0.63, respectively
(P < 0.01). While classified by the KDIGO system, the DN_Score
in participants with low, moderate-increased, high and very-
high risk was 10.41 ± 0.72, 11.74 ± 0.7, 12.56 ± 0.29, 12.19 ± 0.03,
respectively (P < 0.01). Intercorrelations of DN_Score were
found with BMI, ACR, eGFR, blood pressure, fasting plasma
glucose,HbA1c andplasma triglyceride level. After adjustment
for significant covariates, DN_Score was significantly asso-
ciated with UACR (P < 0.01)
Conclusions: DN_Score is correlated significantly with the
traditional indicators of DKD in the early stage of the disease.
Long-term outcome study will be necessary to validate the
predictive role of DN_Score on the progression of DKD.

PE-64
The relationship between CVR-R and 2-year glycemic control
in type 2 diabetic patients
Kaoru ISO1*, Keiichi MUKAI2, Yuuki KAKUMAE1, Koji ISHI1,
Hiromi OHUCHI1. 1Tokyo Kamata Medical Center, 2Yokohama
Shinmidori General Hospital, Japan

Background: Diabetic autonomic neuropathy (DAN) is a
manifestation of diabetic neuropathy. DAN is frequently
observed in patients with a long duration of diabetes and
causes various symptoms once it advanced.
Autonomic nerve dysfunction can be expressed quantitatively
by a coefficient of variation in R-R intervals (CVR-R).
Objective: The aim of the study was assess the relationship
between the autonomic nerve disturbance and glycemic
control in type 2 diabetic patients.
Material andMethods: Fifteen patients (male 7, female 8) with
uncontrolled type 2 diabetes were enrolled.
All patients firstly were received with intensive insulin
therapy.
HbA1c were measured every 2 month. ECGs were recorded in
the resting position and 100 consecutive R-R intervals were
processed computer. CVR-R were measured at baseline and 2-
year later.
Results: At baseline, age, duration, BMI and HbA1c were 63.9
years old, 9.9 year, 24.2 kg/m2 and 10.3%.
Themean HbA1cwas significantly lower in 1-year’s (6.9%) and
2-year’s (6.9%) than the baseline’s.
CVR-R was significantly higer in 2-year’s (3.00%) than the
baseline’s (2.02%).
Conclusion: These results suggest that long-term glycemic
control may ameliorate diabetic autonomic neuropathy.

PE-65
The effect of nutrition counseling on glycemic control and
cognitive function in type 2 diabetic patients
Chia-Hsin YU1, Po-Wen YANG2, Yu-Pei SUNG2,
Cheng-Hsueh CHIEN1, Lin-Hui LI1, Huang-Yu CHANG1,
Shyh-Hsiang LIN3*. 1Department of Dietetics, Keelung Hospital,
Ministry of Health andWelfare, 2InternalMedicine, KeelungHospital,
Ministry of Health and Welfare, 3School of Nutrition and Health
Sciences, Taipei Medical University, Taiwan

Objective: It’s known that blood glucose was associated with
cognitive function in animal studies. In addition, poor
glycemic control has emerged as a possible risk factor for
cognitive decline among elderly adults with diabetes mellitus
(DM). Medical nutrition therapy is important in managing
DM. The aim of this study was to evaluate the effects of the
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nutrition counseling on glycemic control and cognitive
function in type 2 diabetic patients.
Methods: This was a cross-sectional study. The participants
were recruited from a systematic sampling of Keelung
Hospital, Ministry of Health and Welfare, R.O.C. Patients who
have history of type 2DM formore than 10 years, aged between
50 and 70 years, and treated and followed by an endocrinolo-
gist were enrolled in the study. The patients who had received
nutritional counseling were allocated into the intervention
group (N = 26), and those hadn’t received nutritional counsel-
ing were allocated into the control group (N = 13). The
questionnaires of diet were collected to estimate the effect-
iveness of nutrition intervention by registered dietitian. The
Mini-Mental State Examination (MMSE) was used as a tool to
quantify cognitive capacity by psychiatrists. The body mass
index (BMI) and metabolic profiles including glycated hemo-
globin A1c (HbA1c), blood glucose, total cholesterol and
triglyceride.
Result: All thirty-nine patients had completed the study
measures and all of the data had been corrected for statistical
analysis. The questionnaires score was significantly higher in
the intervention group than the control group (p < 0.02).
Although HbA1c in the intervention group was lower than
the control group, there was no significant difference. There
were also no significant differences in total cholesterol,
triglyceride, BMI and MMSE score between the two groups.
Conclusion: Nutrition counseling can improve understanding
of diet therapy in patientswith type 2DM. Long term follow-up
is mandatory to clarify the effect of nutrition counseling on
BMI and metabolic profiles.

PE-66
The effects of different Korean red ginseng fractions on
diabetic progression and diabetic complication markers in
obese diabetic NSY/Hos mice
Jong Suk PARK1*, Ji Hong YOU1, Sang Bae LEE1, Min Young LEE1,
Eun Jung KIM1, Min Jin KIM1, Min Kyung KIM1, Yu-Sik KIM1,
Ji Sun NAM1, Shinae KANG1, ChulWoo AHN1, Kyung Rae KIM1.
1Gangnam Severance Hospital, Korea

Object: Although Korean red ginseng (KRG) has been shown
positive effects on glycemic control by improving insulin
sensitivity and insulin secretory functions, the distinct roles of
its specific fractions (saponin, SFR; or non-saponin, NSFR) is
unclear. Moreover, the protective roles of KRG and its fractions
on the transition from pre-diabetes to diabetes have been
merely investigated. This study examined the effects of KRG,
SFR and NSFR on various metabolic parameters in obese
diabetic NSY/Hos mice
Methods: 12-wk-old NSY/Hos mice were fed 200 mg/kg/day or
400 mg/kg/day of KRG extract (KRG200, KRG400), SFR (SFR 200,
SFR 400) or NSFR (NSFR 200, NSFR 400) in their diets for 24
weeks. The parameters for glucose homeostasis, diabetic
complications, obesity, inflammation and oxidative stress
were measured.
Results: KRG200 showed significantly lower fasting blood
glucose; KRG200 and KRG400 showed significantly attenuated
glucose intolerance in response to intraperitoneal glucose
loading; SFR 200 and SFR400 showed significantly increased
insulin secretory response to glucose as measured by insuli-
nogenic index (IGI); KRG400, SFR 200, SFR400, NSFR 200, and
NSFR 400 showed significantly attenuated oxidative stress
parameter as measured by oxidized LDL-C; KRG400, SFR 200,
and SFR400 showed attenuated diabetic blood-vessel compli-
cation marker as measured by advanced glycation end
products (AGEs). (*all p compared to the non-treated control)
Conclusion: Although KRG, NSFR, NSFR 400 were not able to
prevent transition from prediabetes to diabetes, KRG appeared
to be more effective in glycemic control. However, each
fraction may attenuate hyperglycemia-related complications
to the different extent.

Psychosocial Status of Diabetes: What
Have We Learned? Psychosocial
Perspectives on Diabetes Caring and
Health Behavior

PF-01
HbA1c is not a biomarker for depression in the era of DPP-4
inhibitors
Sunao MATSUBAYASHI1*, Akihiro MATSUBARA1,
Yumi TAKEDA1, Hitoki MIYAI1, Takeshi HARA1. 1Department
of Psychosomatic Medicinc, Fukuoka Tokushukai Medical Center,
Japan

Patients who have both depression and diabetes mellitus (i.e.
diapression) have the characteristics of poor glycemic control,
high psychological stress and poor adherence to anti-diabetic
medicine. Since 2009, DPP-4 inhibitors have become available
for prescription in Japan.We did a cross-sectional study on 151
diabetic patients with regard to diapression at the Department
of Psychosomatic Medicine, Fukuoka Tokushukai Medical
Center in July 2013. Among the 151 diabetic patients, 22
non-type 2 diabetic patientswere excluded, and the remaining
129 type 2 diabetic patientswhomet the inclusion criteriawere
asked to fill out 2 questionnaire surveys, the Beck Depression
Inventory (BDI) and Fisher’s Diabetes Distress Score (DDS).
We conveniently categorized BDI≥ 16 as depression group
and BDI < 16 as non-depression group, we then compared the
clinical features of the two groups. We retrospectively
examined the HbA1c data of the 129 patients for 2 years from
the day of survey of each patient. Despite the fact that the
prevalence of diapression in 2013 was almost the same as
previous study,we did not find a statistical difference inHbA1c
between the depression and non-depression group. However,
when we retrospectively examined the HbA1c data for 2 years
since 2013 we found HbA1c from the depression group was
higher than that from the non-depression group.We speculate
that after DPP-4 inhibitors were made available for prescrip-
tion in Japan, the HbA1c readings in the depression-group has
improved. Thus, it might be difficult to detect diapression by
looking at HbA1c alone. In order to look for patients with
diapression,we need to use questionnaire survey tools such as
BDI and DDS.

PF-02
Finding patients who do not have a sense of urgency to
improve hyperglycemia
Yusuke KABEYA1*, Junko UCHIDA2, Masuomi TOMITA2,
Takeshi KATSUKI2, Yoichi OIKAWA2, Akira SHIMADA3,
Yoshihito ATSUMI4. 1Tokai University Hachioji Hospital, 2Tokyo
Saiseikai Central Hospital, 3Saitama Medical University, 4Eiju
General Hospital, Japan

Objectives: Achieving an optimal blood glucose levels is
essential for diabetes treatment. Although most patients
make efforts to control blood glucose levels, there are some
who do not take actions against hyperglycemia, which could
eventually lead to the development of diabetic complications.
Finding such patients as early as possible and encouraging
them to modify their behaviours might be important
in diabetes practice. In this study, we described the pre-
valence of patients who do not have a sense of urgency to
improve their blood glucose levels and investigated their
characteristics.
Methods: A total of 1,262 diabetic patients who regularly
visited Saiseikai Central Hospital and completed the
Diabetes Treatment Satisfaction Questionnaire were included.
In the questionnaire, the following question was asked; how
often have you felt that your blood sugars have been
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unacceptably high recently? Patients rated the perception of
hyperglycemia from “0 (none)” to “6 (most of the time).” We
defined patients whose answers were “0” despite their HbA1c
of 7.0%≤ as patients who did not have a sense of urgency to
improve their blood glucose levels. Clinical characteristics
related to such patients were investigated using a logistic
regression model which included age, sex, body mass index,
use of insulin injection and the number of oralmedications for
diabetes.
Results: Of the 1,262 patients (mean age, 66; men, 75%; type 1
diabetes, 10%), 184 (15%) gave “0” as the answer in the
question. The proportions of the patients who answered as
suchwere 26%and 9% in thosewithHbA1c of≤6.9%and 7.0%≤,
respectively. All the patients who did not have a sense of
urgency to improve their blood glucose levels were those with
type 2 diabetes. Patients with older age were more likely to be
such patients. The odds ratios were 2.76 and 4.06 in those aged
60–69 years and 70≤ years as compare to those aged ≤59 years.
Patients with insulin therapy were less likely to be such
patients. The odds ratio was 0.51 in relation to those without
insulin therapy. On the other hand, sex, body mass index, or
the number of oral medications for diabetes were not
significantly related.
Conclusion: In the patients who did not achieve an optimal
glycemic control (HbA1c ≥7%), 9% did not have a sense of
urgency to improve their blood glucose levels. In order to
detect such patients, patients with type 2 diabetes, older age
and not using insulin injections were carefully examined in
diabetes practice.

PF-03
Effect of memory training on cognitive function in diabetes
patients
Shu-Mei TSAI1, Yan-Zin CHANG2*, Wen-Miao LIU3,
Jui-Lin CHEN4. 1Institute of Medicine, Chung Shan Medical
University, 2Institute of Medicine, Chung Shan Medical University,
3Department of Nursing, Central Taiwan University of Science and
Technology, 4Taichung Tzu Chi Hospital, Taiwan

Background: Diabetes greatly increases the risk of stroke.
The incidence and disability rate of stroke is increasing, with a
reported 75% of stroke survivors having some cognitive
dysfunction.
Objective: To observe the effect of memory training on
cognitive function in diabetes patients.
Methods: This was Quasi-Experimental Design sign. A total of
60 diabetes survivors enrolled in this study. They were
randomly assigned to the experimental group (n = 30) and
control group (n = 30). Participants in the experimental group
under took 14 sections of memory training including stories,
cards of daily items, association and so on. Each section lasted
for 45–60 minutes. The control group received standard care
only. Both groups were evaluated with the cognitive function
(Mini-Mental State Examination, MMSE) before and after the
intervention.
Results: After the intervention of diabetes patients through
memory training, cognitive function of the experimental
group (t =−10.290, p < 0.001) had significantly improved, com-
pared with the control group and the cognitive function
(t =−3.936, p < 0.001) have significant. Cognitive function was
significantly improved in the experimental group. There were
significant differences between the 2 groups in MMSE.
Conclusion: Memory training provided for the diabetes
survivors is supported as effective strategies in promoting
their cognitive function. Health care personnel should raise
the awareness of assessing cognitive function for diabetes
patients to enhance their quality of life for patients.

PF-04
Shift in parenting style in parents of children with type1
diabetes
Chi-Wen CHANG1,3, Shiaw-Ling WANG2, Hsing-Yi YU1,5,
Fu-Sung LO3,6, Kang-Hua CHEN1, Ya-Fen WANG4,
Hui-Hsien HSIEH1, Li-Chen HUNG7*. 1School of Nursing, Medicine
of College, Chang Gung University, 2School of Nursing, Chung Shan
Medical University, 3Division of Endocrinology, Department of
Pediatrics, Chang Gung Memorial Hospital, Taiwan; 4College of
Nursing, Kent State Univeristy, United States of America,
5Department of Ophthalmology, Chang Gung Memorial Hospital,
6College of Medicine, Chung Gung University, 7Department of
Nursing, Chang Gung University of Science and Technology, Taiwan

In rearing school-aged children with type 1 diabetes, one of
major goals of parenting is to help their children maintain a
normal level of blood sugar. However, with the growth of
children and change in the course of diabetes, parents
constantly experience new conflicts and challenges and need
to adjust their original parenting style whenever necessary.
However, there are limited studies focusing on understanding
the experience of compelling parents to change their parent-
ing style.
This study used qualitative in-depth interviews, and adopted
purposive sampling to interview a total of 10 mothers of
preschool children with type 1 diabetes. Age range of the
parents was 33–49, and the average of disease period of their
children was 4.1 years. The children aged 7–12 were a total of 4
males and 6 females. This study used content analysis for data
processing and analysis. The results showed that when
parents perceive the following 6 types of needs of their child,
they adjust their parenting style afterwards: children need
age-appropriate normal life; children need to be able to take
care of themselves; children need to be treated fairly; children
needhappiness; childrenneed their parents to be their friends;
and lastly children need strict discipline.
It is suggested that the results can be employed to assist
healthcare professionals and parents in understanding the
contexts and factors faced by parents of school-aged children
with type 1 diabetes during child-rearing, as well as be used as
reference for future interventions in order to improve the
quality of life of children with type 1 diabetes.

PF-05
The effect of healthcare word-of-mouth and behavioral status
on improving patient self-management: 1-on-1 interviews
with volunteers regarding their own experiences
Dyna CHAO1,2*, Neng-Chun YU3, Yuan-Ching LIU3, Tom LIN4.
1National Taiwan University of Science and Technology,
2International Business Machines Corporation, Taipei, 3Neng-Chun
Diabetes Clinic, Yilan County, 4National Taiwan University of Science
and Technology, Taipei, Taiwan

Background: Patient engagement and self-efficacy are com-
plicated issues in chronic disease management. This qualita-
tive research investigates key factors to improve the efficacy of
patient self-management and find suitable word-of-mouth
(WOM) engagement scenario based on the personality, psy-
chological status, and behavioral maturity of the patient.
Method: Semi-structured one-on-one interviews were con-
ducted with 10 volunteers who had been diagnosed with
Diabetes Mellitus (DM). Each patient was interviewed for 50–
60 min. The interviews included eight communication
threads, and the interviewees were previously notified of the
main topic in advance to ensure a relaxed interview. The
interview would be terminated in case that any discomfort
occurred during the process.
Result: The research results indicate that there is some
relevant connection between the patient’s characteristics
and whether they like it or not by the positive or negative
WOM. The medical WOM will affect the patient’s self-
monitoring, self-management, disease cognitive level, and
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their behavior and expectation. It is easier to be accepted by
patients and execute the plan when the volunteers spread out
their self-experience throughWOM than through professional
health educator. The disease age and patient self-manage-
ment maturity level of the theoretical model (TTM) are
irrelevant to the clinical results.
Conclusion: It is possible to have the different effects and
resultswhen the patient’s characteristics andmedicalWOM in
different ways and social media. This dedication is reflected
through patient’s personal interesting topics, WOM inference
model, and personalized on-line to off-line (O2O) interactive
engagement. Not only does the patients’ mental status affect
their behavioral maturity when they are consulting with the
diabetes volunteers, but the volunteers’ training, the difficulty
of the public health education, and the scale of the institution
will affect the depth and coverage in the future research.

PF-06
Effects of community-based self-weighing campaign over
holiday seasons: Effects on weight loss, rates of diabetes and
prediabetes, and medical costs
Masayuki DOMICHI1, Yoshiko NIKI2, Akiko SUGANUMA1,
Shinsuke NIRENGI1, Naoki SAKANE1*. 1Division of Preventive
Medicine, Clinical Research Institute, National Hospital Organization
Kyoto Medical Center, 2Kato Civic Life Part Health Division (Health
Center), Japan

Objectives: The prevalence of diabetes is increasing with the
westernized lifestyle and aging in Japan. Diabetes prevention
is an urgent issue in Japan. Weight loss of overweight and
obese people is a key to preventing diabetes. However, the
body weight tends to increase in holiday seasons (Christmas
through New Year). Long-term weight management programs
are needed over such holiday seasons. The standardized
mortality ratio (SMR) for diabetes is high in Kato City, Hyogo
Prefecture, Japan. The aim of the present studywas to evaluate
the effect of a community-based self-weighing campaign
on weight changes, rates of diabetes and prediabetes, and
medical costs.
Methods: This study was a public health campaign using self-
weighing twice a day held in Kato City from 2008 to 2015.
Inclusion criteria included an age of 20–74 and BMI≥ 23 kg/m2.
The goal of this campaignwas to lose 3 kg of bodyweight over 3
months from November to February, every year. During this
period, 47 shops in Kato City supported the campaign in
various ways, for example, some fitness gyms reduced the
joining fee, several restaurants offered special low-calorie
menus, and a number of electronics stores sold weight scales
at a bargain price. The city homepage delivered the effective
and safe weight reduction program using a weight chart.
Cable TV also delivered programs including diabetes preven-
tion with a doctor, healthy eating with a dietician, and
increased activity with an exercise trainer. Propensity score
matching was performed to reduce the effects of confounding
factors. Data were collected from annual health checkups and
medical costs.
Results: Of 9,996 community dwelling people, 429 subjects
(male: 38.9%, mean age: 60 ± 10 years, mean BMI: 25.9 ± 2.3 kg/
m2) participated in the program and reported weight changes.
A total of 429 subjects in the intervention group were
compared with a propensity score matched-control group of
429 subjects. After 1-year intervention, bodyweight and serum
triglyceride levels in the intervention group were significantly
decreased compared with the control group (−1.75 kg vs.
−0.76 kg, respectively; P < 0.001). In females, HDL-cholesterol
and HbA1c levels were improved compared with the control
group. After 8-year intervention, rates of diabetes and
prediabetes in Kato City were gradually decreased. Medical
costs per person in Kato City was lower than in surrounding
areas.

Conclusions: The findings suggest that this program had
beneficial effects on weight changes, serum lipids, rates of
diabetes and prediabetes, and medical costs.

PF-07
A follow-up study of treatment beliefs to insulin of patients
with failure to oral hypoglycemic agents
Wan-Ching SHEN1, Huey-Fen WANG2, Lee-Ming CHUANG3,
Mei CHANG4*. 1Chou Chien Wen Clinic, Tainan, 2Department of
Nursing, Yuanpei Universityof Medical Technology, Hsinchu,
3Department of Internal Medicine, National Taiwan University
Hospital, Taipei, 4School of Nursing, College of Medicine, National
Taiwan University, Taipei, Taiwan

Aim: To learn about the difference in treatment beliefs of type
2 diabetes individuals before and after initiation of insulin
treatment.
Methods: The follow-up survey was conducted on 101 out-
patients in a medical center, who were recruited in a previous
study for the Illness Perceptions, Treatment Beliefs to Insulin,
and Intention to Insulin Therapy of Patients with Failure
to Oral Drugs in 2013. About two years after the former study,
70 cases can be recalled in the outpatient department of the
same hospital and agreed to participate this follow-up study
by using a same questionnaire survey for measuring Insulin
Treatment Appraisal Scale (ITAS) that had been collected in
2013.We compared the changes of treatment beliefs to insulin
in patients who initiated insulin during this period vs. those
who hesitated to start insulinization.
Results: Of the recalled 70 subjects, 27 subjects successively
initiated insulin treatment (acceptance group), while 43
subjects had not initiate insulin treatment (resistance group).
We found that when compared with the resistance group, the
acceptance group showed significantly lower negative beliefs.
In the resistance group, there were no significant changes of
negative beliefs. The positive beliefs were significantly larger
than the negative beliefs in acceptance group after they
initiated insulin treatment. Cross-group comparison of the
difference in positive and negative beliefs found that with the
positive and negative beliefs offset mutually, the rest of
positive beliefs in the acceptance group were significantly
larger than those in the resistance group.
Conclusion: We found that for type 2 diabetes patients who
failed on oral hypoglycemic agents, the acceptance groupwith
insulin initiation had lower negative beliefs to insulin treat-
ment, and higher positive beliefs. Higher positive beliefs of
insulin treatment will help patients to initiate the insulin
treatment.

PF-08
The correlation between health behavior and self-efficacy of
obese diabetic patients
Hsiang-Hsun CHUANG1,2*, Chieh-Hsiang LU1,2,3. 1Ditmanson
Medical Foundation Chia-Yi Christian Hospital, 2Department of
Business Administration, College of Management, National Chung
Cheng University, 3Department of Nursing, DAYEH University,
Taiwan

Purpose: Due to the ever increasing global obesity population,
the prevalence of obesity related diabetes is also gradually
increasing. Obese diabetes patients are faced with higher risks
of cardiovascular and other chronic comorbidities. Therefore,
other than blood glucose management, weight related health
management is also an indispensable treatment for these
patients. Although health self-management is an important
topic for diabetes patients, the lack of weight control is a
difficulty that is faced bymanyobese patients. This research is
to investigate theweight management behavior, self- efficacy,
and social support for obese diabetes patients who have
failed in managing their weights.
Methods: The primary data collection method utilized in
this study was of questionnaire surveys. A total of 152
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patients, who have started by have fail weight-loss trials, were
conveniently sampled. The survey tools include “weight
management knowledge scale”, “weight management atti-
tude scale”, “weight management behavior scale”, “weight
behavior scale”, “ objective exercise management self-efficacy
scale”, “ objective diet management self-efficacy scale”, “self-
esteem scale”, and “social support scale”. The descriptive and
inferential statistical analysis of the data was performed with
SPSS 20.0.
Results: The results in this study indicated that 62.5% of the
obese diabetes patients have actually gained weight after
undergoingweightmanagement. These patients also reported
low social support scores in their surveys. The number of
weight-loss failures and weight management knowledge is
positively and significantly correlatedwith each other (r = .647,
p < .004). Furthermore, the number of weight-loss failures and
self-esteem scores are correlated negatively, with statistical
significance (r =−0.327, p < .003).
Discussion: The results from this study suggested that other
than health education for weight management knowledges,
the self-esteem and social support for diabetes patients
undergoing weight-loss is also very important. The physio-
logical support for weight-loss and the timely instruction on
weight management strategies can be used for aiding obese
diabetes patients in achieving sustained weight-loss for the
goal of health self-management.

PF-09
Effects of nutritional care to diabetic elderly in the long-term
care settings
Cyong-Huei HUANG1*, Hui-Chuan HSU2, Pi-Ju YU1,
Yi-Chien CHEN2, Yun-Wen HUANG1, Frances Chang MA1.
1Enjoy-Food Nutrition Center, 2Chheng Hok Senior Home,
Taipei, Taiwan

Diabetes mellitus is highly prevalent and increased in
person aged 65 and older. Higher body mass index (BMI)
value is at increased risk of hypertension, dyslipidemia and
hypertension, also has greater relative risk of mortality than
normal-weight diabetes elderly. Despite it is reasonable to set
relaxed glycemic goals for some diabetes elderly, acute
complications may occur in poorly controlled diabetes. This
study evaluated the effect of different BMI value and fasting
plasma glucose (FBG) on nutritional status and glucose-low-
ering medication use in diabetes elderly. Diabetes elderly who
had stayed in a long-term care settings for over 6-months and
≥65 years of age were enrolled (n = 71). Exclusion criteria
includedwith poor kidney function and edema. Themean age
is 81.6 ± 7.8 years old. Theywere recordedweight and annually
health-checked data. The results showed that after at least 6-
months nutritional care, diabetes elderly had higher albumin
and total protein concentrations in blood, moreover, FBG and
triglyceride (TG) concentrations were significantly improved.
FBG, cholesterol and triglyceride concentrations were all
elevated when the BMI ≥27 Kg/m2. Those with higher FBG
concentration also had higher TG and cholesterol. In the
comparison of different glucose-lowering medication use,
treatedwith insulin had higher BMI value, FBG and triglyceride
concentrations. Furthermore, after a period of at least 6-
months nutritional care, originally FBG < 90 gm/dL subjects,
the average FBG concentration significantly increased
from 79.1 ± 7.1 to 92.0 ± 14.5 gm/dL. On the other hand, FBG
concentration between 90–150 gm/dL and >150 gm/dL sub-
jects, FBG concentration significantly decreased and located
within normal range. In conclusion, although BMI values
correlated with FBG concentration and further increasing the
risk of dyslipidemia, but after professional nutrition care in
long-term care settings, it could significantly enhance the
nutritional status in diabetes elderly and effectively control
FBG concentration, also helped to reduce the risk of hypogly-
cemia and hyperglycemia.

PF-10
The effectiveness of the Steno Balance Cards on
complementary health management of poorly controlled
diabetes patients
Yueh-ChuWU1*, Chien-Ning HUANG2, Sun-Yang YI2. 1Diabetes
Education Center, Chung Shang Medical University Hospital,
2Division of Endocrinology and Metabolism, Department of Internal
Medicine, Chung Shan Medical University Hospital, Institute of
Medicine, School of Medicine, Chung Shan Medical University,
Taichung, Taiwan

Purpose: In this study, poorly controlled type2diabetes (T2DM)
patients were investigated. The patients were divided into two
groups based on the modality of psychosocial education, as
follows: traditional Peer Education group (PE group) and the
“Psychological Balance Dialogue” group (PBD group). To
enhance the effectiveness ofmental health self-management.
Methods: T2DM patients with HbA1c > 8% were recruited
during September to October, 2015. Ninety-two patients were
randomly assigned to the PBD group (n = 46) and the PE group
(n = 46). The PBD group received instruction about diabetes
knowledge using the “I feel” themed Steno dialogue picture
cards to elicit group dialogue. The Steno dialogue picture cards
were developed by the Danish Steno Diabetes Center. An
illustrated Taiwan version was employed in the present study
with five sub-themes. In the PE group generally receive
instruction using an interactive peer education approach.
Results: In the PBD group, A1c decreased by 1.9% from 8.8 ± 1.7
to 6.9 ± 1.2%, whereas it was decreased by 0.7% in the PE
group from 8.7 ± 1.2 to 8.0 ± 1.33%, with all p < 0.05. The issues
raised in the PBD group were glycemic control factors, mainly
with respect to the themes of challenging relationship and
bodily infirmities. The Challenging Relations topics raised
included that self-monitoring of blood glucose cannot be
easily performed at regular times and is difficult to accomplish
with demands of family life, and so on. The aforementioned
action plan may help to reduce friction with family members.
The Bodily Infirmities topics included in the conversation
sessions were physical discomfort (malaise, frequent urin-
ation, bad temper) complications and psychological concerns
which lead to poor sleep quality. The Action Plan was to meet
the target to control blood sugar, reduce complications, and
improve family relationships.
Discussion and conclusions: Three months after performing
the psychosocial balance of dialogue sessions, the PBD
group and the PE group completed a health-related quality
of life questionnaire (SF-12). In the PBD group, the difference
before and after showed that the psychological balance
physiological score increased by 27.6, the mental component
score increased by 28.6; in the PE group, the physiological
score increased by 10.9, while the mental component score
increased by 11.1. There was a statistically significant
difference between the two groups (P < 0.001). The study
concluded that psychological balance dialogue using Steno
Balance Cards is beneficial for T2DM patients in glycemic
control and quality of life.

PF-11
Diabetes related distress among patients with type 2 diabetes
in Taiwan
Mei Chang YEH1*, Huey-Fen WANG2, Neng-Chun YU3,
Wayne H-H SHEU4,5,6. 1School of Nursing, College of Medicine,
National Taiwan University, Taipei, 2Department of Nursing,
Yuanpei University of Medical Technology, Hsinchu, 3Neng Chun
Diabetes Clinic, Ilan, 4Division of Endocrinology and Metabolism,
Department of Internal Medicine, Taichung Veterans General
Hospital, Taichung, 5School of Medicine, National Yang Ming
University, 6College of Medicine, National Defense Medical Center,
Taipei, Taiwan

Purpose: To understand the quality of life and distress of
patients with type 2 diabetes in Taiwan
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Methods: The study was part of a nationwide survey con-
ducted by Taiwanese Association of Diabetes Educators for
examining the quality of diabetes care among Diabetes Health
Promotion Institutes from year 2011 to year 2012. A subgroup
of 981 adult diabetic patients were selected by randomized
sampling from the nationwide survey sample and invited to
complete questionnaires including the Diabetes Related
Distress Questionnaire (DRDQ). DRDQ is composed of 15
items with 4-point Likert scale (1 = completely disagree, 4 =
completely agree) and higher score indicate more distress.
This study excluded patients with type 1 diabetes, leaving 947
patients with type 2 diabetes, of whom 486 (51.3%) was male.
We analyzed the data of DRDQ, medical history from chart
reviews and biomedical data (HbA1C) measured in the
nationwide survey.
Results: The mean age of participants was 61.5(±11.9) (mean
± SD) years, with an average duration of 9.9 years of diabetes.
The mean A1C was 7.6% (±1.5), with 27.9% being treated with
insulin, 71.1% being treated with oral hypoglycemic medica-
tion, and 1.0% being controlled by diet only. The mean sum
score of DRDQ was 30.5 (±8.91) with 70% of patients felt
their diabetes was well regulated. The top four higher scoring
items of DRDQwere “…afraid ofmy disease getting worse”, “…
feel stressed because of my disease”, “…afraid of burdening
my family/child”, and “… diet control causes a lots of troubles
to my life”. DRDQ scores were significantly higher among
insulin treated patients than oral medication treated or diet
treated patients (32.9 vs. 29.7, p < .001). Patientswith lower A1C
also had lower DRDQ score (r = .206, p < .001). Age negatively
correlated with DRDQ score (r =−0.176, p < .001). Female
patients had significantly higher score in 8 items of DRDQ
than male, but lower score in one item about reduced
sexual life.
Conclusion: Patients with type 2 diabetes in Taiwan faced
some degree of diabetes related distress. Most of patients
concerned about their disease getting worse. Patients with
insulin treatment,withworse glycemic control, or younger age
had more distress than their counterparts. The results will be
useful for health care providers to understand and improve
quality of life in patients with diabetes.

PF-12
Utilizing transtheoretical model for transforming a
uncooperative diabetes nephropathy patient into a cooperative
patient undergoing hemodialysis
Chia-Wen LIN1*, Mei-yu TU1, Mei-yuan LIU1. 1Department of
Nutritional Services, Chi Mei Medical Center, Taiwan

Objectives: The most difficult aspect in diabetes education is
behavioral corrections. Often the patients will not accept
changes to their diet. However, inappropriate diet can lead to
high blood glucose levels and that can result in other como-
rbidities. During the care period, the behavioral changes that
resulted from the patients’ prognosis were compared with the
5 transformative behaviors outlined in the “Transtheoretical
Model”. The case was transformed from pre-and contempla-
tion phase, where they were undecided about diet changes, to
the action phase, where they have started a healthy diet. It is
with hope that the investigation can give us insights on the
effects of behavior based education for nutrition therapy.
Methods: A 61-year-old male patient in a medical center
in southern Taiwan was studies. The patient was emitted to
the hospital due to peritonitis and septic shock that have
resulted from ulcer perforation. The patient had histories of
diabetes, hypertension, and a brain aneurysm surgery that
was performed 20 years ago. The patient assessment included
height, weight, body mass index, blood and urine biomarker
levels, current medication, SGA, and other physiological
examination and treatment. Furthermore, by using 24 hr
regression questioning. The patient was given appropriate
nutrition education and proper diet that is in accordance to his

conditions as well as behavior phase. The patient was follow-
up for the determination of the effect of the interventions.
Results: After underwent hospitalization interview, assess-
ment, and educations, the patient, followed-up for 2 years
after discharge, had improved his diet nutrition. His behavior
changed from pre-contemplation (pre-hospitalization), to
contemplation (during the first interview), and to become
action andmaintenance phase (after discharge). The nutrition
diagnosis and education for the patient throughout the
care process are: lack of diet and nutrition related knowledge
in the beginning; familiarized with the six major food
groups after persisting education; and the patient was finally
about to distinguish and select a proper diet. However,
patient’s nephropathy also required a low protein diet; the
miss selection caused his condition to worsen and required
hemodialysis therapy. Therefore, the patient was educated
further on protein adjustment and identifying food with
sodium, sulfur, potassium, iron, and purine. Finally, the
patient has started the habit of daily exercises.
Conclusions: The transtheoretical model emphasized the
complexity of behavioral changes. This case study demon-
strated a patient that was able to change his 20 year habits is a
prime example for nutritionist. Therefore, the actual care
experiences and results from this study are shared for future
references.

PF-13
The co-occurrence of depressive symptoms and cognitive
impairment and its relationship with diabetes self-care
behaviors
Chia-Lin LI1,2*, Hsing-Yi CHANG3, Yi-ChenCHIU4, Jen-Der LIN2.
1Department of Health Care Management, College of Management,
2Division of Endocrinology and Metabolism, Departments of Internal
Medicine, Chang Gung Memorial Hospital, Chang Gung University,
Tao-Yuan City, 3Division of Preventive Medicine and Health Service
Research, Institute of Population Health Sciences, National Health
Research Institutes, Maoli, 4School of Nursing, College of Medicine,
Chang Gung University, Tao-Yuan City, Taiwan

Background:Depressive symptoms or cognitive impairment is
prevalent in older adults with diabetes. To date the epidemi-
ology of the coexisting diabetes, depressive symptoms, and
cognitive impairment among older persons has yet to be
adequately characterized. Little is known about how depres-
sive symptoms in combination with cognitive impairment
associated with diabetes self-management.
Aim: Themain aim of the present study was to investigate the
co-occurrence of depressive symptoms and cognitive impair-
ment in community dwelling older adultswithdiabetes and its
relationship with specific diabetes self-care behaviors.
Methods:We analyzed data from two national sample of older
adults (65 years or older) with self-reported physician-diag-
nosed diabetes (N = 1,034), who participated in the 2005 or 2009
National Health Interview Survey in Taiwan. The Mini-Mental
State Examination (MMSE) was used to assess cognitive
function. The Center for Epidemiologic Studies Depression
Scale (CESD) was used to assess depressive symptoms. The
study assessed self-care behaviors including adherence medi-
cation, exercise, healthy diet, and self-monitoring of blood
glucose.Weexcluded 77 personswhohaddiagnosed dementia
or depression and 86 persons who had incomplete data for
MMSE or CESD. This resulted in 871 eligible participants for
analysis. We conducted logistic regression on the effects of
cognitive impairment and depressive symptoms on respon-
dents’ self-care behaviors after controlling for demographics,
comorbidities, diabetics-related attributes, and health care
utilization.
Results: We found that among participants with diabetes,
13.4% had depressive symptoms only, 16.4% had cognitive
impairment only, and 8.8% had both depressive symptoms
and cognitive impairment. After adjusted for other factors,
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participants with depressive symptoms alone were less likely
to adhere to exercise (Adjusted Odds Ratio [AOR] = 0.63; 95%
CI = [0.39–0.99]). Participants combined with cognitive impair-
ment and depressive symptoms were less likely to adhere to
exercise (AOR = 0.39; 95% CI = [0.21–0.71]), to healthy diet
(AOR = 0.30; 95% CI = [0.15–0.61]), and to self-monitoring of
blood glucose (AOR = 0.46; 95% CI = [0.21–0.99]).
Conclusion: Our results highlight the combined presence of
depressive symptoms and cognitive impairment was preva-
lent in older adults with diabetes. Furthermore, this combin-
ationwas associatedwithworse self-care behaviors, especially
exercising, healthy diet, and self-monitoring of blood glucose
for older adults with diabetes. These findings highlight the
importance of improving depressed mood and cognitive
function in older to performing self-care behaviors for older
adults with diabetes.

PF-15
Psychological benefits of peer support: Implications for peer
support programs and diabetes self management and support
in China
Muchieh COUFAL1*, Edwin FISHER2, Wei CHEN3, Zilin SUN4,
Li YAN5. 1Asian Center for Health Education, 2Peers for Progress,
Department of Health Behavior, University of North Carolina at
Chapel Hill, United States of America; 3Peking Union Medical College
Hospital, 4Department of Endocrinology, Zhongda Hospital, Institute
of Diabetes, School of Medicine, Southeast University, 5Second
People’s Hospital of Guilin, China

Peer support is an effective strategy to initiate and sustain
healthy behaviors and improve diabetes management. Peer
support may also enhance psychological and emotional well
being. With the huge need for basic diabetes education,
however, thinking about peer support may overlook how it
may benefit psychosocial status and how this may contribute
to behavior change and improved health. Peers for Progress
(PfP), developed to promote peer support worldwide, has been
facilitating the adaptation of peer support programs for people
with diabetes in China since 2009. Collaborative workshops
with the Chinese Diabetes Society and Zhongda Hospital in
Nanjing have trained over 500 physicians andnurseswhohave
established more than 30 programs. Drawing from this
experience and specific programs of the Beijing Diabetes
Prevention and Treatment Association, Zhongda Hospital,
and the Second People’s Hospital of Guilin, three themes
have emerged that highlight the psychosocial impact of peer
support. First, peer support helps participants reduce negative
emotions such as fear, distress, and feeling hopeless about
their conditions. . Some participants particularly shared that
because of the program they were no longer afraid of having
diabetes. Second, by connecting with others “like them”,
participants often find a sense of belonging. They feel they
are not alone anymore. In a group setting, some even referred
to their groups as “families”. Third, people gain happiness
from finding others with whom they can share the journey of
managing diabetes. Notably, participants reported that the
happiness and feeling of acceptance were important motiva-
tors for them to engage in healthy behaviors and continue
participation in the programs. Quantitative data reported by
the programs support these qualitative findings. For example,
despite being in a low-resource setting, the program in Guilin
maintained an average of 90% participant attendance over a 2
year period. The programs in Beijing and Nanjing found
improvements on measures of depressed mood as well as
metabolic status. What program participants revealed not
only illustrates the psychosocial benefits of peer support but
also has important implications for peer support programs.
Although peer support programs frequently is to emphasize
building diabetes knowledge and self management skills, it
also important to address rapport building among participants
and other features that lead to psychological benefits.

More generally, these observations from peer support under-
score that relationships with others and quality of life are
important features of diabetes management and key health-
behaviors.

PF-16
The effect of mental disorders on glycemic control of patients
with type 2 diabetes
Yu TAKEUCHI1,2, Akahito SAKO2*, Tadayuki KONDO1,
Hisayuki KATSUYAMA2, Hidetaka HAMASAKI2, Yoriyasu UJU1,
Toshihiko ITO1, Tetsuro ENOMOTO1, Tatsuro HAYAKAWA1,
Hidekatsu YANAI1. 1Department of Psychiatry, Kohnodai. Hospital,
National. Center for Global. Health and Medicine, 2Department of
Internal Medicine, Kohnodai Hospital, National Center for Global
Health and Medicine, Japan

Objective: The relationship between mental illness and
glycemic control in diabetic patients is largely unknown.
We aimed to compare the characteristics and glycemic
control in diabetic patients with and without mental illness,
and to clarify the factors to achieve good glycemic control
(HbA1c < 7.0%) 1 year after the first visit.
Methods:We retrospectively reviewed the patients with type 2
diabetes who visited outpatient department of internal
medicine for the first time between December 2011 and April
2013. We investigated the patient background, history of
diabetes and mental illness, and laboratory data at the time
of the first visit, and the glycemic control after 1 year. We
compared patients with mental illness and patients without
mental illness, and also compared patientswho achieved good
glycemic control with patients who could not achieve by chi
square test and t test. We analyzed the factors associated with
the achievement of good glycemic control by logistic regres-
sion model.
Result: Among 186 eligible cases, 58% were male. Mean age
was 62.5 years old, mean HbA1c was 8.4%, and mean duration
of diabetes was 5.6 years. Of the 69 cases with mental illness,
27 had schizophrenia, 21 had mood disorder, and 8 had
dementia. Patients with mental illness had significantly
younger age (58 vs 65), higher BMI (28 vs 25) and shorter
duration of diabetes (3.8 vs 6.6 year) than thosewithoutmental
illness. There was no significant difference in mean HbA1c.
The patients who could not achieve HbA1c < 7% after 1 year
had significantly higher insulin usage rate before first visit (24
vs 7%) and longer duration of diabetes (9.4 vs 3.6 years). The
patients with mental illness tended to have better glycemic
control 1 year after the first visit. Logistic regression analysis
showed longer duration of diabetes was significantly asso-
ciated with lower rate of good glycemic control 1 year after the
first visit (odds ratio 0.92 per annum, 95% confidence interval
0.88, 0.96, p < 0.01).
Conclusion: Our study showed the existence of significant
differences in clinical characteristics of diabetic patients
with and without mental illness, and also indicated patients
with mental illness could achieve good glycemic control by
appropriate treatment.

PF-17
Characteristics of type 2 diabetes patients with low aerobic
exercise capacity
RyosukeMATSUKI1,2, YoshikazuHIRASAWA1,2, Akira HOTTA1,
HiroshiYAMAMOTO1,MasahikoKUSABA1,ToshihikoEBISU1,2*.
1Department of Rehabilitation, Kansai Electric Power Hospital,
Osaka, 2Yutaka Seino Distinguished Center for Diabetes Research,
Kansai Electric Power Medical Research Institute, Osaka, Japan

Introduction: Indicators of aerobic fitness such as oxygen
uptake (VO2) at anaerobic threshold (AT) are often used for
functional evaluation of various populations. In patients
with type 2 diabetes mellitus (T2DM), VO2 at AT (ATVO2) is
decreased in comparison with that of a healthy population.
Decrease in aerobic fitness reduces the effect of exercise
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therapy. Clinically, there are patients with T2DM whose
aerobic capacity is preserved and thosewhose aerobic capacity
is not preserved. However, no studies have assessed the factor
of aerobic fitness.
Purpose: The purpose of this study was to examine the
characteristic differences between patients with T2DM
whose ATVO2 was normal and those whose ATVO2 was low.
Method: Forty-six patients with T2DM (mean age: 43.9 ± 6.2
years, mean HbA1c: 10.3 ± 2.4%) underwent expiratory gas
analysis while performing incremental exercise test on a cycle
ergometer 3 h after eating. The ramp protocol (20 W/min)
was used. VO2, carbon dioxide output (VCO2), and maximum
lipid oxidation were measured during the exercise test. The
amount of lipid oxidation (g/min) during exercise was
calculated using the Bruzstein formula. AT was evaluated as
ventilation threshold using the V-slope method. ATVO2 was
compared with the standard value of the Japanese Circulation
Association. The subjects were divided into two groups based
on normal or low ATVO2. Normal and low AT groups were
defined as ATVO2 higher than 90% and lower than 90% of the
standard value, respectively. We compared the body mass
index (BMI), HbA1c, fasting plasma glucose, skeletal muscle
and fat amount, visceral fat sectional area, maximum lipid
oxidation amount, and respiratory quotient at rest between
normal and low AT groups using t-test or Mann–Whitney U
test. A software package (IBM SPSS Statistics Version 22) was
used with a significance level at <5% for statistical analysis.
Result: The normal and low AT groups had 15 and 31 patients,
respectively. The following characteristics were observed in
patients in the normal AT group as comparedwith those in the
low AT group with statistically significant difference: lower
BMI (p < 0.01), lower skeletal muscle amount (p = 0.02), higher
fat amount (p < 0.01), lower visceral fat sectional area (p = 0.04),
and higher maximum amount of lipid oxidation (p < 0.01).
Conclusion: In patientswith T2DM, high BMI, high fat amount,
and low lipid oxidation at exercise decreased aerobic fitness. It
is suggested that aerobic fitness in patients with T2DM is
determined by lipid metabolism.

PF-18
The association between self-reported sleep quality and
arterial stiffness
Ching-Han LIN1, Hao-Chang HUNG1, Jin-Shang WU2,
Chih-Jen CHANG2*. 1Division of Endocrinology and Metabolism,
Department of Internal Medicine, National Cheng Kung University
Hospital, 2Department of Family Medicine, National Cheng Kung
University Hospital, Taiwan

Sleep has a major role in maintaining health, and is
involved in the regulation of metabolism, vascular and
autonomic nervous functions. Short and long sleep duration,
and poor sleep quality are associated with an increased risk
of cardiovascular disease (CVD). In addition, epidemiologic
studies show that poor sleep quality is associated with
cardiovascular risk factors, such as diabetes, obesity, and
metabolic syndrome. Furthermore, poor sleep quality without
change in total sleep time lead to insulin resistance and
increased sympathoadrenal activity.
Arterial stiffness, a decrease in the compliance of the central
arterial system, is recognized a surrogate marker for cardio-
vascular disease. Apart from ageing, many pathophysiological
conditions are associated with increased arterial stiffness,
such as hypertension, diabetes, obesity, hyperlipidemia,
smoking, and metabolic syndrome. In addition, previous
studies suggest that insulin resistance is associated with
arterial stiffness. Although sleep quality and arterial stiffness
are both associated with insulin resistance, their interactions
have not been clarified. Therefore, the aim of this study is to
investigate the association between sleep quality and arterial
stiffness.

Cross-sectional data were collected from a decoded
database of the National Cheng Kung University. Subjects
with history of hypertension, diabetes, coronary heart disease,
old stroke, peripheral atherosclerosis with an ankle-brachial
index less than 0.95, amputation of either lower limb, alcohol
consumption of greater than 30 g/wk, and those taking
medications influencing blood pressure, plasma glucose, and
lipid profile were excluded. Hospital. Sleep quality was
measured using the Pittsburgh Sleep Quality Index (PSQI).
Arterial stiffness was measured by brachial-ankle pulse wave
velocity (baPWV).
Of the total 400 participants enrolled, 200 were poor
sleepers (PSQI > 5) and 200 were good sleepers (PSQI≤ 5). Poor
sleepers had significantly higher baPWV, systolic blood
pressure (SBP), diastolic blood pressure (DBP), and prevalence
of hypertension than those of good sleepers. The multivariate
logistic regression analysis showed that age, baPWV, and
snoring were independent determinants of being poor slee-
pers after adjusting for gender, body mass index (BMI), SBP,
fasting plasma glucose, creatinine, lipid profile, alcohol
drinking, tea and coffee consumption, smoking habit, and
habitual exercise.
Poor sleepers had a significantly higher baPWV value than
those of good sleepers. Furthermore, age and baPWV were
associated with being poor sleepers independently of cardio-
metaolic risk factors. In clinical practice, subjects who
complain sleep disturbance should be evaluated for the
presence of cardiometabolic risk factors, including baPWV.

PF-19
The applicability research of portion-controlled tableware
developed by Taiwanese Association of Diabetes Educators in
common Chinese food
Ti Yung CHANG1, Shiow-Miaw YIN1, Frances Chang MA2,
Shih-Tzer TSAI3*. 1Department of Nutrition, Cheng-Hsin General
Hospital, 2Enjoy Foods Nutrition Center, 3Department of Internal
Medicine, Cheng-Hsin General Hospital, Taiwan

Background and aims: In 2013, Taiwanese Association of
Diabetes Educators (TADE) developed a set of portion-con-
trolled tableware for diabetes who need diet control to achieve
their goals. In this research,we investigated the applicability of
this tableware for common Chinese food.
Method:We chose common Chinese food in different categor-
ies including staples, meat and vegetables from the menu
which provided for hospitalized patients in Chen-Hsin
Hospital and served them with the TADE portion-controlled
tableware according to its instructions. We investigated the
quantitative rules of dish arrangements by elaborating the
quantitative functions and visual impression.
Results:The scales labeled on the bowl are accurate for staples,
such as rice, gruel and noodles. Food cut into small cubes or
grounded meat was easy to fill the oval-shaped sections and
facilitating for portion estimation. We modified the quantita-
tive instructions of TADE plate when we encountered mix-
meat-vegetable dishes and ingredients with loose compos-
ition which often seen in Chinese food services, such us fired
eggwithmeat, steamedegg anddried fish floss, and re-defined
a portion filling one small section of the TADE plate as 0.5
instead of 1 exchange of soybeans, meat and eggs.Whenmeat
served with larger portion such as chicken leg or pork chops,
we suggest to place them in another container and defined as
2 exhange of meat.
Conclusion: By demonstrating more ways to arrange dishes
and providing quantitative rules will enhance the practicality
of applying TADE tableware. Furthermore, this TADE tableware
is appropriate not only for diabetic portion teaching but also
for personal use at home.
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PF-20
Predictors of polypharmacy among diabetes in Japan
Takeshi HORII1,2*, Yusuke KABEYA1, Masuomi TOMITA2,
Takeshi KATSUKI1, Jyunichi SHIMIZU1, Youichi OIKAWA1.
1Saisekai Central Hospital, 2Shimokitazawa Hospital, Japan

Objectives: According to published works, polypharmacy
can be simply defined as the use of multiple medications by
a patient. It is clearly highlighted that the use of greater
number of prescriptions has been independently associated
with increased health care cost and risk for adverse
drug events. Polypharmacy has been shown to be associated
with many risk factors, such as renal function and age.
However, whether diabetes is a risk factor of polypharmacy
is not well established. The present study aimed to determine
the predictors of polypharmacy among diabetic patients
in Japan.
Subjects and methods: We recruited 6,706 in-patients (with
diabetes n = 2,766, without diabetes n = 3,940) between January
2014 and January 2016. We defined polypharmacy as the
concurrent use of six ormore prescriptions. To assess the odds
ratio (OR) of polypharmacy, we constructed a logistic regres-
sion analysis, having adjusting for age, gender, BMI, eGFR,
number of prescriptions and with or without diabetes.
Results: At baseline, age, BMI, eGFR and number of prescrip-
tions were significantly different between patients with and
without diabetes (age; 69.6 vs.55.8 years, BMI; 24.1 vs.22.4 kg/
m2, eGFR; 57.3 vs. 67.5 mL/min/1.73 m2, number of prescrip-
tions; 7.4 vs. 4.9, respectively). In multivariate logistic regres-
sion analysis, diabetes (OR: 2.8, 95% CI; 2.5–3.1), age (65–<75 y:
1.6, 95% CI; 1.4–18, 75 y≦: 3.0, 95% CI; 2.7–3.5) and CKD (G3: 2.0,
95% CI; 1.6–2.5, G4: 3.3, 95% CI; 2.3–4.7, G5: 8.1, 95% CI; 5.4–12.2)
were associated with the presence of polypharmacy.
Conclusion: This study shows that diabetes, as well as the
elderly and CKDG4-5, was associated with the presence of
polypharmacy. In diabetic patients, prescribing andmanaging
multiple regimens need regular reviews and evaluations to
ensure that medications are appropriately and effectively
continued. Patients and providers need to regularly discuss
the goals of therapy, and address concerns about adherence,
unnecessary healthcare cost, avoidance of adverse health
outcomes, and other matters of significance in achieving an
individualized and realistic therapeutic plan.

PF-21
Using models of group therapy in diabetes patients with
enhancing the effectiveness of self-health care
Shiu-Feng LU1*, Ching-Feng HUANG2. 1Department of Nursing,
Kaohsiung Veterans General Hospital, Kaohsiung, 2Department of
Nursing, Chang Gung University of Science and Technology at Chiayi
Campus Kaohsiung Veterans General Hospital, Chiayi, Taiwan

Objective: Patients with psychosomatic disorders and dia-
betes, often because of lack of diabetes knowledge and strong
oral, lazy, lackof regular exercise anddiet control concepts, nor
received conventional drug therapy, so the concept of group
therapy in patients with diabetes amounted to 5 to help
promote self-health care of patients with diabetes efficacy and
self-control, adjustment capabilities.
Method: 1. Notwithstanding the time 60 minutes per week, a
total of 3 groups to teachdiabetes knowledge. 2. the integration
of professional communication and assessment: the note
nutritionist, and diabetic diets and dietary education and
designed by occupational therapists easy sport, in 2 times a
week, 1 hour per day group therapy time. 3. implementation of
the plan of care: encouraging the daily 20-minute morning
exercises, andmovement of every 10minutewalk after meals,
and by assessing the degree of implementation of the active
evaluation.
Results: (A) enhancing medical compliance and trust: through
the curriculum, from passive to active acceptance of oral

medications and insulin regular treatment of the concept. (B)
to promote positive learning and motivation for change,
health habits: understanding the concept of diet and exercise
to control blood sugar and learn healthy lifestyle. (C) restore
confidence: through the powerof group therapyaffect learning
and change motivation, and the capacity of maintaining
healthy behaviors.
Application: Using the power of group therapy to strengthen
efficiency of self-health care, mining groups implement
treatment activities, strengthen compliance and sustainabil-
ity, this programme guide nursing staff to provide quality care,
for health promotion purposes.

PF-22
Associations between insomnia and glycemic control in Hong
Kong Chinese patients with type 2 diabetes
Chenzhao DING1, Eric Siu Him LAU1, Andrea On Yan LUK1,3,4,
Theresa YEUNG1, Wai Sze CHAN1, Jihui ZHANG2,
Yun Kwok WING2, Wing Yee SO1, Ronald Ching Wan MA1,3,4,
Juliana Chung Ngor CHAN1,3,4, Kai Chow CHOI5,
Alice Pik Shan KONG1,3,4*. 1Department of Medicine and
Therapeutics, The Chinese University of Hong Kong, 2Department of
Psychiatry, The Chinese University of Hong Kong, 3Li Ka Shing
Institute of Health Sciences, The Chinese University of Hong Kong,
4Hong Kong Institute of Diabetes and Obesity, The Chinese University
of Hong Kong, 5Nethersole School of Nursing, The Chinese University
of Hong Kong, Hongkong

Increasing evidence suggest insomnia may play a role in
increasing insulin resistance and worsening glycemic control
in patients with type 2 diabetes. Around 10% of Hong Kong
Chinese adults suffered from insomnia while the rate of
insomnia in diabetic population is under-explored. We aimed
to explore the rate of insomnia in Hong Kong Chinese patients
with type 2 diabetes and its associationswith glycemic control.
This was a cross-sectional study including a consecutive
cohort of patients with type 2 diabetes recruited from the
Hong Kong Diabetes Registry between July 2010 and June 2015.
Shift workers and patients with obstructive sleep apnea (OSA)
were excluded. Indices of glycemic control including fasting
plasma glucose (FPG) and glycated hemoglobin (HbA1c) were
measured and sleep parameters were assessed by validated
questionnaires including Insomnia Severity Index (ISI).
Insomnia was defined as ISI score >14 whereas HbA1c≤ 7.0%
was considered as reaching glycemic goal.
A total of 4,786 patients with type 2 diabetes were enrolled
during the study period. After excluded shift workers and
patientswithOSA (11.8%), 4,221 eligible patientswere included
in this analysis. Mean age was 54.0 ± 8.6 (standard deviation,
SD) years and 57.9% were men. Median disease duration of
diabetes was 7.0(3.0–11.0) (inter-quartile range, IQR) years.
Mean score of ISI was 6.5 ± 5.6. Among the cohort, 9.7% had
insomnia. Compared to non-insomniac subjects, type 2
diabetic patients with insomnia had higher FPG (7.9 ± 3.1
mmol/L versus 7.5 ± 2.4 mmol/L, P = 0.022) and higher HbA1c
(7.7 ± 1.7% versus 7.5 ± 1.4%, P = 0.005), aswell as longer disease
duration of diabetes [8.0 years (IQR: 3.0–14.8) versus 7.0 years
(IQR: 3.0–13.0), P = 0.026]. After adjustment for age, gender, BMI
and disease duration of diabetes, insomniac state was
positively associated with FPG and HbA1c (P = 0.030 and
P = 0.012 respectively). Higher percentage of type 2 diabetic
patients with insomnia did not reach glycemic goal compared
to their non-insomniac counterparts (59.4% versus 52.9%,
P = 0.02).
Insomnia is prevalent in Hong Kong Chinese patients with
type 2 diabetes. Type 2 diabetic patients with insomnia were
associated with poorer glycemic control compared to type 2
diabetes without insomnia.
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PF-23
The validation of the community pharmacists’ motivation to
lifestyle support for diabetics: the effect of “3 star pharmacists
training program”

Hiroshi OKADA1*, Yasushi NAKAGAWA2, Naoki SAKANE1.
1Department of Preventive Medicine, Clinical Research Institute for
Endocrine and Metabolic Disease, National Hospital Organization
Kyoto Medical Center, 2Polon Company, Japan

Background: Type 2 diabetes mellitus (T2DM) is rapidly
becoming one of the major health issues of the 21st century.
Approximately 7.2 million people have diabetes in Japan.
Though most of Japanese T2DM patients who is cared by
primary care settings, the shortage of medical resources has
become a serious problem. Pharmacists are well placed to
develop an expanded role in diabetes care. The community
pharmacy offers an excellent opportunity for patients to
access education and support. So we started COMPASS
project which is a randomized controlled trial (RCT) for
T2DM patients in community pharmacies in Japan.
“3 star pharmacist training program”

It was made originally for intervention study: COMPASS
project. This study was to evaluate of the community
pharmacists’ support for T2DM to HbA1c. Community phar-
macists in this study were trained in motivational interview-
ing and coaching skills within 3 minutes in this program.
After finishing COMPASS study, we named the program “3 Star
Pharmacist program” and made it available to community
pharmacists in some city of Japan, Tokyo, Osaka and Fukuoka.
This program was structured 3 steps (3 days, 8 hours) and it
practiced for 3 months 3 times.
Objective: To evaluate the effect of “3 Star Pharmacist training
program” which trained for community pharmacists every 3
months a day.
Methods: To evaluate the effect of “3 Star Pharmacist training
program” which trained for community pharmacists every 3
months a day, web survey was carried out in December 2015
for 87 trained and certified pharmacists who attended the
program in 2014. Baseline data was collected by the same
questionnaire before training on paper. This describes the
result of the questionnaire which include knowledge, confi-
dence and job satisfaction of the before and after baseline data
over 1 year.
Results: Total 65 community pharmacist reply the web
questionnaire for a month (response rate 75%). The score of
Diabetes education knowledge (out of 20) was significantly
difference 14.6(2.1) to 17.1(1.5) and the score of Diabetes
education confidence (out of 6) was also significantly
improve 3.5(0.8) to 4.1(0.8) and maintain for 1 year.
Conclusions: We have launched a new training program for
community pharmacists named “3 Star Pharmacist Training
Program” basedonRCT. This program is expected to contribute
to the improvement of patients’ QOL in real world settings.

PF-24
The relationship between quality of life and health beliefs in
diabetes patients
Pei-Shan LEE1, Yu-Cheng LEE1, Yi-FangHSIEH2, Yi-Sun YANG3*
. 1Department of Technology Management), Chung-Hua University,
2Department of Food & Beverage Management, Taipei College of
Maritime of Technology, 3Department of Endocrinology and
Metabolism, Chung-Shan Medical University Hospital, Taiwan

Background: The purpose of this study was to explore the
relationship of quality of life and health belief among diabetic
patients.
Methods:The cross-sectional studywas conducted on diabetic
patients referred to health service center in Taichung city,
Taiwan. The data was collected by a questionnaire including
Diabetes 39 (D-39) Instrument Evaluation and health-care

belief questionnaire and demographic variables. The Diabetes
39 (D-39) Instrument Evaluation, containing five dimensions:
energy and mobility (15 items), diabetes control (12), anxiety
and worry (4) social overload (5) and sexual behavior (3), was
used. Health Belief Questionnaire (18 items), contains dimen-
sions of perceived benefits, barriers, severity, and disease
susceptibility.
Results: The range of their ages was 26–75 with mean 55.2
(SD = 10.66) years. Fifty-Three participants were enrolled.
About 13.2% are aged 51 or more, 38.5% are between 36–50
years, and 50.9% are between 18–35 years. About 43.3% of them
were married. The education level of about 58.5% of partici-
pants had a university degree. Fifty-three participants were
enrolled. About 13.2% are aged 51 or more, 38.5% are between
36–50 years, and 50.9% are between 18–35 years. About 43.3%of
them were married. The education level of about 58.5% of
participants had a university degree. The dimension of disease
awareness in Health Belief has the highest agree, especially
in the item of “worry about their diabetes complications,
include heart disease, nephropathy and retinopathy”. The
dimension of anxiety andworry in Quality of Life demonstrate
the highest agree, especially in the item of worry about quality
of life after diagnosis of diabetes. There was a correlation
between barriers in activity and “vitality and motility”,
“diabetes control”, and “anxiety and worry”. Duration of
diabetes was correlated with “perceived benefits” dimension
of Health Belief. Treatment modality was correlated with the
“anxiety andworry” dimension in Quality of Life, in particular,
the insulin pump users has the highest score.
Conclusion:Overall, HealthBeliefwas correlatedwithDiabetes
quality of life, duration and treatment modality may affect
health belief and quality of life.

Diabetes Education: Focus on Minds

PG-01
The effect on condition control among type 2 diabetic patients
using diabetes conversation map tools
Hsiao-Yin SU1*, Shu-Chuan CHEN1, Jung-Fu CHEN1,
Ming-Chun KUO1. 1Department of Metabolism, Kaohsiung Chang
Gung Memorial Hospital, Chang Gung Medical Foundation, Taiwan

To probe the patients’ glycated hemoglobin levels and weight
change after their participation in a small group health
education session that introduced “diabetes conversation
map tools” to them. The sampling object is type 2 diabetic
patients who regularly received medical attention at a certain
medical center in southern Taiwan and were on medication
but still with a glycated hemoglobin level of over 7%. Among
them, 29 were willing to take part in this conversation map
group health education session, which took place between
March 19th and August 18th, 2015. The differences in the
patients’ glycatedhemoglobin levels andweight change before
and after the session were analyzed by paired sample T test.
The result shows that the improvement in glycated hemoglo-
bin level of those who attended the session is statistically
significant (8.3 ± 1.3 vs 7.5 ± 0.9, p < 0.01), while their weight
change is statistically insignificant (67 ± 15.8 vs 66.5 ± 15.8,
p = 0.112). After the session, the improvement in percentage of
patients achieving the exercise goal of ≧150 minutes per week
(34.5% to 62.1%) and of self-monitoring of glucose ≧twice per
week (51.7% to 72.4%) has shown that the effect of patients’
self-care action has improved. That is to say, diabetes
conversation map tools can help diabetic patients with their
self-management, and their blood glucose control as well as
quality of life can be improved accordingly.
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PG-02
The comparison of different health education tools and their
effects in glucose management for type II diabetes patients
Hsiao-Jung LO1*. 1Wei-Gong Memorial Hospital, Miaoli, Taiwan,
Taiwan

Purpose: Experts estimated that in 2035, there will be
approximately 5.9 billion diabetes patients worldwide.
Studies have indicated that the primary cause of death for
diabetes patients were cardio vascular diseases and other
comorbidities. Therefore, long term blood glucose manage-
ment has been the target for diabetes patients worldwide, and
many diabetes health education tools have been established
for this same purpose. This studywas aimed to investigate the
blood glucosemanagement efficiencies of each of the different
diabetes management conversation tools.
Material andMethod: This study was a randomized controlled
trial that enrolled type II diabetes patients. The participants
were randomly allocated into the “conversation map group”
and “steno group”, in a 1:1 ratio, with 143 and 150 patients,
respectively. A questionnaire was used for data collection at
pre- and 1 month post-intervention.
Result: Multivariate linear autoregressive models were used
for comparing the corrected pre-intervention values and their
related factors for the steno and map group. The results
indicated that the steno group had significantly improved
post-intervention glycated hemoglobin (β = 0.171) and post-
prandial blood glucose (β = 0.136) than the map group.
Additional, χ2 test and pair t-test, performed by SPSS 20.0,
determined that post-intervention glycated hemoglobin,
fasting blood glucose, postprandial blood glucose, diet, and
exercisewere all improved for both of the groups. Furthermore,
the steno and map group demonstrated significant (p < 0.05)
glycated hemoglobin (HBA1C) reductions of 2.37% and 1.28%,
respectively.
Conclusion: The results in this study demonstrated that
both diabetes management conversation tools can be used
to improve patient blood glucose levels and behavior.
Furthermore, the steno group was demonstrated to have has
better HBA1C improvement than the map group. Therefore,
any of the two health education tools can be used to improve
patient blood glucose. However, further investigation is
required to determine the effect mechanisms and the
specificities of each health education tools.

PG-03
Fruit-eating habit in Hong Kong people with diabetes
Pui Sze Grace HUI1*, Wing Kai LAI2, Hop Chun CHENG1,
Yuk Sim CHAU1, Sin Chung SIU1. 1Department of Medicine and
Rehabilitation, TungWah Eastern Hospital, 2Department of Dietetics,
Tung Wah Eastern Hospital, Hongkong

Introduction: Fruits are rich in carbohydrate, fibre, antiox-
idants, and phytochemicals. Observational studies shown that
high levels of fruit and vegetable intake are associated with
increased psychological well being, reduced risk of CVD and
type 2 diabetes. As a result, many national and international
guidelines recommend at least five portions of fruit and/or
vegetables a day (a portion equates to 80 g). In Hong Kong,
Department of Health has recommended at least 2 servings of
fruits and 3 servings of vegetables daily as part of a balanced
diet. However, such guidelines are not always followed,
especially in patients with diabetes.
Objectives: This study is to examine the fruit-eating habit in
Hong Kong people with diabetes.
Methods: An interview based questionnaire was distributed to
consecutive patients attending the diabetic centre of Tung
Wah Eastern Hospital in the first week of January 2016. The
questionnaire included demographic data, fruit-eating habit,
and some basic knowledge about the beneficial effect of fruit.

Results: Of 374 questionnaires received for evaluation, 52.6%
(197) were male, 47.3% (177) were female, mean age were 63.2
and 64.3 years old respectively.
Less than half (44%) reported eating fruit every day and only
24% (90 patients) knew the correct serving of fruit intake.
Patients had different reasons for not eating fruit daily, 56
patients thought that eating fruit everyday is not necessary, 26
of them said that “diabetic patient should not eat fruit”. On the
other hand, 28.3% (106 patients) thought that excess fruit
intake would not cause weight gain. Furthermore, many of
them hadmisconception about the choice of fruit, esp. durian
and water melon.
Conclusion:Aspart of healthy diet, 2 servings of fruits daily are
recommended. This study showed that Hong Kong diabetic
patients have some misconception about the choice and
amount of fruit intake. To promote health in patients with
diabetes, the benefit of fruit-eating can be introduced during
consultation, and also through poster, information leaflets
and health talk.

PG-04
Improvement of blood glucose in type II diabetesmellitus after
health education
Shan-Sian YU1*, Kun-Der LIN2, Yu-Li LEE2, Kai-Da CHENG3.
1Department of Nursing, Kaohsiung Municipal Ta-Tung Hospital,
2Department of Internal Medicine, Division of Endocrine and
Metabolic disease, Kaohsiung Municipal Ta-Tung Hospital,
3Kaohsiung Municipal Kai-Syuan Psychiatric Hospital, Taiwan

Objective: According to the guidelines of diabetes mellitus
healthcare 2015, medical professionals should do the imme-
diate and right intervention to prevent the complications in
patients with diabetes mellitus. Our study aimed to evaluate
the improvement of blood glucose after intervention of
diabetes mellitus educator.
Methods: We divided participants with glycated hemoglobin
over 7% to experiment and control groups. The experiment
group received health education by diabetesmellitus educator
face to face every month and health education by telephone
every two weeks. The content of health education included
diet, exercise, self-monitor of blood glucose, symptoms and
managements of hypoglycemia or hyperglycemia. After three
months, we analyzed the effect between the two groups.
Results: In experiment group, there are 7.8 ± 2.5 times by
telephone and face to face each participant. The times of blood
sugar test were 56.7 ± 42.5. There were fifteen participants
(50%) with hypoglycemia. Nine (60%) of them can do the
immediate managements and others can speak the manage-
ments of hypoglycemia after reeducation by diabetes mellitus
educator. There were six participants (20%) with the diet
record, fourteen (46.7%) participants took the 24-hour recall
record to improve diet and medication adjustment in seven
(23.3%) participants. There was significant improvement in
glycated hemoglobin from9.7 ± 2.0% to 7.4 ± 1.2% (P < 0.05). The
fasting blood glucose was significant improvement from
171.0 ± 66.4 to 126.5 ± 46.6/mg/dL (P < 0.05). The postprandial
blood glucosewas significant improvement from 262.0 ± 141.7
mg/dL to 179.9 ± 70.6 mg/dL (P < 0.05). The glycated hemoglo-
bin showed significance between experiment (7.3 ± 1.2%) and
control group (8.8 ± 1.5%) in post-test. The fasting blood
glucose showed significance between experiment (126.5 ± 46.6
mg/dL) and control (182.5 ± 94.3 mg/dL) group.
Conclusions: There was improvement in glycated hemoglobin
and fasting blood glucose by using face to face and telephone
health education. However, the rate of diet record was low,
therewas difficult tomanage the abnormality of blood glucose
after 24-hour recall record of diet. Besides, the blood glucose
test strips were consumables, the participants cannot imme-
diate check the blood glucose after the intervention. In the
future, we can calculate the blood glucose test strips by
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evaluating the blood glucose level and enhance the manage-
ment of postprandial blood glucose.

PG-05
Metformin for patients under iodine-based contrast medium
Hsiao-Huai KUO1*, Chia-Wen HSIEH1, Mei-Ling HUNG1,
Yen-Ling LIN1, Kai Hsun LO1, Ya-Tzu HU1. 1Mackay Memorial
Hospital, Hsinchu, Taiwan

Background & Aim: Metformin is the first choice for diabetes
having no contraindication. Metformin is metabolized by
kidney. Studies indicate that the risk of contrast media-
induced nephropathy is higher for diabetes with renal impair-
ment than those with normal renal function. Considering the
risk of contrast-induced nephropathy, patients who take
metformin should use iodine-based contrast medium care-
fully. According to ESUR Guidelines on Contrast Media (2011),
“patients receiving intravenous contrastmediumwith aneGFR
between 30 and 44 mL/min/1.73 m2 should stop metformin
48 h before contrast medium and should only restart metfor-
min 48 h after contrast medium if renal function has not
deteriorated. For patients with eGFR less than 30 mL/min/
1.73 m2 (CKD 4 and 5)…, metformin is contraindicated and
iodine-based contrast media should be avoided.” The aim of
this study is to investigate the compliance with ESUR
Guidelines in our hospital.
Methods: A retrospective study was conducted. We started a
chart review among patients who used both metformin and
intravenous iodine-based contrast medium from June to
November 2015. The information collected includes: date of
examination on iodine-based contrast medium, eGFR level,
date of eGFR measurement, and nephropathy events if any.
Results: 148 results were analyzed, in which 6 patients had
eGFR within 30–45 mL/min/1.73 m2 and 1 patient had eGFR
below 30 mL/min/1.73 m2, and the 7 patients used both
metformin and iodine-based contrast medium. 3 of the 7
patents were examined urgently. Therefore, they did not
discontinue taking metformin. There were other 5 patients
who did not measure their renal functions within the 6
months before examination and still took the examination
using iodine-based contrast medium. No contrast media-
induced nephropathy was found.
Conclusion: Education for doctors and patients is important
for preventing contrast media-induced nephropathy. For
doctors, it is needed to measure patients’ renal function
before and after the examination using iodine-based contrast
medium for patients who take metformin. A reminder toolbar
may be established via computer system to automatically
remind doctors to measure patient’s renal function when the
patient attends an examination. Additionally, it is required to
provide enough information to patients before and after
examination. Education handouts should include (1) the risk
of contrast media-induced nephropathy; (2) the timing of
stopping and restarting metformin; (3) the importance of
drinking sufficient water; and (4) contact information for
consultation when adverse reactions happen. Providing infor-
mation through APPs of smartphones can also be considered.
Providing education case by case can also improve safe use of
medication.

PG-06
Analysis of correlation between eating speed and blood
glucose control among diabetic patients from amedical center
in southern Taiwan
Shu-mei CHEN1*. 1Division of Metabolism, Chang Gung Medical
Foundation, Taiwan

Objective: This study is to probe patients’ eating speed’s effect
on their blood glucose andweight control, aswell as the factors
for the effect.
Method: Between December 21st and 31st, 2015, during the
nutritionist health education session, diabetic patients of

Metabolism Department of our hospital were randomly
selected. Using questionnaire, nutritionists assessed data of
the patients’ dietary carbohydrate consumption collected
based on their recollection of their diet for the past 24 hours.
Eventually 200 patients’ data were collected. With patients
doing exercises, using insulin or not sticking to one diet
portion regularly excluded, 69 patients regularly having three
portions of carbohydrate for dinner were selected. They were
grouped up into five by their eating speeds. The data were
analyzed by ANOVA.
Result:
1. The questionnaire shows male patients’ eating speed is

faster than female patients’. The speed difference is
statistically significant and correlated with gender.

2. Groups 1 and 2 have the fastest eating speeds, where their
patients’ average glycated hemoglobin levels and BMI
levels are higher than those of three other groups. Possible
factors are as follows:
1. Groups 1 and 2 have the highest average age and

proportions of patients with full dentures, which is
statistically significant and correlated with their
eating speed.

2. Groups 1 and 2have relatively lower education levels,
which is statistically significant and correlated with
their eating speed.

3. Groups 1 and 2 have the largest in-work population,
which is statistically significant and correlated with
their eating speed.

Conclusion: Diabetic patients’ eating speed has an effect
on their blood glucose level and weight control. The factors
for the effect are correlated with gender, age, education level,
employment status and the presence of denture.

PG-07
Analysis of the effectiveness of patients’ self-management of
exercise and control of blood glucose
Shu-mei CHEN1*. 1Division of Metabolism, Chang Gung Medical
Foundation, Taiwan

Purpose: To investigate the effectiveness of exercise on blood
glucose and weight control in patients.
Method: 1,170 patients in the TQIP were randomly
recruited from the outpatient Division of Metabolism &
Endocrinology at the hospital from January 2015 to March
2015. Retrospective chart review was conducted to screen
patients’ drugs and diets and only stable patients with no
changes within one year were included. 281 patients met the
criteria and were screened into 230 with regular exercise and
51 without regular exercise.
Results: 1. Glycated hemoglobin fell from 7.21% to 6.78%
(P < 0.001) in the continued exercise group after 1 year. 2. 79%
exercised for ≧150minutes per week and glycated hemoglobin
fell from 7.12% to 6.75% (P < 0.001) in this group after 1 year;
10% exercised for ≧90 minutes and <150 minutes (P < 0.001)
and glycated hemoglobin fell from 7.54% to 6.94% after 1 year;
11% exercised for >90 minutes per week and A1C fell from
7.48% to 6.89% (P < 0.079) after 1 year. 3. Average weight of
subjects in the no exercise group was 68.73 kg and decreased
by 0.52 kg (P < 0.33) after 1 year; average weight of subjects in
the exercise group was 67.71 kg and decreased by 0.91 kg after
1 year (P < 0.25).
Conclusion: As a healthcare educator, improving patients’
willingness to exercise is amajor challenge.Without any other
influencing factors, if subjects exercise for over 90minutes per
week in frequency, it will be significant for controlling blood
glucose and glycated hemoglobin and body weight will also
remain stable.
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PG-08
A probe into the improvement in HbA1c among diabetic
patients on multiple insulin injections along with
carbohydrate substitute diet
Yu Feng TENG1*. 1Division of Metabolism, Chang Gung Memorial
Hospital-Kaohsiung Medical Center, Taiwan

Many factors for a good control of diabetic conditions are in the
hands of the patients themselves, including diet content and
portion, approaches to regular monitoring of blood glucose
level, patients’ physical activity levels, and the consistency in
medication dose taken. Sticking to a fixed diet portion
regularly and taking medication in line with doctor’s advice
can substantially improve blood glucose level control and
reduce the occurrence of diabetes-related complications, such
as coronary artery diseases, kidney diseases and the risk of
nerve injury.
Accurate carbohydrate calculation and more frequent blood
glucose monitoring are associated with reduction in type 1
diabetic patients’ glycated hemoglobin levels. This study is to
probe the improvement in glycated hemoglobin levels among
type 1 diabetic patients on multiple insulin injections along
with carbohydrate substitute diet.
Method: Type 1 diabetic patients receivingmore than 4 insulin
injections were lodged and boarded for 1 to 2 weeks in the
hospital. During their stay, they followed a fixed portion of
carbohydrate in each meal and a fixed amount of exercise.
Their blood glucose levels were checked before the 3 meals, 2
hours after the 3 meals and before sleep, for a total of 7 times
daily. Pre-prandial and postprandial targets for blood glucose
level were set. Nutritionists and health educators engaged in
teaching thepatientshow to keep theirowndietary diaries and
educating them about carbohydrate substitute diet, for them
to find out about their own carb-to-insulin ratio based on the
carbohydrate intake/activity level and the flexible titration of
insulin. Eventually, 25 cases were included in this study,
whoseHbA1c and total insulin changeswere tracked inmonth
0, 3, 6, 9 and 12. The average HbA1c before the session was
11.81%; in month 3 8.63%; in month 6, 8.26%; in month 9, 8.8%
and in month 12, 8.3%. The average total insulin before the
session was 42.89u; in month 3, 41.39u; in month 6, 42.21u; in
month 9, 43.36u and inmonth 12, 43.5u. This study shows that
accurate carbohydrate substitute and a flexible titration of
insulin can significantly improve patients’ glycated hemoglo-
bin levels. Despite an increase in total insulin by 0.61u, with a
more flexible diet, patients’ glycated hemoglobin levels were
still improved. Diabetic patients onmultiple insulin injections
should execute carbohydrate substitute in their diet for a
better control of their blood glucose levels and a better quality
of life.

PG-09
Analysis of food order’s effect on postprandial glycated
hemoglobin level among diabetic patients from a medical
center in southern Taiwan
Yu Hsuan CHIEN1*. 1Division of Metabolism, Kaohsiung Chang
Gung Memorial Hospital, Taiwan

Objective: Diabetes is a chronic disease; its patients’ diet is
predominant in their blood glucose control. The article: Food
Order Has a Significant Impact on Postprandial Glucose and
Insulin Levels published in one of Diabetes Care journals in
2015, pointed out that adjusting patients’ food order can help
control their postprandial blood glucose levels. For this, we
have designed a questionnaire in an attempt to find out if
Taiwanese nationals’ diet may affect their postprandial blood
glucose control in a similar manner.
Method: By means of questionnaire, this study took place
between December 14th and 31st, 2015, in a diabetes health
education room at the Metabolism Department of a medical
center, where a nutritionist entrusted by a diabetes educator
inquired the patients about their food order, and made a

comparison between three different food orders’ effects upon
the patients’ glycated hemoglobin level control.
Result: According to ANOVA, which analyzed the differences
in glycated hemoglobin levels among the three groups of
patients, food order’s effect on postprandial glycated hemo-
globin level is not statistically significant. Neither is significant
in the effects of work patterns and sex on the food order amd
the glycated hemoglobin levels.
Conclusion: Sub-factors that affect blood glucose level such as
exercise, medication, diet portion can also trigger the variance
in blood glucose level, which leaves the assumption that food
order affects postprandial glycated hemoglobin level still in
question

PG-10
A probe into the analysis of cause of hypoglycemia among
patients joining diabetes health improvement program
Chia Hui LIN1*. 1Division of Metabolism, Kaohsiung Chang Gung
Memorial Hospital, Taiwan

Objective: To foresee the risk factors that cause severe
hypoglycemia to provide references for diabetes clinical
healthcare.
Method: This is a questionnaire-based study, whose object
must be patients that have received diabetes healthcare for
over a year, and also meet one of the three criteria as follows:
1. over 70 years old; 2. receiving insulin injection for over ayear;
3. GFR < 60. A total of 200 patients meet these requirements.
Result:
1. Length of healthcare received: The highest occurrence

rate of hypoglycemia is 55.6%, among patients receiving
healthcare for more than 10 years; the lowest occurrence
rate is 38.4% (P < 0.001), among patients on healthcare
between 3 and 6 years.

2. Age: In groups aged 31–40 and 41–50, the occurrence rate
of hypoglycemia is 100% (P < 0.43); the lowest occurrence
rate of 36% (n = 100; P < 0.001) is in group aged >70.

3. HA1C: GroupHA1C 8.1–9% has the highest occurrence rate
of 51.5%; Group HA1C≦6% has the lowest occurrence rate
of 23.1% (P < 0.001).

4. GFR: Group GFR < 15 has an occurrence rate of 60%; Group
GFR≧90 has the lowest occurrence rate of 34.6% (P < 0.001).

5. Use of Insulin: patients on solely oral medication have an
occurrence rate of 30.7%; patients on insulin injection
have an occurrence rate of 90.9% (P < 0.001).

Conclusion: According to the data analysis in this study, a
more advanced CKD stage and insulin injection treatment are
the main factors for a high occurrence rate of hypoglycemia.
The factors such as receiving long-term healthcare, old ages, a
strict control of HA1C are statistically significant and corre-
lated with the occurrence of hypoglycemia. These factors
are not the same as those hypoglycemia risk factors men-
tioned in previous literatures. They are likely attributable to
the smaller sample size, a single-center study, etc.

PG-11
The investigation of mobile communication software “Line”
intervention for diabetes nutrition and health education
Hsiang-Hsun CHUANG1*, Chieh-Hsiang LU1,2,3. 1Ditmanson
Medical Foundation Chia-Yi Christian Hospital, 2Department of
Business Administration, College of Management, National Chung
Cheng University, 3Department of Nursing, DAYEH University,
Taiwan

Purpose: With the ever increasing prevalence of diabetes,
self-health management for diabetes patient has become
an important health care topic. Also, with the progressive
improvement of communication technologies,more andmore
people have started using the internet or mobile devices as
their primary communication tool. Therefore, this study
was aimed to utilize health care instant messages for aiding
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diabetes patients in their self-management. The mobile
communication tool used in this study is “Line”. It was used
for the fast and efficient tool for diabetes health education
communication and reminder. The quality and success of
diabetes health education of Line, the mobile communication
software, intervention was further investigated.
Methods: This study consisted of 12 months of research and
follow-up. A total of 86 diabetes patients have participated in
this study. The participants’ pre and post-intervention bio-
logical markers and satisfactions were determined and
analyzed. Statistical analyses were performed with SPSS 20.0,
and the results presented as descriptive statistics and pair-
sample T-tests.
Results: Therefore, the use of the mobile communication
software Line) was demonstrated to produce significant
improvements for A1C, total cholesterol, and LDL. The survey
portion of the study indicated that the service acceptance and
satisfaction correlated positively with each other. The diet
compliance also increased from 34.8% to 76.2%, post interven-
tion; and the regular clinical visit rate also increased from
76.4% to 98.6%.
Discussion: The use of mobile communication software
for diabetes health education intervention was demonstrated
to significantly improve patient A1C, total cholesterol, and
LDL. The patients’ acceptance, satisfaction, diet compliance,
and regular clinic visit rates were also increased. With the
improvement of communication technologies, it is with hopes
that in the future, the use of mobile communication software
can be used as an important tool for the medical care team in
health education communication.

PG-12
Symptom management education program for people with
type 2 diabetes
Li-Ying LIN1*, Hing-Chung LAM2, Ruey-Hsia WANG2.
1Department of Nursing, Kaohsiung Veterans General Hospital,
Kaohsiung City, 2Center for Geriatrics and Gerontology, Kaohsiung
Veterans General Hospital, Taiwan

The purpose of this study is to examine the effects of
the Symptom Management Model-based education program
for patients living with type 2 diabetes. Purposive sampling
obtained from outpatient department of a medical center in
southern Taiwan. Sampling criteria included: (1) diagnose of
type 2 diabetes, (2) age between 20 and 80 years olds, (3)
clear mental status and able to communicate, (4) HbA1C 8%
or higher. This was a pilot study. Patients were randomly
assigned into experiment or control group. Subjects in control
group received the routine clinical care. The subjects of the
experimental group received a symptom management- based
education program. The program was held 60–90 minute
interview. The data were collected by Diabetes Symptom
Checklist, Diabetes Self-Care Scale, Diabetes Quality of Life
Scale, and blood HbA1C before the education program and 3
months after the intervention program.
The results of this study indicated that patients in the
experiment group significantly improved their levels of self-
care behaviors, quality of life at 3 months post-intervention;
however, their HbA1C levels and symptom experience hadn’t
difference significantly.
In conclusion, the results of this study provide a reference for
health education, practice, and research for diabetes patients.
To promote the health and quality of life of patients livingwith
type 2 diabetes, a symptom management based education
program could be used.

PG-13
Elucidation of lifestyles that affect the quality of life (QOL)
related to the therapy for patients with type 2 diabetes
Yuka MATSUMOTO1*, Kumi TANAKA2, Motoyoshi SAKAUE1.
1University of Hyogo, Graduate School of Human Science and
Environment, 2Ino Hospital, Japan

High adherence to diabetes therapy is a key tomaintain a good
glycemic control. To keep patients in high adherence, it is
important to increase their diabetes therapy related (DTR)-QOL
to higher state. In this study to elevate DTR-QOL by patient
education, it was elucidated what kind of lifestyle affected the
DTR-QOL. Study subjects were 65 outpatients with type 2
diabetes (male 31, female 34). DTR-QOL was quantified with a
questionnaire. This questionnaire consisted of 29 questions
relating to 4 factors; “burden on social activities and daily
activities”, “anxiety and dissatisfaction with treatment”,
“hypoglycemia”, and “satisfaction with treatment”. Score of
DTR-QOL was shown by the 100-point scale. Lifestyle of
patients was asked using a questionnaire consisting of 24
items about lifestyle. It was answered in a 4-point scale
(1 = agree to, 4 = not agree to). The subjects were classified as
follows; 1 and 2 were the Yes, 3 and 4 were the No. Age of
subjects was 71.4 ± 8.7 year-old, BMI was 23.9 ± 4.2, and HbA1c
was 6.9 ± 1.5%. Total score of DTR-QOLwas compared between
the Yes and the No. Significant differences were observed in
two items; “Do you try to do physical activity in everyday life
for health maintenance? (Yes: 76.1 ± 13.3, No: 57.4 ± 14.5)”, and
“Do you feel stress or fatigue? (Yes: 68.5 ± 13.5, No: 79.7 ± 14.0)”.
We next analyzed the score of each DTR-QOL factor.
In addition to 2 items described above, 3 items were found to
be affected the score of DTR-QOL. Score of “burden on social
activities and daily activities” was significantly lower in the
Yes as to “Doyouhave the situation you are hard to sleep? (Yes:
71.0 ± 17.9, N: 82.9 ± 17.6)” and “Do you skip a meal (Yes:
63.6 ± 24.0, No: 80.7 ± 17.0)”. In the Yes as to “Do you eat
until fullness?”, the score of “satisfaction with treatment”was
also significantly lower, compared with the No (Yes:
48.1 ± 16.7, No: 63.5 ± 20.8). It was demonstrated that five
kinds of lifestyle were associated with DTR-QOL. “To do
physical activity in everyday”, “not to skip a meal”, and “not
to eat until fullness” were lifestyles that could be improved
through education for patients. Higher DTR-QOL would be
achieved if patients were educated, focusing on improvement
of these lifestyles.

PG-14
Pilot implementation of a novel post-graduate medical
education program: Steno REACH certificate course in clinical
diabetes care – Malaysia
Feisul MUSTAPHA1*, Michael CALOPIETRO2. 1Steno Diabetes
Center, Malaysia; 2Steno Diabetes Center, Denmark

The Steno REACH Certificate Course in Clinical Diabetes Care
(SRCC) is a comprehensive, competency-based educational
program that blends eLearning and classroom-based group
work with the aim to improve the capacity of primary care
doctors and nurses to deliver high-quality diabetes care. Using
the pedagogical model of the flipped classroom, 100 hours of
foundational material is delivered in a self-paced, online
platform while another 50 hours of classroom time is
devoted to reinforcing core concepts through interactive
learning activities, mini-lectures, and case discussions.
Classroom learnings are facilitated by a team of Malaysian
Endocrinologists, Family Medicine Specialists, Diabetes
Nurses, and dieticians who completed a train-the-trainer
program hosted by Steno Diabetes Center. Completing the
learning circle are clinic-based learning activities. Unlikemost
long-format, post-graduate medical training programs, parti-
cipants are able to work full-time – thereby overcoming a
common barrier to participation in extensive continuing
medical education.
Through an agreement between the Ministry of Health
Malaysia and Steno Diabetes Center Malaysia, 12 doctors and
24 nurses working in ten public health clinics in two states
in Malaysia were enrolled in the pilot class of SRCC on 10
October 2015. This pioneering batch of participants will
complete the training on 10 April 2016. The aim of the pilot
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is to identify early indicators of success, discuss opportunities
to strengthen the learning experience and apply lessons
learned before a national scale-up of the SRCC. Diabetes-
related knowledge and clinical reasoning skills will be
measured before and after course participation and change
will be measured at the individual and cohort level. Changes
in diabetes attitudes will also be measured before and
after participation. Pre-participation test data suggests that
knowledge of clinical diabetes care is low to moderate,
particularly among participating primary care nurses where
the average score on the pre-test was 42% of all questions
answered correctly. Post-course testing will be completed in
April 2016.
Visits to all participating clinics have been completed.
The major learning points from these visits highlight
the importance of teamwork in approaching the learning
materials and motivating and supporting each other through
the clinic-based learning process. The Family Medicine
Specialists were also found to play a major role in providing
the necessary enabling environment tomaximize the learning
experience. These invaluable learning points will provide
input to further refine the implementation of future SRCC
classes.

PG-15
Combining community resources and utilizing creative
health education for improving diabetes support group
functions
Chi Fang TU1*, Jia Ru LIN1, Siou Ru YANG1. 1Metabolism
Endocrinology, Kaohsiung Municipal Feng Shan Hospital, Taiwan

Purpose:Diabetes is the number four leading cause of death in
Taiwan, in 2014. Thus we can see the impact of diabetes can
have on the health of an individual. In 2015, there were 3,336
diabetes patients in our hospital, where 53.7% of the patients
had HbA1C >7%, indicating further improvement is needed
in blood glucose management for the patients. In 2011,
“Fongshan medical diabetes workshop”, a diabetes support
group was established by our hospital. The establishment of
this support group enabled the patients to understand more
about sugar management and to improve daily living self-
management for achieving blood glucose level targets and
reducing diabetes complication and mortality.
Methods: The “Fongshan medical diabetes workshop” dia-
betes support group is an extra-institutional group that
combined the efforts of the neighboring basic clinic, Fonshan
community center, farmers union home economics classes,
and other community care facilities for organizing many
innovative diabetics related classes to encourage high risk
individuals and diabetes patients in joining the support group.
A social network website was also established for the
“Fongshan medical diabetes workshop” support group.
Results: The support group members increased from 43 to 79.
The patients who performed weekly blood glucose monitor-
ing, at least once a week, increased from 20 to 56. The patients
who exercised for at least 150 mins (weekly) increased from 18
to 43. Significant differences were observed in the average
glycated hemoglobin levels (8.28% to 7.12%; P < .05) and
average patient weight (65.7 kg to 63.1 kg). The support
group and the patients were awarded National Health
Department model diabetes support group, diabetes patient
improvement award, and diabetes support group weight loss
champion in 2015.
Conclusions: Interventions through the diabetes support
group, with brainstorming efforts of the medical team, and
with entertaining interactive activities, the members shared
encouragement and support for each other, in changing their
self-management behavior for achieving the improved results
of blood glucose monitoring, regular exercise, reduce glycated
hemoglobin, and weight loss.

PG-16
Using healthy diabetes plate for inadequate glycemic control
among patients with type 2 diabetes
Ting-Wen CHIA1, Edy KORNELIUS2, Chien-Ning HUANG2,
Yi-Sun YANG2*. 1Department of Nutrition, Chung Shan Medical
University Hospital, 2Department of Endocrinology and Metabolism,
Chung Shan Medical University Hospital, Taiwan

Purpose: The aim of the present study was to examine the
effects of consumption of foods using a healthy diabetes plate
in patients with type 2 diabetes mellitus (T2DM).
Method: A total of 43 patients with T2DM were randomly
assigned to the intervention of healthy diabetes plate diet
group (n = 20), or to control group (n = 23). Both groups followed
the same instructions of diet provided by a registered dietitian
(RD). However, for the health y diabetes plate group, we used
the plate format to teach participants about the type
and amount of foods they should consume at each meal,
the education emphasized on the concept of substituting
carbohydrate quantity with the usage of quantitative plate;
and for control group, we used a standard pamphlet nutrition
education to teach the participants about the diabetes
nutrition management. The parameters were obtained at the
third month. The treatment was unchanged during this 3
months period.
Results: Participants’ mean age was 49.64 (±12.06) years,
hemoglobin glycatedA1c (A1c) 9.84 (±1.86)%, diabetes duration
of 4.3 (±0.2) years. After 3 months of intervention, The A1c
reduction was greater in healthy diabetes plate than control
group, from 9.95 ± 2.25 to 7.01 ± 0.67% in healthy diabetes
plate group; from 9.73 ± 1.81 to 7.80 ± 1.55% in control group
(p < 0.05). Both group a significant reduction in A1c after
nutrition intervention, but with a greater magnitude in
healthy diabetes plate.
Conclusions: From our study results, the benefit in pursuing a
healthy diabetes plate in these patients showed greater
improvement in their glycemic control. Using healthy diabetes
plate control carbohydrate amount may be is a strategy for
diabetes self-management.

PG-17
A pilot study on a diabetes link-nurse program to enhance
nurse confidence and competence in diabetes care
Shan Shan Christina HUI1*, Ching Yee Eva KAN1,
Mei Wan Winnie CHENG1, Chau Wan YEUNG1, On Lan CHUI1.
1Queen Elizabeth Hospital, Hongkong

Background:Diabetes is a common chronic disease. About 30–
50% of hospitalized patients have diabetes, and with a higher
percentage in Medical Wards. To enhance quality diabetes
care to these patients, nurses with update diabetes nursing
knowledge and skills are crucial. Diabetes specialist nurses
should therefore influence diabetes care in a larger group of
nurses in order to improve the quality of diabetes care as a
whole. Therefore, we designed and implemented a Diabetes
Link-nurse Program.
Objectives: The program was aimed to train nursing staff to
become Diabetes link-nurses, and enhance their i) profes-
sional knowledge and skills in diabetes care, ii) confidence in
providing diabetes care and education, iii) communication
with the diabetes specialty nurse team, and iv) effective use of
the diabetes education kit provided.
The overall effectiveness of the program was evaluated based
on the change in Diabetes link-nurses’ self-confidence in
diabetes education and their participation in educating
patients and staff on diabetes.
Methods: The program was conducted from November 2014
to December 2015 in an acute hospital. The program provided:
i) 8 structured educational seminars; ii) scenarios manage-
ment discussion; and iii) joint-consultation to assist link-
nurses to discuss actual clinical problems with the diabetes
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team; iv) resources support to facilitate link-nurses to provide
patient teaching.
Purposive sampling was employed. The Diabetes Link-nurse
Perceived Role Competency Questionnaire was administered
to the nurses before and after the program. Participation in
diabetes education was counted by the number of staff and
patient education reported.
Results: Twenty nurses completed the program. Sixty percent
of the link-nurses had delivered more than one episode of
diabetes education to patients, and 44% of them had shared
their knowledge and information with their colleagues.
Link-nurses had shown significant improvement in perceived
role competency (p < 0.01), especially in the areas of teaching
patients on common oral anti-diabetic drugs and identifying
diabetic issues or problems for discussion. However, the
improved perceived competency did not correlate with link
nurses’ years of nursing experience, educational level, previ-
ous specialty training nor academic level.
Conclusion: The results concluded that the Diabetes Link-
nurse Program is effective in enhancing link-nurses’ partici-
pation in educating patients and colleagues on diabetes. The
education, support and resources provided also increased link-
nurses’ confidence in performing their roles in communica-
tion and patient care.

PG-18
Clinical implication of diabetes education program declaring a
goal in life for patients with diabetes mellitus
Nagaaki TANAKA1,2*, Hiroko HIGASHIYAMA2, Shinji UENO1,
Soudai KUBOTA1, Saki OKAMOTO1, Yui SAKURAMACHI1,
Hitoshi KUWATA1,3, Kouin WATANABE1, Takanori HYO1,
Chihiro KOUNO4, Satoko HAMASAKI4, Tomoko MENYA4,
Hisako NODA4, Naoki HIROSE5, Tomoko OKAMOTO6,
Hiroko HASHIMOTO7, Yoshikazu HIRASAWA8, Tomoko AWA9,
Naomi KITATANI5, Daisuke YABE1,3,5,
Yoshiyuki HAMAMOTO1,3, Takeshi KUROSE1,3,
Yutaka SEINO1,3. 1Center for Diabetes, Endocrinology and
Metabolism, Kansai Electric Power Hospital, 2Division of Medical
Education, Kansai Electric Power Medical Research Institute, 3Yutaka
Seino Distinguished Center for Diabetes Research, Kansai Electric
Power Medical Research Institute, 4Department of Nursing, Kansai
Electric Power Hospital, 5Center for Metabolism and Clinical
Nutrition, Kansai Electric Power Hospital, 6Department of Pharmacy,
Kansai Electric Power Hospital, 7Department of Clinical Laboratory,
Kansai Electric Power Hospital, 8Department of Rehabilitation,
Kansai Electric Power Hospital, 9Department of Ophthalmology,
Kansai Electric Power Hospital, 10Department of Diabetes,
Endocrinology and Nutrition, Kyoto University Graduate School of
Medicine, Japan

Objectives: For patients with diabetes mellitus, individualized
diabetes education program (DEP) is created and used to
facilitate the knowledge, skills, and ability necessary for
diabetes self-care management in many Japanese hospitals.
We have newly developed “My Goals Sheet” (MG Sheet), which
is a self-evaluation tool for declaring a patient’s goals to
achieve within shorter, intermediate and longer period and
self-directed goal setting in healthy eating, physical activity,
medication and reducing risks for micro- and macro-vascular
complications. The aim of this study is to investigate whether
declaration of individual goals for patient’s life affect the
subsequent glycemic control.
Methods: Retrospective, observational study was conducted
with 138 patients who participated in DEP and completed
their own MG Sheet (male/female = 76/62, mean ± SD age:
60.2 ± 14.2 years; BMI: 25.9 ± 5.6 kg/m2; HbA1c: 9.4 ± 2.0%). The
participants were categorized into four groups according to
their goals of life: “to live a long life/die in peace (group A)”, “to
improve their health (group B)”, “to enjoy their job or hobby
(group C)” and “to dedicate to others (group D)”. HbA1c level in
each group was followed-up until 6 months after the admis-
sion with DEP.

Results: Among the participants, 4 patients were excluded
from the study because they did not complete their MG Sheet
correctly. Fifty-eight (43.6%) patients were categorized into
group B. In male, group Awas predominant to group C (group
A, B, C, D = 34.7%, 41.7%, 15.3%, 8.3%), whereas group C was
predominant to group A in female (group A, B, C, D = 21.3%,
45.9%, 31.1%, 1.6%) (P = 0.0334). There was no difference with
category distribution: patients lower than 70 years of age
(group A, B, C, D = 25.5%, 47.9%, 21.3%, 5.3%), patients in 70
years and higher (group A, B, C, D = 35.9%, 33.3%, 25.6%, 5.1%).
With respect to glycemic control, changes in HbA1c at baseline
and at 6 month were as follows: group A; 9.2% and 7.1%, group
B; 9.4% and 7.5%, group C; 9.6% and 7.1%, group D; 10.0% and
7.1%, respectively. Achievement rate of HbA1c <7.0% within 6
months in the 4 categories were as follows: group A, B, C,
D = 51.4%, 46.3%, 41.4%, 42.9%, respectively.
Conclusions: Patients who participated in DEP achieved good
glycemic control irrespective of any category of individual
goal in life.

PG-19
Efforts to improve the enrollment of education and quality of
care in type 2 diabetes: experience of a community hospital
Cheng-Yang HSIEH1*, Yi-Lin HSIEH2, Su-Yu HUANG2,
Hsiu-Chuan LU2, Tzu-Ping FANG2, Hsi-Jung HOU2,
Tung-Pi WU3. 1Department of Neurology, Tainan Sin Lau Hospital,
2Community Health Center, Tainan Sin Lau Hospital,
3Superintendent’s Office, Tainan Sin Lau Hospital, Tainan, Taiwan

Background:Although an educational programmay be helpful
for diseasemanagement and quality of care for type 2 diabetes
mellitus, the enrollment rate of our patients into such a
program was less satisfactory.
Purpose: To determine whether a multi-discipline approach
could improve the enrollment rate of education and quality of
care for patients with type 2 diabetesmellitus in a community
hospital.
Methods: After H2 of 2014, we initiated several strategies
focusing on patients and health care providers to increase
enrollment. Eligible but not enrolled diabetic patients were
informed for our education program through visual teaching
materials and direct telephone contact. Lists of potentially
eligible patients were also pre-notified to the nurses and
physicians before the start of outpatient clinic. We chose
four process indicators including the completeness of urine
albumin/creatinine ratio (UACR), fundoscopy, blood LDL-c and
HbA1c tests, and three outcome indicators including rate of
HbA1c < 7%, BP < 140/90 mmHg, and LDL-c < 100 mg/dL, before
and after the implementation of our quality improvement
strategies (H1 of 2015 vs. H1 of 2014).
Results: The enrollment ratewas higher in the H1 of 2015 than
in the H1 of 2013 (42.3% vs. 35.4%, p < 0.001). The process
indicators also improved for the completeness of UACR (45.8%
vs. 41.5%, p < 0.001), fundoscopy (30.4% vs. 28.4, p = 0.025),
LDL-c (67.6% vs. 64.6%, p = 0.001), and HbA1c (86.9% vs. 82.6%,
p < 0.001). Quality indicators of diabetes care also improved for
the rate of HbA1c < 7% (48.4% vs. 43.1%, p < 0.001), BP < 140/
90 mmHg (11.9% vs. 10.9%, p = 0.048), and LDL-c < 100 mg/dL
(67.2% vs. 61.8%, p < 0.001).
Conclusion: Our multi-discipline strategies improved both the
enrollment rate and quality of care for patients with type 2
diabetes. Further study is needed to determine whether
such improvement could maintain thereafter.

PG-20
Effectiveness of the food craving management tool in Korean
adolescents
Sun-Young LIM1, Jin-Hee LEE1, Hae-Kyung YANG2,
Cho-Eun CHUNG2, Borami KANG2, Eun Young LEE2,
Yeoree YANG2, Kun-Ho YOON1,2*. 1Catholic Institute of
U-Healthcare, The Catholic University of Korea, 2Department of
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Endocrinology and Metabolism, College of Medicine, The Catholic
University of Korea, Korea

Food cravings defined as an intense desire or urge to eat a
specific food could lead to a failure of weight control in
connection with overeating or binge in obese subjects. Our
research team developed the food craving management tool
to treat and manage of obesity in adolescent using mobile
application. It supports the subjects endure the desire to eat
about 5 minutes through calling the subject’s attention to
various contents of application when cravings occur. We aim
to assess the effectiveness of the food craving management
tool by applying to Korean adolescents. This study was
performed over 3-weeks as a randomized clinical trial in
Chung-ju city. A total of 60 female middle-school students
were included and randomly assigned to intervention or
control groups. The subjects belonged in intervention group
used the mobile application when they experienced food
cravings during study period. To assess food craving status at
entrance and 3-weeks later, general-food cravings question-
naire (G-FCQ-T) were investigated. A 2(group: intervention,
control) by 2(time: baseline, after intervention) mixed model
ANOVAwas done to compare the change of the G-FCQ-T score.
The mean (S.D.) age and BMI percentile of subjects were 13.4
(0.5), 71.8 (18.8) respectively. At entrance, there was no
significant difference of G-FCQ-T score (intervention: 73.6,
control: 79.2) between two groups. The subjects in intervention
group reported using the application for 60% of food craving
episode, and decrease of craving degree they felt subjectively
after using. There was a significant interaction between group
and time (F: 4.96, p: 0.029). In intervention group, G-FCQ-T
score significantly decreased from 73.6 ± 19.6 to 61.6 ± 18.6
(p: <.001) whereas that of the control group did not show
significant difference (p: 0.096). These findings show that
effective management of food cravings will be available by
using food craving management tool and furthermore, it is
expected to help weight control for obese adolescents through
intake reduction specific food occurs cravings.

PG-21
Association relationship between periodontal disease severity
of periodontal bone loss and clinical features in type 2 diabetic
patients
Shi-yu CHEN1*, Chang-Hsun HSIEH1. 1Tri Service General
Hospital, Taiwan

Introduction: Diabetes mellitus is currently considered as an
established risk factor for periodontitis and contributes to
increased prevalence, severity and progression of periodon-
titis. In According to some previous reports in diabetic
patients, in addition to glucose control, the age and diabetic
duration are correlation to the risk factor of periodontitis
severity. the risk factors of periodontitis severity are not only
glucose control but also age and diabetes duration in diabetic
patients. But there are some different results in the young type
1 diabetes research. In this our study, we try to know the
association between the determine whether severity of
periodontitis are associated with and the correction factors
(glucose control, clinical features, biochemical variables and
pro-inflammatory markers) in our type 2 diabetic patients.
Methods: We recruited A total of 66 adult type 2 diabetic
patients were recruited from our outpatient clinics and all
collected general and biochemical data (Age, Sex, Diabetes
history, BMI, WHR, BP, lipid profiles, creatinine), blood glucose
(Fasting glucose, HbA1c) and oral X-ray. (for C/A,missing tooth
evaluation)
Results: Our data showed that there is no significant associa-
tions between glucose control (fasting glucose andHbA1c) and
periodontal bone loss (C/A value). But the results revealed
significantly positive correlation between periodontal bone
loss, and age, hsCRP andmissing teethes. Themultiple logistic
regression analysis also demonstrated age, hsCRP andmissing

teethes were associated with periodontal bone loss. Finally,
the stepwise regression analysis showed age and hsCRP were
the major risk factors of the severity of periodontal bone loss
in our type 2 diabetic patients.
Conclusions: Previous reports are indeed associated with poor
blood glucose control and periodontitis of high severity in
diabetic patients. Our study find age and systemic inflamma-
tory condition might have play more significant important
roles than glucose control in periodontitis severity in our
type 2 diabetic patients.

PG-22
Diversified creative diabetes education in Mackay Memorial
Hospital, Taiwan
Chun-Chuan LEE1*, Mei-Chen CHANG2. 1Diabetes Center,
Department of Endocrinology and Metabolism, Mackay Memorial
Hospital, Taipei Branch, 2Diabetes Center, Department of
Endocrinology and Metabolism, Mackay Memorial Hospital, Taipei
Branch, Taiwan

Traditional health education is mostly conveyed in a setting
that resembled classrooms. However, this setting can bore the
patients and hinder their learning interests. Therefore, a
diversified creative educationmodel was used in the planning
of diabetes education for increasing the patient’s interest as
well learning results. The Mackay Memorial Hospital in
Taiwan has adopted the following creative education models
in 2015: (1) live action videos that teaches about the correct
insulin injection procedures, hypoglycemia education, and
proper feet hygiene for the clarification of patient care process;
(2) establish specific education topics that can be utilize in a
small group setting that encourages interactions among the
participants; (3) a vibrant point based reward system was
establish to make the quizzes feel like games and encourage-
ment; and (4) establish special group education that targets the
needs of the elderly and young patients. This type pf education
activity can satisfy the health education requirements of the
current aging and birthrate declined society.
It is with hope that the aforementioned four types of creative
education model can represent our goals of Innovation,
resilient, outreach, distinction, and effectiveness. This diver-
sified education model is current being developed among
many medical centers and diabetes promotion institutions in
Taiwan. The goal of the education model development is to
utilize limited human resources, with mutual collaborations
and learning, for creatingmore interesting ideas for improving
diabetes health education.

PG-23
Application of intensive diabetes management program by
conversation maps on poor controlled insulin naïve type 2
receiving insulin injection
Shi-yu CHEN1*, Su-Chiung LIN1, Chang-Hsun HSIEH1.
1Tri Service General Hospital, Taiwan

The effect of glycemic control by utilizing diabetes educational
tools – Conversation Maps in diabetic patients.
“Conversation Maps” are diabetes educational tools by inter-
actingwith diabetic patients, peer effectiveness, and achieving
the goals of applying the related knowledge to life. There are
seven topics in ConversionMaps, include LivingwithDiabetes,
How Diabetes Works, Healthy Eating and Keeping Active,
Starting Insulin Treatment, Diabetes and Caring for Your Feet,
Understanding the Many Factors of Managing Diabetes, Living
in a Familywith Type 1 Diabetes. In this study, wewill focus on
the two topics – Healthy Eating and Keeping Active, and
Starting Insulin Treatment. According to our clinical experi-
ences, it is hard to accept insulin therapy for diabetic patients.
As long as diabetic patientswould like to try insulin treatment,
most of them will face the body weight gain problem. That is
why we would like to focus on these two topics to resolve
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the biggest issues within diabetic patients. There are 2 to 3
activities of Conversation Maps per month, and 60 to 80
minutes each time. 3 to 10 diabetic patientswould join for each
activity. Diabetes educators will give guidance in the activity,
and made patients discuss or shared experiences and found
the best answer by themselves based on the different topics.
The objective of this study is to improve the effectiveness of
glycemic control by Conversation Maps. Including criteria for
subjects are newly diagnosed and poorly control diabetic
patients (HbA1C >7%). This study has started since Feburary to
July in 2014, and therewere total 55 participants in the end.We
collected subjects’ glycemic and blood lipid data before and
after activity to assess the outcome.
The results showed the average HbA1C from 9.8% to 7.8% (p <
0.001), fasting blood sugar from 193 mg/dL to 135 mg/dL
(p < 0.001), total cholesterol from 189 mg/dL to 159 mg/dL
(p < 0.01); however, there is no significant difference between
low-density lipoprotein cholesterol and triglyceride.
Under the leading from diabetes educators, the Conversation
Maps are effective diabetes educational tools to help diabetic
patients to know more diabetes and behavior change by
triggering their motivation. Eventually, diabetic patients have
better glycemic control by arranging health eating habits and
lifestyle. We still more similar studies to identify our results.

PG-24
The results of nutrition education for diabetes patients in a
community in Changhua County, Taiwan
Pei-Ru HUANG1*, Yi-Ling CHUANG1, Wen-Hui CHEN1.
1Nutrition Division, Lukang Christian Hospital, Changhua County,
Taiwan, Taiwan

There are many remote village and towns in Changhua
County, Taiwan, that consisted of mostly elderly patients,
where the access to medical care is limited. Due to the
insufficient diabetes nutrition education, the Changhua
Health Department has contracted Lukang Christian Hospital
to perform diabetes nutrition educations at 45 basic clinics
in Changhua County. In order to assess the effect of the
education, 264 diabetes patients were sampled from the 45
basic clinics, between 2013 and 2015. The patients were
assessed according to their dietary changes at 3 to 6 months
after the education intervention. The results indicated that
most patients have increased their intake of food belonging to
the five major food groups. The percent of patients with
adequate intake of low-fat dairy, wholegrain and starchy,
protein, vegetable and fruit increased from 47.3 to 52.7%, 68.4
to 79.5%, 71.6 to 78%, 67 to 79.2%and 58.3 to 73.5%, respectively.
Furthermore, the intake of inappropriate diets such as
desserts, surgery drinks, and foods that are high in fat or
sodium were reduced. Therefore, it was determined that
diabetes nutrition education intervention in a community
setting can be utilized to change patient diet behaviors for the
goal of diabetes management.

PG-25
Patients’ opinions regarding the continuous glucose
monitoring system (CGMS) for self-control in adult patients
with type 2 diabetes mellitus
Michiko GUSHIKEN1*, Yukiko OMLOR2. 1Department of global
health, School of Health Sciences, Faculty of Medicine, University of
the Ryukyus, 2University of the Ryukyus Hospital, Okinawa, Japan

The aim of this study was to verify the effectiveness of a
continuous glucose monitoring system (CGMS) for self-man-
agement of type 2 diabetics. Six adult patients with type 2
diabetes used a CGMS (iPro2) for 1 week. Semi-structured
interviews were conducted, and the interview data were
analyzed using a grounded theory approach. The following
two core categories were identified: awareness of unbalanced
diets and anxiety over diabetic complications. Graphical

presentation of continuous glucose levels led patients to
realize that their diets were unbalanced, which motivated
them to improve their eating habits. As for the second core
category, anxiety over diabetic complications, patients
expressed regret for not knowing more about diabetic compli-
cations. They requested diabetic education that uses plain
language instead of technical terms. CGMS is extremely
effective in treating patients unaware of hypoglycemia and in
controlling daily variations in blood glucose; however, imple-
mentation of continuous monitoring in the standard clinical
nursingcare settinghasnot yet beenestablished. This research
suggests that this new equipment is effective in motivating
patients to becomeawareof anunbalanceddiet and to improve
their eating habits in self-management among adult patients
with type 2 diabetes mellitus.

PG-26
The impacts and care trends of type 1 diabetes during the
transition phase on patients aged between 16 to 25
Yueh-Tao CHIANG1,2, Hsing-Yi YU1,3, Chi-Wen CHANG1,4*.
1School of Nursing, Medicine of College, Chang Gung University,
2Division of Cardiology, Department of Pediatrics, Chang Gung
Memorial Hospital, 3Department of Ophthmology, Chang Gung
Memory Hospital, 4Division of Endocrinology, Department of
Pediatrics, Chang Gung Memorial Hospital, Taiwan

Type 1 diabetes occurs mostly in children and adolescents.
For type 1 diabetes patients in the “transition phase” between
late adolescence and early adulthood, they are exposed to
the four transitional impacts caused by development, changes
in interpersonal roles, illness-health and the organizational
transition from the child-oriented nursing system to the
adult-oriented health care system. Moreover, they witness a
transformation in their disease management and different
disease control results. Literature review suggests that type 1
diabetes at an age between 16 and 25 tends to worsen during
the transition phase, thus making the nursing care of this
disease even more important. This paper summarizes the key
issues concerning type 1 diabetes during the transition phase,
which include the impacts of type 1 diabetes during the
transition phase, detectable changes during the transition
phase and the current situation concerning the care of type 1
diabetes during the transition phase. The findings can
contribute to the improvement of nursing care of type 1
diabetes during the transitionphase and lay the foundation for
future interventions, thus generating better disease control
results and enhancing the quality of patients’ lives.

PG-27
Effects and predictors of the diabetes conversation map
education tools for maintaining glycemic control in patients
with type 2 diabetes
Yi-Yu CHEN1*, Jui-Yu HUNG1, Hsin-Hung CHIANG1,
Malcolm KOO2, Bing-Ru GAU3, Pin-Fan CHEN3. 1Health
Management Center, Dalin Tzu Chi Hospital, Buddhist Tzu Chi
Medical Foundation, 2Department of Medical Research, Dalin Tzu Chi
Hospital, Buddhist Tzu Chi Medical Foundation, 3Division of
Endocrinology andMetabolism, Dalin Tzu Chi Hospital, Buddhist Tzu
Chi Medical Foundation, Taiwan

Purpose: To investigate the effects and predictors of the
Diabetes Conversation Map educational tools on glycemic
control in patients with type 2 diabetes attending a diabetes
self-management education program.
Methods: Outpatients with type 2 diabetes and a glycated
hemoglobin (A1c) level of 7% or above were recruited from the
division of metabolism and endocrinology in a regional
hospital in southern Taiwan to enroll in a diabetes self-
management education program based on the Diabetes
Conversation Map educational tools. Data on A1c and fasting
blood glucose (FBG) were collected at baseline, post-
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intervention, and three months post-intervention. Logistic
regression analyses were used to assess baseline factors
associated with achieving A1c < 7% three months post-
intervention.
Results: A total of 79 patients (54% males) with a mean age
( ± standard deviation) of 63.9 ± 9.8 years completed the
intervention and 72 patients completed the three months
post-intervention follow-up. The mean baseline and post-
interventionA1c levelswere 9.2 ± 2.1 and 7.8 ± 1.3, respectively,
with a significant difference of 1.4 ± 2.0 (p < 0.001). The mean
baseline and post-intervention FBG levels were 187.3 ± 70.6
mg/dL and 157.8 ± 62.6 mg/dL, respectively, with a significant
difference of 29.5 ± 69.7 mg/dL (p < 0.001). The mean differ-
ences between three months and baseline levels of A1c
(1.3 ± 2.4, p < 0.001) and FBG (30.4 ± 84.0 mg/dL, p = 0.003) were
also significant. Results of the logistic regression analyses
showed that exercise regularly (>5 days a week, with >30
minutes each time) at baseline compared with no exercise
were significantly associated with an A1c level of <7% post-
intervention (odds ratio [OR] = 4.43, 95% CI = 1.22–16.17, p =
0.024). Regarding the results three months post-intervention,
patients who had changed from oral antidiabetic therapy to
insulin therapy after the intervention showed a trend of
association with an A1c level of <7% three months post-
intervention (OR = 3.03, 95% CI = 0.87–10.61, p = 0.082), com-
pared with those who had not changed. Conversely, a body
mass index of >27 versus <24 at baseline (OR = 0.29, 95%
CI = 0.08–1.11, p = 0.07) were less likely to be associated with an
A1c level of <7% three months post-intervention.
Conclusions: Completion of an education program based on
the Diabetes Conversation Map educational tools was able
to significantly improve both A1c and FBG levels at least
three months after the intervention. Patients who had a body
mass index >27 at baseline and had not change to insulin
therapy after the intervention were less likely to achieve the
desirable A1c goal of <7 three months post-intervention.
Additional efforts should be focused on these patients in
future interventions.

PG-29
Investigating the results of utilizing diabetes conversation
map for patient blood glucose management
Yu Hsuan HUANG1*. 1Changhua Christian Medical Foundation
Yuanlin Christian Hospital, Taiwan

Purpose: Investigate the effectiveness of utilizing diabetes
conversation map for blood glucose management.
Methods: The study subjects consisted of patients in commu-
nity hospitals in the southern Changhua County in Taiwan,
between March 1st and Oct. 31st, 2015. This study was of a
quasi-experimental design that consisted of pre- and post-
intervention testing of the same group of patients. The
patients were purposely sample, and consisted of 30 type II
diabetes patients who have received basic insulin treatment
(once a day, long or medium-long acting) for at least three
month; with fasting plasma glucose (FPG) of <150 mg/dL and
HbA1Cof >7%. The study tool “what is diabetes” and “living
with insulin” is a diabetes educational conversationmap and a
total of 10 educational seminars were organized. The partici-
pants were also required to participate in all seminars (at least
once) such as “healthy diet and exercise”, “feet nursing care”,
“comorbidity and risk factors”. A total of 18 seminars were
organized, with 6–15 participants per session. The results of
the diabetes educational conversation map intervention was
assessed at 6 month after intervention, with self-established
surveys that included “insulin knowledge and attitudes”, “diet
knowledge and attitudes”, and “simple exercise”.
Results: A total of 30 participants were enrolled in this study
(male N = 16, 53%; female N = 14, 47%). The average age of the
participantswere 64.7 years, and the average education level of
the participants was elementary school or lower (43%). The

participants had an average diabetes diagnosis for 7.00 ± 5.64
years, and their pre-intervention average HbA1C was at
0.4 ± 2.45%.

1. At sixmonths follow-up, the patients’ average HbA1Cwas
significantly reduced from 10.4% to 7.1% (average reduc-
tion of 3.3%; P < 0.05).

2. The fasting and postprandial blood glucose exhibited
reductions of 4.9% (254.5 ± 99.60 mg/dL to 127.7 ± 22.53
mg/dL) and 2.7% (314.4 ± 98.68 mg/dL to 229.4 ± 51.88 mg/
dL) after the educational intervention, respectively.

3. In terms of diet behavior improvements, all scores were
significantly improved post-intervention (P < 0.001); the
scores for glycemic food increased from 2.5 ± 1.39 to
4.4 ± 0.50; the ability to discern food groups increased
from 1.80 ± 1.00 to 4.4 ± 0.50; the understanding of simple
diet replacement increased from 2.16 ± 1.17 to 4.28 ± 0.58;
portion control increased from 1.93 ± 1.01 to 4.47 ± 0.51;
and avoiding sugary drinks increased from 4.47 ± 0.51 to
5 ± 0.

Discussion: The “Diabetes Conversation Map” exercise can be
utilized in small groups for proving a visual learning experi-
ence. The patients will be also motivated in taking responsi-
bility for their conditions in achieving the optimal blood
glucose management goals.

PG-30
Utilizing simplified nutrition screening short form for
investigating the nutrition and blood glucose management of
elder patients
Shin-WenCHANG1*, David C. JUNE2, Judith Han-Hsin CHANG3,
Tai-Sheng LUAN4. 1Deptment of Nutrition of Shun Tian Hospital of
Shun Tian Medical Foundation, 2Deptment of Internal Medicine of
Shun Tian Hospital of Shun Tian Medical Foundation, 3School of
Nutrition Chung Shan Medical University, 4Deptment of Medical
Laboratory of Jen-Teh Junior College of Medicine, Nursing and
Management, Taiwan

Malnutrition is a common problem for the elderly in institu-
tions and communities. Therefore, an efficient and easy to use
nutrition assessment tool is required for the regular nutrition
asse this study, a simplified nutrition assessment short form
and diet log were used for understanding nutrition and blood
glucose management among elderly patients with diabetes.
The study was performed from June to Dec, 2014. The
participants were purposely sampled from elderly outpatients
that have participated in the “Diabetes medical care benefits
improvement program”. A total of 70 patients were enrolled.
The study data include demographic information, physical
measurements, nutritional assessment-short form (MNA-SF),
blood biochemistry, urine test, daily dietary record, and diet
health education. The results from this study indicated the
followings. In terms of nutrition screening, there were 18
patients (25.71%) who had MNA-SF total of ≦11, which could
indicate possible malnutrition. The patient MNA-SF scores
were determined to be significantly related to patient waist
size, calf circumference, hemoglobin, and serum albumin
levels (p < 0.001). In terms of diet, the daily intake of calories
and protein (1,683.4 ± 234.6 kcal/day and 59.9 ± 13.5 g/day)
were higher than those suggested by the nutritionists. The
male patients’ diet exhibited the lack of dairy and vegetable
intake, while having too much protein and fat. The female
patients were determined with insufficient dairy, vegetable,
and fruits,while having toomuch fat intake. In termsof elderly
diabetes management markers, there were 49 patients (70%)
with glycated hemoglobin (HbA1c) of <7.5; 38 patients (54.29%)
were determined with blood pressure (BP) of <140/80 mmHg;
and 31 (44.29) patients were shown with low density lipopro-
tein (LDL) -C of <100 mg/dL. Furthermore, there were 41
(58.57%) patients that were diagnosed with nephropathy
during the renal screening. Due to the regular care and
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nutritional education received from the medical care team,
most of the elderly diabetes patients exhibited good blood
glucose, BP, and blood lipid management. Further improve-
ment in the nutritional intake of dairy, vegetable, and fat still
required for patients with nephropathy. However, there is a
25.71% of patient that were determined by MNA-SF to be
malnutrition. Therefore, itwas demonstrated thatMNA-SF can
be included in the outpatient screening for elderly diabetes
patients to identify malnutrition.

PG-31
Improvement of glycemic control in Taiwanese patients using
modified Diabetes Conversation Map® tools
Ching-Li LIN1, Di-Ya TU1, Shih-Tzer TSAI1*. 1Cheng Hsin General
Hospital Taipei, Taiwan

The landmark studies demonstrated the importance of good
glycemic control in the prevention of diabetes-related compli-
cations while self-management of diabetes is essential for
achieving and consolidating the metabolic goals.
The trick to maintain proper lifestyle and optimal glycemic
control lies in the development of patients’ literacy and the
availability of on-going education and support.
Conventionalmethods for diabetes education include lectures
and one-to-one interaction between the patient and the
diabetes educators.
However, there has been an increase in execution of group
education programs, such as Diabetes Conversation Map®, to
yield the social support and reinforce the peer communica-
tion. Due to the busy life of some patients, it is difficult for
them to participate in the diabetes classes. To overcome these
barriers, IT and e-tools are used to recruit group instead of
individual patient for shared education.
Here in, we reported our experience in the practice of tradi-
tional Chinese character version of Diabetes Conversation
Map® at Cheng Hsin General Hospital. From February to
December 2015, a total of 31 type 2 diabetes patients were
randomized to two groups, i.e. line group diabetes education
(LG) and conventional group education (CG) approaches. The
demographics and the changes in metabolic outcomes over a
mean of tenmonthswere as follows. Patients’mean age in the
LG group and in the CG group was 46.8 ± 7.7, and 67.4 ± 13.4
respectively. The duration of patients with T2DM was 6.8 ± 5.2
years in the LG group, and 7.1 ± 5.1 years in the CG group. 1% of
HbA1C reduction (P < 0.05), 17.3 mg/dL of FPG reduction
(P < 0.01) and 60.2 mg/dL of PPG reduction (P < 0.01) were
found in the LG at ten month, which were respectively 0.89%
(P < 0.05), 25.7 mg/dL (P = 0.09) and 20.2 mg/dL (P < 0.05) in the
CGgroup. Inaddition, the reductionofHbA1CandPPGwerenot
significant difference between the LG group and the CG group
(P > 0.05). Interestingly, thereductionofFPG in theLGgroupwas
better than in the CG group (P < 0.05).
Our findings confined the useful materials of Diabetes
Conversation Map® tools in improving the glycemic control
in Taiwanese patients, and it was similarly affected through
conventional and Line-platform approaches.

PG-32
Nurse-led training and education program on insulin pump
therapy in Japan
Seiko YAMADA1*, Kumiko NAKASHIMA1, Kentaro ABE1,2,
Hiroko MORISAKI1,2, Jun ITO1,2, Naoichi SATO1,3, Makoto IDE1,
Naoki SAKANE4. 1IizukaHospital, 2KyushuUniversity, 3Kitakyushu
Municipal Medical Center, 4National Hospital Organization Kyoto
Medical Center, Japan

Objective: Insulin pump therapy is a diabetes management
tool that can significantly aid children, adolescents and adults
with type 1 diabetes mellitus (T1D) in achieving treatment
goals. These goals include optimal glycemic control, lifestyle

flexibility, quality-of-life improvement, and independent self-
care management.
However, the incidence of T1D is low and the percent of use of
continuous subcutaneous insulin infusion (CSII) is also low.
There are two reasonswhy insulin pumpuser is low is that the
manufacturer is not allowed to send insulin pump trainers to
hospitals. The other is diabetes educators are unfamiliar to
insulin pump therapy because diabetologist mainly initiate
patients to insulin pump therapy. The aim of this study is to
evaluate the effect of nurse-led training and education
program of insulin pump therapy on knowledge, skills, and
confidence of handling insulin pump in diabetes educators.
Method: Fourteen diabetes educators (7 registered nurses, 2
registered dieticians, 2 pharmacists, and 3 medical doctors)
participated in this program. The structured program con-
sisted of 14 sessions (one session is 30–60 min lecture and
handling an insulin pump practically). The program included
“introduction to the insulin pump”, “practical skills in
handling an insulin pump”, “adjusting insulin dosage accord-
ing to blood glucose and estimated carbohydrate intake”, “let’s
use bolus calculator”.
The analysis on outcome of T1D diabetic patients was
performed by evaluating glycemic control (HbA1c) and 6 ques-
tions of the Diabetes Treatment Satisfaction Questionnaire
(DTSQ).
Results: The percentage of attendance on this program was
86.5%. The knowledge, skills, and confidence of insulin pump
in diabetes educators were significantly increased. During 3
years after the end of the program, 15 T1D patients were
initiated of insulin pump therapy using the team approach in
our outpatient clinic. The average number of initial education
sessions on insulin pump for patients was 4–6 times. Diabetes
educators provide pump technical support and keep educating
patients to improve their lifestyle flexibility. The data of HbA1c
levels and DTSQ scores were significantly improved after
intervention. (HbA1c:8.04 ± 1.03 to 7.06 ± 1.21(%) and DTSQ:
16.25 ± 8.66 to 30.5 ± 5.20).
Conclusion: We developed the nurse-led structured training
and education program on insulin pump therapy in diabetes
educators. Further research is required to motivate diabetes
educators and introduce a new system such as sensor-
augmented pump (SAP) therapy.

PG-33
The metabolic effect of diabetic education frequency
Ying-Chuen LAI1,2, Tien-Jyun CHANG3, Yi-Die JIANG3,
Yi-Hsuan CHEN3, Chiou-Siang WANG5, Yi-Jing WANG5,
Siou-Fen HUANG5, Huei-Yu PENG6, Huei-Jyun CHEN6,
Lee-Ming CHUANG2,3,4*. 1Department of Internal Medicine,
National Taiwan University Hospital Yun-Lin Branch, 2Graduate
Institute of Clinical Medicine, National Taiwan University,
3Department of Internal Medicine, National Taiwan University
Hospital, 4Institute of Preventive Medicine, College of Public Health,
National Taiwan University, 5Department of Nursing, 6Department
of Dietetics, Taiwan

Diabetes self-management education (DSME) and diet
education improves glycemic control in adults with diabetes
mellitus. However, the benefit declines over time. The purpose
of this population-based propensity score-matched longitu-
dinal follow-up study was to evaluate the metabolic effect of
diabetic education frequency.
This is a 3-year follow-up study of 413 patients with type 1 and
type 2 diabetes, who had received intensified education more
than 2 years. A total of 91 diabetic patients was enrolled in the
group of non-intensified education, in which the education
frequency decreased from 4 times per year to once per year.
We used a logistic regression model that includes A1c, and
years of DSME and diet education as covariates to compute the
propensity score. The group of intensified education consisted
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of 322, propensity score-matched subjects. Patients were
evaluated at baseline, one-year, 2-year and 3-year follow-up.
At follow-up, A1c significantly increased in both groups. Mean
A1c was 6.7 ± 0.6% at baseline. Mean A1c was 6.9 ± 0.8% at 3-
year follow-up. A1c was higher in the group of intensified
education than non-intensified education at the 1-year and 2-
year follow-up. However, the effect of education frequency on
A1c was insignificant over 3 years. Total cholesterol decreased
in both groups. In the group of non-intensified education, HDL
improved at 3-years follow-up.
Decrease of diabetic education frequency did not showed
impact on A1c and total cholesterol in patients who had
trained for coping with diabetes for more than two years.
Although A1c deteriorated, lipid profile improved over time in
those patients.

PG-34
Report of Conversation Map sessions held by a nephrologist
Tung-Huei CHANG1*, Akiko SUGAYA1,
Toshikazu YAMAMOTO2, Hiroyuki YOGI3, Moritake HIGA4.
1Heart Life Hospital, 2Heart Life Clinic, 3Nanbu Hospital, 4Tomishiro
Central Hospital, Japan

Background: Diabetic patients need to learn methods of
controlling themselves. Controlling themselves needs power
for collecting their relevant information of improving their
health. Diabetic education would be more fruitful when they
are empowered with psychological approach. Conversation
Map is a one of decisive education tools and the number of
facilitators is increasing in Japan.
In the other hand, the number of diabetic nephropathy
patients also increasing and nephrologists confront same
healthcare problem. Psychological approach can be used with
the help of psychologists But not so many nephrologists are
interested in Conversation Map Now, we report the cases and
experience of a nephrologist facilitator.
Method: After a training of Japan Association of Diabetes
Education and Care, the author got licensed for Conversation
Map and conducted participant sessions. Sessions were held
for admitted patients and their family, participants of
educative events for outpatients and lectures open to the
public. Patients who were CKD 4 or CKD 5 were excluded
because contents of Conversation Map are not partially fit for
CKD patients.
Result: For 2 years, 30 sessions were held and approx. 50
persons have participated. At each ice breaking, they complain
about negative feelings for their own diabetes. After sessions
they asked questions like: “What shall I do to improve my
diabetic control?” “Is there any room for changing my daily
diet?” They tried to figure out their own relevant problems and
find its solutions.
And furthermore, they talked their bad health habit on the
condition that we keep it secret from the physician in charge.
And the facilitator himself was taught needs of patients who
can be candidates of department of nephrology.
Conclusion: Conversation Map is amazing tool for educating
diabetic patients and can be used even by a nephrologist. It
also might be a good tool for educating healthcare providers
like a nephrologist.

PG-35
Effects and predictors of a STENO intensive multifactorial
intervention for HbA1c target achievement in Taiwanese
patients with type 2 diabetes
Jui-Yu HUNG1*, Yi-Yu CHEN1, Malcolm KOO2,
Hsin-Hung CHIANG1, Pin-Fan CHEN3. 1Health Management
Center, Dalin Tzu Chi Hospital, Buddhist Tzu Chi Medical
Foundation, 2Department of Medical Research, Dalin Tzu Chi
Hospital, Buddhist Tzu Chi Medical Foundation, 3Division of
Endocrinology andMetabolism, Dalin Tzu Chi Hospital, Buddhist Tzu
Chi Medical Foundation, Taiwan

Purpose: To investigate the effects and predictors of a STENO
Intensive Multifactorial Intervention on glycemic control in
Taiwanese patients with type 2 diabetes.
Methods: Outpatients with type 2 diabetes and a glycated
hemoglobin (A1c) level of 7% or above were recruited from the
division of metabolism and endocrinology in a regional
hospital in southern Taiwan. These patients were invited to
enroll in a STENO Intensive Multifactorial Intervention, which
consisted of three in-person sessions over a period of 6 to 12
weeks. Data on A1c and fasting blood glucose (FBG) were
collected at baseline and post-intervention. Paired t-tests were
used to compare the changes in A1c and FBG levels between
baseline and post-intervention. Logistic regression analyses
were used to assess baseline factors associated with achieving
A1c < 7% post-intervention.
Results:A total of 112 patients (52%males) with amean age ( ±
standard deviation) of 57.9 ± 12.5 years completed the inter-
vention. The mean baseline and post-intervention A1c levels
were 8.6 ± 1.3 and 7.9 ± 1.2, respectively, with a significant
difference of 0.7 ± 1.0 (p < 0.001). The mean baseline and post-
intervention FBG levels were 169.1 ± 53.8 mg/dL and 149.3 ±
44.1 mg/dL, respectively, with a significant difference of 19.8
± 48.3 mg/dL (p < 0.001). At the end of the intervention, 25
patients (22.3%) achieved the desirable A1c goal of less than
7%. Results of the logistic regression analyses indicated that
patients who were under the age of 65 years at baseline were
less likely to achieve an A1c level of <7% post-intervention
(odds ratio = 0.37, 95% confidence interval = 0.15–0.92, p =
0.033). Sex, duration of diabetes diagnosis, educational levels,
and treatment type (oral antidiabetic therapy versus insulin
therapy) were not significantly associated with an A1c level of
<7% post-intervention.
Conclusions: Completion of a STENO Intensive Multifactorial
Interventionwas able to significantly improve themean levels
of both A1c and FBG in Taiwanese patients with a baseline A1c
level of 7% or above. Nevertheless, less than a quarter of the
patients were able to achieve a desirable A1c level below 7% at
the end of the intervention. Further studies are needed to
identify predictors, in addition to age <65 years, for the
inability to achieve the desirable A1c goal.

PG-36
Improvements in the views of insulin therapy among
Taiwanese patients with type 2 diabetes participating in a
STENO multifactorial intervention
Jui-Yu HUNG1*, Yi-Yu CHEN1, Malcolm KOO2, Pin-Fan CHEN3.
1Health Management Center, Dalin Tzu Chi Hospital, Buddhist Tzu
Chi Medical Foundation, 2Department of Medical Research, Dalin Tzu
Chi Hospital, Buddhist Tzu Chi Medical Foundation, 3Division of
Endocrinology andMetabolism, Dalin Tzu Chi Hospital, Buddhist Tzu
Chi Medical Foundation, Taiwan

Purpose: To investigate the effects a STENO Intensive
Multifactorial Intervention on the views and perceptions of
insulin therapy, based on the Diabetes Attitudes, Wishes and
Needs (DAWN) instrument, in Taiwanese patients with type 2
diabetes.
Methods: Outpatients with type 2 diabetes and a glycated
hemoglobin (A1c) level of 7% or above were recruited from
the division of metabolism and endocrinology in a regional
hospital in southern Taiwan to enroll in a 3-session STENO
Intensive Multifactorial Intervention. The views and percep-
tions of insulin therapyof the patientswere assessedusing the
22-item DAWN instrument at baseline and post-intervention.
Six subscales of theDAWNwere (A) benefits of insulin therapy,
(B) frustration and concerns about insulin therapy, (C)
inconvenience of insulin therapy, (D) impaired social relation-
ship, (E) discomfort of insulin therapy, and (F) side effects. A
lower score means a more positive view towards insulin
therapy. Non-parametric Wilcoxon signed-ranked tests were
used to compare the changes in the DAWN scores. Logistic
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regression analyses were used to assess baseline factors
associated with a decrease (improvement) in DAWN with the
intervention.
Results: A total of 112 patients (52%males) with a mean age (±
standard deviation) of 57.9 ± 12.5 years completed the inter-
vention. At the baseline, 37 patients (33%) were on oral
antidiabetic therapy and 75 patients (67%) were on insulin
therapy. After the intervention, 19 patients had changed from
oral antidiabetic therapy to insulin therapy and 10 patients
had increased their frequency of insulin injections. The overall
DAWN score and the scores of all 6 subscales except subscale F
were significantly decreased with the intervention, indicating
that the patients had a more positive view towards insulin
therapy with the intervention. Seventy-nine patients (71%)
had a more positive view towards insulin therapy with the
intervention. Results of the logistic regression analyses of the
subscales indicated that patientswhowere 65 years or above at
baseline were significantly more likely to show improvement
in subscale A of DAWN post-intervention (odds ratio = 3.03,
p = 0.009). Moreover, patients who were on oral antidiabetic
therapy at baseline were more likely to show improvement in
subscale E of DAWN post-intervention (odds ratio = 2.08,
p = 0.073).
Conclusions: Completion of a STENO Intensive Multifactorial
Intervention was able to significantly improve the views and
perceptions of insulin therapy in Taiwanese patientswith type
2 diabetes. Further studies are needed to identify the reasons
for patients who did not show improvements.

PG-37
Impact of drama-based educational program, diabetes theater,
on healthcare professionals’ attitudes toward diabetes care: a
mixed method evaluation
Kentaro OKAZAKI1*, Hiroshi OKADA2, Ken OHASHI3,
Toshikazu YAMAMOTO4, Takayuki ASAHINA5. 1Nagoya
University Graduate School of Medicine, 2Kyoto Medical Center,
3National Cancer Center Hospital, 4Heartlife Clinic, 5Asahina Clinic,
Japan

Background: Patient empowerment is considered to be crucial
for healthcare professionals (HCPs) in diabetes. However, how
to learn this concept is yet unclear. Thus we developed a
drama-based educational workshop, Diabetes Theater (DT),
to teach HCPs the philosophy of patient empowerment.
Participants reflect on their own practice by watching a play
based on common misunderstandings between patients and
HCPs in a clinical practice, and then discussing by focusing on
the good points and areas for practice improvement in the
drama.
Aims: The aim of our study was to investigate the effect of DT
on participants’ attitudes toward diabetes care using a mixed
method.
Method: The study design utilized both quantitative and
qualitative methods (mixed-method). Participants in DT held
at the 57th annual scientific meeting of the Japanese Diabetes
Society in 2014 were requested to answer a questionnaire
before and after the program. To compare the scores before
and after, a paired t-test was performed with a significance
level of alpha = 0.05. Attitudes were measured by four items
from the Diabetes Attitude Scale, using an eleven-point Likert
scale ranging from 10 = strongly agree to 0 = strongly disagree.
Free descriptions for the open-ended questions were analyzed
qualitatively.
Results: We analyzed data from 131 respondents (male 15,
female 116); nurses 54%; dietitians 16%; doctors 11%; pharma-
cists 11%; and others 8%. HCPs’ attitude scores increased
significantly in each item. In detail, “HCPs should be trained
how to communicate with their patients” (from 8.1 ± 2.0 to
9.1 ± 1.5); “HCPs should learn counseling skills” (from 8.0 ± 1.9
to 9.2 ± 1.4); “HCPs should learn how to set goals with patients”
(from 8.5 ± 1.6 to 9.4 ± 1.3); “peoplewith diabetes have the right

not to take good care of their diabetes” (from 6.2 ± 2.5 to
7.4 ± 2.5) (from before to after, mean ± SD, all p < 0.05). What
participants learned from the program were summarized: (1)
HCPs should wait till the time is ripe; (2) Two-way communi-
cation between patients and HCPs is important.
Discussion: In conclusion, HCPs who participated in DT
changed their attitudes toward diabetes care positively. They
put more focus on the importance of special training in key
elements of patient empowerment, such as communication,
counseling, and collaboration with patients. These results
suggest that DT could be useful to improve the attitudes of
HCPs in diabetes care in terms of patient empowerment.

PG-38
A 6-month nutritional education program for patients with
diabetes mellitus is effective to improve HbA1C
Masayo KOMEDA1*, Masashi ADACHI2, Takao SHIMIZU2,
Mami UTSUNOMIYA3, Shin HASEGAWA4, Ayumi NAKAI4,
SusumuNISHIKUBO5, YoshieAKISUE5. 1Department of Nutrition,
Maki Hospital, 2Department of Medicine, Maki Hospital,
3Department of Nursing, Maki Hospital, 4Department of Pharmacy,
Maki Hospital, 5Department of Clinical Laboratory, Maki Hospital,
Japan

Background: It is important to prevent and treat diabetes
mellitus with lifestyle as an important component. However,
the best form of education program to control and correct
lifestyle measures of people with diabetes is not always
performed. Continuous nutrition education was performed
individually to support patients with diabetes and the
effectiveness of this education was assessed.
Subjects and methods: Thirty four patients took part in the
education program for six months from May 2013 to October
2014. The program was performed at four discrete timepoints:
baseline, one month, three months, and six months. Also the
program was provided four to six times. It was individually
targeted based on HbA1c level and duration of treatment. In
patients with dementia, the education program was provided
mostly to the patient’s family. At baseline the personal
information of patients was collected and education was
provided about diabetes mellitus. At the second timepoint,
education was provided about a well-balanced diet. The third
timepoint involved education regarding appropriate snacks
and drinking alcohol, and at the final 6-month timepoint, a
review of all the education components was provided together
with education on achieving the target goals for diabetes
mellitus. HbA1C, body weight, abdominal circumference, diet,
medication and activity level were compared and investigated
before and after the nutritional education program.
Results:HbA1C decreased by 0.8%, from 8.1 ± 1.8% to 7.3 ± 1.2%
(p < 0.01). In patients with HbA1C > 8.0% (n = 13), the value
decreased by 1.7% from 10.0 ± 1.4% to 8.3 ± 1.4% (p < 0.01). On
the other hand, in patients with HbA1C < 7.9% (n = 21), it
dropped by 0.1%, from 6.9 ± 0.5% to 6.8 ± 0.6%. Body weight
decreased by 0.8 kg, and abdominal circumference decreased
by 1.2 cm (not statistically significant). There were thirteen
patients whose medication was changed during the six
months period. Analysis of activity found that, the step
counts changed from 4,249 to 3,891 steps, and activity levels
changed from 2.1METs to 2.3METs. These changes are not
statistically significant.
Conclusion: The use of a 6-month education program for
diabetes was able to significantly reduce HbA1C by 0.8
percentage points. A greater benefit was seen in patients
with a higher baseline of HbA1C > 8.0%. However, our educa-
tion program performed only by dietitians could not improve
physical activity levels. A potential team consisting of
dietitians, pharmacists, rehabilitation therapists, nurses and
doctors should continue to support these patients with
diabetes to improve their lifestyles.
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PG-39
Performance comparison of average daily risk range obtained
by continuous glucose monitoring and self-monitoring of
blood glucose in diabetic outpatients
Miru KOMIYAMA1, Yoshiro KATO2*, Nobuhiro HIRAI2,
Mako TAKAGI1, Kyoko YAMAGUCHI1, Shin TSUNEKAWA2,
Masaki KONDO2, Tatsuhito HIMENO2, Hideki KAMIYA2,
Jiro NAKAMURA2. 1Central Clinical Laboratory, Aichi Medical
University Hospital, 2Division of Diabetes, Department of Internal
Medicine, Aichi Medical University School of Medicine, Japan

Background: Recently it has been known that postprandial
hyperglycemia and severe hypoglycemia may cause various
cardiovascular events and enhance risks for death, and
therefore monitoring of blood glucose variability is important.
As the indices for evaluating blood glucose variability, the
standard deviation of daily blood glucose levels (SD) and the
mean amplitude of glucose excursion (MAGE) have so far been
widely used, whereas there has been a problem that both of
them depend on hyperglycemic ranges but reacts insuffi-
ciently to hypoglycemic ranges. In 2006, Kovachev et al.
proposed the concept of average daily risk range (ADRR) as
the index for evaluating blood glucose variability which
sufficiently reacts to both hyper- and hypoglycemic ranges.
ADRR is converted to risk values that will be expected as the
index for prediction of risks for severe hyper- and hypogly-
cemia. Continuous glucose monitoring (CGM) is useful in
evaluating blood glucose variability. However, CGM can be
performed only in facilities which suffice the facility stan-
dards, and has problems in the possible period of glucose
sensor (the Enlite® sensor) only for 6-day use.
Purpose: Performance comparison was conducted between
ADRR obtained by CGM (ADRRc) and ADRR obtained by SMBG
(ADRRs) using 7 points. And also, performance comparison
was conducted between ADRRc and ADRRs calculated using
only 3 points of SMBG beforemeal or ADRRs calculated using 3
points of SMBG before meal with 1 point of SMBG after meal.
Patients: 13 outpatients with diabetes mellitus (type1/type2:
4/9) (mean age: 59.5 years, mean HbA1c: 7.1%) were enrolled.
Methods: The study patients underwent CGM (iPro2) for 6 days
and SMBG was daily recorded 7 times (3 times before meal, 3
times 90 min after meal, and 1 time before going to sleep). In
SMBG, One Touch Ultra Vuewas used. ADRRc and ADRRswere
calculated using CGM and SMBG data obtained for 6 days,
respectively.
Results: There is a strong correlation between ADRRc and
ADRRs. ADRRs calculated using only 3 points of SMBG before
meal were low comparedwith that calculated using 3 points of
SMBG before meal with 1 point of SMBG after meal, and the
latter approximated to ADRRc.
Conclusion: ADRRs calculated using 3 points of SMBG before
meal with 1 point of SMBG after meal correlated well with
ADRRc. Results demonstrated that ADRRs calculated using 3
points of SMBG before meal with 1 point of SMBG after meal
was the good index capable of expressing the blood glucose
variability.

PG-40
The experience of using “Steno Diabetes Dialogue Card” for
small group patient education and its effect on glycemic
control
Meng-Chun HU1*, Szu-Tah CHEN1, Sheve-Hwa CHIOU1,
Chiu-Yueh SUN1, Hsiao-Chuan YI1, Meng-Han SHIH1. 1Chung-
Gung Memorial Hospital, Linkou, Taiwan

Aims: To improve the glycemic control of adult diabetic
patients, the feasibility of a self- motivated and –oriented
glycemic control program assisted by an education tool was
assessed.
Patients and methods: From 2015/06 to 2016/02, a total of 35
poorly controlled (mean diabetic duration 9.8 ± 5.61 years and
meanHbA1c 8.68 ± 1.79%) adult type 2 diabetic (T2DM) patients

(15male and 20 female, aged 62.06 ± 10.06, ranged fromaa to bb
y/o) were enrolled. After randomly subgrouped, a patient
based, problem-oriented and self-motivated interview model
was conducted by using the “Diabetes Dialogue Card corrected
from the Steno Tool” under the guidance of an expert diabetic
educator.
Results: After a 9 months “intervention, most of the patients
obtained better knowledge of diabetic complication and
pitfalls of diabetic control. Glycemic control was statistically
improved when the following parameters (before and after, p
value) were assessed, which include HbA1c (8.68 ± 1.79% to
7.83 ± 1.00%, p < 0. 003), body weight (64.64 ± 1.8 to 63.96 ± 10.6
kg, p < 0.025), drug compliance (4.77 ± 1.59 to 5.74 ± 0.71 days/
week, p < 0.001), frequency of exercise (2.54 ± 0.45 to 3.89 ± 1.74
days/week, p < 0.001) and frequency of self-monitoring of
blood glucose (1.66 ± 0.35 to 2.17 ± 2.06 days/week, p < 0.001).
Conclusions: Through enhancing the acknowledgement of
self-deficit in diabetic control, Diabetes Dialogue Card effect-
ively improved glycemic control of T2DM patients through a
problem-oriented, self-motivated group interview under the
guidance of expert diabetic educators.

PG-41
Scenario-based training to improve nursing staff knowledge
and competence in diabetes care
Jo Jo KWAN1*, Sau Ping Grace YEUNG1, Wai Ching LI1,
Tok Fai Vincent YEUNG1. 1Our Lady of Maryknoll Hospital,
Hongkong

Background: Currently patient with diabetes comprise up to
30% of the census of adult medical admissions in our hospital.
As there is a turnover of ward nurses each year, a structured
and tailor-made training program is essential to ensure a good
level of knowledge and competence in diabetes care so that
patient safety and quality care could be enhanced.
Method: The training module consisted of two parts,
namely scenario-based case conference and post conference
newsletter sharing. At the case conference, ward nurse would
take turn to present a case of diabetes and raise questions
regarding the management. A pre-conference quiz related to
the scenario was also given to all participants for knowledge
assessment. Interactive case discussion was guided by a
Diabetes Nurse Consultant. After the conference, all valid
learning and discussion points would be summarized in a
newsletter and posted to all related units.
Results: Three interactive case conferences were organized
and attended by a total of 49 nurses in 2015. The case-mix
selected for presentation was comprehensive, including
insulin treated diabetes with advance complications, uncon-
trolled diabetes, gestational diabetes complicated with bipolar
affective disorder, etc. Regarding the knowledge assessment,
more than 90% of the participants could recognize the actions
and side effects of traditional anti-diabetic drugs, whereas less
than 50% of them seemednot familiarwith the nature of those
novel medications. All the frontline nursing colleagues could
point out the proper management for patient develop hypo-
glycemia but only a few were competent to address the
highlights when caring for gestational diabetes. Through the
interactive discussion, ward nurses could learn from real cases
that they came across and found interesting. All participants
welcomed the initiation of this program.
Conclusion: The Scenario-based training is a tailored-made
program for the ward nurses to enhance their knowledge and
competence in caring in-hospitalized patients with diabetes.
From the learning experience gained in this program, the
nurses could address patients’ need timely and grasp the
valuable teaching opportunity during their hospitalization,
thus facilitating early discharge and shorten their length of
stay. Continuous enhancement of the program would help to
fine-tune and optimize the training contents and learning
activities in future.
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PG-42
Fostering regular exercise behavior to improve metabolic
control in patients with diabetes
TokFaiVincentYEUNG1*, Jo JoKWAN1, SauPingGraceYEUNG1.
1Our Lady of Maryknoll Hospital, Hongkong

Background: Research evidence consistently supports the
benefits of exercise on people living with diabetes. In addition,
regular exercise is crucial for the prevention of diabetes and
other related metabolic disorders. In order to understand the
exercise pattern among patients with diabetes, a survey was
conducted and a set of exercise in the form of a dance going
with a song, was promulgated in our Hospital to facilitate
patients to perform safe and appropriate exercise.
Method: The program was conducted in two phases. Phase 1
was a cross-sectional survey to understand exercise behavior
andmetabolic control in patients with type 2 diabetes. Phase 2
was a feasibility study to test the effectiveness of a Diabetes
Dance training program. The Diabetes Dance as a safe and
appropriate exercise for people with diabetes had been
endorsed by a panel of experts, including physiotherapists
and diabetes educators. The diabetes nurses who conduct the
exercise programhad received specific professional training to
do the coaching. In addition, the precautions about performing
exercise (e.g., hypoglycaemia, heart conditions) were well
explained for alertness at the beginning of the exercise
program. A DVD containing the exercise movement and
important messages on self-management through the mean-
ingful lyrics and delightful melody was given to patients for
take-home practice.
Results: A total of 328 subjects were recruited in the exercise
behavioral survey withmean age 64% and 45%weremale. The
mean hemoglobin A1c level was 7.6% and mean body mass
index (BMI) 27. 113 subjects (36%) reported they had less than
150 minutes exercise per week and other 35% even did not
have any exercise at all. For Phase 2 study, eighteen patients
were recruited (female = 17) with mean age 54 and mean BMI
31.9. Blood glucose level was significantly lower after the 30-
min dance (P < 0.01). Improvement of exercise knowledge was
also noted after the training.
Conclusion: Although the beneficial effect of regular exercise
on metabolic control is highly acknowledged, there are still
many barriers, such as lack of time and low motivation, for
people to initiate exercise habit. The exercise program of this
study was established based on the use of dance andmusic in
order to facilitate the enjoyment of exercise and improve
exercise habit adherence. It is suggested to develop large-scale
and structured study in future to evaluate the effectiveness of
exercise activity on long term glycemic and metabolic
outcomes.

PG-43
Factors associatedwith self-care behavior among community-
dwelling elderly Taiwanese with diabetes mellitus: findings
from the 2009 national health interview survey
Shih-Chun LIN1*, Kun-Wei TSAI1, Malcolm KOO2. 1Division of
Geriatrics, Dalin Tzu Chi Hospital, Buddhist Tzu Chi Medical
Foundation, 2Department of Medical Research, Dalin Tzu Chi
Hospital, Buddhist Tzu Chi Medical Foundation, Taiwan

Purpose: To investigate the factors associated with self-care
behavior, including both adherence behavior and self-man-
agement behavior, among community-dwelling elderly
Taiwanese with diabetes mellitus, using data from a nation-
wide, population-based health survey.
Methods: Individuals aged 65 years and older were identified
from the dataset of the 2009 National Health Interview Survey.
Seven adherence behavior indicators and seven self-manage-
ment behavior indicators were evaluated. Three composite
scores were calculated to represent better adherence behavior,
self-management behavior, and self-care behavior. Separate
logistic regression analyses were conducted to investigate

independent factors associated with adherence behavior
scores, self-management behavior scores, and self-care
behavior scores, dichotomized with their respective medians
as the cut-off values.
Results: Of the 2,399 respondents (sampling weight-adjusted)
aged 65 years and older, 434 (18%) had diabetes. Themean age
of these patients was 74.1 years (range 65.0–93.2 years). Of
them, 46.2% were males. Multivariate logistic regression
analysis revealed that an educational level of senior high
school or above (adjusted odds ratio [aOR] = 3.04, p = 0.001) and
having difficulty with mobility or immobile (aOR = 2.36, p =
0.005) were significantly associated with better adherence
behavior. Moreover, older age (aOR = 1.54, p = 0.043), being
married or having a partner (aOR = 2.17, p = 0.001), and residing
in urban areas (aOR = 2.30, p < 0.001) were significantly asso-
ciated with better self-management behavior. Finally, for the
overall self-care behavior, older age (aOR = 1.54, p = 0.039),
living with someone (aOR = 2.23, p = 0.029), and residing in
urban areas (aOR = 2.05, p = 0.001) were its three significant
independent associated factors.
Conclusions: Findings from this secondary data analysis of a
population-based heath survey revealed that older age, living
with someone, and residing in urban areas were significant
factors associated with better self-care behavior in commu-
nity-dwelling elderly Taiwanese with diabetes.

PG-44
The effect of dietary intervention in T2DM patients who could
not succeed in losing body weight after taking Dapagliflozin
Jeong Min PARK1, Kyung Wan MIN2, Kyung Ah HAN2*. 1Eulji
Hospital, 2Eulji University College of Medicine, Korea

New oral hypoglycemic agents, Dapagliflozin, highly selective
inhibitor of sodium-glucose co-transporter 2 (SGLT2), has been
reported to reduce body weight, which appears to be attribut-
able to the loss of glucose energy with no effects on appetite.
By theway, bodyweight is also related to dietary intake, which
motivated us to observe add-on effects of diet therapy for
persons with T2DM whose body weights were not reduced
despite taking dapagliflozin.
We enrolled 31 T2DM patients who failed to lose their
weights on dapagliflozin for 2 months. A trained clinical
dietitian offered individually-tailored dietary advice based on
their eating habits and recommended calories, and assessed
dietary intake by 24-hr recall. We investigated the changes in
weight, BMI, WHR, and FBS before and after dietary
intervention. The subjects’ undesirable eating habits were
categorized into 4 main findings; having large meal, frequent
snacking, eating too much fruits, and frequent drinking
alcohol.
The mean age and duration of diabetes were 62.3 ± 1.6 years
and 13.3 ± 1.5 years. From the first day of taking dapagliflozin
to the intervention day, the mean weight and BMI change
were 0.30 ± 0.19 kg and 0.12 ± 0.08 kg/m2. According to the
dietary assessment, the subjects had 127.9 ± 7.4% more
excessive calories when compared with the individually
recommended level. At the follow-up day, 61.3% of subjects
(n = 19) were succeeded in losing weight, and the mean
weight and BMI change during 2 months after diet therapy
were −1.19 ± 0.38 kg and −0.44 ± 0.13 kg/m2, which were
significantly lower than those before the intervention
(P < 0.01, respectively). There were no differences in dosing
period, FBS and WHR change, and other antidiabetic treat-
ment before and after the intervention. According to gender,
men (n = 13) showed significant weight and BMI change
(−2.12 ± 0.72 kg and −0.75 ± 0.25 kg/m2, P = 0.03), but women
didn’t. When compared with the individually recommended
level, men had higher (P < 0.01) percentage of calorie intake
(152.4 ± 10.1% in men vs. 115.8 ± 5.3% in women). Having large
meal and frequent drinking alcohol were more common in
men than in women (P = 0.04, and P = 0.01, respectively).
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In conclusion, dietary intervention was effective in T2DM
patients who could not succeeded in losing weight with
dapagliflozin. Having large meal and frequent drinking
alcohol were undesirable eating habits which could affect
higher intake of calories especially in men, but these might
have been corrected after dietary intervention and led to
losing weight. Dietary intervention and individually-tailored
advice could lead an additive effect on body weight loss of
dapagliflozin.

PG-45
The effect of “Diabetic dialogue cards” accompanying peer
support for diabetic control
I-Ching WANG1*, Chiou-Shiang WANG1, Hsiu Fen HUANG1,
Hui-Yu PENG2, Hui-Chuen CHEN2, Lee-Ming CHUANG3.
1Department of Nursing, National Taiwan University Hospital,
2Department of Dietetics, National Taiwan University Hospital,
3Department of Internal Medicine, National Taiwan University
Hospital, Taipei, Taiwan

Purpose: To evaluate the effect of interactive group education
of “Diabetic dialogue cards” accompanying peer support on
diabetic control and adaptation.
Method: We trained nine patient experts first. The health
education activities of “Diabetic dialogue cards” were held
twice in a month. Each time we invited about seven diabetic
patients who had an HbA1c level higher than 7.5% to
participate. All patient experts have to participate these
activities for two times to serve as volunteers and telephone
interviewers afterwards.
Results: We held group education of “Diabetic dialogue cards”
for 18 times during June 2015 to March 2016. Out of 135
registered patients, 97 (72%) patients have participated in our
activities. There were 23 patients completing three courses on
diet, exercise and medication, respectively. The question-
naires before and after the courses were collected for the 23
patients. The main results are showing as follows:
a. Self-monitoring of blood glucose (SMBG) and exercise
behavior: the rate of SMBG, at least 1–2 times per week,
increased from 65% to 69%n; the rate of exercise, more than 3
times per week, increased from 70% to 70%. The differences
were not statistically significant.
b. Life experience and daily living state: there was improve-
ment in aspects of “subjective health condition comparing
present state to half a year ago”, “subjective health condition
comparing with persons of the same age” and “global living
satisfaction as compare to half a year ago”. There were also
decreased rates of “trouble with taking medication”, “trouble
with diet control”, “nervous and anxious”, “tearing for feeling
sad”, “feeling sad and depressed”, “feeling angry”, and “feeling
worry and fear”.
c. Improvement in A1C and fasting plasma glucose (FPG):
there were significant improvement in A1C (from 9.7 ± 1.9% to
8.2 ± 1.4% in 3 months, P < 0.001) and FPG (from 201 ± 60 mg/dL
to 140 ± 42 mg/dL, P < 0.001).

Conclusion: The group education program of “Diabetic dia-
logue cards” accompanying peer support is effective for
diabetic control and psychological and social adaptation.

PG-46
Effects of diabetic education onmetabolic parameters in type 2
diabetic patients using insulin
Ahmet KAYA1*, Mustafa KULAKSIZOGLU1, Fatma OZDAMAR2,
Melek CAGLAYAN3. 1Endocrinology and Metabolism Division,
Meram Medical Faculty, Necmettin Erbakan University,
2Endocrinology and Metabolism Division Diabetes Nurse, Meram
Medical Faculty, Necmettin Erbakan University, 3Department of
Internal Medicine, Meram Medical Faculty, Necmettin Erbakan
University, Turkey

Patients using insulin treatment were hospitalised due to poor
glycemic control. Patients were selected from last 6 months in
2015 from Endocrinology inpatient clinic. 46 males (46.6%) 57
females (55.33%) totally 103 patients were recruited in the
study. Mean ages were 57.9 ± 12.2 (27–76). All patients were
Type 2 diabetic patients and using insulin treatment. Initial
mean fasting plasma glucose levels were 248 ± 95.28 mg/dL
(82–568). Mean HbA1c percentage was 9.44 ± 2.22 (5.9–14.5).
Total cholesterol was 198.06 ± 43.11 mg/dL, LDL cholesterol
was 120.65 ± 41.94 mg/dL, triglycerides 181.06 ± 132.77 mg/dL.
After hospitalisation no change in insulin medication was
done, instead changing daily activities, increasing physical
activity, improving dietary adharence and educationwas done
for 5 consecutive days. After 6 months of discharge mean
fasting plasma glucose was 168.15 ± 69.53 mg/dL (80–411) p <
0.001, HbA1c 7.8 ± 1.74 (4.9–10.9) p < 0.001, total cholesterol
193.09 ± 53.92 mg/dL (96–366) p < 0.05, LDL cholesterol
111.30 ± 41.82 p < 0.05, TG 155.06 ± 53.92.
As a result, in chronic diseases like diabetes ellitus, lifestyle
interventions such as increasing physical activity, improving
dietary adharence can result in good control on various
metabolic parameters so education shuold be repeated and
lifelong.

PG-47
Who should give insulin education?
Ahmet KAYA1*, Mustafa KULAKSIZOGLU1, Fatma OZDAMAR2.
1Division of Endocrinology and Metabolism, Meram Medical Faculty,
Necmettin Erbakan University, 2Endocrinology and Metabolism
Division Diabetes Nurse,MeramMedical Faculty, Necmettin Erbakan
University, Turkey

In patients with Type 2 Diabetes Mellitus using insulin;
injection techniques such as rotation, needle insertion angle,
using skinfold, waiting for 10 seconds inside the skin
are important determinants of glycemic regulation. In the
inpatient clinic of Endocrinology and Metabolism of
Necmettin Erbakan University, Meram Medical Faculty,
patients who took insulin education between August 2015–
February 2016 were recruited into the study. Totally 278
patients were educated between these dates. 169 (60.70%)
patients were educated by diabetes nursewhere as 109 (39.2%)
were educated by someone else (doctor, pen educator,
pharmacist). Effect of diabetes nurse education was studied
retrospectively. Among patients educated by diabetes nurse,
70 (41.4%) patients reported that they use rotation method, 99
(58.6%) patients reported that they did not rotate insulin
injection sites. 155 (91.7%) patients reported that they waited
for at least 10 seconds after insertion of the needlewhere as 14
(8.3%) were not aware of it. 27 patients (15.97%) were using 4 or
5 mmneedle length, 25 (14.79%)were using 6 mm, 117 (69.23%)
were using using 8 mm needle length. Among 27 patients
using 4 mm, 20 (74.07%) reported that they insert needle at a
90° angle where as 7 (29.92%) patients were using skinfold
tecnique. Among 6 mm users 14 (56%) were using 90° angle
method, 11 (44%) were using skinfold technique. Among 8 mm
users, 74 (63.24%) were using skinfoldwhere as rest 43 (36.75%)
patients were using 90° angle. 109 patients whowere educated
by someone else other than diabetes nurse, 91 (83.48%) were
not rotating injection areas, 18 (16.51%) were rotating. 63
(57.79%) patients werewaiting for 10 seconds, 46 (54.54%) were
not waiting. Among 11 patients using 4–5 mm needle users, 6
(54.54%) were using 90°angle method, 5 (45.45%) were using
skinfold tecnique. Among 24 patients using 6 mm needle
length, 13 (54.16%) were using 90° angle method, 11 (48.83%)
were using skinfold. Among 74 patients using 8 mm length, 35
(47.29%) were using 90° angle method, 39 (52.70%) were using
skinfold tecnique.
According to the data that we presented, one of the reason of
poor glycemic control is injection techniques. Patients who
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were not educated by diabetes nurse, used wrong techniques
that may lead to ineffective insulin absorbtion. Not only
education of patients but also education of educators must be
repeated regularly.

PG-48
Effectiveness of the Diabetes Conversation Map education
tools on diabetes-related parameters of outpatients with
diabetes
Hsiao-Chun LIN1*, Chung-Mei OUYANG1, Yuh-Lin LIU2,
Ching LU3. 1Dept. of Dietetics, National Taiwan University Hospital
Hsin-Chu Branch, 2Dept. of Nursing, National Taiwan University
Hospital Hsin-Chu Branch, 3Dept. of Internal Medicine, National
Taiwan University Hospital Hsin-Chu Branch, Taiwan

Objective: Diabetes Conversation MapTM Tools are interactive
instruments for health education invented by International
Diabetes Federation. With groups’ brainstorming as well as
visually learning methods, these tools have better effects on
education than the traditional ones. In order to help diabetes
patients to have better control of their blood sugar, they need
to acquire more knowledge and understanding about their
diabetes self-care. In this study, we examined the changes of
patients on diabetes-related parameters after receiving the
conversation map classes.
Materials and methods: We provided two-hour Conversation
Map health education classes 1 to 2 times permonth hosted by
registered dietitian or diabetes educator and 3–8 participants
joined it each time since February 2014. Blood glucose, HbA1c,
weight data, knowledge, exercise frequency, scores of Diabetes
attitude, wishes and needs (DAWN) and health-related quality
of life(HRQL) short-form 8 (SF-8) questionnaires were collected
before and after classes.
Results: Eighty-four participants had joined the study which
included 15 times of group education. Blood sugar controlling
had significantly improvement. The fasting blood sugar
had decreased from 151.3 ± 53.4 mg/dL to 132.5 ± 42.9 mg/dL
(p = 0.033). Postprandial blood sugar had also declined from
187.1 ± 42.7 mg/dL to 167.8 ± 52.8 mg/dL(p = 0.028), and HbA1C
decreased from 8.2 ± 2.1% to 7.2 ± 1.1%(p = 0.001). Average
weight and BMI had slipped from 68.0 ± 12.1 kg to 67.6 ± 12.1 kg
(p = 0.275) and 25.9 ± 3.7 kg/m2 to 25.8 ± 3.6 kg/m2 (p = 0.232)
respectively. The average percentage of knowledge was
improved from 63% to 73%. With regard to the self-manage-
ment, the portion of people exercising more than 150 minutes
per week had increasing 23%. The physical component score
(PCS) and the mental component score (MCS) from SF-8 were
increased 20% and 22% respectively, which were assumed
better performance on their quality of life. Also, noteworthy is
a fact that knowledge about the diabetes and insulin was
improved.
Conclusion: This study showed that the diabetes small-group
education classes effectively improved patients’ blood glucose,
HbA1c, weight data, self-management behaviors and quality
of life through the structural and interactive tools (Diabetes
Conversation Map).

PG-49
Study on the effect of three kinds of food in diabetic patients
with hypoglycemia
Xueyan LIU1, Peiru ZHOU1*, Hui LIANG2, Jiewei HUANG1,
Qingling CHEN1, Shenling HU1. 1The First Affiliated Hospital of
Jinan University, 2Guangzhou Army General Hospital, China

Objective: To explore the simple and effective methods for
treating hypoglycemia in diabetic patients and evaluate the
satisfaction of the dietary treats such as sugar, cookies, and
yogurt. Method 126 cases of diabetic hypoglycemia were
divided into three groups according to the time of admission:
group 1 ate three and a half of sugar, group 2 ate a bottle of

yogurt (250 mL), group 3 ate four pieces of biscuit, three kinds
of foods all contain 15 grams of glucose or carbohydrate. To
monitor the blood glucose of each group after they ate the
corresponding food and to evaluate the degree of satisfaction
with diffence dietary treats.
Result: The mean blood glucose values of the three groups of
patients were greater than 3.9 mmol/L after they ate food 15
minutes. The retest blood glucose level had no statistically
significant difference between group 1 and group 2 (P > 0.05).
The retest blood glucose value of group 3 was lower than the
other two groups (P < 0.05).
Conclusion: Three kinds of food all can correct hypoglycemia,
yogurt and sugar have the same effect in correcting hypogly-
cemia. Biscuit glycemic index is lower than the other two kinds
of food, yogurt tastes good, biscuit can bring a sense of
fullness, which can also be carried and buied relatively
convenient, the patients can accept all the three kinds of food.

PG-50
Knowledge, attitudes and practices and its association with
glycemic control among type 2 diabetes mellitus patients in a
tertiary hospital
DonnahBlessLUMANLAN1,2*, SuzetteQUIAOIT-ALEGARBES1,3.
1Southern Philippines Medical Center, Philippines; 2National
University Hospital, Singapore; 3Davao Doctors Hospital, Philippines

Introduction: Patient education is the cornerstone of diabetes
care. This study was conducted to determine the knowledge,
attitudes and practices (KAP) among patients with type 2
diabetes mellitus and find out if these factors are associated
with glycemic control.
Objectives: This cross-sectional analytic study aims to identify
the demographic profile of the subjects and assess their level
of Knowledge, Attitude and Practices (KAP) towards diabetes
mellitus (DM). It also aims to determine the association
between the patients’ KAP and glycemic control of DM
among patients in a diabetic clinic.
Methods: Type 2 DM patients were recruited using the
convenient sampling method from a diabetes clinic. KAP
were assessed using a 54-item structured KAP questionnaire
and control of DM was evaluated from the most recent HbA1C
levels.
Results: A total of one-hundred sixty-eight patients (168) with
type 2 DM participated. In this study, we found out that the
level of knowledge, attitude and practices among patients
following up in a diabetes center in a tertiary hospital is
adequate, achieving 56%, 66% and 91%, Good KAP is found in
majority of females, above 60 year old, overweight, high waist-
to-hip ratio, at least high school level, unemployed, with
family history of DM, less than 10 years diabetic, those who
attended DM classes, and without smoking history. However,
these results were found not be statistically significant except
for educational attainment for knowledge domain, female
gender for attitude domain and unemployment status for the
practice domain. There was a strong association between
knowledge and attitude, but not with knowledge and practice
(P > 0.05). No significant association was noted between good
KAP and glycemic control.
Conclusion and recommendation: This is study showed
that good KAP is not associated with good glycemic con-
trol. Other plausible factors like socioeconomic constraints
and lack of resources to facilitate medication adherence must
also be identified and addressed to achieve better disease
control. This study also emphasizes that providing patient
education through diabetes classes and the presence of an
integrated multidisciplinary team is important for enhancing
patient KAP.
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PG-51
The impact of small interactive group education plus basal
insulin on the glycemic response of type 2 diabetes mellitus
Fei-Hsing CHIU1*, Ting-I LEE1,2, Chiao-Ling LO1,
Ting-Wei LEE1,3, Yu-Mei CHANE1, Han-Wen LIU3,
Chuan-Liang CHOU1, I-Shuan LEE1, Chun-Jen CHANG1.
1Division of Endocrinology and Metabolism, Department of Internal
Medicine, Wan Fang Hospital-Taipei Medical University,
2Department of General Medicine, College of Medicine, Taipei Medical
University, 3Graduate Institute of Clinical Medicine, College of
Medicine, Taipei Medical University, Taipei, Taiwan

Background: Type 2 diabetes is a progressive disease, and
most patients will eventually need insulin to achieve euglyce-
mia. Although it was observe that the rate of insulin injection
in Taiwan increased from 18% in 2006 to 21.6% in 2011, less
than 10% attained the recommended diabetic “ABC” targets.
To improve these suboptimal metabolic control, and reduce
the risk of diabetic-related complications, a more intensive
glycemic management is warranted. Management and
support to enable patients to effectively advocate diabetes
self-management.
Aim: To investigate the effect of early basal insulin therapy
with orwithout added intervention by diabetic educator on the
glycemic control of type 2 insulin naïve diabetic patients.
Method: A randomized controlled trial was conducted at Wan
FangHospital fromAugust 25 2014 to November 30, 2014. Basal
insulin was initiated to type 2 DM insulin naïve patients with
fasting blood glucose(FBS) >150 mg/dL and hemoglobin A1c
(HbA1c) > 8%. Patient with previous history of insulin injection
or refused insulin were excluded. Patients were randomly
divided into “intervention” by diabetic educators or “conven-
tional” group. Basic knowledge about insulin therapy was
given to all diabetic patients. The group with “intervention”
had regular small class session, weekly telephone communi-
cation from diabetic educators, and self-monitoring of blood
glucose Breeze 2 glucometer (BAYER) with smart cable Health2
Sync to optimize glucose monitoring.
Results: 52 patients were included in the “intervention” group
and 20 patients in the “convention group”. 27 male and 25
female with mean age of 64.5 years in “intervention” and 11
male and 9 female with mean age of 65.6 years in “conven-
tional” group. Baseline HbA1c and FBS of “intervention” and
“conventional” group were 9.5 ± 0.2% and 9.9 ± 0.3%; and
227 ± 7.9 mg/dL and 234 ± 10.7 mg/dL, respectively. After 3
months of treatment, HbA1c and FBS of “intervention” and
“conventional” group were 7.4 ± 0.1% and 8.9 ± 0.2% (p < 0.001);
135 ± 3.5 mg/dL and 192 ± 5.6 mg/dL (p < 0.001), respectively. A
decrement of HbA1c in the “intervention” and “conventional”
group were 2.17% and 0.9%, respectively. HbA1c < 7% and
FBS < 130 mg/dL attained by “intervention” and “conventional”
groupwere 28.9% and 0%; and 50% and 0%, respectively. On the
contrary, HbA1c > 8% and FBS > 200 mg/dL attained by “inter-
vention” and “conventional” groupwere 9.6 and 85%; and 1.9%
and 85%, respectively.
Discussion: This randomized trial demonstrated that aggres-
sive diabetic educator intervention added to early basal insulin
lead to a better glycemic control than basal insulin therapy
alone.

PG-52
The role of diabetic education added to biphasic insulin on the
glycemic control of type 2 diabetes mellitus
Fei-Hsing CHIU1*, Ting-I LEE1,2, Chiao-Ling LO1,
Ting-Wei LEE1,3, Yu-Mei CHANE1, Han-Wen LIU3, I-Shuan LEE1,
Chun-Jen CHANG1. 1Division of Endocrinology and Metabolism,
Department of Internal Medicine, Wan Fang Hospital-Taipei Medical
University, 2Department of General Medicine, College of Medicine,
Taipei Medical University, 3Graduate Institute of Clinical Medicine,
College of Medicine, Taipei Medical University, Taipei, Taiwan

Background: Glycemic control in diabetes mellitus (DM)
is a cornerstone in reducing its chronic complication.
Although glycated hemoglobin (HbA1c) remains the gold
standard for assessment of glycemic control, there is no
consensus whether fasting plasma glucose (FPG) or post-
prandial plasma glucose (PPG) is a better predictor of
glycemic control.
Aim: To investigate the effect of shifting to bi-phasic insulin in
patients who fail to achieve HbA1c in after basal insulin
therapy had achieved fasting glucose goal.
Method: A randomized controlled trial was conducted at Wan
Fang Hospital from April 1, 2015 to August 31, 2015. Type 2 DM
patients on basal insulin for more than 3 months but
FPG < 150 mg/dL and hemoglobin HbA1c > 7% were included
in this study. Patients were randomly divided into “interven-
tion” by diabetic educators or “conventional” group. Basic
education on insulin therapywas instructed to all DMpatients.
The groupwith “intervention” had regular small class session,
weekly telephone communication with diabetic educators,
and paired self-monitoring of blood glucose (SMBG) were done
to optimize glucose monitoring.
Results: A total of 44 patients (23 male and 21 female) with
mean age of 62.5 ± 2.2 years were included in this study. 25
patients (14 male and 11 female) with mean age of 69.4 ± 2.5
years were included in the “intervention” group and 19
patients (9 male and 10 female) with mean age of 53.4 ± 2.9
years were included in the “convention” group. Baseline FPG,
PPG, and HbA1c in the “intervention” and “conventional”
group were 111.5 mg/dL ± 3.2, 211.0 mg/dL ± 8.2, 8.4% ± 0.2,
respectively. While the conventional group had a baseline
FPG, PPG, and Hb1Ac of 179.8 mg/dL ± 8.6, 170.9 mg/dL ± 4.7,
8.8% ± 0.24, respectively. After 3 months of treatment, FPG,
PPG, and HbA1c of “intervention” and “conventional” group
were 130.2 mg/dL ± 3.6 (p < 0.001), 176.3 mg/dL ± 4.0 (p < 0.001),
and 7.7 ± 0.1% (p < 0.01); and 154 mg/dL ± 6.2 (p < 0.05),
173.4 mg/dL ± 6.4 (p < 0.8) and 8.2 ± 0.27% and (p < 0.08),
respectively. The decrement of HbA1c in the “intervention”
and “conventional” group were 0.85 ± 0.2% and 0.65 ± 0.2%,
respectively. In the “intervention” group, 7.8% and 40%
attained HbA1c of < 7% and 7.1–7.5%, respectively. While in
the “conventional” group, 10.5% and 21.2% attained HbA1c of
<7% and 7.1–7.5%, respectively. On the contrary, HbA1c of >8%,
FPG > 200 mg/dL and PPG > 200 mg/dL attained by the “inter-
vention” and “conventional” groupwere 16%, 0%, and 12%; and
42%, 0% and 21.1%, respectively.
Conclusion: This randomized control trial demonstrates
that aggressive intervention by diabetic educator with SMBG
added to bi-phasic insulin therapy attained better glycemic
control.

PG-54
The effectiveness of the campof “Free Sugar, LOHAS” on type 2
diabetes patients, in the regional teaching hospital
Yu-Ting CHIANG1*, Chiao Hsin HUANG1. 1National Yang-Ming
University Hospital, Taiwan

The incidence of type 2 diabetes in the world has been rising
year by year, the researchers forecast that to 2025 the world
will have 380 million adults suffer from diabetes. Diabetic
patients are exposed to a high risk of cardiovascular disease
and other chronic complications. The well blood sugar
controlled is needed to reduce the risk.
Aim: The aim of this study was to examine the effect of group
program (GP) on knowledge, attitude, self-efficacy in the
patient with type 2 diabetes under insulin control. This study
was pre-posttest design. Samples included in this study were
who had diagnosed with type 2 diabetes and A1C was great
than 7% of teaching hospital in Yilan County, Taiwan. The
intervention period is 3 months. Chart review for A1C and
Body weight collecting, structured questionnaires comprised
scale for determining the diabetes knowledge, diabetes
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attitude, and diabetes self-efficacy in the patient with T2DM
under insulin control. Descriptive statistics, independent
t-test, χ2, Mann-Whitney U test and Wilcoxon signed ranks
testwereusedtoanalyzethedata.Therewere72participants in
this study, 35 patients in GP group and 37 in usual care (UC)
group. After 6 months follow-ups, physical measure such
as A1C of patients in the GP group was better improved than
those of patients in the UC group. The score of diabetes
knowledge, diabetes attitude, and diabetes self-efficacy in
GP group were 11.7 ± 2.4 v.s. 16.6 ± 1.6, 47.3 ± 4.1 v.s. 54.2 ± 4.9,
158.9 ± 34.0 v.s. 183.8 ± 16.4. There was a significant difference
in the mean scores of patients’ knowledge, attitudes and
self-efficacybetweenGPgroups (p < 0.05). The score ofdiabetes
knowledge, diabetes attitude, and diabetes self-efficacy in UC
group were 14.5 ± 3.3 v.s.15.0 ± 2.7, 47.3 ± 4.1 v.s. 52.7 ± 3.9,
158.9 ± 34.0 v.s.183.8 ± 16.4. The study indicates that after 3
monthes group program intervention on the type 2 diabetes
patients with insulin controlled, there is significant improve-
ment of the HbA1C, the scores patients’ knowledge, patients’
attitudes, and patients’ self-efficacy were also effectively
enhance and improved in GP group than that of UC group.

PG-55
Innovation calendar as an education appliance for self-
management at home
Di-Ya TU1, Ching-Li LIN2, Shih-Tzer TSAI1,3*. 1Department of
Nutritional Therapy, Cheng-Hsin General Hospital, 2Department
of Nursing, Cheng-Hsin General Hospital, 3Department of Internal
Medicine, Cheng-Hsin General Hospital, Taipei, Taiwan

Taiwan is rich in delicacy in traditional festival seasons. The
holiday food containing high carbohydrate is likely to affect
the glycemic control of peoplewith diabetes (PWD) during and
after holidays. To remind PWD diet control in the special
occasion such as Chinese new year, lantern festival, tomb
sweeping day, dragon boat festival and moon festival, we
hosted the group education by using Taiwanese Diabetes
Conversation Map® at the beginning and introduced the
carbohydrate counting of festival food at the end, expecting
PWD could pay attention to the special delicacy to minimize
the impect of overloading.
To help PWD carry out self-managememt at home, we
designed the 2016 Innovation Calendar containing the infor-
mation of festival food, physical activities and medication.
There are 52 cards of food and exercise, we try to explicit the
equivalent of bowls of rice to festival food and the time needed
to consume 100 kcal for each physical activity. By the end of
2016, the cards of food and physical activities could be
detached and conver to a deck of cards for repeated use. On
the other hand, the information of medication could be
obtained by scanning QR code on the calendar.
From December 2015 through January 2016 at Cheng-Hsin
General Hospital,we distributed 64 calendars, free of charge, to
anyone who was intrested. In April 2016, we telephone
interviewed 30 PWD for satisfaction. 5 patients didn’t use
calendar much because “the size was too big”, “no place
to hang” and “no intention to control diabetes”. The other 25
patients were satisfied with the design of the Innovation
Calendar and 19 patients are willing to buy the calendar next
time. As to the impact of the calendar on the literacy, self-care
behavier and glycemic outcome are to be investigated.

PG-56
Original diabetes education program including individual self-
care plan “My Goals Sheet” ameliorates long-term glycemic
control in patients with diabetes mellitus
Shinji UENO1*, Nagaaki TANAKA1, Takeru NAGATA1,
Soudai KUBOTA1, Saki OKAMOTO1, Yui SAKURAMACHI1,
HItoshi KUWATA1,2, Kouin WATANABE1, Takanori HYO1,
Chihiro KOUNO3, Satoko HAMASAKI3, Tomoko MENYA3,
Mayuka SAKAGUCHI4, Naomi KITATANI4,

Tomoko OKAMOTO5, HIroko HASHIMOTO6,
Yoshikazu HIRASAWA7, Tomoko AWA8, Daisuke YABE1,2,4,
Yoshiyuki HAMAMOTO1,2, Takeshi KUROSE1,2,
Yutaka SEINO1,2. 1Center for Diabetes, Endocrinology and
Metabolism, Kansai Electric Power Hospital, 2Yutaka Seino
Distinguished Center for Diabetes Research, Kansai Electric Power
Medical Research Institute, 3Department of Nursing, Kansai Electric
Power Hospital, 4Center for Metabolism and Clinical Nutrition,
Kansai Electric Power Hospital, 5Department of Pharmacy, Kansai
Electric Power Hospital, 6Department of Clinical Laboratory, Kansai
Electric Power Hospital, 7Department of Rehabilitation, Kansai
Electric Power Hospital, 8Department of Ophthalmology, Kansai
Electric Power Hospital, 9Department of Diabetes, Endocrinology and
Nutrition, Kyoto University Graduate School of Medicine, Japan

Objectives: Diabetologists and health care professionals
usually provide hospitalized Diabetes-educational program
(DEP) for patients with diabetes mellitus in Japan. In our
hospital, we have created a new DEP including lectures,
discussions with patients, diet and exercise instructions,
Diabetes Conversation MapTM provided by diabetes specia-
lists, nurses, dietitians, pharmacists, physiotherapists, labora-
tory technicians and so on. We also developed “My Goals
Sheet” (MG Sheet), which is a self-evaluation tool for declaring
a patient’s goals in his/her life for shorter, intermediate and
longer period and self-directed goal setting in healthy eating,
physical activity, medication and reducing risks addressed
throughDEP. The aimof this study is to investigate the efficacy
and validity of the new DEP in glycemic control.
Methods: Retrospective, observational study was conducted
with 51 patients who participated in the new DEP and
completed their own MG Sheet (Group N, male/female = 31/
20, mean ± SD age: 60.5 ± 13.9 years; BMI: 26.8 ± 4.3 kg/m2;
HbA1c: 9.2 ± 1.9%). As a control group, patients who partici-
pated in previously adoptedDEP (mainly video lectures) (Group
C, n = 51) were included. Their age, sex, anthropometric factors
and glycemic control were matched with Group N. HbA1c
levelswere evaluateduntil 12months after the admissionwith
DEP.
Results: HbA1c levels after both of DEP decreased during
follow-up period: Group N vs Group C; HbA1c(%)9.2 ± 1.9 vs
9.1 ± 1.6 at baseline; 7.3 ± 0.9% vs 8.0 ± 1.5% in 12 months.
HbA1c in Group N sustained significantly lower level after 12
months (P = 0.0074) compared to Group C. Reduction in HbA1c
from baseline to 12 months was significantly greater in Group
N (Group N vs Group C: −1.9 ± 2.1 vs −1.2 ± 1.6; P = 0.0490).
Furthermore, patients who could set detailed individual goals
in their own MG Sheet (6 or 7 items out of 7 goals) in Group N
achieved greater HbA1c reduction in 9 and 12 months
compared with those in group C (in 9 months, Group N vs
Group C:−2.1 ± 2.5 vs −1.1 ± 1.6; P = 0.0182, in 12months, Group
N vs Group C: −2.2 ± 2.4 vs −1.2 ± 1.6; P = 0.0254).
Conclusions: Multidisciplinary and interactive diabetes
education program including declaration of individual goal
setting may help patients with DM achieve better glycemic
control.

PG-57
Dietary survey among type 2 diabetes patients newly enrolling
diabetes shared care
Hui-Yu PENG1, Hui-Chuen CHEN1, Shiu-Fen HUANG2*,
I-Ching WANG2, Chiou-Shiang WANG2, Chin-Pao CHENG1,
Lee-Ming CHUANG2. 1Department of Dietetics, National Taiwan
University Hospital, 2Department of Nursing, National Taiwan
University Hospital, Taiwan

Background:To evaluate baseline dietary pattern and correlate
each component of dietary intake with glycemic control in
patients with type 2 diabetes.
Methods: Food intakes were surveyed and analyzed in 67
patients (aged 31 to 86 years) with type 2 diabetes from
Diabetes Shared Care System in a Medical Center in Northern
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Taiwan. At first referral, food frequency questionnaire based
on semi-quantitative food groups was used to assess howwell
for diabetes patients to conform to recommended eating
pattern. Biochemical and anthropometrical data were col-
lected and analyzed.
Results: Patient’s mean (±SD) age and DM duration were
60.9 ± 11.8 and 10.1 ± 8.9 years, respectively. The mean A1C
value was 7.6 ± 1.6% and mean BMI was 26.0 ± 3.9 kg/m2.
Mean proportions of patients who conformed to daily dietary
recommendation for vegetable (≥3 Exchanges), fruit (2
Exchanges), grains (Male 12 Exchanges; Female 8 Exchanges),
red and white meats/fish/egg (≥4 Exchanges), and soy
products/nuts (1 Exchange) were 56.5%, 18.6%, 9.8%, 46.7%,
and 40.3%, respectively. More patients did not meet the daily
dietary recommendation for fruit and grains than other food
groups. Furthermore, compared to group with A1C≤ 7.5%,
more of patients with excessive carbohydrate intake either
from fruit group or grain group were found in the group with
A1C > 7.5%, (51.8% vs 35.1%).
Conclusion: Most of type 2 diabetes patients before intensive
diabetes education program did not follow the dietary
recommendation. Inadequate or excessive consumption
from carbohydrate-rich food groups is the most common
found among these patients. Therefore, nutrition education
for type 2 DM patients should focus firstly on carbohydrate
knowledge and portions.

PG-58
Effects of peer support activity by using theater for diabetes
and CKD Japanese patients
Hiroko MORIKAWA1*, Kentaroo OKAZAKI2,
Yoshinari YASUDA2, Ken OHASHI3, Kazuko NIN4,
Yuriko KUROE5. 1Fukui University, 2Nagoya University, 3National
Cancer Center Hospital, 4Kyoto University, 5Gifu College of Nursing,
Japan

Objective: In japan, over 20.5 million people have Diabetyes
Mellitus and Prediabetes, and over 13.3 million people have
CKD (chronic kidney disease). The purpose of this studywas to
investigate the effects of peer support activity by using original
theater by a questionnaire.
Method: On 10th April 2016, original theater (living well with
CKD) was done in Nagoya University Hospital. Act1: Salty
temptation, new diagnosis CKD patient and his family; Act2:
CKD roost talking, Linkages to detection and clinical care, the
theater was composed by Act (10-minute) and talking each
other session (20-minute) for the participants. The question-
nairewasmakingbyARCS-V (attention, relevance, confidence,
satisfaction, volition) model.
Results: 190 participants and the respondof questionnairewas
145(76.3%), male patients; 69, <CKD 52, not CKD 17, CKD with
diabetes 23(44.2%)>, female patients; 68, <CKD29, not CKD39,
CKD with diabetes 9 (31.0%)>, and health care providers 8<not
CKD8>.Over 70 years participantswere 70members (51%). The
ARCS-V model, satisfaction was very high score (strong agree
and agree) 117 (85.5%).
Conclusion: These results suggested that the participants
were highly advanced age and developing severe compli-
cations. The participant talked openhearted his confused
feelings, and the interaction, the empathy was happened by
the peer support, theater was a strategic oppotunity to express
the client’s emotion and reflect own self-care behaviors.
This work was supported by JSPS KAKENHI Grant Number
26463302:Grant-in-Aid for Scientific Research (C).

PG-59
Development of the active eating behavior improvement
program using the conjoint analysis
Futoshi EBARA1,2*. 1Takada Central Hospital, 2Tokyo Jikei Univ,
Japan

Background and aims: In the therapy for diabetes, nutrition
education is indispensable. In Japan, dietitians are the ones
who give the personal nutrition education to diabetic patients
based on their dietary records and interviews. This conven-
tional instructional method is similar to a teacher-student
relation, and it lacks the independence of a patient.
However, the approach of organizational behavior focused on
eating behavior is difficult to evaluate its effectiveness, and
has yet to be commonly practiced.
The aim of this study is to create a program tool to improve
eating behavior based on behavioral medicine approach.
Methods: Essential factors for diabetic patients to improve
their behavior and achieve their objectives are goal setting and
the PDCA Cycle.
First, specific small goals are set for them between the starting
point and their ultimate objectives. Patients then repeat four
stages of PLAN → DO → CHECK → ACTION to achieve these
small goals and meet the ultimate objectives.
In order for patients to build this habit, it requires five
elements including ① S (Specific), ② M (Measurable), ③ A
(Agreed upon, uncomplicated), ④ R (Realistic, practical), and ⑤

T (Timely, clear deadlines).
We conducted conjoint analysis to investigatewhich elements
are essential in each of the four stages.
This is an observational study. A survey using self-completed
questionnaires was conducted among 70 patients with type 2
diabetes who had been received conventional nutrition
education.
Results: The two most essential elements and a program
outline for each stage are shown below.
P→ST Set small weekly goals
D→RM Use a check list to help consume nine types of healthy
food
C→MAVisualize the progress by summarizing the scores and
keeping a diary
A→AS Clarify what to do by quantifying the progress
The characteristics of this program are ① simple and straight-
forward, ② future-oriented, and ③ diverse.
Conclusion: Visualizing set objectives in this program enabled
patients to choose themenu of their next meal by themselves,
which helped establish an eating behavior improvement
program that can be adopted by anyone, anytime and
anywhere.

PG-60
Impact of medication review by pharmacist toward the
medication adherence of type 2 diabetes in outpatient setting
Hsin-Yen CHEN1*, Chi-Lan KAO1, Yen-Hua CHEN1,
Hsin-Tien WU1, Yu-Ning LI3, Yueh-Jen HSIAO3, Yu-Ju CHEN1,
Chia-Lin CHU2, Ching-Ling LIN2, Wan-Tsui HUANG1,3.
1Department of Pharmacy, Cathay General Hospital, 2Department of
Endocrinology, Cathay General Hospital, 3School of Pharmacy, Taipei
Medical University, Taipei, Taiwan

Background: Medication adherence is very important for
disease management. In 2003, WHO made calls to remind
everyone to take medication to control the disease have a
considerable influence. The purpose of this study is to provide
diabetes patients with Pharmaceutical services in order to
improve medication adherence rates.
Method: We conducted a prospective cohort study including
patients with diabetes diagnosis under metabolic department
regular OPD follow-up over 1 year, and aged over 45 years.
Patients diagnosed with type 1 diabetes are excluded. All
participants were divided into two groups according to
hemoglobin A1C (A1C): well-controlled group (WC) A1C≦ 7
and poor-controlled group (PC) A1C > 7. Each group is divided
into two subgroups. We intervene the patients in two
different ways: one subgroup received regular health educa-
tion (regular intervention), and the other group received
intensive health education (telephone call intervention).
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Morisky-4 Questionnaire was completed for every patient
during the telephone interview. The end point of this study
is to evaluate the clinical biomarker such as A1C, Fasting
glucose, Cholesterol, LDL-C to determine the disease control
status objectively and the effects of pharmaceutical care. Data
was assessed by comparing baseline characteristics using
independent sample t-tests for continuous variables and chi-
square tests for categorical variables. Outcomes for continuous
variables were using paired t-tests to study the effect within
each study group. Data was run by the Excel® software.
Result: From Oct. 2013 to May 2015, 76 eligible patients were
enrolled and informed consent were obtained. The patients
were divided into two groups by their A1C. There were 37
patients in the WC group, and 30 patients in the PC group.
Patients’ characteristics (gender, age, education et al.) were not
statistically different between the two groups, except the
duration of disease (WC vs PC, 5.9 y vs 9.4 y p = 0.002). The
results of questionnaire showed that the patient’s recognition
of the importance of medication adherence was improved,
however, this acknowledgement had not been revealed by the
difference of their laboratory data.
Discussion: Although, the results of patient’s clinical out-
come was not as improved as we expected. We found that
their awareness of being actively engaged in glycemic con-
trol was much better with intensive caregiver intervention.
We expected to establish a communication model for
physicians, nurses, pharmacists, and all other health care
providers to achieve and implement an individualized holistic
patient care.

Beta Cell Replacement Therapy
and Imaging

PH-01
Different dose of PSP/reg affect biological behavior of beta-cell
through induction of autophagy and apoptosis
Juan CHEN1*, Ying WANG1, Wei LI1, Wei XU1, Zilin SUN1.
1Department of Endocrinology, Zhongda Hospital, Institute of
Diabetes, Medical School, Southeast University, China

Background and aims: A great deal of evidence indicates
that pancreatic stone protein/regenerating protein (PSP/reg)
promotes beta-cell proliferation and the administration of PSP/
reg may be advantageous to improve diabetes. The aim of this
study was to investigate whether PSP/reg provide protective
effect only within certain concentration range and the
underlying mechanism.
Materials and methods: MIN-6 cells were treated with or
without PSP/reg at different dose (0, 30, 100, 200, 300 ng/mL).
Cell viability was measured by CCK-8 assay, cell function was
determined by measuring insulin secretion, autophagy level
was measured by detecting LC3-II, LC3-I and p62 expression,
cell apotosis was measured by flow cytometry.
Result: MIN-6 cells viability maintained optimum state when
the dose reached to 100 ng/mL and incubated for 24 h (P < 0.01).
However, high dose of PSP/reg (300 ng/mL) resulted in a
significant decrease in cells viability. No significant difference
in insulin secretion was observed at the dose of 30 and 0 ng/
mL. But insulin secretion significantly increased at 100 ng/mL
and decreased at 300 ng/mL. Autophagy level significantly
elevated as determined by the increased ratio of LC3-II to LC3-I
and decreased p62 expression, a dose-dependent manner in
this effectwas observed. Therewas no significant difference in
the rate of apoptosis between treatment with PSP/reg (100 ng/
mL) and the control group.
Conclusion: In the present study, low concentrations of
PSP/reg is able to preserve the viability and function of MIN-6
cells, but high concentrations of PSP/reg can exert cellular

toxicity. These evidence leads us to conclude that treatment
with PSP/reg at an appropriate concentration is necessary to
induce protective effect, the mechanism may be related to
autophagy and apoptosis.

PH-02
Involvement of glycosphingolipids in the insulin secretion
pathway
Iwao TAKAHASHI1*, Wakana MATSUYAMA2, Shinji GO2,
Jin-ichi INOKUCHI2, Koji NATA1. 1Department of Medical
Biochemistry, School of Pharmacy, IwateMedical University, Yahaba,
2Division of Glycopathology, Institute of Molecular Biomembrane and
Glycobiology, Tohoku Medical and Pharmaceutical University,
Sendai, Japan

Background and aims: Glycosphingolipids (GSLs) are amphi-
pathic molecules consisting of a hydrophilic sugar chain head
and a hydrophobic ceramide tail. They are mostly located in
the outer leaflet of the plasma membrane, in which they are
anchored by the ceramide moiety. Their sugar chain moieties
have enormous structural diversity, and the variety of glycan
structures in GSLs contributes to determine specific cell
functions. As for involvement of GSLs in the field of diabetes
study, roles of GSLs in diabetic insulin resistance are well
known. However, the contribution of GSLs to insulin secretion
β-cell function is still unclear. The aim of this study is to
investigate whether the GSLs in β-cells affects insulin
secretion.
Materials andmethods:MIN6 cells,mouse pancreatic beta-cell
line, have been reported to show functional heterogeneitywith
increasing passage number. Therefore, for analysis of the
relationship of the GSLs and ß-cell function, selection of a
single optimal cell line was required. Subcloning of MIN6 cells
was performed by the limiting dilutionmethod. The cells were
then screened and selected by an index of glucose- and
potassium-stimulated insulin secretion (GSIS and KSIS). The
glycosphingolipids in MIN6 and its isolated subclone cells
were analysed by thin-layer chromatography. Insulin content,
GSIS and KSIS were examined in MIN6 subclones after
inhibition of the first enzyme for GSLs biosynthesis by D-
PDMP (a competitive inhibitor of glucosylceramide synthase).
Quantitative RT-PCRwas used for analyzingmRNA expression
of components of insulin secretion pathway.
Results:MIN6 and GSIS and/or KSIS responsible subclone cells
commonly expressed GM3 and GD1a gangliosides. Subcloned
MIN6 cells treated with D-PDMP showed about 82.8%, 81.1%
and 56.6% decrease in insulin content, GSIS and KSIS
compared to the controls (p < 0.01), respectively. In addition,
the mRNA level of Insulin1, Glut2, Sur1 and Snap25 were
decreased in D-PDMP-treated subcloned MIN6 cells when
compared with the control cells (p < 0.01). Therefore, the
decreased mRNA expression of these genes may have
reduced the insulin content and secretory response in the
D-PDMP-treated cells.
Conclusion: These results indicate that GSLs, especially
GM3 and/or GD1a, play important role(s) in insulin secre-
tion mechanisms by influencing not only the insulin biosyn-
thesis but also the insulin secretion pathway. The reduction of
KSIS, which stimulates insulin secretion by directly depolar-
izing the plasmamembrane, was decreased than that of GSIS,
suggesting that GSLs play a role in insulin secretion by
affecting the pathway downstream of ATP production.

PH-03
Cytomegalovirus transmission after islet transplant in
comparison to other solid organ transplant
Kitty Kit-Ting CHEUNG1*, Dima KABBANI2, Jutta PREIKSAITIS2,
Curtis MABILANGAN2, Richard ORAM1, James SHAPIRO1,
Peter SENIOR1. 1Clinical Islet Transplant Program, University of
Alberta, 2Provincial Laboratory for Public Health, University of
Alberta, Canada
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Background: Cytomegalovirus (CMV) is readily transmitted
from seropositive solid organ donors to CMV seronegative
recipients (CMV-mismatch) despite the use of antiviral
prophylaxis and can cause highly morbid and even fatal
illness. Type 1 diabetic patients are known to have reduced
odds of CMV seropositivity when compared with potential
donors. Therefore, the proportion of transplant recipient who
has CMV-mismatch in islet cases is significantly higher than
that in solid organ transplant (SOT). Our previous study has
shown that there is a lower rate of CMV transmission in islet
transplant recipients. It is unclear if the recentmodification of
islet transplant induction protocol has an impact on the rate of
transmission.
Methods: Our study was an observational retrospective study
comparing the rate of transmission of CMV, in CMV mis-
matched islet transplant recipients (n = 45) to a control group
of CMV mismatched SOT recipients (n = 27) corresponding to
the same donor at the University of Alberta Hospital from
March 1999 to May 2014.
Results: CMVmismatched islet transplant recipients were less
likely to have CMV transmission (8.9%) than CMVmismatched
SOT recipients (78%) despite receiving tissues from the same
donors. CMV transmission rates in islet transplant had
increased due to the recentmodification of induction protocol.
Conclusions: Low number of contaminating leukocytes due
to stringent retrieval and purification process of islet, the
success of immunosuppression protocols in maintaining
low rejection rate along with low cytokine response which
might promote CMV reactivation and the lack of surgical
procedure which might lead to pro-inflammatory state that
reactivates CMV in recipients are the postulated reasons for
the lower transmission rate in islet transplant cases. The
recent intensification of islet transplant induction protocol
which renders islet recipients more immunosuppressed than
before might have contributed to the higher rate of CMV
transmission in this current cohort than the one from our
previous study.

PH-04
Identifying a new pathway to regulate AMPK activity under
metabolic stress
Eijiro YAMADA1*, Shuichi OKADA1, Ryo SHIBUSAWA1,
Yuko TAGAYA1, Aya OSAKI1, Yoko SHIMODA1,
Tsugumichi SAITO1, Claire BASTIE2, Jeffrey PESSIN2,
Masanobu YAMADA2. 1Department of Medicine and Molecular
Science, Gunma University Graduate School of Medicine, Mabashi,
Japan; 2Department of Medicine, Albert Einstein College of Medicine,
Bronx, NY, United States of America

Metabolic stress is associated with diabetes and insulin
resistance and these patho-physiologies are linked with
dysfunctions of nutrient-sensors such as AMP-dependent
protein kinase (AMPK). Additionally pro-inflammatory cyto-
kines such as TNFα secreted from adipose tissue contributes to
chronic low-grade inflammation and whole body insulin
resistance. Previously we reported that Fyn knull mice
display increased energy expenditure and fatty acid oxidation
due to increased AMPK activity in peripheral tissues. More
recently, we demonstrated that Fyn regulates AMPK activity
not only indirectly via its action on LKB1, but also by direct
modulation of AMPK activity through Y426 phosphorylation
of the α subunit. To investigate how Fyn regulates AMPK
activity, we made AMPK α-Y426F mutant and examine
functional interactions of the α subunit with the β and γ
subunits. Although co-immunoprecipitation demonstrated no
significant difference in β and γ subunit binding, the α-Y426F
mutant displayed increased kinase activity compared to the
wild type α subunit. These data suggested that Fyn-dependent
tyrosine phosphorylation of AMPK α subunit on Y426 regulates
its intra-molecular activity.
To assess this pathway has a critical role under metabolic
disease, we further investigated the signaling crosstalk

between Fyn and pro-inflammatory cytokines, TNFα on
AMPK regulation. Time course analyses revealed that acute
treatment with TNFα (10 ng/mL for 12 h) enhanced AICAR
(2 mM, 10 min) dependent phosphorylation of the AMPK α
subunit on the activation T172 site. In contrast, prolonged
incubation with TNFα (24–36 hr) suppressed AICAR stimulated
T172 α subunit phosphorylation. In parallel, TNFα increased
Fyn tyrosine kinase activity and siRNA knockdown of Fyn
prevented the chronic TNFa inhibition of AICAR-stimulated
AMPK T172 α subunit phosphorylation. Taken together,
these data suggest that prolonged stimulation of TNFα blunts
AICAR dependent AMPK activation through Fyn-dependent
tyrosine phosphorylation of AMPK α subunit.

PH-05
High molecular weight adiponectin and lipid profile in the
type-2 diabetes mellitus-Mets
Deasy ARDIANY1*, Askandar TJOKROPRAWIRO1,
Ari SUTJAHJO1, Agung PRANOTO1, Sri MURTIWI1,
Soebagijo ADI1, Sony WIBISONO1. 1Surabaya Diabetes and
Nutrition Centre - Dr. Soetomo Teaching Hospital Faculty of Medicine
Airlangga University, Surabaya, Indonesia

Background: Dyslipidemia is a major component of the
metabolic syndrome (Mets) and a strong risk factor for the
development of cardiovascular disease. High Molecular
Weight (HMW) Adiponectin is an adipocyte-derived hormone
that enhances insulin sensitivity. It plays an important role in
glucose and lipid metabolism. Plasma HMWadiponectin level
is decreased in patients with type 2 diabetes. The effects of
dyslipidemia on plasma HMW adiponectin levels in human
subjects have not yet been studied.
Aim: To investigate the correlation betweenHMWadiponectin
level and lipid profile in the type-2 diabetes mellitus (T2DM)-
Mets patients.
Method: This is a cross sectional study with T2DM-Mets
patients who came to the outpatient clinic of Soetomo
Hospital in Surabaya during January 2010 to December 2012.
Subjects met the inclusion and exclusion criteria were mea-
sured their HMW adiponectin level in plasma using ELISA
method. Index lipid profilemeasuredwere serumhigh-density
lipoprotein cholesterol (HDL-C), triglyceride (TG), low-density
lipoprotein cholesterol (LDL-C), LDL/HDL ratio and TG/HDL
ratio. The study was approved by the local Research Ethics
Committee and subjects gave written informed consent.
Results: Forty T2DM-Mets patients consisted of 16 (40%)
males and 24 (60%) females who met inclusion and exclusion
criteria were enrolled in this study. Their mean of age was
51 ± 5.2 years old, duration of illness was 16.49 ± 23.4 months,
HMW adiponectin level was 2,195.6 ± 4.6 ng/mL, A1C level
was 8.52 ± 0.9%, BMI was 26.62 ± 4.5 kg/m2, LDL-C level was
148.35 ± 31.1 mg/dL, triglyceride level was 173.00 ± 100.2 mg/
dL, HDL-C level was 48.15 ± 8.93 mg/dL, LDL/HDL ratio was
3.15 ± 0.7, and TG/HDL ratio was 3.78 ± 2.4. Spearman’s correl-
ation analysis showed that HMW adiponectin level was
significantly correlated with triglyceride level and TG/HDL
ratio (p = 0.009; r =−0.407 and p = 0.014; r =−0.387, respect-
ively). However, no significant correlation found with HDL-C,
LDL-C, and LDL/HDL ratio.
Conclusion: Triglyceride cholesterol and TG/HDL ratio are
correlated with HMW adiponectin level in this T2DM-MetS
population.

PH-06
Fluoxetine treatment impairs E-cadherin-mediated cell
adhesion and altered calcium homeostasis in pancreatic beta
cells
Huang-Yu CHANG1, Shu-Ling CHEN1, Yun-Wen CHEN1*.
1Department of Pharmacology, College of Medicine, National Cheng
Kung University, Taiwan
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Selective serotonin reuptake inhibitors (SSRIs) are the most
common prescribed drugs for anxiety and mood disorders.
Long term use of SSRIs is associated with an increased risk of
diabetes, but the mechanism(s) underlying this association
is not fully elucidated. Evidences showed that E-cadherin-
mediated cell adhesion plays an important role on glucose-
stimulated insulin secretion (GSIS) in pancreatic β-cells.
Calcium signaling is essential for the release of insulin
granules. We showed that Fluoxetine significantly reduced
GSIS of mouse insulin secreting MIN6 cells. MIN6 cells formed
smaller colonies of loosely packed cells with reduced cell-cell
contact after fluoxetine treatment. Immunohistochemistry
revealed that E-cadherin largely accumulates in cytosol,
mainly in Golgi apparatus. Fluoxetine reduces the mem-
brane-localized E-cadherin due to increase of its endocytosis.
Fluoxetine inhibits spreading of cells attached to E-cad/Fc
as well as disrupts E-cadherin-mediated actin filament.
Furthermore, single β-cell calcium measurement indicated
that fluoxetine significantly suppresses ER calcium release
and the activation of store-operated calcium entry (SOCE) via
reduction of ER calcium storage and inhibition of STIM1
trafficking after ER calcium depletion respectively. Our
results suggested that exposure to fluoxetine results in
impaired β-cell function, occurring in concert with reduction
of E-cadherin-dependent cell adhesion and alterations of
calcium homeostasis.

PH-08
A comparison of intraportal islet transplantation outcome
between intraportal and intravenous injection of bonemarrow
derived spheroids
Bae Jun OH1, JinMyung CHOI1, Seung-Hoon OH1, You-Bin LEE1,
Sang-Man JIN1, Moon Kyu LEE1, Jae Hyeon KIM1*. 1Division of
Endocrinology and Metabolism, Department of Medicine, Samsung
Medical Center, Sungkyunkwan University School of Medicine, Korea

Object: Recently stem cells have emerged as a helper for
supporting islet engraftment following islet transplantation.
Previously, we showed the enhanced therapeutic efficacy of
islet after co-transplantation of bone marrow-derived spher-
oids (BM-spheroid) formed using 3-dimension culture from
BM-derived mononuclear cells (BM-MNCs) in a marginal mass
renal subcapsular islet transplantation model. In the present
study, we compared the intraportal islet co-transplantation
outcome with BM-spheroid between two injection routes via
portal vein and peripheral vein (portal-spheroid vs. venous-
dissociated spheroid).
Methods: Transplanted BM-spheroids were traced using green
fluorescent protein transgenic (GFP-Tg) mice and MRI with
nanoparticle labeling. The morphology of intraportally trans-
planted islet, revascularization of islets and iron-labeled BM-
spheroids were examined by immunohistochemistry. The
efficacy of co-transplanted BM-spheroids via intraportal or
intravenous route was investigated using a syngeneic mar-
ginal mass intraportal islet transplantation model. Blood
glucose concentration was monitored for 1 month.
Results: Portal-spheroid co-transplantation with islets
improved the post-transplant outcomes in terms of glucose
tolerance, serum insulin levels, and diabetes reversal rate
when compared with islet alone or venous-dissociated
spheroid co-transplantation. The area of grafted endocrine
tissue and vascularization of individual islets within the graft-
bearing liver was significantly higher in the portal-spheroid
group compared to the islets alone or the venous-dissociated
spheroid group. Also, BM-spheroid cells were found more
frequently within the graft-bearing liver in the intraportal
administration group compared to the intravenous adminis-
tration group.
Conclusion:Our results suggest that co-transplantation of BM-
spheroids via portal vein presents a promising strategy for
improving the efficacy of intraportal islet transplantation.

PH-09
Impaired incretin-induced insulin secretion in enlarged
pancreatic islets in a novel animal model of obese type 2
diabetes
Ghupurjan GHENI1, Norihide YOKOI1, Takuro YAMAGUCHI1,2,
Kohei HONDA1, Mahira HASHIM1, Kanako TAMURA1,
Susumu SEINO1*. 1Division of Molecular and Metabolic Medicine,
Kobe University Graduate School of Medicine, Kobe, 2Kansai Electric
Power Hospital, Clinical Laboratory Center, Fukushima-ku, Osaka,
Japan

Objective: We recently reported the prediabetic changes in
glucose tolerance and insulin resistance in a novel animal
model of obese type 2 diabetes (T2D), the Zucker fatty diabetes
mellitus (ZFDM) rat (Gheni et al., J Diabetes Res, 2015). Our data
suggests that impaired incretin secretion and/or impaired
incretin-induced insulin secretion are involved in the patho-
physiology of the disease. In fact, the latter was confirmed by
insulin secretion experiment using isolated pancreatic islets,
but the mechanism is still unclear. In this study, we aimed to
elucidate the mechanism of the impaired incretin-induced
insulin secretion in prediabetic ZFDM rats.
Methods: The ZFDM rats harboring the fatty mutation (fa) in
the leptin receptor gene were used in this study (fa/fa, obese
diabetic; fa/+, non-obese control). We measured plasma
glucagon-like peptide 1 (GLP-1) and glucose-dependent insu-
linotropic polypeptide (GIP) concentrations during OGTT in 8-
and 12-week-old prediabetic rats. We also measured the
diameter of isolated islets, and defined enlarged islets as
those with diameter more than 300 μm and normal islets as
diameter less than 300 μm. We then evaluated the mRNA
expression levels of GLP-1 receptor and GIP receptor as well as
incretin-induced insulin secretion from these islets.
Results: Plasma GLP-1 and GIP concentrations during OGTT in
fa/fa rats were higher than those in fa/+ rats, indicating no
impairment in the incretin secretion in fa/fa rats. The relative
number of enlarged islets of fa/fa rats was significantly
increased at 12 weeks of age as compared to that at 8 weeks
of age. ThemRNAexpressions of GLP-1 andGIP receptors in fa/
fa rats at 12 weeks of age were significantly decreased in both
enlarged and normal islets as compared to those at 8 weeks of
age. Incretin-induced insulin secretion from enlarged islets of
fa/fa rats was significantly decreased than that from normal
islets.
Conclusion: Our data suggests that the enlargement in
pancreatic islets with age may be associated with impaired
incretin-induced insulin secretion in prediabetic state of ZFDM
rats.

PH-10
The role of leucine in stimulation of adipocyte lipolysis
Poh Ling KOH1, Jia Pei HO1, Cheryl PANG1, Hong Chang TAN2,
Jean-Paul KOVALIK1*. 1Duke-NUS Medical School, Cardiovascular
and Metabolic Disorders Program, 2Department of Endocrinology,
Singapore General Hospital, Singapore

Branched chain amino acids (BCAA), including leucine, have
been shown to be linked to the development of insulin
resistance under high fat conditions in both human subjects
and mouse models (Newgard 2012). While some evidence
suggests that activation of mammalian target of rapamycin
(mTOR) is important for the effects of BCAA on whole body
metabolism, the exactmechanism is unknown. Adipose tissue
is a major site of BCAA metabolism and is thus a potential
driver of BCAA-related insulin resistance. We conducted
studies to determine the effects of the BCAA leucine on
adipocyte metabolism and function.
Leucine is taken up and processed by cultured adipocytes
with expected changes in the levels of amino acids, organic
acids and acyl-carnitines related to BCAAmetabolism. A novel
finding was that leucine enhances the ability of isoproterenol
to stimulate lipolysis in adipocytes. The downstream
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metabolite of leucine, alpha-ketoisocaproic acid (KIC) was
unable to stimulate lipolytic activation. Leucine exposure
results in phosphorylation of mTOR in adipocytes. However,
blocking mTOR activation with rapamycin had no effect on
leucine-mediated stimulation of lipolysis. Efforts are under-
way to determine the site of action for leucine-stimulation of
lipolysis in cultured adipocytes. The novel finding that leucine
can sensitize adipocytes to lipolytic activation provides a
possible explanation for the link between elevated circulating
leucine levels and the development of insulin resistance.
Reference
Newgard C.B., Interplay between lipids and branched-chain

amino acids in development of insulin resistance.Cell Metab,
2012. 15(5): 606–14.

PH-12
Impaired RBC deformability is associated with pancreatic beta
cell dysfunction and diabetic retinopathy in patients with type
2 diabetes
Ho Jin KIM1*, Jun Sung MOON1, Ji Sung YOON1,
Kyu Chang WON1, Hyoung Woo LEE1. 1Department of Internal
Medicine, Yeungnam University College of Medicine, Korea

Aim: Red blood cell (RBC) deformability is an ability of RBC to
change shape under stress, and it has been known to be
decreased in diabetes. However, the role of RBC deformability
is not determined in type 2 diabetes (T2D) yet.We attempted to
clarify whether RBC deformability is related with diabetic
complications.
Methods: This was a cross-sectional study, and 452 T2D
patients were enrolled. RBC deformability was measured by
using a microfluidic ektacytometer and expressed as elong-
ation index at 3 Pa (EI@3P, %).
Results: 388 patients (mean age 60.37 ± 11.98 years, male 233)
were finally included. When subjects were categorized into
three groups by hemoglobin A1c (HbA1c; <7% vs. 7≤ <9% vs.
≥9%), mean EI@3 Pa was significantly lower in the poorly
controlled group (31.23 ± 1.60 vs 31.00 ± 1.82 vs. 30.70 ± 1.64,
p < 0.05 by ANOVA). HOMA-B and insulinogenic index were
positively correlated with EI@3 Pa but not with HOMA-IR in
multiple regression analysis. EI@3 Pa was significantly lower
only in patients with retinopathy than those without retinop-
athy (30.53 ± 1.95 vs. 31.20 ± 1.53, p = 0.001). Of quartiles from
lowest EI@3 Pa to highest (reference), the odds ratio (OR) for Q1
was 2.86 (95% confidence interval 1.24, 6.62, p = 0.014) after
adjustment for age, gender, hypertension, smoking, duration
of diabetes, GFR, and triglyceride. If EI@3 Pa increase by 1%, the
risk of diabetic retinopathy will decrease by 24.9%.
Conclusions: These results suggest that impaired RBC deform-
ability is related with decreased pancreatic beta cell function
and the risk of diabetic retinopathy.

PH-13
Inhibition of RAC1-NOX signaling attenuates high-glucose-
induced CD36 expression in pancreatic β-cells
Jun Sung MOON1, Ho Jin KIM1, Ji Sung YOON1,
Hyoung Woo LEE1, Kyu Chang WON1*. 1Department of Internal
Medicine, Yeungnam University College of Medicine, Korea

Objective: Cluster determinant 36 (CD36), a fatty acid trans-
porter, was reported to have a pivotal role in glucotoxicity-
induced β-cell dysfunction.However, little is knownabout how
glucotoxicity influencesCD36 expression. So, the predominant
objective is to reveal the role of RAC1-NOX in CD36 activation
and its impact for the β-cell dysfunction during diabetes
mellitus.
Methods: To address this question, we subjected INS-cells
and primary rat islets to high glucose (30 mM) for 24 hours
in the absence or presence of RAC1 inhibitor NSC23766.
Apoptosis was measured by TUNEL-Nick End Labeling
assay. RAC1 and NOX activity was assessed using the Rac1
Activation Assay kit (Merck Millipore) and by

chemiluminescenceassay. Reactive oxygen species and mito-
chondrial membrane potential were measured by using
DCFDA and DIOC6 dye respectively. Moreover, the protein
expression level of CD36, MAPK signaling pathways in
response to high glucose is assessed by western blot analysis.
Results: Exposure of INS-1 cells to high glucose (30 mM)
upregulated RAC1 and NADPHoxidase activation, and
induced apoptosis. Interestingly, upregulated RAC1 and
NADPH oxidase induced CD36 expression. These effects of
high glucosewere significantlydecreased in INS-1 cells treated
with NSC23766. Moreover, RAC1 inhibition by NSC23766
significantly reduced high glucose-induced mitochondrial
dysfunction assessed by measuring the mitochondrial mem-
brane potential and cytochrome c release. Inhibition of RAC1
also attenuated MAPK signaling.
Conclusion: RAC1 regulates NOX activity, thereby increasing
the expression of CD36 and its downstream signaling lead to β-
cell dysfunction under high glucose conditions.

PH-14
A comparison of sympathetic and parasympathetic nerves
density ratio in pancreatic islets in experimental animalmodel
Hyun Ah KO2, Yu Ji KIM1,2, Kyung Ae LEE1,2, Heung Yong JIN1,2,
Hong Sun BAEK1,2, Tae Sun PARK1,2*. 1Chonbuk National
University Medical School Endocrinology and Metabolism, 2Chonbuk
National University Hospital Research Institute of Clinical Medicine,
Korea

Purpose: The change of sympathetic and parasympathetic
nerves ratio in pancreatic islets have been unclear during
diabetes progression. A connection and an insulin secretion of
sympathetic and parasympathetic nerves in pancreatic islet
are studied on the area of innervated sympathetic, parasym-
pathetic nerves in normal and diabetes rat.
Method: The pancreas of normal and diabetes induced
Sprague–Dawley (SD) rats (n = 4–5/group) were fixed by forma-
lin and were dehydrated by sucrose. After cut by freezing
microtome into 40 μm thick sections, the tissues were stained
with protein gene product 9.5, tyrosine hydroxylase and
choline acetyltransferase for islet cell, sympathetic and para-
sympathetic nerves. All of the stained sections were imaged
by confocal microscopy and the images were analyzed to area
of sympathetic and parasympathetic nerves by pixel and
calculated the ratio of parasympathetic to sympathetic ratio.
Result: There was no significant difference in the area of
parasympathetic nerves between normal and diabetic rat
pancreatic islets, but the area of sympathetic nerve of diabetic
rat was much higher than normal in pancreatic islet. The
parasympathetic to sympathetic nerve density ratio of diabetic
rat was smaller than normal control rats (9.84 vs 40.3).
Conclusion: This study is demonstrated that parasympathetic
to sympathetic nerve density ratio markedly decreased in
diabetic animal model.

PH-15
Sympathetic to parasympathetic nerve density ratio change in
adipocytes in diabetic animal models
NaYoung LEE1, Hyun Ah KO1, Yu Ji KIM2, Kyung Ae LEE2,
Heung Yong JIN1,2, Hong Sun BAEK1,2, Tae Sun PARK1,2*.
1Chonbuk National University Medical School Research institute of
Clinical Medicine, 2Chonbuk National University Hospital
Endocrinology and Metabolism, Korea

Background: White adipose tissue in relation with lipid
mobilization is innervated by sympathetic peripheral nerve
and lipid metabolism is also important in peripheral nerve
regeneration. Autonomic neuropathy involving these sympa-
thetic and parasympathetic nerves is an important and
common chronic complication in diabetes and adipocyte is
also important formetabolic parameters in diabetes. However,
there is no research about the relation between adipose
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tissue and autonomic neuropathy in diabetes. Therefore, we
investigated the morphologic changes of autonomic nerves in
the adipose tissue in diabetic animal model.
Method: Animals were divided into two groups; male db/db
mouse and age matched control mouse were used. White
adipose tissues were collected from db/db control mouse and
were stained with immunohistochemistric method. Tyrosine
hydroxylase and choline acetyltransferase were labeled for
noradrenergic sympathetic and cholinergic parasympathetic
axons of adipose tissue respectively and observed by confocal
microscopy and analyzed. And, protein gene product 9.5 used
for whole autonomic and sensory nerve staining.
Result: Sympathetic nerve fiber density of adipose tissue was
not significantly changed in diabetic and control mouse
adipose tissue. However, Parasympathetic nerve fiber density
of adipose tissuewas significantly increased in diabeticmouse
compare to control. The sympathetic to parasympathetic
nerve density ratio of adipose tissue is lower in diabetic
group compared to control group (0.72 vs 0.55).
Discussion: Both sympathetic and parasympathetic nerve
fibers were observed inwhite adipose tissue. And sympathetic
to parasympathetic nerve fiber density of adipose tissue
density ration was decrease in diabetic group. Further
evaluation for the mechanism of the parasympathetic nerve
fiber density change was needed.

PH-16
Patient with latent autoimmune diabetes in adult (LADA) and
autoimmune haemolytic anemia (AIHA), a probable case of
autoimmune cross reactivity
Andra ASWAR1*, Dante Saksono HERBUWONO1. 1Endocrine and
Metabolic Division, Internal Medicine Departement, Faculty of
Medicine University Indonesia – dr. Cipto Mangunkusumo National
General Hospital, Indonesia

Introduction: Incidence of autoimmune diseses are increasing
in many part of the world. AIHA and LADA are among the
autoimmune diseases that being studied recently. The patho-
logic correlation betweenAIHAandLADA in a patient is not yet
fully understood.
Case illustration: A 34-years-old female patient came with
chief complaint of general weakness since 3 days before
admission. She was diagnosed of having ketosis and anemia.
She has the same symptom 2 year ago and was diagnosed
with anemia and got blood transfusion. About 1 year ago she
was diagnosed with diabetes mellitus and got treatment
with glibenclamide and metformin. No history of diabetes
mellitus and autimmune diseases in the family. From the
physical examination in general is within normal limit.
Laboratory examination show Coomb’s test positive, ANA
positive, high LDH level: 321, GAD 65: >30.0 U/mL (<1.1), ICA:
>1:8 titer (<1:2), Insulin Autoantibody <0.4 U/mL (<0.4),
Random Blood Glucose: 300 mg/dL, blood Ketone: 1,1. She
got treatment with methyl prednisolone 3 × 12 mg, folic acid
2 × 5 mg, vitamin B12 3 × 50 mg, basal insulin 1 × 30 U and
prandial insulin 3 × 28 U.
Discussion: Prevalence of AIHA and LADA diagnosed in a
single patient is not yet known. Autoimmune cross reactivity
is one theory that suggest the connection between both
diseses. The role of HLA is another possible theory that
being studied. Management of patient with LADA and AIHA
need special concerned due to steroid used as immunosupres-
sion for AIHA that can worsen patient blood glucose profile.
Insulin is preferable for blood glucose control in this kind of
patient.
Conclusion: Adult patient with diabetes mellitus whom
diagnosed of having an autoimmune disease such as AIHA,
should be evaluated weather the diabetes it self is due to an
autoimmune process. So the patient can have better manage-
ment and prevent complication.

Obesity/Diabetes & Bariatric Surgery

PI-01
Relation of MPV with serum PON-1 activity and BA-IMT in
diabetic patients with respect to obesity and diabetic
complications
Pinar KARAKAYA1*, Meral MERT1, Yıldız OKUTURLAR1,
Asuman GEDIKBAŞI1, Filiz IṠLIM1, Özlem HARMANKAYA1,
Abdülbaki KUMBASAR1. 1Department of Endocrinology, Bakirkoy
Dr. Sadi Konuk Training and Research Hospital, Turkey

Objective: To evaluate the relation of mean platelet volume
(MPV) levels with serum PON-1 activity and brachial artery
diameter(BAd) and (BA-IMT) in diabetic patients with respect
to obesity and diabetic complications.
Methods: A total of 201 diabetic patients grouped with respect
to obesity [obese (n = 89) and non-obese (n = 112) and diabetic
complications [with (n = 50) or without (n = 150) microvascular
complications and with (n = 91) or without (n = 108) macro-
vascular complications groups were included. Correlation of
MPV values to PON-1 activities as well as to(BAd) and (BA-IMT)
was evaluated in study groups.
Results: PON-1 activity values were respectively in the overall
population, with no significant difference with respect to
obesity and macrovascular diabetic complications, where as
significantly lower values for PON-1 activity were noted in
patients with than without diabetic microvascular complica-
tions. MPV values were 9.10 (0.87) fL in the overall population,
with no significant difference with respect to obesity and
diabetic complications. No significant correlation of MPV
values to PON-1 activity and to(BAd) and (BA-IMT) was noted
in the overall study population as well as in study groups.
Conclusion: In conclusion, our findings revealed a significant
decrease I PON-1 activity in diabetic patients with microvas-
cular rather than macrovascular complications, whereas
regardless of obesity and diabetic complications, no increase
in thrombogenic activity and no relation of thrombogenic
activity with PON-1 activity and(BAd) and (BA-IMT).

PI-03
Effect of bariatric surgery on diabetic complications: the
Taiwan diabesity study
Yi-Cheng CHANG1,2,3*,#, Wei-Jei LEE4,#, Chieh Hsiang LU5,
Seh-Huang CHAO6, Ching-Chu CHEN7. 1Department of Internal
Medicine, National Taiwan University Hospital, 2Graduate Institute
of Medical Genomics and Proteomics, National Taiwan University,
3Institute of Biomedical Science, Academia Sinca, 4Division of General
Surgery, Min-Sheng General Hospital, 5Division of Metabolism &
Endocrinology, Chia-Yi Christian Hospital, 6Division of General
Surgery, Jen-Ai Hospital, 7Division of Endocrinology andMetabolism,
Department of Medicine, China Medical University Hospital,
Taichung, Taiwan, Taiwan
#These two author contribute equally to this work

Background: The effect of bariatric surgery on diabetic
microvascular complications not certain
Methods: In this prospective multi-center study, we compared
renal and retinal complications between 10 obese/overweight
(BMI > 25 kg/m2) diabetic patients receiving bariatric surgery
(including gastric bypass and sleeve surgery) versus 75
patients receiving intensive medical control after follow-up
for 12 months without or with adjustment for baseline
age, gender, oral medications, insulin therapy, glucagon-like
peptide analogues therapy, and life style (including smoking,
alcohol use, and betel nut chewing).
Results: At baseline, the mean age was 43.6 and 51.6 years
(P < 0.001); the mean body mass index (BMI) was 36.03 and
30.1 kg/m2 (P < 0.001); the mean hemoglobin A1c (HbA1c)
was 8.6% and 8.0% (P = 0.2); mean estimated glomerular
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filtration rate (eGFR) was 86.3 and 92.7 mL/min/1.73 m2(P =
0.5); mean urine albumin-creatinine ratio (ACR) was 103 and
132 mg/g (P = 0.5); the percentage of retinopathy was 50% and
16.0% (P = 0.006) for patients receiving bariatric surgery
and intensive medical controls respectively. There is no
significantly difference in baseline blood pressures, lipid
profile, or medications. After 12 months of follow-up, patients
receiving bariatric surgery had significantly greater percentage
reduction in BMI (−29% vs 0.3%, P < 0.001, adjusted P < 0.001),
greater percentage reduction in HbA1c (−32% vs −1%, P < 0.001,
adjusted P < 0.001), greater increase in estimated GFR (24% vs
−3.5%, P < 0.001, adjusted P = 0.001), greater reduction in urine
ACR (−8.3% vs 0.1%, P < 0.001, adjusted P = 0.04), and a trend
of greater regression of retinopathy (−20% vs 1.3%, P = 0.2,
adjusted P = 0.3) as compared to patients receiving intensive
medical control. After further adjustment for HbA1c reduction,
the relative improvement in eGFR remained significant
(P = 0.004) but the improvement in urine ACR is attenuated
(P = 0.11).
Conclusion: Obese/overweight diabetic patients receiving
bariatric surgery have significantly reduced nephropathy
and possibly reduced retinopathy as compared to intensive
medical control.

PI-04
Visceral adiposity index predicts the conversion of
metabolically healthy obesity to an unhealthy phenotype
Woo Je LEE1, Yu Mi KANG1*, Chang Hee JUNG1,
Yun Kyung CHO1, Jung Eun JANG1, Jenie Yoonoo HWANG2,
Eun Hee KIM2, Joong-Yeol PARK1, Hong-Kyu KIM2. 1Department
of Internal Medicine, Asan Medical Center, University of Ulsan
College of Medicine, 2Department of Health Screening and Promotion
Center, Asan Medical Center, University of Ulsan College of
Medicine, Korea

Background: Some individuals with metabolically healthy
obesity (MHO) convert to metabolically unhealthy obesity
(MUO) phenotype, and visceral adiposity is one of proposed
mechanisms underlying such conversion. Visceral adipose
index (VAI) is a novelmodelwhich estimates visceral adiposity
based on anthropometric and lipid profiles. We aimed to
determine the association of VAI-estimated visceral adiposity
with the MHO-to-MUO conversion and the predictive value of
VAI in estimating such unfavorable outcomes.
Methods: 5,187 Korean subjects with theMHOphenotypewere
enrolled and stratified by body mass index and metabolic
health state according toWildman criteria at baseline and last
follow-up examinations. VAI was calculated at baseline.
Results:Over amedian follow-up period of 37.9months, 27.6%
of subjects converted to MUO phenotype. Higher VAI quartiles
were associated with a greater proportion of subjects who
underwent MHO-to-MUO conversion, and also with increased
odds ratios for such conversion even after multivariate
analyses. According to ROC analyses, the optimal VAI cut off
value was 1.30, with a sensitivity of 56.1% and a specificity of
64.4% (AUC, 0.636; 95% CI, 0.618–0.654, P < 0.001), and the
predictive value of VAI was superior to that of WC (differences
between areas, 0.072; 95% CI, 0.048–0.096, P < 0.001).
Conclusions: VAI-estimated visceral adiposity is well corre-
lated with the prognosis of MHO subjects, and VAI has a good
predictive value in determining the MHO-to-MUO conversion.

PI-05
Association between human adenovirus-36 infection, obesity
and glycemia in prospective follow-up of Hong Kong Chinese
school children
Alice Pik Shan KONG1,2,3*, Kai Chow CHOW4, Paul CHAN5,
Chun Kwok WONG6, Mary WAYE7, Andrea LUK1,2,3,
Ronald MA1,2,3, Juliana CHAN1,2,3. 1Department of Medicine and
Therapeutics, The Chinese University of Hong Kong, 2Hong Kong
Institute of Diabetes and Obesity, The Chinese University of Hong

Kong, 3Li Ka Shing Institute of Health Sciences, The Chinese
University of Hong Kong, 4Nethersole School of Nursing, The
Chinese University of Hong Kong, 5Department of Microbiology, The
Chinese University of Hong Kong, 6Department of Chemical
Pathology, The Chinese University of Hong Kong, 7School of
Biomedical Sciences, The Chinese University of Hong Kong, Hongkong

Increasing evidence suggest a link between obesity and viral
infection. Adenovirus-36 (Ad-36) is the only human adeno-
virus known to be associated with obesity. We aimed to
examine the associations of Ad-36 infection with cardiometa-
bolic risk factors including obesity, glycemia and other obesity
associated cardiometabolic risk factors in school children.
Stored aliquots of Hong Kong Chinese school children from
two territory-wide surveys conducted in 2003 and 2007–08
were examined for Ad-36 infection using serumneutralization
test for Ad-36 antibodies. The school children were called
back for repeated examinations of their anthropometric
indices and cardiometabolic profile including fasting plasma
glucose and lipid, as well as serum for their Ad-36 antibodies.
A total of 983 school children (41.8% male) were called back
for prospective study. Mean follow-up duration was 8.7 years
(standard deviation, SD = 2.7 years). Mean age of the partici-
pants was 14.0 (SD 3.2) years and 22.7 (SD 4.9) years at baseline
and follow-up respectively. The prevalence of Ad-36 infection
at baselinewas 1.5%, while the prevalence increased to 3.3% at
follow-up (p = 0.002). Usingmixed-effects model, therewas no
significant association between Ad-36 infection status and
obesity and obesity-associated conventional cardiometabolic
risk factors including fasting plasma glucose after adjustment
of age and sex. Likewise, there was no significant association
between Ad-36 infection status and obesity and obesity
associated cardiometabolic risk factors using one-way
ANOVA analysis by comparing BMI with the status of Ad-36
infection. To conclude, the prevalence of Ad-36 infection in
Hong Kong Chinese school children was low and there was no
significant association between Ad-36 infection and obesity,
glycemia and obesity associated cardiometabolic risk factors.

PI-06
Ferulic acid stimulates muscle insulin signaling pathway in
high-fat diet-induced obese mice
JarinyapornNAOWABOOT1*, Pritsana PIYABHAN1. 1Department
of Preclinical Science, Faculty of Medicine, Thammasat University,
Pathum Thani 12120, Thailand., Thailand

Ferulic acid (FA) is a plant phenolic acid that has several
pharmacological effects including antihyperglycemic activity.
Thus, the objective of this study is to investigate the effect of
FA on impaired glucose metabolism in high-fat diet-induced
obese mice. Five-week-old ICR mice were fed with normal or
high-fat (45 kcal% fat) diet for 16weeks.During the last 8weeks
of induction, mice were divided into 4 groups of 8 mice each:
normal control mice, obese control mice, and obese mice
treated with FA (25 and 50 mg/kg/day). After 8 weeks of
treatments, FA significantly reduced the elevated blood
glucose and serum insulin levels, and improved glucose
tolerance. Interestingly, FA increased the protein expression of
insulin receptor substrate 1 (IRS1), phosphoinositide-3-kinase
(PI3K), and protein kinase B (Akt) in skeletal muscle tissue of
obese mice. Our findings demonstrate that FA improves
glucose metabolism in HFD-induced obesity by stimulating
the insulin signaling pathway in skeletal muscle tissue.

PI-07
Young women with severe obesity by gastric sleeve resection
of successful weight loss and pregnancy case report
Shuyin MAO1*. 1Nutrition Department, Chimei Medical Center,
Taiwan

Obesity is a problem facing the world today, countries in the
world rising prevalence of obesity problems arising States
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caused considerable health care costs, the case of a 26-year-old
female, height 167 cm, BW: 107 kg, BMI: 38.3, no other chronic
disease, endoscopy have gastroesophageal reflux, abdominal
ultrasound fatty liver, HbA1C: 5.7, working in a convenience
store clerk, working hours Intermediate (12:00 Am–20:00 Pm),
because of his living and working outside, eating Indefinite
meals (mostly convenience store diet food such as bread,
Oden, eating dinner time around 21.00 Pm) have a drink and
snack eating habits, weight gain readme States every year
since graduation, 104 inMarch to the hospital linked to general
surgical want Bariatric surgery seek assistance, a number of
checks done after 104 years July 2 to perform sleeve gastrec-
tomy surgery, in stable condition on July 7 to return home,
after eating progress through each texture after about 3 weeks
after the general progress to diet, weight also successfully after
decreasing from 105 in March reduced to 107 by the weight
72.9 Kg (decrease 34.1 kg) BMI: 26 (overweight, especially
severe obesity →), while successful pregnancy pregnant five
weeks, this young woman by sleeve gastrectomy surgery and
diet under control, within eightmonths succeeded in reducing
nearly 30% of body weight, and track the biochemical values
were normal and smooth pregnancy in marriage.

PI-09
The effect of metformin therapy on insulin resistance and
Ferriman-Gallwey Scores in patientswith idiopathic hirsutism
Filiz CEBECI1, Meral MERT2*, Nahide ONSUN3. 1Department of
Dermatology and Venereology, Medeniyet University, Göztepe
Education and Research Hospital, 2Bakirkoy Dr. Sadi Konuk
Education and Research Hospital, Endocrinology and Metabolism,
3Department of Dermatology and Venereology, Bezmialem Vakif
University, Medical Faculty, Istanbul, Turkey

Introduction: It is well known that hyperandrogenism and
insulin resistance are now closely associated. Our aim was to
investigate the affect of metformin therapy on insulin
resistance and FG scores in overweight presenting with
hirsutism.
Material and methods: 40 overweight women were investi-
gated who applied to outpatient clinic with hirsutism com-
plaint, retrospectively. Hirsutism was defined as Ferriman-
Gallwey (FG) score >8. The diagnosis of IH was based on the
presence of hirsutism, regular ovulatorymenstrual cycles, and
a normal serum androgen profile including free testosterone
(normal: 0.04–3.9 pg/mL) and dehydroepiandrosterone sulfate
(normal: 35–430 μg/dL). There was no history of diabetes
mellitus in the study group. All participants had not used
any medication or oral contraceptives for the last three
months. In the study group, blood sampling was done in the
early follicular phase of spontaneous or induced (by medrox-
yprogesterone acetate 10 mg/day for 7 days) menstrual cycles.
Insulin resistance was calculated with homeostasis model
assessment of insulin resistance (HOMA-IR), using the follow-
ing formula: fasting serum insulin (μU/mL) × fasting plasma
glucose mmol/l)/. All patients were overweight and hyper-
insulinemic. They underwent metformin therapy due to
hyperinsulinemia. Hormone, metabolic, insulin, FG scores
and HOMA-IR scores were investigated at the beginning, 3th,
and 6thmonthof themetformin therapy. SPSS-16was used for
the statistiscs. Wilcoxon test and pearson correlation were
used for the statistics.
Results: 40 patients (mean age ± 6,14) were evaluated. The
Ferriman-Gallwey score (FG) was significantly differ at the
beginning- 3th and 6th month (p < 0.005). There was only
significant differences between at the beginning and 6th
month of HDL level. There were significant differences
between total testosterone levels at 0,3th and 6th months.
We found significant differences only 0 and 3thmonts of 17OH
levels in patients. There were statistically significant differ-
ences between 0,3th and 6th months glucose, insulin and
homa-IR levels (p < 0.05).

Conclusions: Insulin resistance should be assessed in all
hirsute women. Metformin therapy is the first choice for insu-
lin resistance. The metformin therapy significantly improved
insulin resistance, imbalance of endocrine hormones, hirsut-
ism andmenstrual cyclicity in women even though idiopathic
hirsutism. FG scores and testosterone levels should be
improved with metformin therapy in hiruste women. More
studies in larger numbers of patients should be performed to
investigate the role of insulin resistance in womenwith IH.

PI-10
Gender difference on the eating styles and the effect of group
diet education in adolescents in Taiwan
Hsiang-Hsun CHUANG1*, Chieh-hsiang LU1,2,3. 1Ditmanson
Medical Foundation Chia-Yi Christian Hospital, 2Department of
Business Administration, College of Management, National Chung
Cheng University, 3Department of Nursing, DAYEH University,
Taiwan

Objective: Nowadays, the issue of school children obesity and
metabolism syndrome is getting more pressed and continues
to draw attention. It is known that Chia Yi has the highest rate
of school children obesity in Taiwan. Therefore we focus this
issue on the adolescents aged 13–14 in Chia-Yi region and
conduct a study on the eating styles of the subjects, with a
focus on the food they consumes and theway they eat relate to
body weight. We also strive to investigate if diet education
according to group characteristics based on the results we
obtained could succeed in reducing obesity andmaintain body
weight control in school children. This might prove useful for
establishing guidelines for body weight control.
Method: Group of 89 obese students with a mean BMI of 27.28
were analyzed on the effect of co-ed on bodyweight reduction.
Results: Of both the girls and boys, the following factors were
found to have influence on body weight statistically, including
meal frequency, school lunch intake, bed time, water intake,
vegetable consumption, fried food consumption, rice intake,
snack food intake, how fast they eat, bowel movement.
On the co-ed effect on body weight reduction. There are three
classes, one with both girls and boys(co-ed), the other two
classes with either girls or boy only. With the same mean
BMI of 27.28 and being led by the same teacher on skills of
nutrition improvement and physical fitness for one semester,
significant difference of BMI reduction was found. The girls
only class achieved a lower BMI (1.89 reduction) than boys only
class (1.12 reduction), while the co-ed class achieved the least
(0.67 of BMI reduction).
Conclusions: The eating styles of school girls and boys were
different in chia-Yi region. For the obese students in the
context of group diet education, gender conscience has a role
in achieving body weight reduction. It is conjectured that
competitiveness could be heightened and lead to better result
in class of the samesex only, esp in girls. This hints that gender
segregation might be useful in achieving better weight
reduction.

PI-11
Decreased serum betatrophin levels after Roux-en-Y gastric
bypass in obeseChinesepatientswith type 2 diabetes: a 1-year
follow-up
Kaifeng GUO1, Haoyong YU1, Junxi LU1, Yuqian BAO1,
Haibing CHEN1, Weiping JIA1*. 1Shanghai Jiao tong University
Affiliated Sixth People’s Hospital, China

Background: There is increasing evidence that serum beta-
trophin levels, a hormone derived from adipose tissue and
liver, are elevated in type 2 diabetes mellitus (T2D).
Objective: To investigate the relationships between betatro-
phin and metabolic control, insulin resistance (IR), and
pancreatic β-cell function in obese Chinese patients with T2D
who underwent Roux-en-Y gastric bypass (RYGB).
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Methods: This 1-year follow-up study included 34 obese T2D
individuals (18males, 16 females) who underwent RYGB in our
hospital. Anthropometric results, glucose levels, lipid profiles,
and serum betatrophin levels were determined before and 1
year after RYGB.
Results: The serum betatrophin level decreased significantly
after RYGB [72.0 (33.4–180.9) vs. 35.7 (14.8–103.3) ng/mL;
P < 0.001]. The change in betatrophin was significantly posi-
tively correlated with the changes in haemoglobin A1c (A1C)
and fasting plasma glucose (FPG) and negatively correlated
with the changes in the 2-h C-peptide/fasting C-peptide (2hCP/
FCP) and HOMA of beta cell function (HOMA-β%) (P < 0.05).
Multiple stepwise regression analysis showed that the change
in the serum betatrophin level was independently and
significantly associated with the changes in FPG (β = 0.586,
P < 0.001) and 2hCP/FCP (β = –0.309, P = 0.021).
Conclusions: Circulating betatrophin might be involved in the
regulation of glucose control and insulin secretion in obese
Chinese with T2D soon after RYGB.

PI-12
Relationship between gestational weight gain and pregnancy
complications, delivery outcome
Wenjia YANG1, Feifei HAN1, Xiaoling CAI1, Xueyao HAN1,
Linong JI1*. 1Peking University People’s University, China

The aim of this study is to analyze the relationship between
gestational weight gain and delivery outcomes, pregnancy
complications.
This retrospective study included 1,102 pregnantwomen. Data
were extracted from electronic medical records. Baseline
weight and weight change during the whole pregnancy were
recorded. For the statistical analysis, these participants were
divided into four groups based on the weight gain quartiles in
different trimester of pregnancy.
Weight gain in the second trimester (9.1 ± 3.0 kg) of pregnancy
was positively correlated with macrosomia, and negatively
correlated with neonatal death, which is an independent risk
factor of postpartum hemorrhage (OR = 1.067, 95% CI 1.002–
1.137, P = 0.04) andmacrosomia (OR = 1.145, 95%CI 1.027–1.276,
P = 0.02). Weight gain in the third trimester (6.1 ± 2.6 kg) was
positively correlated with neonate weight and macrosomia,
and negatively correlated with neonatal death, preterm birth,
gestational diabetes, infant of low-birth weight. It is an
independent risk factor of preterm birth (OR = 0.770, 95% CI
0.646–0.916, P < 0.01), infant of low-birth weight (OR = 0.813,
95% CI 0.668–0.990, P = 0.03) and gestational diabetes (OR =
0.828, 95% CI 0.743–0.923, P < 0.01). Total gestational weight
gain (15.3 ± 5.2 kg) was positively correlated with neonate
weight and the morbidity of macrosomia, and negatively
correlated with the neonatal death, gestational diabetes,
preterm birth and infant of low-birth weight, which is an
independent risk factor for the development of neonatal death
(OR = 1.063, 95% CI 1.019–1.109, P < 0.01), postpartum hemor-
rhage (OR = 1.096, 95% CI 1.020–1.178, P = 0.02), macrosomia
(OR = 0.890, 95% CI 0.793–0.998, P = 0.05), infant of low-birth
weight and gestational diabetes (OR = 0.922, 95% CI 0.865–
0.982, P = 0.01).
According to this analysis, the weight gain during pregnancy
was associated with the gestational complications, adverse
pregnancy outcomes, status of neonatal abnormality in
varying degrees.

PI-15
Assessment of the Dynamic Insulin Secretion and Sensitivity
Test (DISST) in morbidly obese subjects pre and post gastric
bypass
John WILSON1*, Paul DOCHERTY2, Richard STUBBS3,
Brian CORLEY1, Jeremy KREBS1. 1University of Otago (Wellington),
2Biomedical Engineering Department, University of Canterbury,
3Wakefield Obesity Clinic, Wellington, New Zealand

Recently a new test for the assessment of insulin resistance,
the Dynamic Insulin Sensitivity and Secretion Test (DISST)
[1,2], has been developed as a suitable substitute for the
current but complex reference method, the euglycaemic
hyperinsulinaemic clamp (EIC). The DISST method has been
validated against the clamp in a range of stable state situations
but not after an interventionwhich is known to fundamentally
change glucose homeostasis and insulin sensitivity. The
primary aim of this study is to test preliminary performance
of DISST relative to the EIC in a morbidly obese cohort before
and after bariatric surgery.
Methods: The DISST test was compared to the EIC in pre
surgery morbidly obese patients and at 3 weeks post gastric
bypass surgery. Correlation and Bland-Altman analysis was
performed.
Results:A total of 11 subjectswere recruitedwith 10 having pre
surgeryand 8having post surgeryDISSTand EIC data.Matched
data for all DISST versus EIC showed good correlation between
the two (r = 0.76, CI 0.45–0.90, n = 18). Bland-Altman analysis
showed DISST underestimated the clamp by 0.96 × 10−2 mg L
kg−1 min−1 pmol−1 (95% confidence intervals −2.24 to 0.32). For
just the pre surgery group correlation between DISST and EIC
was r = 0.81(95% CI 0.37–0.95, n = 10) and with Bland-Altman
analysis DISST again under estimates the clamp by 1.16 × 10−2

mg L kg−1 pmol−1 (95% confidence intervals −2.65 to 0.33). In
the post surgery group correlation between DISST and EIC was
only r = 0.47 (95% CI 0–0.88, n = 8) and Bland Altman analysis
DISST underestimated the clamp by 0.71 × 10−2 mg L kg−1

pmol−1 (95% confidence intervals −1.61 to 0.19).
Conclusion: The DISST test shows promise for use inmorbidly
obese individuals compared to the EIC but numbers are small
with wide confidence intervals. Further investigations on
utility especially in the post surgery setting are needed.
References
1. Lotz TF, Chase JG, McAuley KA, Lee DS, Lin J, Hann CE,

Mann JI. Transient and steady-state euglycemic clamp
validation of a model for glycemic control and insulin
sensitivity testing. Diabetes Technol. Ther., 8 (3) (2006), 338–
346.

2. McAuley KA, Berkeley JE, Docherty PD, Lotz TF, Temorenga
LA,Shaw GM,Williams SM,Chase JG,Mann JI.TheDynamic
insulin sensitivity and secretion test-a novel measure of
insulin sensitivity.Metabolism 60 (2011) 1748–1756.

PI-16
Correlation between uric acid and body fat distribution in type
2 diabetes mellitus
Jung Kyu PARK1, JaeWan KWON1, Eon Ju JEON1, Eui Dal JUNG1,
Ho Sang SHON1, Ji Hyun LEE1*. 1Department of Internal Medicine,
Catholic University of Daegu, School of Medicine, Korea

There has been a renewed interested in hyperuricemia and its
association with a number of clinical disorders other than
gout, including hypertension, cardiovascular disease, meta-
bolic abnormalities such as obesity and metabolic syndrome.
The relationship between the regional distribution of body fat
and uric acid in patient with type 2 diabetes mellitus (DM) is
not well established. The aim of this study was to investigate
the relationship between uric acid and body fat distribution in
patient with type 2 DM. A total of 228 subjects with type 2 DM
(184 normouricemia and 44 hyperuricemia) were included in
this study. Hyperuricemia was defined >5.7 mg/dL. Clinical
and anthropometric profile, such as body mass index (BMI),
waist and hip circumferences, waist-to-hip ratio, skinfold
thickness, and lipid profiles were measured. Abdominal fat
amount was measured by single slice abdominal computed
tomography scanning. Hyperuricemic group compared with
normouricemic group had statistically increased visceral fat
(132.06 ± 42.58 vs 111.39 ± 42.58 cm2, p = 0.004) amount and
triglyceride (173.41 ± 73.59 vs 130.53 ± 69.41 cm2, p < 0.001). Uric
acid levels were positively correlated with visceral fat amount
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(r = 0.254, p < 0.001), BMI (r = 0.175, p = 0.008), and triceps
skinfold thickness (r =−0.216, p = 0.001). In addition, uric acid
levels were strongly correlated with triglyceride (r = 0.255,
p < 0.001), HDL-cholesterol(r =−0.249, p < 0.001), Apo A(r =
−0.143, p = 0.033) in Pearson’s correlation. Our data shows
that uric acid levels were correlated with body fat composi-
tions of peripheral aswell as central lesion, and lipid profiles in
patientswith type 2DM.Uric acidmay be related to the visceral
adiposity and triglyceride, and help to define a risk factor for
the complications with type 2 DM.

PI-17
Correlation between Computed Tomography indices of
abdominal fat distributions and lipid metabolism in patients
with type 2 diabetes
Jung Kyu PARK1, JaeWan KWON1, Eon Ju JEON1, Eui Dal JUNG1,
Ho Sang SHON1, Ji Hyun LEE1*. 1Department of Internal Medicine,
Catholic University of Daegu, School of Medicine, Korea

Central obesity is related to lipid metabolism abnormality in
diabetic patients. The aim of this study was to investigate the
relationships between Computed Tomography indices of
abdominal fat distributions and glucose, lipid metabolism in
Patients with type 2 diabetes. Total 642 subjects with type 2
diabetes were enrolled. Abdominal fat amounts were mea-
sured by single slice abdominal computed tomography
scanning. Clinical and anthropometric profile, such as body
mass index (BMI), waist and hip circumferences, waist-to-hip
ratio (WHR), and lipid profile were measured. Triglyceride was
higher in high visceral fat to subcutaneous fat ratio group (V/S
ratio≥0.4) than in low V/S ratio group (V/S ratio<0.4) (p < 0.001),
and HDL-C was lower in high V/S ratio group than in low V/S
ratio group (p < 0.001).). In pearson’s correlations, Total
abdominal fat was correlatedwithHDL-C (r =−0.192, p < 0.001),
and Triglyceride (r = 0.121, p < 0.002). Visceral fat was corre-
lated with HDL-C (r =−0.305, p < 0.001) and Triglyceride (r =
0.235, p < 0.001). Subcutaneous fat was also correlated with
LDL-C (r = 0.080, p < 0.04). But Visceral to subcutaneous fat
ratio, which is known to be related with cardio-metabolic risk,
was not correlated with Lipid profile (Total cholesterol,
Triglyceride, HDL- and LDL-cholesterol). High Visceral fat to
subcutaneous fat ratio group (V/S ratio≥0.4) have higher
Triglyceride, and lower HDL-C than those in Low V/S ratio
group. Further prospective studies with long-term follow-up
are required to establish a correlation between CT indices of
abdominal fat distributions and lipid metabolism

PI-18
Role of androgen in gender differences in adipocyte fatty
acid binding protein induced by body fat content and
distribution
Xiang HU1, Xiaojing MA1, Xiaoping PAN1, Yuqi LUO1,
Yiting XU1, Qin XIONG1, Yuqian BAO1*, Weiping JIA1.
1Department of Endocrinology and Metabolism, Shanghai Jiao Tong
University Affiliated Sixth People’s Hospital Shanghai Clinical Center
for Diabetes; Shanghai Diabetes Institute, China

Objectives: Adipocyte fatty acid binding protein (A-FABP) is a
transport protein inmature adipocytes. Clinical investigations
have indicatedwomenhave higher levels of A-FABP thanmen.
In consideration of sex hormones and body fat content and
distribution, the present studyaimed to identify factors related
to gender differences in serum A-FABP levels.
Methods: Serum A-FABP levels were measured by a sandwich
enzyme-linked immunosorbent assay. An automatic bioelec-
trical impedance analyzer was used to measure the fat mass
and percentage of the total body, trunk, arms, and legs.
Results:A total of 507 participantswere enrolled, including 194
men, 132 premenopausal women, and 181 postmenopausal
women. SerumA-FABP levels increased in the order frommen

to premenopausal women to postmenopausal women for
participants in both body mass index (BMI) categories
(BMI < 25.0 kg/m2 or BMI≥ 25.0 kg/m2; all P < 0.05). Spearman
correlation analyses showed that the indexes of the total and
segment body fat were correlated with serum A-FABP levels
significantly in both genders (all P < 0.001). Total testosterone
(TT) and sex hormone-binding globulin (SHBG) displayed
negative associations with serum A-FABP levels in men (all
P < 0.001). In pre- and postmenopausal women, TT, free
testosterone (FT), and bioavailable testosterone (BAT) were
positively associated with serum A-FABP levels (all P < 0.001),
whereas SHBG was negatively (P < 0.001 and P = 0.001, respect-
ively) associated with serum A-FABP levels. Multiple stepwise
regression analyses showed the trunk FMwas an independent
and positive factor of serum A-FABP levels in our sample of
men and pre- and postmenopausal women. For men, TT was
associated independently and inversely with serum A-FABP
levels. For pre- and postmenopausal women, BAT and TTwere
independent and positive factors associated with serum A-
FABP levels, respectively. After adjustment for the factors
related to serum A-FABP levels, the associations described
above remained significant.
Conclusion: Serum A-FABP levels increased following the
order of men, premenopausal women, and postmenopausal
women progressively. Androgen was identified as an inde-
pendent and negative factor of serum A-FABP levels in men
andan independent andpositive factorof serumA-FABP levels
in women. Based on its effects on fat content, especially trunk
fat, androgen may contribute to gender differences in serum
A-FABP levels.

PI-19
Controlled attenuation parameter (CAP) have close
relationship with the prevalence and the severity of NAFLD in
a T2DM population
Jaehyuk LEE1*, Kwangjun KIM2. 1Seonam University, Myongji
Hospital, 2Yonsei University, College of Medicine, Korea

Background: The severity of non-alcoholic fatty liver disease
(NAFLD) in type 2 diabetes mellitus (T2DM) population
compared with that in normal glucose tolerance (NGT)
individuals has not yet been assessed by a quantitative
method. We investigated the prevalence and the severity of
NAFLD in a T2DM population using controlled attenuation
parameter (CAP).
Methods: Subjects who underwent testing for biomarkers
related to T2DMand CAP using Fibroscan® during a regular
health check-up were enrolled. CAP values of 250 dB/m and
300 dB/m were selected as the cutoffs for the presence of
NAFLD and for moderate to severe NAFLD respectively.
Biomarkers related to T2DM included fasting glucose/insulin,
C-peptide, HbA1c, glycoalbumin, and HOMA-IR.
Results: Among 340 study participants (T2DM, n = 66; pre-
diabetes, n = 202; NGT, n = 72), the proportion of subjects with
NAFLD increased according to the glucose tolerance status
(31.9% in NGT; 47.0% in pre-diabetes; 57.6% in T2DM). The
median CAP value was significantly higher in subjects with
T2DM (265 dB/m) than in thosewith pre-diabetes (245 dB/m) or
NGT (231 dB/m) (all P < 0.05). Logistic regression analysis
showed that subjects with moderate to severe NAFLD had a
2.4-fold (odds ratio) higher risk of having T2DM than those
without NAFLD (P = 0.02; 95% confidence interval, 1.13–4.86),
and positive correlations between the CAP value andHOMA-IR
(ρ = 0.407) or C-peptide (ρ = 0.402) were demonstrated.
Conclusion: Subjects with T2DM had a higher prevalence of
severe NAFLD than those with NGT. Increased hepatic
steatosis was independently associated with the presence of
T2DM, and insulin resistance induced by hepatic fatmay be an
important mechanistic connection.
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PI-20
Correlation between insulin sensitivity and pathohistological
findings in non-alcoholic fatty liver disease
Eri AMANO1*, Satoko OHMI1, Masafumi ONO2,
Hiroshi TAKATA1, Seiki HIRANO1, Shogo FUNAKOSHI1,
Yuichi NISHI1, Kumiko YOSHIMURA1, Yoshio TERADA1,
Toshiji SAIBARA2, Shimpei FUJIMOTO1. 1Department of
Endocrinology, Metabolism, and Nephrology, Kochi Medical School,
Kochi University, 2Department of Gastroenterology and Hepatology,
Kochi Medical School, Kochi University, Japan

While the association of the prevalence of non-alcoholic fatty
liver disease (NAFLD) with impaired glucose metabolism has
been reported, the association between the severity of NAFLD
and glucose tolerance remains to be clarified. We previously
reported that the stages of severity in histological findings
(Matteoni’s classification) independently affect insulin sensi-
tivity/resistance in NAFLD. In this study, correlation between
insulin sensitivity and pathohistological findings of liver
specimens in detail in patients with NAFLD. Glucose tolerance
of 131 Japanese patients [sex: male/female = 73/58; age (y):
46.4 ± 16.5 (mean ± SD); BMI: 29.0 ± 5.2] in our hospital diag-
nosed as NAFLD by histological findings of liver biopsy
specimen was examined by using 75-g OGTT [normal: n = 47;
impaired glucose tolerance: n = 51; diabetes (DM): n = 33]. In
DM, 29 patients did not take any antidiabeticmedication and 4
patients took oral hypoglycemic agents (nateglinide: n = 2;
voglibose: n = 2). Based on the OGTT data, QUICKI, which
reflects insulin sensitivity in both liver and skeletal muscle,
Matsuda Index (MI), which mainly reflects insulin sensitivity
in skeletal muscle, and Hepatic insulin resistance index (HRI),
which mainly reflects insulin resistance in liver were calcu-
lated. Pathohistological findings were scored according to
Fibrosis Score by Brunt et al. (F) (0–4) and NAFLD Activity Score
(NAS) (0–8) composed of scores for steatosis (NAS-S) (0–3),
lobular inflammation (NAS-I) (0–3), and ballooning (NAS-B) (0–
2). Stepwise multiple regression analysis was performed to
predict indices of insulin sensitivity/resistance. Analysis using
QUICKI as a dependent variable and sex (female = 0, male = 1),
BMI, age, F, and NAS-T as independent variables shows that
BMI (β =−0.401), F (β =−0.263), NAS-T (β =−0.193), and sex
(β =−0.158) are predicting factors (R2 = 0.346). Analysis using
QUICKI as a dependent variable and sex, BMI, age, F, NAS-S,
NAS-I, and NAS-B as independent variables shows that BMI
(β =−0.410), F (β =−0.296), and NAS-S (β =−0.150) are predicting
factors (R2 = 0.315). Analysis using normally-distributed log-e-
transformed MI (log-e MI) and log-e-transformed HRI (log-e
HRI) as a dependent variable and sex, BMI, age, F, and NAS
(NAS-T or NAS-S, NAS-I, and NAS-B) as independent variables
shows that BMI (β =−0.456) and F (β =−0.336) (log-e MI:
R2 = 0.356) and BMI (β = 0.495) (log-e HRI: R2 = 0.245) are
predicting factors, respectively. These findings indicate that
although adiposity is correlated with insulin sensitivity in
both liver and skeletal muscle, fibrosis in liver histology is an
important factor to predict insulin sensitivity in skeletal
muscle independent of adiposity in NAFLD.

PI-21
Circulating soluble IL-6 receptor levels and visceral adipocyte
size are associated with insulin resistance in morbidly obese
subjects
Feng-Chih KUO1*, Ya-Hsien HUANG2,3, Fu-Huang LIN3,
Yi-Jen HUNG1, Chang-Hsun HSIEH1, Nain-Feng CHU3,4,
Chien-Hsing LEE1. 1Division of Endocrinology and Metabolism,
Department of Internal Medicine, Tri-Service General Hospital,
National DefenseMedical Center, Taipei, 2Clinical Laboratory Section,
Cardinal Tien Hospital, New Taipei City, 3School of Public Health,
National Defense Medical Center, Taipei, 4Taitung Hospital, Ministry
of Health and Welfare, Taitung, Taiwan, Taiwan

Background:Morbid obesity is related to chronic inflammation
and many related metabolic complications. Interleukin (IL)-6

plays a pivotal pathophysiological role in obesity, and IL-6
trans-signaling via the soluble IL-6 receptor (sIL-6R) has a
major pro-inflammatory effect. The aim of this study was to
investigate the associations between sIL-6R, adipocyte size
and insulin resistance in morbidly obese individuals.
Methods: We measured levels of sIL-6R, high-sensitivity C-
reactive protein (hs-CRP), and lipid parameters and estimated
insulin resistance using homeostasis model assessment
(HOMA-IR) before the patients underwent bariatric surgery.
Mesenteric adipose tissue was collected during surgery,
adipocyte size and levels of membrane bound IL-6 receptor
(mIL-6R) were evaluated. In total, 35 adults (20 men and 15
women) were recruited.
Results: The subjects with high HOMA-IR (≥2.4) had higher
fasting glucose/insulin, triglycerides, sIL-6R, adipocyte size
and lower high-density lipoprotein (HDL) cholesterol andmIL-
6R than those with low HOMA-IR (<2.4). Adipocyte size
positively correlated with sIL-6R (r = 0.559, P = 0.001) and
HOMA-IR (r = 0.773, P = <0.001) independent of age, sex, body
mass index (BMI), waist and use of diabetic drugs. In addition,
every 1 ng/mL increase in sIL-6R concentration corresponded
to a 10.9% decrease in the likelihood of maintaining lower
insulin resistance. Furthermore, a sIL-6R level of 77.45 ng/mL
was a reasonable cutoff level to predict lower insulin
resistance in morbidly obese subjects.
Conclusion: Circulating sIL-6R and adipocyte size are more
closely associated with insulin status than waist circumfer-
ence or BMI in morbidly obese adults. sIL-6R may be a useful
biomarker to predict insulin status among morbid obese
subjects.

PI-22
Inhibition of local macrophage growth ameliorates obesity-
associated adipose tissue inflammation, insulin resistance
and hepatic steatosis in HFD-fed mice
Yutaro MORITA1, Takafumi SENOKUCHI1*, Sarie YAMADA1,
Takeshi MATSUMURA1, Eiichi ARAKI1. 1Department of Metabolic
Medicine, Faculty of Life Sciences, Kumamoto University, Japan

Objective: Chronically increased activity of the innate
immune system has been implicated in the pathogenesis of
the insulin resistance associated with obesity and type 2
diabetes. Although the tissue macrophage has been demon-
strated proliferating in the adipose tissue and the liver,
the roles of the macrophage proliferation in the development
of insulin resistance and hepatic steatosis are largely
unknown.
Research design andmethods: To verify the direct evidence of
involvement of tissue macrophage proliferation for adipose
tissue inflammation and hepatic steatosis, we generated a
transgenic mouse whose macrophage proliferation is specif-
ically suppressed by inducing the expression of cyclin
dependent kinase inhibitor, p27kip under the regulation of
the scavenger receptor promoter/enhancer (mac-p27Tg). The
mac-p27Tg mice were fed High-Fat Diet (HFD) to assess the
impact on adipose tissue inflammation, insulin resistance and
hepatic steatosis.
Results: Glucose and insulin tolerance tests in HFD-fed mac-
p27Tg indicate significantly enhanced glucose clearance and
insulin sensitivity compared with the control littermates.
Macrophages were less accumulated in mac-p27Tg adipose
tissue. The crown-like structure formation was significantly
reduced in mac-p27Tg along with decreased inflammatory
cytokine mRNA expression in adipose tissue. The triglyceride
content in the liver was significantly decreased in HFD-fed
mac-p27Tg mice compared with the controls. Azan staining
showed significant reduction of liver fibrosis in mac-p27Tg
liver. The mRNA expression of fibrosis markers (collagen1a1,
alpha-SMA) and the NADPH oxidase (p22phox) were signifi-
cantly decreased in mac-p27Tg liver.
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Conclusions: The excess inflammatory response in the
adipose tissue and the formation of hepatic steatosis were
ameliorated bymacrophage growth inhibition. In addition, the
inhibition of macrophage growth resulted in the suppression
of obesity-associated insulin resistance. These results suggest
that the local macrophage proliferation could be the common
pathophysiological feature in formation and progression of
dietary-induced insulin resistance and the formation of
hepatic steatosis.

PI-23
The weight changes of type 2 diabetes patients with non-
insulin antidiabetic drugs: a meta-analysis
Yifei CHEN1, Xiaoling CAI1, Wenjia YANG1, Xueying GAO1,
Xueyao HAN1, Linong JI1*. 1Department of Endocrinology, Peking
University People’s Hospital, China

This meta-analysis is to clarify the weight changes in type 2
diabetes mellitus (T2DM) patients with different non-insulin
antidiabetic treatment. Studies were identified by a literature
search of Medline, Embase, and others from the time that
recording commenced until December 2015. The meta-ana-
lysis was performed by computing the weighted mean
difference (WMD) and 95% confidence interval (CI) for a
change from baseline to the study endpoint for placebo
versus non-insulin antidiabetic drugs.
Totally 206 randomized controlled trials were judged to be
appropriate for inclusion in the meta-analysis. There is no
significant weight change from baseline (WMD −0.63 kg; p
\0.08) in the metformin group (2,353 participants) compare
with placebo. The alpha-glucosidase inhibitor group (2,424
participants) has a significantly greater decrease in theweight
change from baseline (WMD −0.53 kg; p\0.006) compare with
placebo. The Glucagon-like peptide-1 analogue group (5,246
participants) has a significantly greater decrease in theweight
change frombaseline (WMD−1.49 kg; p\0.00001) comparewith
placebo. The sodium-glucose cotransporter 2 inhibitor group
(8,193 participants) has a significantly greater decrease in the
body weight (WMD −1.95 kg; p\0.00001) comparewith placebo.
The dipeptidyl peptidase-4 inhibitor group (16,579 partici-
pants) has a significant increase in the body weight (WMD
0.25 kg; p\0.00001) compare with placebo. The thiazolidine-
dione group (7,768 participants) has a significantly greater
increase in the weight change from baseline (WMD 2.46 kg;
p\0.00001) compare with placebo. The sulphonylurea group
(1,768 participants) has a significantly greater increase in
weight change from baseline (WMD 2.23 kg; p\0.00001)
compare with placebo. According to this meta-analysis, the
weight changes in different treatments in type 2 diabetes were
comprehensively concluded.

PI-24
Association between adolescent pregnancy and sarcopenic
obesity in postmenopausal women: The KNHNES 2009–2010
Jin Hwa KIM1, Hyun Jin KIM2, Taeyoung YANG3,
Sangyong KIM1*. 1Chosun University Hospital, 2Chungnam
National University Hospital, 3Taeyoung21 Hospital, Korea

Objective: The objective of the present study was to determine
whether there was an association between age at first
childbirth and sarcopenic obesity in postmenopausal women.
Research design and methods: This study was based on data
from the Korean National Health and Nutrition Examination
Survey (KNHANES), conducted by the Korean Ministry of
Health and Welfare, from 2009 to 2010. Out of 19,491
participants, the analysis included data for 2,196 postmeno-
pausal women. Subjects were subdivided according to their
age at first childbirth as follows: ≤19 years, 20–24 years, 25–29
years, and ≥30 years. Multivariate logistic regression analyses
were used to identifywhetheror not therewas an independent
association between the age of women at first childbirth and
sarcopenic obesity by adjusting for confounding factors.

Results: The prevalence rates of nonsarcopenic nonobesity,
nonsarcopenic obesity, sarcopenic nonobesity, and sarcopenic
obesity were 48.6%, 16.1%, 15.0%, and 20.3%, respectively.
Sarcopenic obesity prevalence differed significantly between
the subgroups and increasedwith earlier age at first childbirth,
with 11.7% in subjects ≥30 years at first childbirth and 30.7% in
subjects ≤19 years at first childbirth. After fully adjusting for
confounding factors, including chronic diseases, sociodemo-
graphic influences, lifestyle differences, serum 25(OH)D levels,
and reproductive issues, women ≤19 years at first childbirth
were significantly associated with sarcopenic obesity (odds
ratio [OR] 1.719 [95% CI 1.091–2.711]).
Conclusions: Women’s age at first childbirth influenced the
sarcopenic obesity risk in postmenopausal women, and
adolescent pregnancy was independently associated with a
higher risk of sarcopenic obesity in postmenopausal women.

PI-25
Hinokitiol improves insulin action in 3T3-L1 adipocytes
Yun-HsuanWU1, Kai-Li LIU1*. 1Department of Nutrition, School of
Medical Laboratory and Biotechnology Chung Shan Medical
University, Taiwan

In recent decades, obesity has become a worldwide epidemic
disease. Obesity leads to chronic inflammation and insulin
resistance which are associated with the development of type
2 diabetes mellitus, hypertension and cardiovascular disease.
Hinokitiol, a phytochemical isolated from Chamaecyparis
obtusa Siebold & Zucc. var. formosana (Hayatya) Rehder, has
shown anti-cancer, anti-bacterial and anti-inflammatory
functions. Previous data of ours have demonstrated that
Hinokitiol decreases adipogenesis as evidenced by reduction
of lipid droplets and triglyceride level as well as modulation of
adipogenesis related marker expression. Although Hinokitiol
reduces adipogenesis, effect of Hinokitiol especially in insulin
action on differentiated 3T3-L1 adipocytes is not clear.
Differentiated 3T3-L1 adipocytes treated with test concentra-
tion of Hinokitiol of up to 5 μM still had more than 90% of the
cell viability of cultures treated with Dimethyl sulfoxide
vehicle control. Moreover, Hinokitiol did not change the
mRNA expression of of peroxisome proliferator-activated
receptor γ, glucose transporter type 4 (GLUT4), adipocyte
protein 2 and adiponectin in differentiated 3T3-L1 adipocytes.
Notably, pre-treated with Hinokitiol significantly improve
insulin action in differentiated 3T3-L1 adipocytes.
Specifically, insulin-induced protein kinase B and Akt sub-
strate of 160 kDa phosphorylation and membrane GLUT4
protein expression as well as glucose uptake is enhanced by
Hinokitiol treatment. Based on these above findings,
Hinokitiol may improve adipocytes insulin action and have a
health benefits on obesity related insulin resistance.

PI-26
Prebariatric screening for diabetes and cardiovascular risk in
an interdisciplinary obesity center discloses unexpected
gender differences
Kristian RETT1,3*, Lennart SCHMIDT1, Anna BUCKENMAYER1,
Erika FISCHER1,3, Kathrin RÖVENICH1,3, Elke WEITZ1,3,
Plamen STAIKOV2,3, Klara STEIN1,3. 1Department for
Endocrinology and Diabetes, Krankenhaus Sachsenhausen,
2Department for Surgery and Bariatric Surgery, Krankenhaus
Sachsenhausen, 3German Obesity Center, Frankfurt, Germany

Question: Type 2 diabetes prevalence is higher in men, but
diabetic women lose more years of life. Obesity prevalence is
only slightly higher, but bariatric obesity treatment is much
more frequent in women. We therefore performed a gender-
specific evaluation of both systematic diabetes screening and
atherosclerotic cardiovascular risk assessment in an obese
cohort qualifying for bariatric surgery.
Methods: 315 consecutive patients (65%women)whoqualified
for bariatric surgery according to current guidelines and a local
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modification of the Edmonton obesity staging system (EOSS)
were analyzed. In addition to HbA1c and fasting plasma
glucose (FPG), a 75 g oral glucose tolerance test was performed
in all non-diabetic subjects. In patients with known or newly
diagnosed diabetes, 10-year atherosclerotic cardiovascular
disease risk was assessed using established tools (ASCVD,
UKPDS-risk score, ARRIBA).
Results: [mean ± SEM; female vs. male] Among the 143 (80
female/63 male) patients with known or newly diagnosed
diabetes, age (50.3 ± 1.5 vs. 49.0 ± 1.8 years), BMI (48.2 ± 1.4 vs.
47.9 ± 1.6 kg/m2) and diabetes duration (7.4 ± 1.3 vs. 7.8 ± 1.3
years) were not different between men and women. In
contrast, we detected pronounced gender differences in the
prevalence of known diabetes (29.1 vs. 50.5%), rate of newly
diagnosed diabetes cases (33 vs.14.5%) andHbA1c (7.18 ± 0.2 vs.
8.15 ± 0.3%; p = 0.01). Clinical atherosclerosis was 2.8 times
more prevalent (10.4 vs. 28.8%) and estimated 10-year athero-
sclerotic cardiovascular disease risk was significantly higher
(factor 5.9/3.1/2.7 –ARRIBA/ASCVD/UKPDS) in themale cohort.
Conclusions: Systematic prebariatric screening discloses both
higher than expected diabetes prevalence in men and higher
than expected numbers of newly detected type 2 diabetes in
women. The rampant notion of diabetic women having the
same or even higher atherosclerotic cardiovascular disease
risk as compared to diabeticmen, is apparently inapplicable in
the context of very high BMI. In fact, obese diabetic men have
2.5 times more clinical atherosclerosis and three to six times
higher 10-year atherosclerotic cardiovascular disease risk,
than women. Thus, in contrast to published perception,
female preponderance among qualifyers for bariatric surgery
may be a misallocation of resources and a waste of bariatric
risk reduction potential. Taken together, key aspects of
prebariatric screening strategies are diabetes in obese
women and ASCVD in obese men.
Abbreviations: ASCVD, atherosclerotic cardiovascular disease;
ARRIBA, absolute and relative risk reduction in general
practice.

PI-27
Increased overall mortality and presenting more advanced
TNM stage of well differentiated thyroid cancer patients with
type 2 DM
Sheng-Fong KUO1, Jen-Der LIN2*, Chuen HSUEH3,
Tzu-Chieh CHAO4. 1Division of Endocrinology and Metabolism,
Departments of Internal Medicine, Chang Gung Memorial Hospital,
Chang Gung University, Keelung, 2Division of Endocrinology and
Metabolism, Departments of Internal Medicine, Chang Gung
Memorial Hospital, Chang Gung University, Taoyuan, 3Departments
of Pathology, Chang Gung Memorial Hospital, Chang Gung
University, 4Departments of General Surgery, Chang GungMemorial
Hospital, Chang Gung University, Taoyuan, Taiwan

Obesity, type 2 diabetes mellitus (DM) had been known
increased risk of certain cancers. Metformin treatment in
these patients may have better outcome. The purpose of our
study is to realize the characteristics of type 2DMpatientswith
well differentiated thyroid cancer patients. In addition, we had
compared clinical features and therapeutic outcomeof thyroid
cancer with and without type 2 DM.
A retrospective analysis of adult thyroid cancer patients with
or without type 2 DM admitted between January 2001 and
December 2010 was performed at an institution. A total of
1,687 well-differentiated thyroid cancer patients with
different histological patterns were enrolled. Among these
subjects, 260 were type 2 DM patients. Patients with thyroid
cancer and type 2 DM were significantly older than non-DM
patients. The mean follow-up period of these patient were
6.1 ± 6.1 years. Thyroid cancer in type 2 DMwas showed larger
tumor size, and more advanced TNM stage than non-DM
group. In addition, disease-specificmortalitywas higher in the
type 2 DM group (2.7% vs. 1.2%); but the difference was not

statistical difference. Overallmortalitywas higher in type 2DM
patients (6.2% vs. 1.5%, p = 0.001). Thyroid cancer patients with
type 2 DM showed a higher percentage of secondary primary
cancers than those without DM (8.5% vs. 3.0%). In conclusion,
type 2 DM diagnosed as thyroid cancer need to be underwent
more aggressive surgical procedure and postoperative other
modalities treatment.

PI-28
Effect of bariatric surgery on diabetic nephropathy in obese
type 2 diabetes patients in a local retrospective 2 year study
Anthony CHAO1*, Chee Fang SUM1, Benjamin LAM2,
Anton CHENG3, Serena LOW4, Su Chi LIM1. 1Diabetes Centre,
Khoo Teck Puat Hospital, 2Family & Community Medicine, Khoo Teck
Puat Hospital, 3General Surgery Dept, Khoo Teck Puat Hospital,
4Clinical Research Unit, Khoo Teck Puat Hospital, Singapore

Background: Numerous studies have examined the benefits
and risks of Bariatric Surgery (BS) versus conventional therapy
in the treatment of obese patientswith type 2 diabeticmellitus
(T2DM). BS has been shown to result in improvements in
weight reduction, glycemic control, and even remission of
diabetes. However, notmanystudies have looked at changes in
microvascular complications after BS. Local data in this area is
particularly lacking.
Objective: To evaluate the effect of BS on Diabetic
Nephropathy (DN) in obese T2DM subjects as measured by
changes in urine albumin-to-creatinine ratio (uACR) or urine
protein-to-creatinine ratio (uPCR).
Subjects and methods: This was an observational retrospect-
ive cohort study. Data of 46 multi-ethnic obese T2DM subjects
who were followed up for 2 years were retrieved from our
hospital database of all BS done from January 2011 to
December 2014 (n = 150). Glomerular filtration rate (eGFR)
was computed using the modified MDRD formula and
chronic kidney disease (CKD) stage was categorized based on
KDIGO 2012 clinical practice guidelines. Conversion of uPCR to
uACR was done by multiplying by 88.4: g/day = ×88.4 mg/
mmol. (KDIGO 2013).
Results: Surgery performed included sleeve gastrectomy,
Roux-en-Y gastric bypass and lap-band gastric bypass. Of the
46 subjects with T2DM, 23 had normal uACR and glomerular
filtration rates (eGFR) >60 mL/min (1.73 m2) before the oper-
ation, including 1 who died. 1 patient with eGFR in CKD3a
range had normal uACR before and after the operation. 8 had
missing data ie no uACR results either before or after surgery.
Only 14 T2DM patients had pre and post BS uACR data
available for analysis. Of these 14 patients, 9 had GFR
>60 mL/min (1.73 m2) before and after BS. 2 each had CKD
stage 3a and stage 3b and 1hadCKDstage 4 before and after BS.
In the 14 T2DM patients, the median uACR before and after BS
was 10.4 mg/mmol (Interquartile range (IQR) 7.2–92.3) and
2.8 mg/mmol (IQR 0.9–22.9) (p = 0.009).
12 out of the 14 subjects (85.7%) showed improvement of uACR
after surgery. The remaining 2 showed worsening of uACR
results, with one of them showing only insignificant increase
(from 4.90 mg/mmol to 7.24 mg/mmol).
Conclusions: Our data suggests that BS improves DN in obese
T2DM subjects. Larger studies and randomized controlled
trials, looking at local patients of different ethnic groups and
for longer duration, are needed to confirm our data on renal
profiles before and after BS.

PI-29
Prevalence, clinical characteristics, and risk factors of
sarcopenia in overweight patients with type 2 diabetes
Kentaro YAMADA1*, Hitomi NAKAYAMA1,
Munehisa TSURUTA1, Satomi KAKINO1, Seiko KAWANO1,
Shinpei IWATA1, Mamiko KAWAHARA1, Yoshie OHTSUKA1,
Yuji TAJIRI1. 1Division of Endocrinology and Metabolism,
Department of Medicine, Kurume University School of Medicine,
Japan
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Aims: The coexistence of excessive accumulation of body fat
and loss of skeletal muscle increase the risk of physical
disability, morbidity, and mortality. The early detection
and prevention of sarcopenia are important in the manage-
ment of overweight/obese patients with type 2 diabetes,
because the combination may be particularly harmful to
diabetic patients. Thus, we analyzed the clinical character-
istics and risk factors of sarcopenia in overweight diabetic
patients.
Materials and methods: The subjects of this study were 570
patients (325 men and 245 women) with type 2 diabetes aged
40 years or older, consisting of 299 lean (BMI < 25 kg/m2), 178
overweight (25–30 kg/m2, obese class I by Japanese criteria),
and 93 obese (≥30 kg/m2) individuals. Patients withmalignant
disease, massive proteinuria, severe liver disease and chronic
pancreatitis were excluded. Body composition was measured
with a multi-frequency bioelectrical impedance analyzer.
Sarcopenia was defined as a skeletal muscle index (total
appendicular muscle mass/height2) <7.0 kg/m2 in men and
<5.7 kg/m2 in women.
Results: The prevalence of sarcopenia was 31.6%. Although
sarcopenic subjects had a lower BMI than non-sarcopenic
subjects (21.4 ± 2.8 vs. 27.4 ± 4.9 kg/m2, p < 0.0001), 18 sarcope-
nic subjects were overweight. Sarcopenic overweight patients
were older than non-sarcopenic overweight patients
(69.5 ± 11.2 vs. 62.7 ± 10.9 years, p = 0.002). There was no
significant difference in HbA1c, FPG, IRI, CPR, HOMA-IR, FT3,
FT4, or TSH levels. Sarcopenic overweight subjects had more
fat mass in spite of a slightly lower BMI. Tuning fork vibration
time at the medial malleolus was significantly shorter in
sarcopenic subjects (9.7 ± 4.5 vs. 13.0 ± 4.2 sec, p = 0.003). The
difference remained significant after the adjustment of age.
Furthermore, the vibration time was correlated with the
skeletal muscle index (p < 0.0001). A multiple regression
analysis showed that, in addition to age and gender, vibration
time was an independent contributor to the skeletal muscle
index. A fecal fat test was positive in 69% of sarcopenic
overweight subjects and in 38% of non-sarcopenic overweight
subjects (p = 0.029). There was no significant difference in the
rate of having exercise habits.
Conclusion: Here we showed that sarcopenia is a common
complication of type 2 diabetes even in overweight patients.
Diabetic neuropathy may accelerate sarcopenia directly or
indirectly through the reduction of exercise. Furthermore,
subclinical malabsorption may be involved in the develop-
ment of sarcopenia in diabetic patients. The appropriate
management of peripheral neuropathy and the improvement
of digestive function may be beneficial in prevention and
treatment of sarcopenia in diabetic patients.

PI-31
Role of novel variants of PGC-1α in the pathogenesis of
obesity
Kazuhiro NOMURA1*, Tetsuya HOSOOKA1, Tsutomu SASAKI2,
Tadahiro KITAMURA2, Hiroshi SAKAUE3, Masato KASUGA4,
Wataru OGAWA1. 1Division of Diabetes and Endocrinology, Kobe
University Graduate School of Medicine, 2Metabolic Signal Research
Center, Gunma University, 3Department of Nutrition and
Metabolism, University of Tokushima Graduate School,
4Research Institute, National Center for Global Health and
Medicine, Japan

Peroxisome proliferator-activated receptor γ coactivator-1α
(PGC-1α) is a transcriptional coactivator that regulates vari-
ous metabolic processes, including mitochondrial biogenesis
and thermogenesis. Given thatmitochondrial dysfunction and
impaired thermogenesis are often observed in individuals
with insulin resistance and obesity and that the abundance of
PGC-1α is reduced in skeletal muscle of such affected animals
and humans, PGC-1α has been implicated in the pathogenesis
of these health problems.We have recently identified variants
of PGC-1α (PGC-1αb/c) generated by transcription from an

alternative promoter. These variants are robustly induced in
skeletal muscle by acute exercise. Mice specifically lacking the
novel variants (PGC-1αb/cKO) developed age-dependent
obesity and insulin resistance. Abundance of total PGC-1α in
skeletal muscle was not altered in PGC-1αb/cKO mice, likely
because the canonical isoform is predominant under static
conditions. However, increases in total PGC-1α abundance and
energy expenditure in response to exercise were attenuated in
PGC1-αb/cKO mice, likely contributing to their obesity-prone
phenotype. Among various exercise-mimetic stimuli, a β2
agonist clenbuterol most specifically and potently up-regu-
lated PGC-1αb/c in skeletal muscle, and the exercise-induced
up-regulation of PGC-1αb/c in skeletal musclewas inhibited by
a β-adrenergic antagonist propranolol. Furthermore, clenbu-
terol-induced oxygen consumption was attenuated in PGC1-
αb/cKO mice. These data indicate that the β2 adrenergic
signaling is largely responsible for exercise-induced induction
of PGC1-αb/c. The expression of PGC-1αb/c induced by
clenbuterol was impaired in skeletal muscle of obese model
mice includingdb/dbmice andhigh fat-fedmice. Furthermore,
the increase in energy expenditure in response to β2 adrener-
gic stimuli was impaired in such obesemodel mice. In skeletal
muscle of obese animals, the expression of β2 adrenergic
receptor (Adrb2) mRNA was decreased and the percentage of
methylated CpG sites in the Adrb2 promoter was increased as
compared to non-obese mice, suggesting that the epigenetic
regulation of Adrb2 likely contributes to the development of
adrenaline resistance via the downregulation of Adrb2 in
skeletal muscle. Our results thus indicate that exercise-
induced expression of PGC1-αb/c plays an important role in
the control of energy expenditure during exercise and that
impaired induction of PGC1-αb/c in skeletal muscle of obese
animals, which is at least partly induced by the downregula-
tion Adrb2, leads to the impaired energy expenditure during
exercise.

PI-32
Pioglitazone ameliorates hepatic steatosis via enhancing
cytosolic- and autophagy-related lipolysis dominantly
mediated by PPAR
Pi-Jung HSIAO1*, Kung-Kai KUO2, Wei-Wen HUNG1,
He-Jiun JIANG1, Pi-Chen LIN1, Tusty-Jiuan HSIEH3,
Shyi-Jang SHIN1. 1Division of Endocrinology and Metabolism,
Department of Internal Medicine, Kaohsiung Medical University,
Kaohsiung Medical University Hospital, 2Hepatobiliary Division,
Department of Surgery, Kaohsiung Medical University, Kaohsiung
Medical University Hospital, 3Graduate Institute of Medical Genetics,
School of Medicine, College of Medicine, Kaohsiung Medical
University, Taiwan

Aims: Impaired cytosolic- and autophagy-lipolysis evidently
contribute to the development of obesity and insulin resist-
ance. Pioglitazone has been shown to lessen hepatic steatosis
in human studies. However, the molecular mechanism is still
unclear. Enhancing hepatic lipolysis is supposed to elucidate
the intracellular lipid regulation by pioglitazone. The study
investigated the modulation of cytosolic- and autophagy-
related lipolysis by pioglitazone in a mouse model of high fat
diet and cell model treated by palmitic acid.
Methods:MaleC57BL/6micewere divided into (1) chowdiet, (2)
high fat diet and (3) high fat diet co-administered with
pioglitazone 100 mg/kg/day for 8 weeks. Hepatic steatosis
was measured by hepatic triglyceride content and Oil-red O
staining. Expression of the genes and proteins [(Atg 7, LC3,
lysosomal acid lipase (LAL), adipose triglyceride lipase (ATGL)
andhormone-sensitive lipase (HSL)] related to autophagy- and
cytosolic-lipolysis were compared among groups. The AML12
liver cell model was used to test the regulation by small
interfering RNA (siRNA) of PPARγ and PPARα.
Results: Our results showed that a high fat diet induced
prominent hepatic steatosis and diminished expression of
autophagy-related proteins 7 (Atg7) and LC3. These
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abnormalities were significantly reversed by pioglitazone. The
protein expressions reflecting the macroautophagy process,
involving vesicle elongation (Atg7), phagolysosome fusion
(LC3) and lipophagy-specific lysososmal lipolysis (LAL) were
significantly and consistently enhanced well by pioglitazone.
Hepatic expressions of the ATGL and HSL were significantly
stimulated, which mainly distributed over hepatocytes rather
than Kupffer cells. The SiRNA assay of the AML12 liver cells
demonstrated the lipolysis was bothmodulated both by PPARα
and γ activation. However, the autophagy-lipolysis was
dominantly dependent to PPARα activation.
Conclusion: Our study suggests that pioglitazone did alleviate
hepatic steatosis via enhancing lipophagy and cytosolic
lipolysis of hepatocytes.

PI-35
Adipocyte fatty acid binding protein (A-FABP) is a potential
mediator of heart dysfunction and failure related to obesity
Ruby Lai-chong HOO1,2,3*, Mi ZHOU1,2, Yong PAN1,2,
Lingling SHU1,2, Cecilia YJ SUNG1,2, Dan ZHONG1,2,
Zhengyuan XIA1,3,4, Karen Siu-ling LAM1,2,3, Aimin XU1,2,3,5.
1State Key Laboratory of Pharmaceutical Biotechnology, LKS Faculty
of Medicine, The University of Hong Kong, 2Department of Medicine,
LKS Faculty of Medicine, The University of Hong Kong, 3Research
Centre of Heart, Brain, Hormones and Healthy Ageing, LKS Faculty of
Medicine, The University of Hong Kong, 4Department of
Anaesthesiology, LKS Faculty of Medicine, The University of Hong
Kong, 5Department of Pharmacy and Pharmacology, LKS Faculty of
Medicine, The University of Hong Kong, Hongkong

Obesity predisposes to the development of diabetes, hyper-
tension and dyslipidemia, which are the risk factors for the
development of cardiac artery disease and ischemic cardio-
myopathy. It is also an independent risk factor for the
development of heart failure. Adipocyte fatty acid binding
protein (A-FABP) is an adipokine that mainly expressed in
adipocytes and macrophages and can be released into the
circulation. Emerging clinical evidence suggest that A-FABP is
a key link between obesity and cardiac dysfunction as
elevated circulating A-FABP levels are positively associated
with cardiac contractile dysfunction of obese subjects as well
as left ventricular mass and myocardial performance index in
patients with obstructive sleep apnea syndrome. Circulating
A-FABP is also significantly increased in Chinese subjects
with heart failure and is independently associated with the
deterioration of heart function. Here we investigate the
pathological role of A-FABP in cardiomyopathy associated
with obesity using A-FABP knockout (KO) mice and their
wildtype (WT) littermates.
A-FABP KO mice and their WT littermates were fed with
standard chow (STC) or high fat high cholesterol diet (HFHC)
for 24 weeks with or without treatment of selective A-FABP
inhibitor BMS309403 (BMS). The circulating level and cardiac
expression of A-FABP were markedly elevated in WT mice
after prolonged HFHC diet feeding. A-FABP deficiency pro-
tected against HFHC diet induced- hypertension and -impair-
ment of systolic and diastolic function in mice. Compared
to WT mice, diet-induced cardiomyocyte hypertrophy,
cardiac lipid accumulation and fibrosis were ameliorated in
A-FABP KO mice. These protective actions of A-FABP defi-
ciency were accompanied by reduced cardiac inflammation
and endoplasmic reticulum (ER) stress. Consistently, HFHC
diet-induced cardiomyocyte hypertrophy and cardiac collagen
deposition were significantly diminished in WT mice treated
with BMS.
In conclusion, A-FABP deficiency protectsmice against cardio-
myopathy and heart dysfunction associated with obesity.
A-FABP may be the therapeutic target for the treatment of
obesity-related cardiomyopathy.
Acknowledgement: This project is supported by RGC HKU
767913.

PI-36
The association between GFR and metabolic syndrome in
Korean population
Nanhee CHO1, Gyeongim YU2, Donghoon SHIN2, Minji KIM1,
Hana KANG1, Hochan CHO1*. 1Department of Endocrinology,
Internal Medicine, Keimyung University DongSan Medical Center,
2Department of Preventive Medicine, Keimyung University School of
Medicine, Korea

Background: Metabolic syndrome (MS) is a cluster of cardio-
vascular risk factors and chronic kidney disease (CKD) is an
increasingly common and progresses to end-stage renal
disease with combined complications. The aim of our study
was to investigate the relationship between CKD and key
components of MS.
Methods: We recruited 2,403 Korean adults Goryeong region
in KoGES_Multi-Rural (MR) communities cohort study
from February 2006 to March 2009. Metabolic parameters,
clinical characteristics, biochemical markers were obtained in
each subject. The MS was defined by the National Cholesterol
Education Program Adult Treatment Panel III criteria as
three or more of five components where the cut-off point of
waist circumference (WC) was modified for Korean as ≥90 cm
in men and ≥80 cm in women according to the recommenda-
tion by WHO West Pacific Region. CKD was defined as an
estimated glomerular filtration rate (GFR) less than 60 mL/min/
1.73 m2.
Results: Among 2,403 subjects (Mean age 61.62 ± 9.97), preva-
lence of MS and CKD were 44.9% (1,078 cases) and 9.2% (222
cases). The presence of CKD according to GFRwas significantly
associated with key components of MS including WC, blood
pressure, HDL, triglyceride, and fasting glucose levels (P < 0.01).
The prevalence of CKDwas 67.6% in the subjects with MS. The
incidence of CKDwas significantly higher in subjects whowas
diagnosed as MS compared to subjects without MS (13.9% vs
5.4%, p < 0.05).
Conclusions: This study shows that CKD according to was
significantly associated with the components of the MS,
suggesting metabolic syndrome may be an independent risk
factor for developing CKD.
Acknowledgement: This work was supported by the Research
Program funded by the Korea Centers for Disease Control and
Prevention (2006-E71009-00, 2007-E71002-00, 2008-E71004-00,
2009-E71006-00).

PI-38
N-acetylcytein improves high-fat-induced overweight and fat
accumulation, insulin resistance and glucose intolerance
through reducing mitochondrial ROS in visceral fat
Hung-Yu LIN1, Pei-Wen WANG1*, Shao-Wen WENG1,
Hsiao-Mei KUO1, Chia-Shiang CHANG1, Ching-Yi LIN1,
Cheng-Feng TSAO1. 1Department of Internal Medicine, Kaohsiung
Chang Gung Memorial Hospital and Chang Gung University College
of Medicine, Kaohsiung, Taiwan

Obesity, especially accumulation of visceral fat (VF), is a
major risk of diabetes and related cardiovascular diseases.
Mitochondrial reactive oxygen species (ROS), a critical source
of intracellular oxidative stress, is associatedwith excessive fat
accumulation in VF. However, whether intervention reducing
mitochondrial ROS is able to reduce obesity and diabetes
progression remain elusive. Here we present that antioxidant
N-acetylcystein (NAC) reduced VF mass, VF oxidative damage,
insulin resistance and glucose intolerance in an obesitymouse
model induced by high fat high sugar (HFHS) diet. C57BL6mice
fed for six months were divided to three groups: control diet
(CD), HFHS or HFHS combined with NAC (HFHS +NAC). HFHS
diet significantly induced overweight, VF accumulation, VF
oxidative damage, VF mitochondrial ROS and development of
insulin resistance as well as glucose intolerance. Importantly,
HFHS +NAC showed reduction in HFHS-caused overweight, VF
accumulation, VF oxidative damage, VF mitochondrial ROS
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and ameliorated insulin resistance and glucose intolerance.
Throughout six months both HFHS and HFHS +NAC groups
showed a dramatic increase of mitochondrial bioenergetics,
measured as oxygen consumption rate by the Seahorse XF24
Extracellular Flux Analyzer. Compared to CD group at six
month, HFHS group exhibited a significant increase of
mitochondrial biogenesis associated with induced mitochon-
drial ROS, which was not observed in HFHS +NAC group. In
light of this study, we suggest that anti-oxidative NAC reduces
obesity and mitigates insulin resistance and glucose intoler-
ance through reducing mitochondrial ROS, oxidative damage
and changing mitochondrial bioenergetics of VF. Notably, our
study shed light on the therapeutic effect of mitochondrial
ROS-repressing anti-oxidant on obesity-prevention and devel-
opment of diabetes.

PI-39
Short leukocyte telomere length is associated with the FTO
rs9939609 polymorphism in non-obese individuals
Ji Hee YU1, Inkyung BAIK2, Kyoung Jin KIM1, Ji A SEO1,
Sin Gon KIM1, Kyung Mook CHOI1, Sei Hyun BAIK1,
Dong Seop CHOI1, Chol SHIN3, Nan Hee KIM1*. 1Division of
Endocrinology and Metabolism, Korea University Ansan Hospital,
2Department of Foods and Nutrition, College of Natural Sciences,
Kookmin University, 3Institute of Human Genomic Study, Korea
University Ansan Hospital, Korea

The fat mass and obesity-associated (FTO) gene polymorph-
ism rs9939609 has been associated with body weight and
adiposity in many studies. Obesity contributes to limited life
expectancy and short telomere length, a cellular marker for
biological age. Our study aimed to evaluate the association
between FTO rs9939609 risk variant and leukocyte telomere
length, and to investigate if this relationship ismodified by the
status of obesity.
A total of 2,133 participants were recruited from the Korean
Genome and Epidemiology Study. Leukocyte telomere length
was determined using real-time quantitative polymerase
chain reaction methodology. The FTO rs9939609 polymorph-
ism was genotyped using DNA samples collected at baseline.
The proportion of the TT, TA, andAAgenotypeswere shownas
76.7, 21.5, 1.8%, respectively. Themean body mass index (BMI)
was significantly higher in carriers with the A-risk allele than
in those with TT genotype (25.1 vs. 24.6 kg/m2, P = 0.002). In
1,184 subjects without obesity (BMI < 25 kg/m2), BMI, waist
circumference and visceral fat area were higher in those with
the FTO risk allele than in non-carriers. In contrast, none of
them were associated with FTO risk allele in those with
obesity. Leukocyte telomere lengthwas significantly shorter in
carriers with the FTO risk allele compared with non-carriers
after controlling for age, sex, BMI, smoking, alcohol, exercise,
hypertension, diabetes and cardiovascular disease (P < 0.01). In
particular, such significant association between the FTO risk
allele and telomere length appeared only in non-obese
subjects (P = 0.03). In stepwise multivariate linear regression
analyses, the independent risk factors affecting shorter
leukocyte telomere length were higher age, lower high-
density lipoprotein cholesterol levels and the presence of the
FTO risk allele. This finding was evident only in those without
obesity.
The FTO rs9939609 polymorphism is the independent risk
factor not only for obesity but also for biological aging in non-
obese population.

PI-40
Fatty liver changes after gastric cancer surgery
Soyoung OCK1, Shinjun LEE1, Sukyoung KWON1,
Youngsik CHOI1, Bukyung KIM1*. 1Kosin University School of
Medicine, Korea

Type 2 diabetes mellitus (T2DM) has been dramatically
improved after bariatric surgery especially Roux-en-Y gastric

bypass method. Immediate improvement of hepatic insulin
sensitivity is suggested one of main mechanism. The proce-
dures of gastric cancer surgeries are very similar with bariatric
surgery. However, there is no studyabout the fatty liver change
after gastric cancer surgery. Therefore we evaluated the fatty
liver changes after gastrectomy for gastric cancer according to
the types of surgery.
From a total 374 patients who underwent gastric cancer
surgery in Kosin University Gospel Hospital form 1 January to
31 December of 2013, 212 patients had early gastric cancer
(EGC). We evaluated hepatic steatosis for only EGC patients
using Hounsfield unit (HU) on non contrast computed tomog-
raphy (CT) imaging. Spleen and liver ratio of HUwas calculated
at previous to operation, 6 months, 12 months and 24
months. We compared the preoperative results and post-
operative results according to the types of surgery: Billroth I (B
I), Billroth II (B II) and Roux-en-Y gastric bypass (RYGB).
Among the total 212 EGC patients, 62.3% (132) underwent
surgery with B I, 21.7% (46) with B II and 16% (34) with RYGB.
Initial results of HU of liver, HU of spleen and spleen and liver
ratio were not different among the three groups. After surgery,
only patientswith RYGB had significant changes of spleen and
liver ratio at 6months, 12months and 24months compared to
the preoperative results (from −6.0 to −9.7, −9.2 and −10.4,
p = 0.03). In 26 patients who had higher HU levels of spleen
than liver initially, spleen and liver ratio also significantly
decreased from7.6 to−4.7 at 6mo.,−4.3 at 12mo. and−4.2 at 24
mo. (p < 0.001).
In this study we identified that even in normal patients who
had high HU of liver than spleen had significant changes of
hepatic steatosis after RYGB. The patients initially had fatty
liver had also significant decrease of spleen and liver ratio.
These results suggested that RYGB could be better choice
for patients with gastric cancer and metabolic disease
coincidentally.

PI-41
Hypoglycemia occurred in one case after liver transplantation
and bariatric surgery
He-Jiun JIANG1, Wei-Wen HUNG1, Shyi-Jang SHIN1,
Pi-Jung HSIAO1*. 1Division of Endocrinology and Metabolism,
Department of Internal Medicine, Kaohsiung Medical University
Hospital, Kaohsiung Medical University, Taiwan

Secondary diabetes frequently occurs after liver transplant-
ation under immunosuppression therapy. The accumulated
incidence is reported around 50% after immunosuppression
therapy, ex., tacrolimus. However, hypoglycemia is an import-
ant issue with emergent life-threatening risk more than
hyperglycemia. It is so rare that hypoglycemia occurred in
cases after successful liver transplantation. Here, we reported
a case of severe hypoglycemia occurring one year after liver
transplantation and treated by tacrolimus andmycophenolate
mofetil.
This 42 year-old man is a case with morbid obesity (126 kg,
BMI 44.6 kg/m2) and he received the gastric bypass bariatric
surgery in December, 2012. Then, he lost his body weight to
81 kg (BMI 28.7 kg/m2) one year later. This patient was also a
heavy drinker and chronic hepatitis B complicated with liver
cirrhosis and decompensated liver failure. Then, liver trans-
plantation was performed successfully in April, 2015.
Immunosuppression therapy was combined with tacrolimus
and mycophenolate mofetil thereafter. However, frequent
symptomatic hypoglycemia (<50 mg/dL) happened during
admission for management of the rejection. The blood
glucose was kept in the range of 55–90 mg/dL in fasting state
and 60–130 mg/dL postprandially under dextrose infusion.
The baseline evaluation revealed A1C 4.6%, ACTH 64.47 pg/mL,
cortisol 3.55 μg/dL to exclude out adrenal insufficiency and
organ failure. OGTT was performed and blood glucose
was 78 mg/dL (baseline), 196 mg/dL (1st hour), dropped to
37 mg/dL (2nd hour) with C-peptide 7.97 ng/mL and insulin:
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4.34 uIU/mL. Postprandial hyperinsulinemia related hypo-
glycemia was defined because of absence of pancreatic
lesion detected by triple-phase spiral computed tomography.
The hypoglycemia was well corrected by cortisone acetate
75 mg/day and dietary adjustments to keep normal blood
glucose level ranged from preprandial 80–100 mg/dL to post-
prandial 83–120 mg/dL.
Secondary diabetes was frequently induced by immunosup-
pression therapy, especially tacrolimus. But hypoglycemia in
case of liver transplantation always hints the poor prognosis
for the transplanted liver. However, our casewas well handled
by the steroid treatment and dietary adjustments even
complicated by hypoglycemia. Hypoglycemia after bariatric
surgery is reported rare (<1%) but often arises within 3 years
after operation. The dumping effect may be caused by
the enhanced GLP-1 effect and pancreatic nesidioblatosis.
Therefore, the exaggerated GLP-1 secretion and improved
insulin sensitivity may rationally contribute to the hypogly-
cemia in our patient.

PI-42
The effects of aerobic exercise training on chemerin, apelin,
and visfatin in obese young males
Ji Sun NAM1*, Sang Bae LEE1, Ji Hong YOU1, Min Young LEE1,
Eun Jung KIM1, Min Jin KIM1, Min Kyung KIM1, Yu-Sik KIM1,
Shinae KANG1, Jong Suk PARK1, Chul Woo AHN1,
Kyung Rae KIM1. 1Gangnam Severance Hospital, Korea

Objective: Recent evidence suggests that adipose tissue is
not only a passive reservoir for excess energy but also an
active endocrine organ which secretes more than 600 bio-
activemolecules, namely, adipokines. Amongnewly identified
adipokines, visfatin, chemerin and apelin are reported to be
associated with obesity and type 2 diabetes mellitus. We
investigated the exercise-induced changes in novel adipokines
related to obesity and insulin resistance and their correlations
with the changes in body fat composition and metabolic
parameters after exercise.
Study design and methods: Forty young obese Korean males
were randomly assigned to control and exercise group, who
received 8-week supervised exercise training program. Body
fat compositions and various metabolic parameters and
adipokines were assessed before and after exercise.
Results: Significant reductions of body weight, total and
truncal fat, and waist circumference and significant improve-
ment in insulin resistance, systolic blood pressure, and LDL-
cholesterol were observed in Exercise group (all p < 0.001).
Serum visfatin, chemerin, and apelin levels were decreased
after exercise (p < 0.005). Changes in body fat composition
were significantly associated with changes in adipokines, and
multiple linear regression analyses showed theses adipokines
to be independent predictors of changes in insulin resistance,
and in case of chemerin, fasting glucose as well.
Conclusions: Aerobic exercise led to improvements in insulin
resistance and glucose homeostasis independent of changes
in body composition and conventional adipokines, and
visfatin, chemerin and apelin seem to be involved in the
etiology of obesity and insulin resistance.

Using Big Data for Research and Care
in Diabetes

PJ-01
Efficacy of exercise onHbA1c, lipid profiles and BMI changes in
diabetic patients participating shared care programs
Sin Yu HSU1*, Ming Chun KUO1. 1Division of Endocrinology and
Metabolism, Kaohsiung Chang Gung Memorial Hospital and Chang
Gung University College of Medicine, Kaohsiung, Taiwan

Aim/introduction: Exercise for diabetics is very economic,
benefits for their well beings, and can effectively lower blood
sugar and blood lipid levels. We analyze the efficacy of type,
duration, and frequency of exercise in patients with diabetes
mellitus joining our diabetes health care improvement pro-
grams less than two years on the changes of A1C, bl.
Method/material: From January 2012 to June 2014, a total of 227
diabetic subjects entering our “diabetes health care improve-
ment programs” for more than 2 years were retrieved for
analysis.We excluded thosewere lost to follow-up, unfinished
at any stage of the programs, and did not do exercise. Exercise
groups are defined as exercising once a week, and for at least
10 minutes a time. We recorded the types, duration, and
frequency of their exercise. The causes were collected in those
with no exercise.We compared the changes in A1c, blood lipid
profiles, and BMI between two groups. Statistical methods
were Bivariate T-test and for Independent-Samples. ood lipid
profiles, and BMI.
Results:About 80.7% had awalk in exercise group; the portions
of exercise group had a duration more than 30 minutes a time
is about 54%; 55.3%of exercise grouphad a frequencyof 7 times
a week.
Causes of non-exercise group were no time (40.9%), especially
in the hot weather (accounting for 3%). The lipid profile
changes in non-exercise group versus exercise group were
0.032 ± 0.232 mg/dL and −0.045 ± 0.316 mg/dL in total choles-
tereols (p = 0.04); −0.095 ± 0.623 mg/dL and −0.414 ± 1.203 mg/
dL in triglycerides (p = 0.01); and 0.076 ± 0.35 mg/dL and−0.047
± 0.463 mg/dL in LDL (p = 0.31).
The aging subjects had more exercise frequencies (p = 0.03).
The more stronger strength of the exercise, the more time the
subjects did the exercise (p < 0.001), which also correlatedwith
the reduction of the levels of cholesterol (p = 0.009), and LDL
(p = 0.03).
Conclusions: Our study suggests exercise helped reduce blood
lipid profiles, but did not significantly improve the A1C, BMI
and HDL levels. It may be associated with oral hypoglycemic
agents and insulin use. Most people have no time to exercise,
andmay be related towork andno family support. Hotweather
can also affect the motivation for exercise.

PJ-02
Mortality and causes of death from 2002 to 2013 in a national
sample of diabetic patients in Korea
Yu Mi KANG1, Ye Ji KIM2, Joong-Yeol PARK1, Woo Je LEE1,
Chang Hee JUNG1*. 1Department of Internal Medicine, Asan
Medical Center, University of Ulsan College of Medicine, 2Department
of Biostatistics, Asan Medical Center, University of Ulsan College of
Medicine, Seoul, Korea

Objective: We investigated the mortality rate (MR), causes of
death and standardized mortality ratio (SMR) in Korean
diabetic populations using data from the Korean National
Health Insurance Service (NHIS) National Sample Cohort 2002
to 2013.
Research design and methods: From 1,000,000 NHIS National
Sample Cohort, we identified 29,807 diabetic subjects (aged
more than 30 years) from 2002 to 2004. Individuals having
diabetes were defined if anti-diabetic drugs were prescribed
with the presence of ICD-10 codes (E11 to E14) as diagnosis.
Specific causes of death were classified into the following
categories according to ICD-10 codes: diabetes, malignant
neoplasm, disease of the circulatory system, and other causes.
Among deaths due to the circulatory system, deaths due to
ischemic heart diseases and cerebrovascular diseases were
further analyzed.
Results: A total of 7,103 (23.8%) deaths were recorded. MR
tended to increase with age. The MR ratio for men versus
women was highest in their 40s to 50s. The overall SMR was
2.32 and SMRs attenuated in the elderly. Causes of death
ascribed to diabetes, malignant neoplasm; ischemic heart
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disease; cerebrovascular disease; and other causes were 22.0,
24.8, 6.2, 11.2 and 31.3%, respectively. The SMRs according to
the each cause of death were 9.73, 1.76, 2.60, 2.04 and 1.89,
respectively.
Conclusion: Approximately 78.0% of the diabetes-related
deathswould not be ascribed to diabetes in Korea. The diabetic
men have higher risk of dying than women, and diabetic
patients have excess mortality when compared with the
general population. For underlying causes of death not listed
as diabetes, malignant neoplasm was the most common
causes of death in Korea.

PJ-03
Impact of intensified frequent clinic visit on glucose control
Shu-Chuan CHEN1*, Ming-Hsien CHUNG1. 1Division of
Metabolism, Chang Gung Medical Foundation, Taiwan

This protocol aimed at exploring how HbA1C was improved in
different groups of patients with uncontrolled blood glucose
(A1C < 9.9%, A1C < 10.9%, A1C > 11%) after they received care.
The protocol was implemented between January 1, 2015 and
March 31, 2015 at a metabolism clinic of a teaching hospital in
southern Taiwan where patients with Type 2 diabetes
featuring HbA1c≧9% attended visits on a monthly basis, had
their dose adjusted, and attended diabetes care programs; the
improvement of their HbA1c after three visits was analyzed to
see if < 9% is achieved. Recruitment was done adopting the
purposive sampling approach and a total of 905 patients
showed improvement. Statistical method: Data were analyzed
with ANOVA and it was found that the group of patients with
A1C > 11% before they received intervention (n = 115) showed
the most reduction by 4.5% ± 1.9%. Significant difference was
observed among the three groups (p < .001). The two groups,
with and without diabetic care, were then analyzed again;
improvements did not reach significance in either group.With
the “doctor-adjusted dose regimen”, the two groups, with and
without consistent doses (addition and no addition of doses),
were analyzed; results showed improvement but no difference
in the reduction of HbA1c. This protocol can help patients re-
examine their uncontrolled blood glucose; they should take on
an approach where they receive treatment provided by the
doctor through monthly visits, have their dose adjusted and
take part in diabetes care programs in order to understand the
right countermeasures they should adopt and to further adjust
their attitude and behavior for the ultimate goal of improving
blood glucose control efficacy.

PJ-04
The analysis of diabetic patients’ blood pressure difference
before and after the doctor visit
Wen-Chin LIN1*. 1Kaohsiung Chang Gung Memorial, Chang Gung
Medical Foundation, Taiwan

Purpose: It was found in the study that when subjects focused
on related clues concerning their physical condition and
disorders, it would also have an effect on the action they
took in response to the disease. Data were collected and
analyzed to understand the difference and reflect actual
quality of care.
Methodology: Data were collected over a period of two weeks,
that is, from September 21, 2015 to October 2, 2015. Five
hundred subjects were enrolled. They followed the clinic
procedure by checking in first at the waiting room to have
their blood pressure taken. After the doctor visit, they went to
another room for health education. Then, a health educator
with a nursing background would take blood pressure from
their right hand for two consecutive times (same as that done
at thewaiting room) to get a mean value. Data obtained before
and after the doctor visit were registered and analyzed.
Result: Overall, there was significant difference in terms of
presence of a hypertension history or not among the three age
groups and their SBP values obtained at the hospital and at

home (p < 0.05). The DBP values, on the other hand, showed
significant difference in only the group <50 years old between
that obtained at the hospital and that obtained at home
(p < 0.05). For people with hypertension, those with SBP < 140
and >141 couldmaintain or improve to be <140, accounting for
60.5% of all; and those with DBP < 90 and DBP > 91 could
maintain or improve to be <90, accounting for 93.5%. For those
without hypertension, SBP was improved more significantly
and the maintenance rate was better (85.5%). In other words,
besides measuring blood pressure correctly, conditions and a
mechanism for measuring blood pressure again should be
established to reflect the actual quality of care. Among people
with hypertension, 43% would monitor their own blood
pressure (40% as is shown in the national survey). Data
obtained from self monitoring of blood pressure help ensure
effective safety required for adjusting medication. Therefore,
encouraging patients to measure blood pressure at home is
equally important in both health education and monitoring
of blood glucose.

PJ-05
The impact of hemoglobin A1c on low-density lipoprotein
cholesterol estimation by different formula in diabetic patients
Ching-Yun HU1, Chia-Lin LEE1,2,7*, Wayne H-H SHEU1,3,4,
I-Te LEE1,3, Yuh-Min SONG1, Jun-Sing WANG1,3, Chia-Po FU1,6,
Yi-Ting TSAI1, Ang-Tse LEE1, To-Pang CHEN5, Shih-Yi LIN1,3,8.
1Division of Endocrinology and Metabolism, Department of Internal
Medicine, TaichungVeteransGeneral Hospital, 2Department of Public
Health, College of Public Health, China Medical University, Taichung,
3School of Medicine, National Yang Ming University, 4College of
Medicine, National Defense Medical Center, Taipei, 5Division of
Endocrinology and Metabolism, Department of Internal Medicine,
Show-ChwanMemorial Hospital, Chang-Hwa, 6Graduate Institute of
Biomedical Electronics and Bioinformatics, College of Electrical
Engineering and Computer Science, National Taiwan University,
Taipei, 7Department of Medical Research, Taichung Veterans General
Hospital, 8Center for Geriatrics and Gerontology, Taichung Veterans
General Hospital, Taichung, Taiwan

Background: The Friedewald formula (FF) is the main method
for estimation of low-density lipoprotein cholesterol (LDL-C).
Several modified formulae, including Martin and our recently
developed formulae, had been developed in past years to
improve the accuracy of estimated LDL-C. Because LDL-C
control is an important goal for prevention of cardiovascular
disease in diabetes, we aimed to evaluate the accuracy of
various LDL-C estimation formulae in diabetic patients with
different levels of hemoglobin A1c (HbA1c).
Methods: This is a cross-sectional study enrolled outpatients
diabetes subjects who had full lipid profiles examinations,
includingmeasurements of total cholesterol (TC), triglycerides
(TG), high-density lipoprotein cholesterol (HDL-C), and dir-
ectly-measured LDL-C (dLDL-C) in the same blood sample
between January 2004 and October 2014 at two hospitals in
central Taiwan. Patients with TG level greater than 400 mg/dL
or TC greater than 300 mg/dL were excluded. In FF formula,
LDL-C = TC – HDL-C – (TG/5) (mg/dL); Lee and Hu formula:
LDL-C = 0.75×TC – 25 (mg/dL); Martin formula: LDL-C = TC –

HDL-C – (TG/3.1 to 11.9 according to strata-specificmedian TG:
very low-density lipoprotein cholesterol ratio). The perform-
ance of each formula was compared in different levels of
HbA1c. The concordance was defined by the proportion of
correct classification in each dLDL-C category (<70, 70–99, 100–
129, 130–159, 160–189, ≥190 mg/dL). Accuracy by different
formulae in different HbA1c levels were compared by Chi-
sqaure test.
Results: A total of 31,814 diabetic subjects were included in
analysis. The overall concordance in each dLDL-C category
according to our Lee and Hu formulawere 66.6%, 66.8%, 65.2%,
64.1% for HbA1c<6.5%, 6.5–8%, 8–9%, ≥9 respectively. (P0.004).
The corresponding concordance for FF were 63.6%, 56.8%,
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55.7%, and 54.8. (P < 0.001). The overall concordance with
Martin LDL-C was 70.0% for HbA1c < 6.5 vs. 67.6% for HbA1c
between 6.5–8 vs. 67.7% for HbA1c between 8–9 vs. 67.3 for
HbA1c ≥9 (P < 0.001). The accuracy of Lee and Hu formula was
slightly inferior to the Martin formula, but better than FF,
especially in subjects with high HbA1c level (P < 0.001,
respectively).
Conclusion: High HbA1c was associated with poor accuracy in
LDL-Cestimation. The Lee andHu formula cost less andmaybe
a simple form to estimate LDL-C in clinical practice.

PJ-07
Tramadol is a risk factor for hypoglycemia in diabetic patients
in Taiwan
Hsin Hung CHEN1,2*. 1Nantou Christian Hospital, 2Chung Shan
Medical University, Taiwan

Aim: To evaluate the association between tramadol and
hypoglycemia in diabetic Taiwanese.
Method: Our study data were derived from a subset of the
National Health Insurance Research Database. Diabetic
patients aged 20 years or older with prescribed tramadol
prescription were in the tramadol group, compared to
nontramadol group.
Results:During amean follow-up of 2 to 2.7 years for these two
groups, the overall incidences of hypoglycemia (per 1,000
person-y) were significantly higher in tramadol group.
According to the multivariable analyses, the tramadol group
exhibited a significantly greater risk of hypoglycemia.
Conclusion: Tramadol use increases hypoglycemia in diabetic
Taiwanese.

PJ-08
Associations between type 2 diabetes and peptic ulcer disease
in Taiwan
Hsin Hung CHEN1,2*. 1Nantou Christian Hospital, 2Chung Shan
Medical University, Taiwan

Purpose: To evaluate the association between type 2 diabetes
mellitus (T2DM) and peptic ulcer disease (PUD) in Taiwan.
Methods: Patients diagnosed with T2DM for the first time
between 2000 and 2005 was included and excluded patients
diagnosed with PUD before the index date. Only patients who
were treated for PUD by using proton-pump inhibitors, H2-
receptor antagonists, or both were included. Distributions of
sex, age, comorbidity, and medication were compared
between the T2DM and non-T2DM groups to determine
whether T2DM was a risk factor for PUD.
Results: During the study period, the T2DM group exhibited a
significantly higher risk of developing PUD than did the non-
T2DMgroup. After stratificationby comorbidity, the significant
association of the T2DM group with the increased risk of PUD
development is still in our study.
Conclusion: This cohort study shows that T2DM increases the
risk of developing PUD in Taiwan.

PJ-10
Meta-analysis of the insulin dosage in Chinese type 2 diabetes
patients receiving insulin treatment
Xiaoling CAI1*, Wenjia YANG1, Xueying GAO1, Lingli ZHOU1,
Xueyao HAN1, Linong JI1. 1Peking University People’s
Hospital, China

Aim: To evaluate the insulin dosage in Chinese type 2 diabetes
patients receiving various kinds of insulin treatment.
Methods: The MEDLINE, EMBASE, CNKI and Wan Fang
databases were searched and qualified studies were included.
The inclusion criteria were as following: (1) randomized
controlled trial in type 2 diabetes patients; (2) Chinese
participants; (3) insulin treatment in one arm or both arms in
the trial; (4) study duration more than 12 weeks.

Results: Totally 88 qualified studies were included. According
to randomized controlled trials, in patients receiving basal
bolus insulin treatment, daily insulin dosage for the long-
acting insulin analog in combinationwith rapid insulin analog
was 28.30 u/day, daily insulin dosage for the NPH combined
with regular insulin was 42.16 u/day, daily insulin dosage for
the NPH combined with rapid insulin analog was 39.41 u/day.
In patients receiving basal insulin with oral hypoglycemic
agents treatment, daily insulin dosage for the long-acting
insulin analog was 18.33 u/day, daily insulin dosage for NPH
insulinwas 16.34 u/day. In patients receiving premixed insulin
treatment, daily insulin dosage for premixed insulin analog
with oral hypoglycemic agents was 26.41 u/day, daily insulin
dosage for premixed insulin analog alone was 36.14 u/day,
daily insulin dosage for premixed human insulin with oral
hypoglycemic agents was 29.91 u/day, daily insulin dosage for
premixed human insulin alone was 38.42 u/day.
Conclusion: This meta-analysis was the first meta-analysis
focused on the insulin dosage in Chinese type 2 diabetes
patients which provided more comprehensive clinical evi-
dence on the insulin dosage among different insulin treat-
ments in treating Chinese type 2 diabetes patients.

PJ-11
Insulin resistance distribution and cut off value in Korea: From
the 2008–2010 Korean national health and nutrition
examination survey
Jee-sun JEONG1, Kyung-jin YUN1, Mee Kyoung KIM1,
Ki-Hyun BAEK1, Ki-Ho SONG1, Hyuk-Sang KWON1*. 1Yeouido
St. Mary’s Hospital, Korea

The subject of this study is to identify the distribution of
HOMA-IR in Korea. And we investigated the cut off values of
HOMA-IR that related with prevalence rate of metabolic
syndrome, especially according to gender and menopause
state.
We analysed the data of Korean National Health and
Nutrition Examination Survey in 2008–2010. We conducted
this study for participant aged 20 years or older and excluded
the subject who had diabetes or fasting serum glucose
>126 mg/dL. Finally, 11,121 participants were gathered and
they were classified into three groups (4,911 men, 3,597
premenopausal women, 2,613 postmenopausal women). We
used modified Adult Treatment Panel III criteria to define
metabolic syndrome.
In our study, the mean HOMA-IR was 2.11(2.07–2.15) for men,
2.0(1.97–2.04) for premenopausalwomen, and2.14(2.2–2.19) for
postmenopausal women. Incidence of metabolic syndrome
was 20.6% in men, 8.9% in premenopausal women, and 40.4%
in postmenopausal women. The first cut off values for
metabolic syndrome in men, premenopausal women and
postmenopausal women is 2.23(sensitivity 70.6%, specificity
66.9%), 2.39(sensitivity 72.3%, specificity 76.4%) and 2.48
(sensitivity 51.9%, specificity 80.2%), respectively. The preva-
lence rate of metabolic syndrome associated to first HOMA-IR
cut off value is 22.9% in men, 13.7% in premenopausal women
and 51.6% in postmenopausal women. The second cut off
value was around 3.2 in three groups. The prevalence rate of
metabolic syndrome associated to second HOMA-IR cut off
value is 50.8% in men, 42.5% in premenopausal women and
71.6% in postmenopausal women.
In conclusion, first cut off value of HOMA-IR were 2.2–2.5 and
second cut off value of HOMA-IR were 3.2 in Korea. And cut off
values of HOMA-IR for metabolic syndrome was different
in accord with gender and menopausal status. When we
estimated the HOMA-IR and prevalence of metabolic syn-
drome, we should consider to gender and menopausal status
of participants.
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PJ-12
Comparisons of placebo effect of hypoglycemic drugs between
Asian and Caucasian type 2 diabetes patients
Xiaoling CAI1*, Lingli ZHOU1, Wenjia YANG1, Xueyao HAN1,
Linong JI1. 1Peking University People’s Hospital, China

Aim: It was hypothesis that the placebo effect might be
different between different ethnicity. The aim of this study is
to compare the placebo effect of hypoglycemic treatment
between Asian and Caucasian type 2 diabetes patients.
Methods: The MEDLINE®, EMBASE®, CENTRAL were searched
and qualified studieswere included. Referenceswere collected
until Dec. 2015. All the studies were double blind, placebo-
controlled randomized trials in type 2 diabetes patients; study
length of ≥12 weeks with the efficacy evaluated by changes in
HbA1c from baseline in groups.
Results: 250 studies compared a placebo with an active
hypoglycemic agent either in Asian (n = 40) or in Caucasian
(n = 210), placebo effect in HbA1c was comparable between
Asian (0.09%, 95%CI, 0 to 0.18%) and Caucasian (−0.02%, 95%CI,
−0.15 to 0.10%), placebo effect in FPGwas comparable between
Asian (0.21 mmol/L; 95% CI, 0.07–0.34 mmol/L) and Caucasian
(0.1 mmol/L; 95% CI, −0.09 to 0.29 mmol/L), placebo effect in
weight was also comparable between Asian (−0.22 kg; 95% CI,
−0.48–0.03 kg) and Caucasian (−0.02 kg; 95% CI, −0.48–0.44 kg).
40 studies compared a placebo with an AGI either in Asian
(n = 25) or in Caucasian (n = 17), placebo effect in HbA1c was
comparable between Asian (−0.13, 95%CI, −0.31 to 0.04) and
Caucasian (0.08, 95%CI, −0.11 to 0.27). 83 trials compared a
placebo with a TZD either in Asian (n = 38) or in Caucasian
(n = 46), placebo effect in HbA1c was superior in Asian (−0.33,
95%CI, −0.64 to −0.03) to that in Caucasian (0.12, 95%CI, −0.03
to 0.27). 57 trials compared a placebo with a DPP-IV inhibitors
either inAsian (n = 20) or inCaucasian (n = 39), placebo effect in
HbA1c was comparable between Asian (0.02, 95%CI, −0.19 to
0.23) and Caucasian (−0.13, 95%CI, −0.26 to 0.01). For SU
treatment, metformin treatment as well as SGLT2 inhibitors
treatment, no enough studies were found for the comparisons
between Asian and Caucasian population.
Conclusion: Results from this meta-analysis indicated that
the placebo effect in hypoglycemic drugs was comparable
between Asian and Caucasian type 2 diabetes patients.

PJ-13
Safety and efficacy comparison of different insulin regimens in
T2DM patients: A meta-analysis
Xueying GAO1, Xiaoling CAI1, Wenjia YANG1, Linong JI1*.
1Peking University People’s Hospital, China

To compare the safety and efficacy in T2DM patients treated
with different insulin regimens, we searched the following
databases: MEDLINE, EMBASE, CENTRAL. References were
collected until Dec. 2015. The main search concepts were
type 2 diabetes, NPH insulin, long acting insulin analogs,
human regular insulin, rapid insulin analogs, premixed
insulin, premixed insulin analogs, randomized controlled
trials (RCTs), and clinical trials. Inclusion criteria were: (1)
T2DMpatients aged >18 years; (2) RCTswith at least 4 weeks of
follow-up; (3) different insulin regimens were evaluated and
compared.
A total of 74 articles were included in this review. (1) NPH
insulin versus long acting insulin analogs therapy (twenty-two
studies): Treatment with long acting insulin analogs was
associated with a significantly greater decrease in HbA1c and
FPG level, a significantly lower increase in body weight, and a
significantly lower risk of hypoglycemia. Treatment with NPH
insulin was associated with a significantly lower insulin
dosage. No statistically significant difference was found in
terms of all-cause mortality between two groups. (2) Human
regular insulin versus rapid insulin analogs therapy (nine
studies): Treatment with rapid insulin analogs was associated

with a significantly greater decrease in HbA1c. No statistically
significant difference was found in FPG change, body weight
change, insulin dosage, rate of hypoglycemia, and all-cause
mortality between two groups. (3) Premixed insulin versus
premixed insulin analogs therapy (six studies): Treatment
with premixed insulin was associated with a significantly
greater increase in body weight. No statistically significant
difference was found in HbA1c change, FPG change, insulin
dosage, rate of hypoglycemia, and all-causemortality between
two groups. (4) Premixed insulin versus basal insulin therapy
(twenty studies): Treatment with premixed insulin was
associated with a significantly greater decrease in HbA1c
level, and a significantly greater increase in body weight.
Treatment with basal insulin was associated with a signifi-
cantly lower insulin dosage, and a significantly lower risk of
hypoglycemia. No statistically significant difference was
found in FPG change, and all-cause mortality between two
groups. (5) Premixed insulin versus basal-bolus/bolus insulin
therapy (twenty-one studies): Treatment with basal-bolus/
bolus insulin was associated with a significantly greater
decrease in FPG change. No statistically significant difference
was foundHbA1c change, bodyweight change, insulin dosage,
rate of hypoglycemia, and all-cause mortality between two
groups.
Results from this meta-analysis comprehensively evaluated
the glucose control and the hypoglycemic rate as well as all-
cause mortality in different kinds of insulin treatment.

PJ-14
Metformin as an anticancer agent in breast cancer therapy by
regulating tumor associated macrophage polarization and
function
Chi-Fu CHIANG1*, Yi-Jen HUNG2, Yi-Shing SHIEH3,4,
Chien-Hsing LEE1,2. 1Graduate Institute of Medical Sciences,
National Defense Medical Center, 2Division of Endocrinology
and Metabolism, Department of Internal Medicine, Tri-Service
General Hospital, National Defense Medical Center, 3School of
Dentistry, National Defense Medical Center, 4Department of
Oral Diagnosis and Pathology, Tri-Service General Hospital,
Taipei, Taiwan

Background: Accumulated evidence suggests that diabetic
patients treated with metformin had a significantly lower risk
of developing cancer or a lower cancer mortality. Recent
evidence suggested that the phenotype of TAMs varies from
M1 to M2 with the stage of tumor progression. However, it is
not known ifmetformin is involved in TAMsphenotype switch
to affect tumor malignant behaviors.
Material and methods: We used the THP-1 macrophage
cultured with breast cancer conditioned medium as tumor
microenvironment model.
Results:We found that metformin significantly switched from
M2 to M1 phenotype in breast cancer conditioned medium, by
reduced expression of CD206, down-regulation of M2 marker
mRNA, and enhanced expression of CD16, up-regulation of M1
marker mRNA. But metformin not be direct influence THP-1
macrophage polarization. Moreover, we found that metformin
can affect cytokines secretion in the breast cancer, by reduced
expression of IL-4, IL-10, IL-13, and induced IFN-γ through
AMPK-NF-κB signaling to regulate, and then affect macro-
phage polarization. Administration of CC, another inhibitor of
AMPK, also blocked the switched fromM2 toM1 phenotype. In
tumor tissue, the percentage of M2-like macrophage was
decreased and M1-like macrophage was increased in the
metformin group.
Conclusion: These findings suggest that metformin
treatment can induce cytokines secretion and expression by
AMPK-NF-κB pathway in breast cancer and then affect TAM
polarization.
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PJ-15
LDL-C/APOB and HDL-C/APOA-1 ratios predict
incident chronic kidney disease in a large apparently
healthy cohort
Ji Cheol BAE1, Sam KWON1, Jae Hyeon KIM2*. 1Division of
Endocrinology and Metabolism, Department of Medicine, Samsung
hangwon Hospital, Sungkyunkwan University School of Medicine,
2Division of Endocrinology andMetabolism, Department of Medicine,
Samsung Medical Center, Sungkyunkwan University School of
Medicine, Korea

Introduction: The objective of this study was to evaluate the
ability of lipid variables to predict the development of chronic
kidney disease (CKD). We investigated the longitudinal asso-
ciation between lipid profiles and incident CKD in a large
apparently healthy cohort.
Materials and methods: A retrospective longitudinal analysis
of 10,288 subjects who had participated in comprehensive
health check-ups at least four times over a 7-year period was
conducted. The risk of incident CKD associated with lipid
variables was analyzed using adjusted hazard ratio (HR) for
CKD per 1 standard deviation (SD) increase in lipid level. The
development of CKD was defined as estimated glomerular
filtration rate <60 mL/min/1.73 m2.
Results: Over a mean follow-up of 56.5 ± 14.3 months, 356
(3.5%) subjects developed CKD. The multivariate adjusted
HRs for incident CKD per 1 SD increase in baseline lipid
level were 1.29 (95% confidence interval [CI], 1.17–1.41) for
triglycerides (TG), 0.77 (0.68–0.88) for high-density lipoprotein
cholesterol (HDL-C), 1.22 (1.12–1.32) for the TG/HDL-C ratio,
0.82 (0.73 to 0.92) for the low-density lipoprotein cholesterol/
apolipoprotein B (LDL-C/apoB) ratio, and 0.74 (0.66–0.83) for the
HDL-C/apoA-1 ratio. No longitudinal association was found
between incident CKD and baseline total cholesterol, LDL-C,
non-HDL-C, the LDL-C/HDL-C ratio, apoB, apoA-I, or the apoB/
apoA-I ratio.
Conclusion: The LDL-C/apoB and HDL-C/apoA-1 ratios as well
as TG and HDL-C concentrations independently predicted an
increased risk for developing CKD. Our findings suggest that
particle size rather than the number of HDLs and LDLs
contribute to the development of CKD.

PJ-17
The function of betatrophin in the prediction of nonalcoholic
fatty liver and its progress
Xiaojuan SHAO1*, Wen HU1, Weinan YU1. 1Huai’an Hospital
affiliated to Xuzhou Major Medical, China

Objective: To study the function of betatrophin in the
prediction of nonalcoholic fatty liver (NAFLD) and its progress.
Methods: A total of 249 subjects based on ultrasonic quanti-
tative determination of fat content (LFC) were divided
into three groups, Control, (LFC < 9.15%, n = 84), low liver fat
content, (9.15%≤ LFC≤ 20%, n = 82), high liver fat content,
(LFC > 20%, n = 83). Anthropometric and biochemical examina-
tions were performed. Betatrophin and clinical factors were
measured by Elisa Kit.
Results: Serum Betatrophin were showed significant differ-
ences in the three groups (p < 0.01). Adjusted by gender, age,
the Betatrophin levels were positively correlated with LFC
(r = 0.231, p < 0.01). Multivariate linear regression analysis
showed that the serum Betatrophin levels were independent
factors affecting the LFC (P < 0.05).
Conclusion: Betatrophin is an independent risk factor for
NAFLD and its progress. Checking serumBetatrophinwill help
clinical doctors to identify NAFLD earlier and improve the
prognosis.

PJ-18
The association between hyperglycomia and hearing
impairment in a Taiwanese adult population
Ney-Min WU1, Jin-Shang WU1, Yi-Ching YANG1,
Chin-Song CHANG1, Feng-Hwa LU1, Chin-Jen CHANG1*.
1Department of Family Medicine, National Cheng Kung University
Hospital, Tainan, Taiwan

Aim: There were some studies to explore the relationship
between hyperglycemia and hearing impairment, and the
results were inconsistent. The aim of this study was to
investigate the association between different glycemic status
and hearing impairment in a Taiwanese population.
Methods: From April 2002 to August 2009, participants
undergoing a comprehensive health check-up were evaluated
by audiometric testing. Hearing impairment were assessed
from the pure tone average of thresholds over low frequencies
(500, 1,000, 2,000 Hz) and high frequencies (3,000, 4,000,
6,000 Hz), and defined for mild or greater severity (pure tone
average >25 decibels hearing level). All subjects were divided
into 3 groups, including normal glucose tolerance (NGT), pre-
diabetes (pre-DM), and diabetes mellitus (DM). A multiple
logisticmodelwas used for analyzing the relationship between
hearing impairment and different glycemic status, with
adjustment for other variables.
Results:Of 4,995 recruited participants, 239 subjects (4.8%) had
low frequency hearing impairment, while 460 subjects (9.2%)
had high frequency hearing impairment. The prevalence of
low frequency hearing impairmentwas 3.9%, 5.1%, and 9.7% in
NGT, pre-DM, and DM group, and those of high frequency
hearing impairment was 6.8%, 11.8%, and 19.7%, respectively,
Multivariate analysis revealed a positive association between
diabetes and high frequency hearing impairment (odds ratio
[OR] = 1.75,95% confidence interval [CI] = 1.19–2.57, p = 0.004),
but not between pre-diabetes and high frequency hearing
impairment (OR = 1.13,95% CI = 0.83–1.53, p = 0.45) after adjust-
ing for other variables. In addition, older age (age≥ 40–<60,
OR = 4.61, 95%CI = 2.84–7.49, P < 0.001; age≥ 60 years, OR =
17.70, 95% ci = 9.74–32.18, p < 0.001), body mass index ≥25 vs.
<23 (OR = 1.64, 95% CI = 1.10–2.44, p = 0.01), and smoking (OR =
1.52, 95% CI = 1.04–2.22, p = 0.03) were the associated factors of
high frequency hearing impairment.
Conclusions: Diabetes mellitus, but not pre-diabetes, is an
important associated factor of high frequency hearing impair-
ment, in addition to older age, obesity, and smoking.

PJ-19
The association of serum uric acid and pre-diabetes in a
Taiwanese population
Man-Chun WU1, Yi-Ching YANG1, Jin-Shang WU1,
Ru-Hsueh WANG1, Feng-Hwa LU1, Chin-Jen CHANG1*.
1Department of Family Medicine, National Cheng Kung University
Hospital, Tainan, Taiwan

Background/aims: Individualswith diabetesmellitus (DM) and
pre-DM, including impaired fasting glucose (IFG) and glucose
tolerance (IGT), had a high risk of cardiovascular and all- cause
mortality. Hyperuricemia has been reported to be a risk factor
for coronary heart disease and often co-present with obesity,
hypertension and hyperlipidaemia. Hyperuricemia is also an
established risk factor for DM but not pre-DM. Therefore, the
aim of this study was to investigate the relationship between
serum uric acid and pre-diabetes in a Taiwanese population.
Methods: A total of 7,469 adults were recruited for the final
analysis after exclusion of individuals with a history of DM,
chronic kidney disease, and those with newly-diagnosed DM,
and current usage of medication for DM, hypertension,
hyperlipidemia, hyperuricemia, heart disease, and cerebral
vascular disease. Subjects were classified into three groups
according to their glycemic status: (1) normal glucose toler-
ance: Fasting plasma glucose (FPG) < 5.6 mmol/L and 2-h PG <
7.8 mmol/L; (2) isolated IFG: FPG of 5.6–6.9 ol/L and 2-h PG
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<7.8 mmol/L; (3) IGT: 2-h PG of 7.8–11.0 mmol/L and FPG
<7.0 mmol/L. Categories of serum uric acid level were defined
by gender-specific quartiles.
Results: There were significant differences in age, gender,
education level, body mass index, waist circumstances,
systolic and diastolic blood pressure, FPG,2-h PG, uric acid,
lipid profiles, and the prevalence of hyperuricemia (upper
quartile), hypertension, hypertriglyceridemia, low HDL-C,
family history of diabetes, cigarette smoking and alcohol
drinking among three groups. Based on multinomial regres-
sion analysis, highest quartile of uric acid level was positively
associated with IGT (OR = 1.39, 95%CI: 1.12–1.74), but not IFG
(OR = 1.46,95%CI: 0.97–2.18), after adjusting for age, gender,
body mass index, hypertriglyceridemia, low HDL-C, education
level, family history of diabetes, cigarette smoking, alcohol
drinking and regular exercise.
Conclusions: Increased serum uric acid may increase a higher
risk of IGT but not IFG.

PJ-20
The association of gastric Helicobacter pylori infection,
diabetes and pre-diabetes in a Taiwanese population
Gi-Hua YANG1, Jin-Shang WU1, Yi-Ching YANG1,
Ying-Hsiang HUANG1, Feng-Hwa LU1, Chin-Jen CHANG1*.
1Department of Family Medicine, National Cheng Kung University
Hospital, Tainan, Taiwan

Aims: Emerging literatures revealed Helicobacter pylori (H.
pylori) infection playing a role in extra-gastric diseases. Some
of previous studies demonstrated higher prevalence of
H. pylori infection in diabetic patients, but others revealed no
difference. Association between glycated hemoglobin levels
and H. pylori immunoglobulin G antibodies was also reported.
However, there was little evidence about relation between
gastric H. pylori infection and pre-diabetes.
Methods: This cross-section study enrolled 19,694 participants
with health examination in the National Cheng Kung
University Hospital from July 1997 to October 2007. Biopsy
was performed in 1,866 subjects out of 11,653 subjects who
underwent esophagogastroduodenoscopy (EGD). Finally 1,285
subjects were available for analysis after exclusion criteria
consisting of age <18 years old, biopsy of esophagus or
duodenum, endoscopic diagnosis of cancer proven by histo-
pathological examination, prior upper gastrointestinal tract
surgery, prior Helicobacter eradication therapy, use of non-
steroid anti-inflammatory drugs and incomplete data. H.
pylori infection was defined as H. pylori present in samples
of gastric biopsy by EGD. Diabetesmellitus (DM)was defined as
fasting plasma glucose (FPG) ≧126 mg/dL, 2 hour-post load
glucose (2 h-PG) ≧200 mg/dL, or a positive DM history. Pre-
diabeteswas defined as FPG of 101–125 mg/dL or 2 h-PG of 141–
199 mg/dL without DM.
Results: DM was diagnosed in 238 (18.5%) and pre-diabetes in
318 (24.7%) of the 1,285 subjects. There were significant
differences in age, gender, education level and the prevalence
of hypertension, prehypertension, H. pylori infection, hepa-
titis C infection, hypertriglyceridemia, low HDL-C, C-reactive
protein >8.0 mg/L and family history of DM among subjects
with normal blood glucose, pre-diabetes and DM. Multivariate
analysis showed age, obesity, family history of DM, hyperten-
sion and hypertriglyceridemia were significantly related to
both pre-diabetes and DM H. pylori infection were positively
associated with DM (odds ratio 1.42, 95% confidence interval
1.01–2.01), but not pre-diabetes (odds ratio 1.02,95% confidence
interval 0.77–1.36), in addition tomale gender, education level,
prehypertension and low HDL-C.
Conclusions: Gastric H. pylori infection may increase the risk
of DM, but not pre-diabetes. In clinical practice, we recom-
mend to monitor plasma glucose level in subjects with gastric
H. pylori infection.

PJ-21
Gait speed as a predictor of all-causemortality in community-
dwelling elderly people in Japan: The Mima cohort study
Shinji FUJIWARA1,2, Kazuhiko KOTANI2,3, Kokoro TSUZAKI2,
Naoki SAKANE2*. 1Mima City National Health Insurance Koyadaira
Clinic, 2Division of Preventive Medicine, Clinical Research Institute,
National Hospital Organization Kyoto Medical Center, 3Division of
Community and Family Medicine, Center for Community Medicine,
Jichi Medical University, Japan

Background: Japan’s aging rate is currently the highest in the
world. The number of peoplewith diabetes is increasing due to
urbanization, aging, and increasing prevalence of obesity and
physical inactivity. The aim of the Special Health Check-up
(SHC) and Guidance System initiated in 2008, targeting people
40–74 years of age, was to detect those with Metabolic
Syndrome and to offer lifestyle modification services that
lead to the reduction of type 2 diabetes and diabetes-related
death. The Mima Cohort Study was looking for its own
important themes to focus on for their public health activities.
Objectives: To identify factors related with death among the
general population in Mima City.
Method: 3,752 community-dwelling people (mean age 63.5 +/
−8.2 (SD) years old, 1,623 male and 2,129 female) in Mima City
who took SHC from 2009 to 2014 were followed up for a mean
period of 2.4 years (9,059 person-years). Association between
deaths and factors tested by SHC was analysed.
Results: 104 subjects (72 male and 32 female) died during the
study period, including 42 from cancers, 10 from cardiac
events, 8 from stroke, and 44 from other causes. For males,
multiple Cox proportional hazards regressionmodels adjusted
for age showed all-cause death was positively associated with
estimated glomerular filtration rate (eGFR) less than 45 mL/
min/1.73 m2 [hazard ratio (HR) 4.6 (95% confidence interval
2.1–10.1)], history of stroke [HR 3.8 (1.7–8.1)], high-density
lipoprotein cholesterol (HDL-C) levels less than 40 mg/dL [HR
3.0 (1.7–5.5)] and AST more than 40 [HR 2.5 (1.2–5.4)], and
negatively associated with self-reported fast gait speed [HR
0.45 (0.26–0.79)]. In subgroup analysis, the model showed the
association between all-cause death and self-reported fast gait
speed was seen only in the group aged 65–74 [HR 0.33 (0.16–
0.67)]. For females, the model didn’t show any association
between death and these factors. However, univariable Cox
proportional hazards regression models showed a positive
association between all-cause death and being aged 65 and
over [HR 7.3 (2.6–21.0)], proteinuria [HR 5.1 (1.9–13.1)], eGFR less
than 45 mL/min/1.73 m2 [HR 3.8 (1.1–13.0)], and taking medi-
cation for diabetes [HR 3.8 (1.4–9.9)].
Conclusion: Several factors relating to kidney disease, HDL-C,
medical history, and gait speedwere associatedwith deaths in
men over a short period of time. These factors should be
themes for public health activities inMima City. Beyond trying
to improve laboratory findings for preventing early deaths,
walking fast may also be important, especially for elderly
people.

PJ-22
Increased risk of heart failure in diabetic patients of Taiwan:
Age- and sex-stratified population-based study
Hua Fen CHEN1,2*, Chung Yi LI3. 1Department of Endocrinology,
Far Eastern Memorial Hospital, 2School of Medicine, Fujen Catholic
University, New Taipei City, 3Department of Public Health, College of
Medicine, National Cheng Kung University, Tainan City, Taiwan

Background and aims:Diabetes is regarded as a coronary heart
disease (CHD) equivalent, but the risk of heart failure (HF)
between diabetic patients and non-diabetic subjects has
scarcely been compared before. This study used a nationally
representative cohort selected fromNational Health Insurance
to compare the relative hazard of heart failure in diabetic
patients and non-diabetic subjects.
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Methods: 500,424 diabetic patients from ambulatory care
claims and 500,424 age- and sex-matched control subjects
from registry of beneficiaries were linked to inpatient
claims (1997–2008) to identify the admissions for HF (ICD-9:
428). With Cox proportional hazard regression mode, we
compared the relative hazards of HF in relation to diabetic
patients and control subjects under various age- and sex-
stratifications.
Results: Compared with the control subjects, diabetic
patients had increased hazards of HF [adjusted hazard ratio
(aHR): 2.30, 95% confidence interval (CI) 2.28–2.33]. After
adjustment of various coronary heart diseases such as acute
myocardial infarction, unstable angina, angina pectoris,
chronic ischemic heart disease, hypertension, hypertensive
disease, procedures of percutaneous transluminal angiog-
raphy and coronary artery bypass surgery in the model, aHR
attenuated to 1.79 (95% CI 1.77–1.81). In both genders, the
diabetic patients aged <45 years had highest risks of HF, and
the respective relative risks for diabetic men and women aged
<45 years were aHR: 8.07 (95% CI 7.03–9.26) and aHR: 12.18 (95%
CI 10.14–14.64).
Conclusions: Optimal control of blood sugar and aggressive
management of cardiovascular risk factors are crucial in
reducing subsequent risk of heart failure especially in young
diabetic patients.

PJ-23
Inverse relationship between serum osteocalcin levels and
nonalcoholic fatty liver disease in postmenopausal Chinese
women with normal blood glucose levels
Yuqi LUO1, Xiaojing MA1, Yaping HAO1, Xiaoping PAN1,
Yiting XU1, Qin XIONG1, Yuqian BAO1*, Weiping JIA1.
1Department of Endocrinology and Metabolism, Shanghai Jiao Tong
University Affiliated Sixth People’s Hospital; Shanghai Clinical Center
for Diabetes; Shanghai Diabetes Institute, China

Aim:Osteocalcin is involved in theprogressionof nonalcoholic
fatty liver disease (NAFLD) in animal models and humans. In
this study we investigated the relationship between serum
osteocalcin levels and NAFLD in postmenopausal Chinese
women.
Methods: A total of 733 postmenopausal women (age range,
41–78 years) with normal blood glucose levels were enrolled in
this cross-sectional study. Women taking lipid-lowering or
anti-hypertensive drugs were excluded from enrollment.
Serum osteocalcin levels were assessed using an electroche-
miluminescence immunoassay. Each subject’s fat liver degree
was assessed through ultrasonography, and each participant’s
fatty liver index (FLI) was calculated to quantify the degree of
liver steatosis.
Results: The median level of serum osteocalcin in the
total enrolled subjects was 21.99 ng/mL (interquartile range,
17.84–26.55 ng/mL). Subjects with NAFLD had significantly
lower serum osteocalcin levels than those without NAFLD
(18.39 ng/mL [range, 16.03–23.64 ng/mL] vs. 22.31 ng/mL
[range, 18.55–27.06 ng/mL], P < 0.001). Serum osteocalcin
levels decreased significantly with incremental changes in
the FLI value divided by the quartile (P-value for trend <0.001).
The serum osteocalcin levels showed a significant negative
correlation with the FLI values, even after adjusting for
confounding factors (standardized β =−0.124, P < 0.001).
Binary logistic regression analysis identified an individual’s
serum osteocalcin level as an independent risk factor for
NAFLD (odds ratio, 0.951; 95% confidence interval: 0.911–0.992;
P = 0.020).
Conclusion: Serum osteocalcin levels were inversely corre-
lated with NAFLD in postmenopausal Chinese women with
normal blood glucose levels.

PJ-25
Hyperglycemic crisis is associated with subsequent
major adverse cardiovascular events: A nationwide
population-based study
Li-Hsin CHANG1,2, Liang-Yu LIN2,3, Jen-Huai CHIANG4,5,6,
Vivian Chia-Rong HSIEH7, Ming-Shun HSIEH2,8,9,10. 1Division of
Endocrinology and Metabolism, Department of Medicine, Tauyan
Branch of Taipei Veterans General Hospital, Tauyuan, 2Faculty of
Medicine, National Yang-Ming University, 3Division of Endocrinology
and Metabolism, Department of Medicine, Taipei Veterans General
Hospital, Taipei, 4Graduate Institute of Integrated Medicine, College
of Chinese Medicine, Research Center for Chinese Medicine &
Acupuncture, China Medical University, 5College of Medicine, China
Medical University, 6Management Office for Health Data, China
Medical University, 7Department of Health Services Administration,
China Medical University, Taichung, 8Department of Emergency
Medicine, Taipei Veterans General Hospital, Taoyuan Branch,
Taoyuan, 9Department of Emergency Medicine, Taipei Veterans
General Hospital, 10Institute of Occupational Medicine and Industrial
Hygiene, National Taiwan University College of Public Health, Taipei,
Taiwan

Objective: Hyperglycemic crisis is associated with significant
morbidity and mortality but the association between hyper-
glycemic crisis and long term cardiovascular outcomes was
elusive. The purpose of this study is to discuss the association
between hyperglycemic crisis and subsequent major adverse
cardiovascular events (MACE).
Participants andmethods: The population-based cohort study
using data from 1996 to 2012 in the Taiwan National Health
Insurance Research Database was conducted. A total of 2,171
diabetic patients with hyperglycemic crisis fit the criteria of
analysis. The propensity score was used for matching the
baseline characters and 8,684 patients were retrieved as the
comparison cohort. The risk of subsequent MACE was
compared between two groups.
Results: Six hundred and seventy-six events occurred in group
with hyperglycemic crisis and the events rate was higher than
those without hyperglycemic crisis (31.1% versus 24.1%,
p < 0.001 by log-rank test). Subjects with Hyperglycemic crisis
were associated with higher risk of subsequent MACE even
after adjusting with all baseline characters (hazard ratio (HR)
1.76, 95% confidence interval (CI) 1.62–1.90, p < 0.001). After
age-stratification, the junior patients with hyperglycemic
crisis had higher risk of MACE than senior group (HR 2.69 for
age 20–39 years old versus HR 1.58 for age >65 years old).
Conclusion: Hyperglycemic crisis is associated with subse-
quent MACE, especially in young patients. Further plan of
primary prevention of hyperglycemic crisis should be con-
cerned in clinical practice.

PJ-26
Earlymenarche and increased riskof cardiovascular disease in
Korean women
Jong Chul WON1, Kyung Soo KO1, Sang Yong KIM2,
Hyun Jin KIM3, SunghwanSUH4, Ji Cheol BAE5*, Dong-Jun KIM6.
1Department of Internal Medicine, Sanggye Paik Hospital,
Cardiovascular and Metabolic Disease Center, College of Medicine,
Inje University, Seoul, 2Department of Endocrinology and
Metabolism, Chosun University Hospital, Chosun University School
of Medicine, Gwangju, 3Department of Internal Medicine, Chungnam
National University School of Medicine, Daejeon, 4Division of
Endocrinology and Metabolism, Dong-A Medical Center, Dong-A
University College ofMedicine, Busan, 5Division of Endocrinology and
Metabolism, Samsung Changwon Hospital, Sungkyunkwan
University School of Medicine, Changwon, 6Department of Internal
Medicine, Ilsan-Paik Hospital, College of Medicine, Inje University,
Koyang, Korea

Early menarche is strongly associated with adulthood obesity;
however, the relationship between age at menarche and
cardiovascular disease (CVD) in Korean women remains
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poorly understood. Here, we investigated the association
between early menarche and risk factors for developing CVD
during adulthood using a nationwide population database.
In total, 12,336 women (weighted n = 17,483,406; weighted age,
45.7 years) who participated in the KoreanNational Health and
Nutrition Examination Survey 2010–2013 were included in this
study. Participants were scored using the National Cholesterol
Education Program Adult Treatment Panel III criteria for
metabolic syndrome. Risk of CVD was estimated using the
10-year Framingham Coronary Heart Disease Risk Point Scale
(10-yr FRS).
Early menarche (≤11 years) was reported in 5.2% (weighted
n = 917,493) of subjects. The weighted prevalences of meta-
bolic syndrome and ≥20% 10-yr FRS were 23.6% (95% CI, 22.7–
24.6) and 7.7% (7.1–8.3), respectively. Women with early
menarche reported a significantly higher body mass index
and waist circumference, along with a higher prevalence of
hypertension, diabetes, and metabolic syndrome compared
with those with later menarche (≥13 years). Furthermore, the
prevalence of women with a ≥10% or ≥20% 10-yr FRS was
higher in those with early menarche compared with other
groups after adjusting for age, smoking, education level,
and menstruation. Logistic regression analyses controlling
for these and other confounding factors revealed odds ratios
of 2.29 (95% CI = 1.25–4.19) and 1.78 (0.96–3.30) for ≥10%
and ≥20% 10-yr FRS in women with early menarche, respect-
ively, compared with those in the latest menarche group (≥17
years).
Taken together, this nationwide study revealed women with
early menarche are at increased risks of metabolic syndrome
and CVD. Early menarche may therefore represent an import-
ant marker for early preventive interventions.

PJ-27
Association of complete blood cell counts with metabolic
syndrome in an elderly population
Peng-Fei LI1, Jin-Shuen CHEN1, Jin-Biou CHANG1, Dee PEI1,
Chang-Hsun HSIEH1, Yen-Lin CHEN1*. 1Division of Endocrinology
and Metabolism, Department of Internal Medicine, Tri-Service
General Hospital, National Defense Medical Center, Taipei, Taiwan

Objective: The role of metabolic syndrome (MetS) in predicting
cardiovascular diseases and diabetes has been repeatedly
confirmed in many large cohort studies. As a non-traditional
component, hematogram components are shown to be
significantly related to MetS in many different age groups.
However, little is known about the role of the hematogram
among the elderly.
Methods: We enrolled 18,907 subjects over the age of 65 years
who underwent regular health examinations. They were
divided into three groups according to their ages: young old
(YO: ≥65 and <74 years old), old old (OO:≥75 and <84 years old),
and oldest old (ODO: ≥85 years old). The MetS components
were determined, and correlations between MetS and hema-
togram components were evaluated using Pearson and
multivariate linear regression analyses. Here, the hematogram
components were taken to be independent variables and were
evaluated separately against the dependent variable (MetS
components).
Results:While SBPandHDL-C becamehigher,most otherMetS
and hematogram parameters became lower in men as they
aged. Fewer significant differences were noted among the
women. In the YO and OO groups for both genders, not
surprisingly the subjects with MetS had higher WBC and Hb.
Interestingly, none of the hematogram components were
different for subjects with or without MetS in the ODO group.
The results of the multiple regression show that most of the
relationships between hematogram and MetS components
disappeared in the ODO groups. The WBC levels were
mainly correlated with WC and TG. At the same time, Hb
was found to be associatedwith BP, FPG, and LDL-C. Compared

to WBC and Hb, PLT was least related to MetS, except in the
cases of LDL-C and TG. Among the MetS components, it is
interesting to note that BMI, LDL-C, and TG were consistently
related to all the hematogram components in YO and OOmen.
However, only TGhad the same consistencyamongYOandOO
women.
Conclusions: This study’s three major findings are as follows:
1. WBC and Hb are indeed associated with MetS, even among
the YO and OO groups, regardless of gender; among the three
hematogram components, Hb had the strongest and PLT had
the weakest correlation with MetS; and TG is not the only
component that had relatively higher r values, but it is also
related to all hematogram components.

PJ-29
Plasma aldosterone concentration predicts the incidence of
diabetes mellitus
Tien-Jyun CHANG1, Hung-Yuan LI1*, Tse-Ya YU2,
Jung-Nan WEI3, Lee-Ming CHUANG1,4,5. 1Department of Internal
Medicine, National Taiwan University Hospital, Taipei, 2Health
Management Center, Far Eastern Memorial Hospital, New Taipei
City, 3Chia Nan University of Pharmacy and Science, Tainan,
4Graduate Institute of Clinical Medicine, Medical College, National
Taiwan University, 5Graduate Institute of Preventive Medicine,
National Taiwan University School of Public Health, Taipei, Taiwan

Objective: Genetic variation in aldosterone synthase is asso-
ciated with diabetes. Suppression of intestinal and urinary
glucose absorption by aldosterone through sodium-glucose
cotransporters may be the key mechanism. However, it
remains unknown if plasma aldosterone predicts the inci-
dence of diabetes in human. In this study, we investigated if
plasma aldosterone concentration is associated with the
incidence of diabetes in a community-based prospective
cohort without any medication for hypertension.
Research design and methods: We included 608 subjects
without diabetes at baseline and followed them for an
average of 4.01 years. Subjects who received medications for
hypertension at baseline or during follow-up were excluded.
Diabetes was diagnosed by results from an oral glucose
tolerance test and hemoglobin A1c, and if the subject was
taking medications for diabetes. Plasma aldosterone concen-
tration at baseline was measured with an ELISA kit.
Results:During follow-up, 42 subjects (6.91%) developed type 2
diabetes. Plasma aldosterone concentration was negatively
associated with body mass index (r =−0.0978, p = 0.0162), but
was not correlated with glycemic indices, HOMA2-%B, or
HOMA2-IR (all p > 0.05) at baseline. Plasma aldosterone con-
centration predicts the incidence of type 2 diabetes signifi-
cantly, after adjusting for age, family history of diabetes, body
mass index, HOMA2-%B, HOMA2-IR, and hemoglobin A1c
(HR = 0.83 for every 10 pg/mL increase in plasma aldosterone
concentration, 95%CI 0.692–0.986, p = 0.034; HR = 0.31 for sub-
jects with plasma aldosterone concentration in the highest
tertile, 95%CI 0.14–0.71, p < 0.01).
Conclusions: Plasma aldosterone concentration predicts the
incidence of type 2 diabetes independently.

PJ-30
Angiopoietin-like protein 6 is associatedwith an inflammatory
marker and low HDL cholesterol in type 2 diabetes
Hyeong Kyu PARK1*, Mi Kyung KWAK1, Hye Jeong KIM1,
Dong Won BYUN1, Kyo-Il SUH1, Myung Hi YOO1.
1Soonchunhyang University Hospital, Korea

Angiopoietin-like protein (ANGPTL) 6, a novel hepatokine, is
known to modulate angiogenesis and metabolism. ANGPTL6
has been shown to be higher in metabolic syndrome than in
healthy individuals. Recent clinical data suggest a potential
role of ANGPTL6 in endothelial dysfunction. However, the
functional role of ANGPTL6 in type 2 diabetes mellitus (T2DM)
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has not been determined. Therefore, we analyzed plasma
ANGPTL6 levels and other biochemical markers in patients
with T2DM.
A total of 108 Korean patients with T2DM were enrolled.
Subjects with known cardiovascular diseases, chronic kidney
disease, or active infection were excluded. Plasma ANGPTL6
was quantified. We assessed vascular health status by
measuring carotid intima-media thickness (IMT).
Plasma ANGPTL6 correlated positively with C-reactive protein
(CRP; r = 0.31, P < 0.01) and resistin (r = 0.28, P < 0.05), and
negatively with high-density lipoprotein (HDL) cholesterol
(r =−0.24, P < 0.05). However, ANGPTL6 did not correlate with
carotid IMT, adiponectin, or leptin. A multiple regression
analysis showed that CRP and HDL cholesterol remained
independently associated with ANGPTL6 after adjustment for
age, gender, body mass index, and resistin.
Circulating ANGPTL6 concentrations are positively associated
with inflammatory markers, and negatively with HDL choles-
terol in subjects with T2DM. Further studies will be needed to
explore the physiologic functions of ANGPTL6 in T2DM.

PJ-31
Association of serum uric acid concentration and
microvascular complications in Taiwanese patients with type
2 diabetes mellitus
Wei-Hao HSU1,2, Pi-Jung HSIAO1,6, Mei-Yueh LEE1,2,6,
Ching-Chao LIANG5, Pi-Chen LIN1, Szu-Chia CHEN2,4,6,
Kun-Der LIN1,3, Shyi-Jang SHIN1,6,7*. 1Division of Endocrinology
and Metabolism, Department of Internal Medicine, Kaohsiung
Medical University Hospital, 2Department of Internal Medicine,
Kaohsiung Municipal Hsiao-Kang Hospital, 3Department of Internal
Medicine, Kaohsiung Municipal Ta-Tung Hospital, 4Division of
Nephrology, Department of Internal Medicine, Kaohsiung Medical
University Hospital, Kaohsiung Medical University, 5Department of
Laboratory Technology, Kaohsiung Municipal Ci Jin Hospital,
6Graduate Institute of Clinical Medicine, College of Medicine,
Kaohsiung Medical University, 7Center for Lipid and Glycomedicine
Research, Kaohsiung Medical University, Kaohsiung, Taiwan

Patients with type 2 diabetes mellitus (DM) may have chronic
microvascular complications such as diabetic retinopathy
(DR) and diabetic nephropathy (DN) in their life. In clinical
studies, serum uric acid concentration was found to be
associated with DR and DN. The goal of this study is to
evaluate the relationship between the increase of serum uric
acid level and the severity of microvascular complications in
Taiwanese patients with type 2 DM. 385 patients with type 2
DMwere enrolled for obtaining serumuric acid level, the status
of DR severity, and the status of albuminuria severity by
calculating urinary albumin-to-creatinine ratio (UACR). In
multivariate logistic regression analysis, high uric acid was
the risk factor of albuminuria (OR, 1.227; 95% CI = 1.015–1.482;
p = 0.034) and DR (OR, 1.264; 95%CI = 1.084–1.473; p = 0.003).We
also demonstrated that there was a higher concentration of
serum uric acid in the more severe form of albuminuria and
DR. In conclusion, increased serumuric acid level significantly
correlated with the severity of microvascular complications in
Taiwanese patients with type 2 DM.

PJ-32
A reduced risk of diabetes with aripiprazole exposure in
schizophrenia patients: A population-based retrospective
cohort study
Chun-Hung CHANG1, Shaw-Ji CHEN2, Chieh-Yu LIU3*.
1Department of Psychiatry, China Medical University Hospital,
Taichung, 2Department of Psychiatry, Mackay Memorial Hospital
Taitung Branch, Taitung, 3Biostatistical Consulting Lab, Institute of
Nursing-Midwifery, National Taipei University of Nursing and
Health Sciences, Taipei, Taiwan

Objective: Aripiprazole exhibits protective effects for meta-
bolic syndromes, but the association between aripiprazole
use and the subsequent risk of diabetes in schizophrenia
patients is unclear. This population-based study is aimed to
assess the incidence and risk of diabetes among schizophrenia
patients who received aripiprazole treatment.
Methods: Using a nationwide database, the Taiwan National
Health Insurance Research Database, subjects who had first
been diagnosed with schizophrenia between 2002 and 2013
were identified. The schizophrenia patients receiving aripi-
prazole were designated as the aripiprazole group. A 1:1 ratio
was used to select age-, gender-, and index-year -matched
control without aripiprazole use. Patients who had diabetes
before enrollmentwere excluded. The 2 cohorts were observed
until December 31, 2013. The primary endpoint was occur-
rence of diabetes.
Results: Among 15,974 newly diagnosed schizophrenia
patients, we identified 3,462 patients with aripiprazole use,
and 3,462 matched patients without aripiprazole use between
January 2002 and December 2013. Of the 6,924 patients, 283
(4.09%) suffered from diabetes during amean follow-up period
of 4.39 years, including 119 (3.44%) from the aripiprazole cohort
and 164 (4.73%) from the control group. In schizophrenia
patients, the Cox multivariate proportional hazards analysis
showed that the risk decreased with aripiprazole use 0.5884
(95% confidence interval (CI), 0.4970 to 0.6966; p < 0.0001).
Conclusions: Aripiprazole use was associated with a reduced
risk of diabetes among schizophrenia patients.

PJ-34
The synergistic effect of serum albumin and globulin on the
metabolic syndrome
Ji Eun JUN1, Seung-Eun LEE1, You-Bin LEE1, Sang-Man JIN1,
Moon-kyu LEE1, Kyu Yeon HUR1, Jae Hyeon KIM1*. 1Division of
Endocrinology and Metabolism, Department of Medicine, Samsung
Medical Center, Sungkyunkwan University School of Medicine, Korea

Serum albumin and globulin have been used as biochemical
parameters indicating different metabolic status. The aim of
this study is to clarify the association between serum albumin
and/or globulin and the presence of metabolic syndrome
(MetS).
A total of 24,185 adults aged ≥18 years underwent compre-
hensivemedical health check-ups annually over 7-year period.
Among them, 19,208 subjects were finally enrolled in the
research. Multivariate logistic regression analysis was used to
assess the risk of MetS according to the quartile of baseline
level of serum albumin and globulin, also as continuous
variables per 1 standard deviation (SD).
In a multivariate model adjusting for all possible metabolic
risk factors, the highest quartile of serum albumin (OR 1.21,
95% Confidence Interval [CI] 1.04–1.41; p for trend = 0.015) and
globulin (OR 1.47, 95% CI 1.27–1.70; p for trend <0.001) were
associated with an enhanced risk of MetS compared with
lowest tertile. However, serum albumin as continuous vari-
ables per 1 SD lost its significance on the risk of MetS in a fully
adjusted model, while serum globulin were still significant. In
the conditional logistic model adjusting for all covariates and
dividing subjects into 4 groups (low albumin + low globulin;
high albumin + low globulin; lowalbumin + high globulin; high
albumin + high globulin) according to the median values of
albumin and globulin levels, the synergistic effect of albumin
and globulin onMetS was found when both of themwere high
(OR 1.42, 95%CI 1.22–1.47; p < 0.001), comparedwith thosewith
low albumin and low globulin.
High serum albumin and globulin were independently asso-
ciated with the presence of MetS. The synergistic effect of
both high albumin and globulin on MetS was greater than
either one alone.
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PJ-35
Elucidating pharmacological beneficial functions of soybean
extract on metabolism
Hiroko OKUNO1*, Licht MIYAMOTO1, Rie TAKAHASHI1,
Koichiro TSUCHIYA1. 1Dept. of medical Pharmacology, Inst. of
Biomedical Sciences, Tokushima University Graduate School., Japan

According to the Standard Tables of Food Composition in
Japan, soybean contains protein (33%), carbohydrates (28%),
lipids (19%), water (13%) and ash content (5%). Some ingre-
dients of soybean have been reported to provide such
beneficial effects as hypotensive activity, prevention of
obesity, proliferation of lactobacillus bifidus, attenuation of
osteoporosis and antioxidative action. Therefore, soybean has
attractedourattentionasanexcellent functional food.Soybean
is processed into various foods such as tofu, soy milk and soy
sauce, as well as soybean oil, feedstuffs and fertilizer, and
theyhave beenusedall over theworld. For example, soymilk is
a good alternative to cow’s milk for vegetarians, lactose-
intolerant people and consumers allergic to cow’smilk thanks
to its high-quality proteins and essential fatty acids with low
amount of cholesterol, gluten or lactose. In Japan, consump-
tion of soymilk was greatly increased from 2007 to 2012. Thus,
not only soybean but also soy products are attracting much
attention in recent years. Furthermore, it has been reported
that an effect of suppressing cancer cell growth in components
contained in soybean or soy products.
In this study, we examined the effect of soy extract in the
experiments in vitro and in vivo for the purpose of elucidating
pharmacological beneficial functions of soybean. The soy
extract were administered orally at 100 mg/kg/day for 4 weeks
to male ddY mice, and we measured body weight, food and
water intake. We examined the glucose uptake activity of
extract from soybean by using [3H]2-deoxy-D-glucose in
myotube differentiated from C2C12 cells. In addition, we
studied the expression levels of glucose uptake-related
factors by Western Blotting. The body weight was decreased
in the group of the extract from soybean compared to the
control group, while food and water intake were almost same
between groups. Further, soy extract increased the glucose
uptake in a concentration-dependentmanner in themyotube.
However, the phosphorylation level of Akt and AMPK had not
changed significantly. As a result, the extract of soybean
induced weight loss and enhancement of glucose uptake in
cultured cells as well as in vivo. Although the mechanism
remains unknown, it is suggested that the extract of soybean
has an anti-diabetic effect which may be independent of the
Akt or AMPK.

PJ-36
Long term DPP4i use reduces joint pain in patients with type 2
diabetes. A study using the national health insurance
Shih Jung YEN1,4, Yu Han CHANG1, Mei Yueh LEE2,4,
Pi Jung HSIAO3,4, Deng Chyang WU1, Shyi Jang SHIN3,4,
Kun Der LIN1,4*. 1Kaohsiung Municipal Ta-Tung Hospital,
2Kaohsiung Municipal Hsiaokang Hospital, 3Kaohsiung Medical
Unerversity Chung-Ho Memorial Hospital, 4Division of
Endocrinology and Metabolism, Taiwan

Objective: The link between arthropathy in type 2 diabetes
patients treated with DPP4 inhibitors (dipeptidyl peptidase 4
inhibitors) is rarely studied in Asians.
Research design and methods: A random sample of 1,000,000
subjects between January 1 2009 and December 31 2010
covered by the National Health Insurance Research Database
(NHIRD) in 2000was recruited. A total of 19,729 diabetes, type 2
patients who received oral anti-diabetic agents at least for
3 months or hospitalization with the diagnosis of Diabetes
mellitus without joint pain were followed for 1 year. The
definition of who received sitagliptin was patient with
Sitagliptin use at least 1 month. There are 2,825 patients
who received Sitagliptin and the other never used Sitagliptin.

We used 1:3 for all comorbidities matching: 2,813 of Diabetes
patients received Sitagliptin followed up till the end of study
and 82 patients had the episode of joint pain (2.9%). On the
other hand, 8,616 of Diabetes patients without using
Sitagliptin followed up till the end of study and 315 patients
had the episode of joint pain (3.7%).
Results: Under sitagliptin use, arthralgia appeared early after
initiation of treatment: Cumulative defined daily dose
(DDD) < 84. The risk of joint pain didn’t increase significantly
under Sitagliptin use followed up for 1 year. On the contrary,
joint pain significantly decreased under Sitagliptin use
(P < 0.001).
Conclusions: Its meaning of no increase of nonsteroidal anti-
inflammatory drugs(NSAIDs) under sitagliptin use, on the
contrary, NSAIDs cumulative DDDs significantly decreased
after sitagliptin use within 1 year, the probable explanation
may be under sitagliptin use, its exerts an anti-inflammatory
action (1). If indeed DPP-IV and CD26 are proinflammatory,
their inhibitors, like sitagliptin, could potentially be anti-
inflammatory and possibly anti-atherogenic because athero-
sclerosis is a chronic inflammation of the arterial wall. Thus,
sitagliptin may offer anti-inflammatory effect.

PJ-38
Congenital malformations in the first offspring of womenwith
gestational diabetes mellitus in Taiwan – a nationwide survey
Chien-Ning HUANG1,2, Ying-Hsiang CHOU3, Jia-Yuh CHEN4,5,
Pen-Hua SU4,5, Chih-Jen TSENG6, Yung-Po LIAW7,
Ya-Fang TSAI8, Yi-Chang LI8, Ting-Huan CHANG8,
Charles Tzu-Chi LEE9, Suh-Jen CHEN4,10, Cheng-Hung LIN11,
Guan-Ming CHEN5, Pei-Syuan CHIANG5, Ting-Yi TSAI8,
Jeng-Yuan CHIOU8*. 1Endocrinology and Metabolism, Chung Shan
Medical University Hospital, 2Institute of Medicine, Chung Shan
Medical University, 3School of Medical Imaging and Radiological
Sciences, Chung Shan Medical University, 4Department of Pediatrics,
Chung Shan Medical University Hospital, 5Department of Pediatrics,
School of Medicine, Chung Shan Medical University, 6Department of
Obstetrics and Gynecology, Chung ShanMedical University Hospital,
7Department of Public Health and Institute of Public Health, Chung
Shan Medical University, 8School of Health Policy and Management,
Chung Shan Medical University, Taichung, 9Department of Health
Promotion and Health Education, National Taiwan Normal
University, Taipei, 10School of Nursing, Chung Shan Medical
University, 11Information Center, Chung Shan Medical University
Hospital, Taichung, Taiwan

Background: Recent literatures have shown that gestational
diabetes mellitus (GDM) associated with the occurrence of
congenital malformations (CMs) in their offspring. However
the resultswere controversial. In Taiwan very few studies have
been conducted in this regard.
Objective: This study aimed to analyze the CMs and health
status of the first offspring from mothers with GDM using a
national representative. The relation to different manage-
ments during pregnancy on the risk of CMs was also
investigated.
Method: The dataset was obtained from the Birth Certificate
Application, National Health Insurance Research Database,
and the Birth Registration database during 2004 to 2009. Those
who had delivered newborns (n = 188,798) before 2004, and
those who have already been suffering from diabetes prior to
pregnancy (n = 3,356) were excluded. A total 19,430 pregnant
women with GDM were recruited for analysis, of whom 793
women were on insulin treatment while the remaining 18,637
women on diet control during their pregnancy.
Results: The prevalence of GDM in Taiwan is about 3.4% of
the total 1st-preganant women. Among 19,430 GDM mothers,
the average age was 31 years old, the average gestational age
38.3 weeks and the average birth weight of their offspring was
3,163 gm. When adjust for mother age, gestational weeks,
urbanization, and CCI, the results showed that GDM mother
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had an adjusted odds ratio (aOR) 1.18 higher risk for total
congenital malformations in their first offspring in compari-
son with non-GDM mothers. The aOR for ear/face/neck
defects, congenital heart defects, urinary/renal agenesis and
limb defects were 1.49, 1.24, 1.42 and 1.31 respectively in their
offspring for GDM mothers when compared to non-GDM
mothers.
GDM mothers who were treated with insulin had higher risks
for total CMs in their offspring when compared with GDM
mothers who were on diet control. This was especially true in
birth defects of nervous system defects, ear/face/neck defects,
congenital heart defects, respiratory defects, oro‐facial clefts,
urinary/renal agenesis and chromosome abnormality.
Conclusion: GDM mothers confer higher risk for CMs in their
first offspring when compared with non-GDM mothers. GDM
mothers who were treated with insulin also having higher
risks for total CMs than those who were on diet control,
indicated that the severity of glycemic status might relate to
the offspring outcome. The results of this study imply the
mandatory for GDM management during pregnancy.

PJ-39
Relationship between pre-gestational diabetes and birth
defects in the first offspring in Taiwan – a nationwide survey
Chien-Ning HUANG1,2, Ying-Hsiang CHOU3, Jia-Yuh CHEN4,5,
Pen-Hua SU4,5, Chih-Jen TSENG6, Yung-Po LIAW7,
Ya-Fang TSAI8, Yi-Chang LI8, Ting-Huan CHANG8,
Charles Tzu-Chi LEE9, Suh-Jen CHEN4,10, Cheng-Hung LIN11,
Guan-Ming CHEN5, Pei-Syuan CHIANG5, Yu-Jhen HONG8,
Jeng-Yuan CHIOU8*. 1Endocrinology and Metabolism, Chung Shan
Medical University Hospital, 2Institute of Medicine, Chung Shan
Medical University, 3School of Medical Imaging and Radiological
Sciences, Chung Shan Medical University, 4Department of Pediatrics,
Chung Shan Medical University Hospital, 5Department of Pediatrics,
School of Medicine, Chung Shan Medical University, 6Department of
Obstetrics and Gynecology, Chung ShanMedical University Hospital,
Taichung, 7Department of Public Health and Institute of Public
Health, Chung Shan Medical University, 8School of Health Policy and
Management, Chung Shan Medical University, Taichung,
9Department of Health Promotion and Health Education, National
Taiwan Normal University, Taipei, 10School of Nursing, Chung Shan
Medical University, 11Information Center, Chung Shan Medical
University Hospital, Taichung, Taiwan

Background: The literature had shown that women with pre-
gestational diabetes significantly increased birth defect (BD) in
their offspring. In Taiwan the incidence of BDwere around 0.2–
0.45%. The relation betweenpre-gestational diabetes andBD in
Taiwan however remains unknown at large.
Objective: By using a national representative, this study aimed
to investigate the relation of BD risk in the first-offspring with
singleton birth among pre-gestational diabetes, suspect-
diabetes and non-diabetes mothers, and to explore the
association among BD risk and maternal age, neonatal
gender, gestational age, birth weight and Apgar score.
Methods: A dataset during 2004 to 2009 from National Health
Insurance Research Database, the Birth Registration database
and the Birth Certificate Application were applied. Pre-
gestational diabetes was defined by three or more outpatient
visits with diabetes diagnostic codes (ICD-9-CM 250) 300 days
before delivery day or by one inpatient discharge code. Those
with only one or two outpatient visits with diabetes diagnostic
codes were deemed as suspect-diabetes, while those without
any were non-diabetes. Those who had delivered newborns
(n = 188,798) before 2004, and thosewhohadbeendiagnosed as
gestational diabetes (n = 19,430) were excluded. A total 3,356
pregnant women with pre-gestational diabetes, 60,909 with
suspect-diabetesand556,743withnon-diabeteswere recruited
for analysis.Maternal age, gestationalweeks, urbanization and
CCI were adjusted to obtain BD risk odds ratio (aOR).

Results: Offspring from women with pre-gestational diabetes
significantly increased the risk of BD when compared to those
from non-diabetes mothers (aOR 1.83). The defects included
the nervous system, eyes, heart, respiratory system, orofacial
cleft, GI system, urinary tract system and limb with aOR 1.82,
2.12, 1.94, 1.82, 2.40, 1.65, 1.75 and 2.15 respectively. Offspring
from suspect-diabetes mother had only mild increased risk of
heart defect (aOR 1.14) when compared to those from non-
diabetes mothers. The decreased risk of BD was associated
with the increase of gestation weeks, birth weight and the 1st,
5th–min Apgar score of newborn. The increase in maternal
age, the increase in BD risk was found. In addition, the BD risk
in boys was significantly higher than in girls.
Conclusion: Women with pre-gestational diabetes and higher
maternal age raise the risk of BD in their offspring. Cautious
prenatal counseling and comprehensive diabetes manage-
ment are mandatory for these populations.

PJ-40
The relationship of glycemic exposure (HbAlc) to the risk of
subclinical hypothyroidism in type 2 diabetes mellitus
patients
Hari HENDARTO1,2*, Aswin PRAMONO2, Dante SAKSONO2,
Imam SUBEKTI2, Siti SETIATI2. 1Department of Internal Medicine,
Faculty of Medicine and Health Science UIN Syarif Hidayatullah
Jakarta, 2Department of Internal Medicine, Faculty of Medicine
University of Indonesia, Indonesia

Background: Patients with subclinical hypothyroidism (SCH)
sustain an obvious increase in cardiovascular event rates.
Abundant evidence suggests a link between SCH and type 2
diabetes mellitus (T2DM). How is the relationship between
glycemic control (HbA1c) with SCH in T2DM patients in
Indonesia, is still unknown.
Objective: To determine the proportion of SCH in patients with
T2DM and to know the relationship between HbAlc with SCH
in patients with T2DM.
Methods: Two hundred and seventy-eight adult patients with
T2DMwere included in the study. Data retrieved frommedical
records and laboratory tests. Patients who have been diag-
nosed with T2DM at least 1 year, who had no previous history
of thyroid disease fromoutpatient depatment of CiptoMangun
Kusumo Hospital, Jakarta, Indonesia, retrieved data of HbAlc
and thyroid hormones. Those with normal free triiodothyron-
ine (FT3), free thyroxine (FT4), and an increased TSH level were
diagnosed with SCH.
Results: The proportion of SCH in patients with T2DM 7.2%,
mostly aged over 60 years. There were no differences in the
proportion between men and women. From the analysis
reveals the T2DM patients with HbA1C > 7 had 3.664 times
greater risk of developing SCH compared with T2DM patients
with well glycemic control.
Conclusions: There was a significant relationship between
HbAlc with SCH events in patients with T2DM.

PJ-41
Infection with hepatitis C virus increases the incidence of
dialysis in patients with type 2 diabetes
Yi-Jing SHEEN1, Wayne H-H SHEU2, Wei-Yin KUO3,
Pei-Tseng KUNG4, Wen-Chen TSAI3*. 1Division of Endocrinology
and Metabolism, Department of Internal Medicine, Taichung
Hospital, Ministry of Health and Welfare, 2Division of Endocrinology
and Metabolism, Department of Internal Medicine, Taichung
Veterans General Hospital, 3Department of Health Services
Administration, China Medical University, 4Department of
Healthcare Administration, Asia University, Taiwan

Background: Type 2 diabetes mellitus (T2DM) and hepatitis C
virus (HCV) infection are unsolved public health issues, and
patients with both these diseases are at a higher risk for
chronic kidney disease. We aimed to investigate the influence
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of HCV infection on the incidence of dialysis in patients with
T2DM in Taiwan.
Research design and methods: This was a population-based
retrospective study employed the Taiwan National Health
Insurance Research Database covering the claim data between
1998 and 2012.
Results:Among a total of 1,940,005 patients with T2DM, 53,477
had HCV infection. In 2012, the incidence of dialysis among
patients with T2DM was 308.1 per million person-years.
Among those with diabetes, the incidences of dialysis with
or without HCV infection were 379.7 per million person-years
and 305.9 per million person-years, respectively. After adjust-
ing gender, age, insured-premium salary, low-income house-
holds, urbanization levels, comorbidity and disease severity,
the incidences of dialysis were significantly higher in T2DM
patients with HCV infection than those without HCV through-
out the observational period (p value = 0.0025). Although the
incidence for HCV-associated dialysis was relatively stable, its
trend continued rising during the past decade.
Conclusions: HCV infection increases the risk for dialysis in
patients with T2DM. Prevention and early effective manage-
ment of the infection to decrease the incidences of progression
to chronic kidney disease and the subsequent burden of
dialysis in patients with T2DM are clearly warranted.

PJ-42
Effects of hypoglycemia on soluble endoglin in patients with
type 2 diabetes
Doo-Man KIM1*, Juri PARK1, Hoyoung SON1, Younjung KIM1,
Moonki CHOI1, Hyungjoon YOO1. 1Hallym University College of
Medicine, Korea

Background:Hypoglycemia can be associatedwith an increase
in cardiovascular mortality in type 2 diabetes. But the impact
of hypoglycemia on endothelial dysfunction is still unknown
in patients with type 2 diabetes. Recently, it was reported that
early decreased plasma soluble endoglin levels represent
impaired endothelial function in patients with acute myocar-
dial infarction. But there are no researches of the relation
between endoglin and hypoglycemia.
Aim: We studied the relationship between hypoglycemia and
plasma soluble endoglin in patients with type 2 diabetes.
Method: This is a cross-sectional study performed in patients
with hypoglycemia with or without type 2 diabetes. Patients
enrolled in the study from September 2011 to December 2012
were from Hallym University Medical Center and National
Medical Center. We analyzed 117 patients with type 2 diabetes
and 10 patients without diabetes visited emergency room for
hypoglycemia. We excluded patients with malignancies.
Markers of endothelial dysfunction and hypoxia, VEGF (vas-
cular endothelial growth factor), EPO (erythropoietin), VCAM-1
(vascular cell adhesion molecule-1) and endoglin, were
measured; the levels of soluble plasma endoglin were mea-
sured by enzyme-linked immunosorbent assay. The 10-year
cardiovascular event risks in patients with diabetes were
estimated using the UK Prospective Diabetes Study (UKPDS)
risk engine.
Results: The levels of endoglin were significantly, negatively
correlated with age. Endoglin levels in patients with type 2
diabeteswere significantly lower than in non-diabetic controls
during hypoglycemia after adjustment for age and sex
(poster table 1). The difference remained marginally signifi-
cant (4.47 ± 0.13 ng/mL vs 5.94 ± 0.48 ng/mL, p = 0.05) after
adjusting for age, sex, body mass index, AST, ALT and systolic
blood pressure (poster figure 1). But there were no significant
differences on levels of VEGF, EPO and VCAM-1 between
diabetic and non-diabetic patients during hypoglycemia.
Plasma soluble endoglin levels in diabetic groups showed a
significantly negative correlation with 10-yrear risk for fetal
stroke calculated using UKPDS risk engine (r =−0.312, p =

0.039). However, this phenomenon was not seen on other
vascular markers.
Discussion: This data suggest that plasma soluble endoglin
is related to hypoglycemia and associated with vascular
pathologies as endothelial dysfunction in patients with type
2 diabetes. Endoglin may therefore be considered as a new
marker of hypoglycemic responsiveness in patients with type
2 diabetes.

PJ-43
The association of Sitagliptin treatment with all-cause
mortality and renal outcomes in diabetic patientswith chronic
kidney disease
Ping-Hsun WU1,4, Ming-Yen LIN1,5, Teng-hui HUANG1,
Yi-Ting LIN2,3,4, Jer-Chia TSAI1,5*. 1Division of Nephrology,
Department of Internal Medicine, Kaohsiung Medical University
Hospital, 2Department of Family Medicine, Kaohsiung Medical
University Hospital, 3Department of Family Medicine, Kaohsiung
Municipal Hsiao–Kang Hospital, 4Institute of Clinical Medicine,
College of Medicine, Kaohsiung Medical University, 5Faculty of
Renal Care, College of Medicine, Kaohsiung Medical University,
Taiwan

Backgrounds: The association between Dipeptidyl peptidase 4
(DPP-4) inhibitors and cardiovascular outcomes was reported
in large randomized control trials and cohort studies.However,
limit data focus on renal outcomes. We investigated the
effect of Sitagliptin on all-cause mortality and renal outcomes
in a nationwide cohort of Chronic kidney disease (CKD).
Methods: Using data from themultidisciplinary team care pay
for performance (P4P) program, a part of National Health
Insurance Research Database, we identified CKD patients with
diabetes mellitus (DM) between 2007 and 2011. We used
intention-to-treat analysis and multivariate Cox proportional
hazards to evaluate the association between Sitagliptin use
and risks of death and renal outcomes, controlling for medical
history, laboratory results, medications, and comorbidities.
Patientswere followed to death, end-stage renal disease, or the
end of 2012. Residual confounding was assessed by sensitivity
analysis.
Results: Cumulative mortality rates were lower for Sitagliptin-
treated CKD patients with DM than for untreated patients
(Incident rate ratio: 0.70, 95% confident interval [CI]: 0.58–0.85).
Sitagliptin use was independently associated with lower all-
cause mortality after multivariate adjustment (adjusted
hazard ratio [aHR]: 0.80, 95% CI: 0.65–0.99). In multivariable
analysis, Sitagliptin use was not significant difference in the
risk of end-stage renal disease (aHR: 1.05, 95% CI: 0.91–1.20) in
CKD patients with DM after adjusting for comorbidities,
medications, and competing risk of mortality.
Conclusions: The Sitagliptin was associated with decreased
risk of all-cause mortality but not end-stage renal disease in
CKDpatientswith DM.More studies focus on kidney outcomes
warrants further investigation.

PJ-45
Impaired fasting glucose and risk of cardiovascular mortality
in Korean adults
Nam Hoon KIM1, Kyoung Jin KIM1, Kyeong Jin KIM1,
Jee Hyun AN1, Hye Jin YOO1, Hee Young KIM1, Ji A. SEO1,
Nan Hee KIM1, Kyung Mook CHOI1, Sei Hyun BAIK1,
Dong Seop CHOI1, Sin Gon KIM1*. 1Korea University College of
Medicine, Korea

Background: To assess the association between impaired
fasting glucose and overall and cardiovascular disease (CVD)
mortality among Korean adults.
Methods: From the nationwide cohort provided by the
National Health Insurance Service in Korea (2002–2013),
subjects were stratified as normal glucose tolerance (NGT,
fasting glucose <100 mg/dL), impaired fasting glucose (IFG)
stage 1 (100–109 mg/dL), IFG stage 2 (110–125 mg/dL), and
diabetes mellitus (DM) groups based on serum fasting glucose
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level. Overall and CVD mortality risks were assessed by Cox
regression analyses.
Results:When adjusted for age, sex, and bodymass index, IFG
stage 2 was associated with significantly higher all-cause
mortality (HR, 1.26, 95% CI: 1.18–1.34), and CVD mortality (HR,
1.27, 95% CI: 1.08–1.49) compared to NGT. However, IFG stage 1
was not associated with increased risk of mortality from any
causes. Among CVD category, mortality from ischemic stroke
was significantly higher (HR, 1.60, 95%CI: 1.18–2.18) in subjects
with IFG stage 2, but not mortality from ischemic heart
disease. The ischemic strokemortality in IFG stage 2 remained
elevated when other CVD risk factors including smoking,
physical activity, systolic blood pressure, and total cholesterol
were adjusted for.
Conclusions: Higher degree of IFG (110–125 mg/dL of fasting
glucose) was associated with increased all-cause and CVD
mortality. The increased risk of CVD mortality in IFG was
attributable to ischemic stroke, not ischemic heart disease
among Korean adults.

PJ-46
Risk of melanoma in patients with diabetes mellitus: A
nationwide retrospective cohort study in Taiwan
Hui-Wen TSENG1,2, Yow-Ling SHIUE2, Kuo-Wang TSAI3,
Wei-Chun HUANG4,5, Pei-Ling TANG4, Mei-Chen LIAO6,
Chih-Kuang LIANG5,6, Ming-Yueh CHOU5,6,
Hing-Chung LAM6,7*. 1Department of Dermatology, Kaohsiung
Veterans General Hospital, 2Institute of Biomedical Sciences, National
Sun Yat-Sen University, 3Department of Medical Education and
Research, Kaohsiung Veterans General Hospital, 4Critical Care Center
and Cardiovascular Medical Center, Kaohsiung Veterans General
Hospital, Kaohsiung, 5School of Medicine, National Yang-Ming
University, Taipei, 6Center for Geriatrics and Gerontology, Kaohsiung
Veterans General Hospital, 7Division of Endocrinology and
Metabolism, Department of Internal Medicine, Kaohsiung Veterans
General Hospital, Kaohsiung, Taiwan

Background: Increasing evidence suggests that certain types of
cancers are more common in people with diabetes mellitus
(DM). The risk of melanoma in patients with DMwas seldomly
reported in Taiwan.
Method: In this retrospective cohort study using Taiwan
Longitudinal Health Insurance Research Database, 41,898
patients newly diagnosed as DM was matched with those
without DMbyage, sex, index date, and comorbidities (obesity,
coronary artery disease, hyperlipidemia, hypertension,
chronic kidney disease, and chronic obstructive pulmonary
disease). The risk of melanoma in DM patients was analyzed
by Kaplan-Meier survival analysis andCox regression analysis.
Results: The number of melanoma patients was 6 in the DM
cohort and 14 in the non-DM cohort. For the people in the
subgroup of age≥ 30 years, although the risk of developing
melanoma was lower in the DM cohort than that in the
non-DM cohort, the risk was only borderline significant by
Kaplan-Meier survival analysis (log-rank test: 0.097). By
univariable Cox regression, the risk of developing melanoma
was lower but insignificant in the DM cohort [crude hazard
ratio = 0.46, P = 0.106]. By Cox regression with multivariable
adjustment, the risk of developing melanoma was also lower
in the DM cohort, but without significance [adjusted hazard
ratio (AHR) = 0.46, P = 0.11]. The only significant risk factor for
developingmelanomawas cardiovascular disease (AHR = 5.38,
P = 0.001).
Conclusion: The present study indicated that there might be a
lower incidence and risk of developing melanoma in DM
patients. The non-significant result may be due to small
number of melanoma patients. Cardiovascular disease was a
significant risk factor for melanoma development even in
young adults that warranted further investigation.

PJ-47
Association of severe hypoglycemia with incident atrial
fibrillation in type 2 diabetes: a nationwide population-based
cohort study
Jae-Seung YUN1, Kyungdo HAN1, Seon-Ah CHA1,
Eun-Young LEE1, Bong-Yun CHA1, Yu-Bae AHN1,
Seung-Hyun KO1*. 1The Catholic University of Korea, Korea

The association between severe hypoglycemia (SH) and atrial
fibrillation (AF) is not conclusive. The aim of this study was to
investigate the association between AF and SH in type 2
diabetes using the Korean National Health Insurance Service
cohort database from 2002 to 2013.
A National Sample Cohort (2002–2013) database consisting of
1,025,340 Koreans was released in 2014, and followed for
maximum11years. Among them,we selected 421,626 subjects
aged over 30 years. Thereafter, we selected patientswith type 2
diabetes who prescribed anti-diabetic drugs with the presence
of ICD-10 codes E11, E14, and who had not diagnosed with AF
(I48) and SH [defined by ICD-10 (E16.x, E11.63, E13.63, E14.63)
from the inpatients or emergency room claim dataset] from
the year of 2002 to 2005. The patients who diagnosed with
valvular heart disease (I34.x, I35.x, I36.x), and hyperthyroidism
(E05.x) were excluded. As a result, a total of 43,627 subjects
were included in our study. The main outcome was the
development of AF occurred after SH. A Cox proportional
hazards regression analysis was used to test the association
between the development of AF and potential explanatory
variables.
During the follow-up period, a total of 1,913 AF episode
occurred in 43,627 subjects (4.3%). The incidence of AF in the
study cohort was 2.3 times higher in the group with SH than
the group without SH (5.2 vs. 12.0 per 1,000 person-years). The
group who developed AF were older (60.9 ± 12.0 vs. 67.0 ± 10.7
years; P < 0.001), had a higher ratio of the presence of
hypertension (61.7% vs. 81.7%; P < 0.001), and congestive
heart failure (4.3% vs. 13.4%; P < 0.001). After adjustment for
age, sex, social economic status, the presence of hypertension,
and congestive heart failure, SH showed the significantly
higher risk for AF [hazard ratio (HR) 1.45, 95% CI 1.01–2.10]. In
addition, male sex (HR 1.42, 95% CI 1.29–1.55), the presence of
hypertension (HR 2.01, 95% CI 1.78–2.26), congestive heart
failure (HR 2.41 95%CI 2.11–2.76)were the significant predictive
factors for the development of AF.
SH was associated with incidence of AF in Korean patients
with type 2 diabetes. Further exploration of the underlying
mechanism is necessary.

PJ-48
Effect of obstructive sleep apnea on chronic kidney disease –

Systematic review and meta-analysis study
Der-Wei HWU1,2, Yu-Hung CHANG1, Kun-Chen LIN1,
Yau-Jiunn LEE1*. 1Department of Internal Medicine, Lee’s
Endocrinology Clinic, 2Graduate institute of Clinical Medicine,
Kaohsiung Medical University, Taiwan

Background: Obstructive sleep apnea (OSA) is substantially
increased in patientswith diabetesmellitus and contributes to
cardiovascular diseases. However, OSA also characterized of
episodic intermittent nocturnal hypoxia which may alter
intra-renal hemodynamic, increase oxidative stress and
result in renal function deterioration. Thus, the aim of this
systematic review is to summarize the effect of obstructive
sleep apnea on the development of chronic kidney disease
(CKD).
Material and methods: Our study followed the PRISMA
guideline. Two independent reviewers searched relevant
articles from the database of Pubmed, Web of Science and
CENTRAL and conducted the study selection and quality
assessment. Data extraction was performed by the main
author and checked by the other authors. Random effect
model was used to estimates the effect summary.
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Results: A total of 985 was initially identified (Pubmed = 420,
Web of Science = 546, CENTRAL = 19). After removed duplicate
articles (n = 292) and irrelevant articles (n = 669), there were 24
articles selected for full text review and 11 articles left to be
included in present analysis. Overall, patients who are
diagnosed of OSA had a higher chance of CKD with pooled
odds ratio of 2.01 (95% C.I: 1.61–2.2); however, the risk was
increased with pooled odds ratio of 2.46 (95% C.I: 2.0–3.03) in
patients with diabetes mellitus. In addition, we found that
OSA was consistently associated with a higher proteinuria/
albuminuria and aworse renal functionwith pooled odds ratio
of 2.44 (95% C.I: 2.12–2.80), 1.50 (95% C.I: 1.21–1.86) respectively.
Conclusion: Our report demonstrated that OSA is significantly
associated with CKD, which may be particular important to
patients with diabetes mellitus.

PJ-49
The development of human recombinant protein, GAPtin, for
diabetes
Shih Ting TSENG1,2*, Chia Shin YANG3, Yeh CHEN3.
1Department of Endocrinology and Metabolism, Kuang Tien General
Hospital, 2Department of Food and Nutrition, Providence University,
3Department of Biotechnology, Hungkuang University, Taiwan

Obesity has becomea growing epidemic that plaques people of
different cultures worldwide. Obesity is such a major health
concern because it leads to several fatal diseases. Obesity
sufferers are prone to cardiovascular problems, diabetes,
stroke and heart attack. To study these diseases such as
obesity and diabetes, many reports reveals that some proteins
and/or peptides could reduce the blood-glucose level and
inhibit appetite. The major issues are the half-life is very
short of critical polypeptides molecules, and they were very
sensitive to proteinases and were degraded by these enzymes.
In order to increase the half-life of these proteins, three
polypeptides, Adiponectin, Glucagon-like peptide-1, Peptide
YY, will be selected and genetic fused to form a fusion protein,
GAPtin. The structural and biochemical assays will be per-
formed to confirm the protein folding, protein sensitivities,
and protein functions. In further, we proposed that the
abilities of blood sugar control and appetite inhibition of
these fusion proteins could be elevate by using animal studies.
We hope that these recombinant proteins not only can be
used in reducing blood-glucose levels of diabetes patients but
also can prevent the obesity-related diseases. The air sensi-
tivity of latter groups makes the expression and purification
of such proteins challenging. Here we describe a method
for the purification of the GAPtin protein under conditions.
Our procedure consisted of three steps. Subsequent affinity
chromatography onNi-column, anion exchange on Q-column,
and gel filtration on Superdex 200. Structure and functionality
tests performed with mass spectrometry and circular dichro-
ism spectroscopy assays approved the success of the purifica-
tion procedure. We have already purified GAPtin protein.

PJ-50
Type 2 diabetes increases the risk for gout in Taiwan
Shih Chueh CHEN1, Kuo Ting SUN2*. 1Department of
Endocrinology and Metabolism, Cheng Ching Hospital, Taichung,
2Depatment of Dentistry, China Medical University Hospital
Taichung, Taiwan

Through impaired kidney ammoniagenesis and because a low
urine PH, type 2 diabetes may be the main factor of
hyperuricemia and gout formation. It was hypothesized that
type 2 diabetes should favor the formation of gout. Therefore,
in a series of 257,156 patients with type 2 diabetes and
1,078,773 without type 2 diabetes. The proportion of gout
was 13.4% in patients with type 2 diabetes and 11.3% in
patients without type 2 diabetes (Adjusted HR 1.28 (1.23, 1.34),
P < 0.001). Multivariable analysis included age (Adjusted HR
1.45 (1.37, 1.53), P < 0.001), sex (Adjusted HR 2.00 (1.93, 2.08),

P < 0.001), and comorbidities of chronic liver disease and
cirrhosis (Adjusted HR 1.20 (1.15, 1.26), P < 0.01), hypertension
(Adjusted HR 1.86(1.78,1 .94), P < 0.001), hyperlipidemia
(Adjusted HR 1.53(1.46, 1.59), P < 0.001), stroke (Adjusted HR
0.91(0.82, 1.01), P > 0.05), coronary artery disease (Adjusted HR
1.07(1.02, 1.13), P < 0.001), chronic kidney disease (Adjusted
HR 1.44(1.35, 1.53), P < 0.001), and obesity (Adjusted HR 1.09
(0.93, 1.28), P < 0.01). All above variables except stroke had
elevated hazard risk for gout formation significantly. There
were still significant higher risks for gout between patients
with type 2 diabetes and patients without type 2 diabetes after
stratified by age, sex and comorbidity. Stepwise regression
analysis identified type 2 diabetes as a strong factor that was
independently associated with the risk for gout. The occur-
rence of gout wasmost apparent in obesemen and in patients
at the oldest age and hyperlipidemia. The 10-year cummula-
tive incidence of gout for patients with type 2 diabetes
was about 1.6 times that without type 2 diabetes. In
conclusion, in view of the strong association between type 2
diabetes and gout formation, it is proposed that gout may be
added to the conditions that potentially are associated with
insulin resistance. Accordingly, it is suggested that patients
with gout, especially if overweight, should be screened for the
presence of type 2 diabetes or components of the metabolic
syndrome.

PJ-51
Impact of metabolic status on the incidence of psoriasis: A
Korean nationwide cohort study
Eun Sook KIM1, Min Ji KIM1, Sung Dae MOON1,
Hyuk-Sang KWON1*. 1The Catholic University of Korea, Korea

Background: Growing evidence suggests that obesity is a risk
factor for incident psoriasis. This study was aimed to evaluate
the association of obesity and metabolic status with the
incidence of psoriasis.
Methods: A total of 418,057 adults were followed-up using a
nationwide prospective cohort study in Korea. Participants
were stratified based on the body mass index categories and
metabolic condition.
Results: During the follow-up visit, 11,054 (2.6%) cases were
found to have psoriasis. Diabetes, hypertension, hyperlipid-
emia, and obesity were all found to be risk factors for incident
psoriasis. Subjects with the metabolically unhealthy non-
obese phenotype (MUNO; hazard ratio [HR], 1.29; 95% confi-
dence interval [CI], 1.22–1.37) and metabolically unhealthy
obese phenotype (MUO; HR, 1.33; 95% CI, 1. 26–1.41) had a
significantly higher risk of psoriasis incidence as compared to
those with the metabolically healthy non-obese phenotype,
after adjusting for age, sex, smoking, exercise, and income. The
risk of psoriasis development was found to be high among
those with the MUNO and MUO phenotypes in both sexes and
all age groups.
Conclusions: The metabolic health status was significantly
associated with an increased risk of psoriasis in both obese
and non-obese individuals. However, further studies are
needed to evaluate whether the control of metabolic para-
meters can lower the incidence of psoriasis.

PJ-52
Extra virgin olive oil does not cause post-prandial endothelial
dysfunction unlike processed butter through protective
mechanisms against oxidative stress
Yuji TAJIRI1*, Kentaro YAMADA1. 1Division of Endocrinology and
Metabolism, Kurume University School of Medicine, Japan

It is well known that Traditional Mediterranean Diet (TMD),
characterized by a high consumption of vegetables, legumes,
grains, fruits, nuts and olive oil, reduces blood pressure and
produces benefits on cardiovascular (CV) risk. Previous reports
demonstrated that the intake of extra virgin olive oil (EVOO),
rich in polyphenol compounds, exerted a protective effect
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against postprandial oxidative stress and thus ameliorates
endothelial dysfunction (ED) in a population with high CV risk
such as metabolic syndrome and obesity. The aim of this
study is to investigatewhether a single administration of EVOO
restores endothelial function and induces changes on endo-
thelial physiology elements such as nitric oxide (NO) or
8-hydroxy-2′-deoxyguanosine (8-OHdG) in healthy subjects.
Fourteen apparently healthy subjects (10 men, 33 ± 8 years
old, BMI 21.8 ± 2.4) were recruited by advertisement and
informed consent was obtained from each subjects. The
subjects were divided into two groups to receive either EVOO
(30 mL) or processed butter (B: 30 g) in the morning after
an overnight fast following a randomized crossover design
with at least 1-week washout period. Brachial artery Flow-
Mediated Dilatation (FMD), a surrogate marker for vascular
endothelial function, was measured by use of a vascular
ultrasound system equipped with an edge-tracking system
and a pulsed Doppler flow velocimeter (Unex EF, Unex Co.,
Japan) before and 1, 2, 3 hours after an ingestion of either oil.
Blood samples were obtained from the antecubital vein at the
same time points as FMD for the measurements of serum
nitrite and nitrate (colorimetricmethod by Griess reagent) and
8-OHdG (ELISA).
Results: Although FMD was significantly impaired after an
ingestion of B (10.2 ± 4.1% at baseline to 6.9 ± 3.8% after 3 hours,
P < 0.01), an ingestion of EVOO didn’t bring about such an
impairment of FMD (9.5 ± 3.2% at baseline to 8.2 ± 2.7% after 3
hours). Serum NO concentration decreased by processed B
(46.8 ± 35.4 μmol/L at baseline to 35.3 ± 24.6 μmol/L after 3
hours, P < 0.01) in contrast to no significant change after
EVOO ingestion. Furthermore, serum 8-OHdG concentration
increased by processed B (0.16 ± 0.03 ng/mL at baseline to
0.18 ± 0.05 ng/mL after 3 hours, P < 0.05) with no significant
change after EVOO ingestion.
Conclusion: Our results clearly demonstrated that processed
B rich in saturated fatty acid caused post-prandial ED
through an enhancement of oxidative stress, which may lead
to future CV events. Unlike B, EVOO even composed of
fatty acid didn’t affect endothelial function probably due to
neutral effects on oxidative stress produced by its polyphenol
compounds.

PJ-53
Acarbose therapy and diagnosis of colorectal cancer in type 2
diabetes mellitus: A nationwide cohort study in Taiwan
Han-Wen LIU1, Yu-Ann FANG2, Chang-I CHEN2,
Chun-Jen CHANG1*. 1Division of Endocrinology and Metabolism,
Department of Internal Medicine, Wanfang Hospital, Taipei Medical
University, 2Cancer Center, Wanfang Hospital, Taipei Medical
University, Taiwan

Background: Acarbose, an alpha glucosidase inhibitor, is anti-
diabetic drug in clinical practice. It has been proposed
that acarbose therapy may have beneficial and putative
antineoplastic effect of the colon. However, there has been
few clinical study investigating this potential benefit. Acarbose
therapy is popular in Taiwan. We conducted a population-
based cohort study to investigate long-term acarbose use and
the incidence of colorectal cancer diagnosis in type 2 diabetes
patients.
Methods: The study was conducted using the National Health
Insurance Research Database of Taiwan (1,000,000 randomly
sampled beneficiaries from the 25.68 million population in
Taiwan in 2005). Acarbose-use was defined as prescription of
acarbose for durations of at least 90 days every year continu-
ously until the study end or the date of diagnosis of colorectal
cancer. Patients prescribed with anti-diabetic drugs every year
continuously and never with acarbose were in the non-
acarbose group. Patients who were not prescribed with anti-
diabetic drugs continuously or who were not ever prescribed
with any anti-diabetic drugs were excluded. Patients with the

diagnosis of colon cancer or rectal cancer before or in 2005
were excluded. Total 21,337 type 2 diabetes patients were
included in the study. Follow-up duration was from 1 to 13
years.
Results: The incidence rate of colorectal cancer diagnosis was
higher in the acarbose group than innon-acarbose group (598.2
vs. 434.9 per 100,000 person-years). The adjusted hazard ratio
(HR) was 1.97 (95% confidence interval [CI] 1.58–2.47). The
adjusted HR was 1.09 (95% CI 0.87–1.37) for acarbose use of 1–7
years and 2.76 (95% CI 1.33–5.73) for duration more than 8
years. Very high proportion of our cohort patients took
metformin (92.87%of acarbose group, 91.02%of non-acarbose).
Those who did not take metformin had similar incidence of
colorectal diagnosis in both groups (acarbose vs non-acarbose,
1010.1 vs. 1109.8 per 100,000 person-years), but those who
took metformin had significant difference (acarbose vs. non-
acarbose, 565.2 vs. 383.3 per 100,000 person-years; p < 0.001). In
our study cohort, metformin use was associated with lower
incidence of colorectal cancer diagnosis.
Conclusion: Our finding suggests that acarbose in chronic
long-termusemight reduce the anti-colorectal cancer effect of
metformin. However, further clinical study is indicated.

PJ-54
Increased levels of soluble fibrin in human plasma in type 2
diabetic patients
Kazuo KAWASUGI1*, Tadashi YAMAMOTO1,
Toshiyuki HORIUCHI2, Mituo SHIMIZU3. 1Department of
Hematology, Teikyo University School of Medicine, 2Division on
Endocrinology and Metabolism, Tokyo Metropolitan Health Medical
Treatment Corporation Toshima Hospital, 3Shimizu Clinic of Internal
Medicine, Japan

Background and aims: A prothrombotic state characterized
by activation of the coagulation system has been implicated
in the pathogenesis of vascular complications in patients
with diabetesmellitus. Recently, soluble fibrin (SF) established
molecular marker reflecting hyper-coagulable states.
However, plasma levels of SF are unclear in type 2 diabetic
patients. Therefore, the current study aimed to evaluate
plasma levels of SF in type 2 diabetic patients.
Materials and methods: The new onset type 2 diabetic
outpatients (hemoglobin A1c was higher than 9.2%) were
recruited from January 2014 through December 2015 (n = 53).
We measured plasma levels of SF, plasminogen activator
inhibitor-1 (PAI-1), D-dimer, prothrombin fragment 1 + 2
(F1 + 2), high sensitive C-reactive protein (hs-CRP) in the new
onset type 2 diabetic outpatients.
Results: The average age of patients was 56.0 ± 14.6 years old
(range from 23–80 years old, 36 male, 17 female). Also, the
average hemoglobin A1c (HbA1c) of patients was 12.4 ± 2.0
(range from9.2–17.1%).We detected high plasma levels of SF in
about 55% of the new onset type 2 diabetic outpatients (range
from 5 to 33 μg/mL). In healthy volunteers, plasma levels of SF
were less than 5 μg/mL. Furthermore, the SF became less than
5 μg/mL when HbA1c decreased by treatment of diabetes.
There was a positive correlation between plasma levels of SF
and hs-CRP. However, we did not find any difference plasma
levels of F1 + 2, PAI-1, and D-dimer in the new onset type 2
diabetic outpatients.
Conclusion: These results suggest that new onset type 2
diabetic patients have a hyper-coagulable states. Also, in the
type 2 diabetic patients, the SF is thought to be useful as a
marker knowing whether coagulation system is activated.

PJ-55
The association between bodymass index and cardiovascular
event in the Korean general population
So-hyeon HONG1, Jee-Young OH1, Young Sun HONG1,
Yeon-Ah SUNG1, Kyoung Ae KONG2, Hyejin LEE1*. 1Division of
Endocrinology and Metabolism, Department of Internal Medicine,

Poster Presentations / Diabetes Research and Clinical Practice 120S1 (2016) S65–S211S208



Ewha Womans University School of Medicine, 2Clinical Trial Center,
Ewha Womans University Medical Center, Korea

The relationship betweenbodymass index (BMI) andmortality
is still controversial. Furthermore, the association between
BMI and cardiovascular events is not conclusive, and may
differ by ethnicity. This study aimed to estimate the associ-
ation between BMI and mortality and cardiovascular disease
including ischemic heart disease and stroke in Korean general
population.
This study was based on the sample cohort database released
from the Korean National Health Insurance Service (NHIS),
which is consisted of 1,025,340 subjects. We analyzed the
adults over 30 years who had taken the national health
examination at least once from 2002 to 2012. Hazard ratios of
death and cardiovascular event were calculated using Cox’s
proportional hazards models with adjusting for age, smoking,
alcohol drinking status, physical activity level, income level,
and family history of cardiovascular disease.
During follow-up, 7,257 men and 3,801 women died, and
51,593 cardiovascular events (men: 26,684, women: 24,909)
occurred. Subjects with a BMI≥ 30 kg/m2 and <25 kg/m2

showed a raised risk of death from overall mortality, and
those with a BMI < 25 kg/m2 had an increased risk of cardio-
vascular mortality after adjustment for multiple variables.
The lowest risk of mortality was appeared in subjects with a
BMI of 25–27.4 kg/m2. The cardiovascular events were lowest
in subjects with a BMI 20–22.4 kg/m2 and rose as the BMI was
increased.
BMI showed a U-shaped association with overall mortality
with lowest in subjects with slight obesity, whereas cardio-
vascular event exhibited a J-shaped pattern with lowest in
normal weight subjects in Korean general population.

PJ-56
Fifteen-year trends in lifestyle modification in patients with
diabetes mellitus: From KNHANES 1998–2013
Hyun Min KIM1*, Sun Ok SONG2, Jaetaek KIM1. 1Department of
Internal medicine, Chung-Ang University College of Medicine,
2Department of Endocrinology and Metabolism, National Health
Insurance Service Ilsan Hospital, Korea

Healthy diet and adequate physical activity the initial, and
often the primary, component in themanagement of diabetes
mellitus. Furthermore, health-related behaviors such as
alcohol consumption and smoking have been known to be
related with risk of diabetic complication or cardiovascular
disease. In this study, we investigated trends in the achieve-
ment of goal of lifestyle modification in the patients with
diabetes mellitus in a representative Korean population.
From the Korea National Health and Nutrition Examination
Survey (KNHANES) conducted in 1998, 2005, 2009, and 2013,
daily intakes of total energy, carbohydrate, protein, fat, and
sodium were calculated based on the food items consumed.
Physical activity, alcohol consumption, smoking status, and
sleep duration were assessed from the questionnaire.
A total of 4,625 patients with diabetes mellitus were
analyzed. Patients from 2013 were more obese, however,
age, gender, and glycemic control status were not different.
From 1998 to 2013, diet in men had not changed. Only 30%
consumed adequate amount of carbohydrate, and though
group with moderate salt consumption slightly increased,
most patients still exceeded the recommended intake. In
women, consumption of carbohydrate was far much higher
and especially in even non-obese women, only 13% showed
adequate carbohydrate consumption. Most drastic change
appeared in physical activity. With exception of 1998,
analysis from 2005 to 2013 showed decrease in proportion
of sustaining moderate physical activity and vigorous phys-
ical activity, especially in obese men. Though men having
regular strength exercise increased a little, it decreased in
obese group. In women, moderate physical activity decreased

markedly regardless of obesity, which showed reflection
of sedentary lifestyle. Despite of decrease in current
cigarette smokers for 15 years, 40% of men still were
smokers. Alcohol consumption showed decrease on the
whole, but in men, one third still showed binge drinking
and the fraction was higher in obese group. As for sleeping
duration, men showed no significant difference, but in
women, it decreased a little.
Despite the importance of diet and physical activity in
diabetic patients is well known, actual dietary habit in
diabetes patients did not improve significantly for 15 years
and as for physical activity, they showed alarmingly insuf-
ficient level. There were some improvement in drinking and
smoking habit, however, still many patients showed current
smoking or binge drinking. Adoption and maintenance of a
healthy lifestyle should be emphasized in people with
diabetes.

PJ-58
Patterns of search queries of diabetes-related terms: An
infodemiological study using Google trends
Malcolm KOO1, Kun-Wei TSAI2, Shih-Chun LIN2*. 1Department
of Medical Research, Dalin Tzu Chi Hospital, Buddhist Tzu Chi
Medical Foundation, 2Division of Geriatrics, Dalin Tzu Chi Hospital,
Buddhist Tzu Chi Medical Foundation, Taiwan

Purpose:Google Trends has beenused to explore the searching
trends of various health outcomes and behaviors such as
influenza, allergic diseases, dementia, multiple sclerosis,
epilepsy, cancer screening, smoking cessation, and behavior
change. The aim of this study was to investigate patterns of
search queries of diabetes-related Chinese terms using Google
Trends.
Methods: Google Trends (http://www.google.com.tw/trends/),
which allows Internet users to examine trends of certain
query terms by time, geographic location, and category was
used to search for the following query terms in Chinese,
“diabetes”, “complications of diabetes”, “prevention of dia-
betes”, and “blood glucose”. The observation period was
limited to 10 years, containing 522 weeks from January 1,
2006 to December 31, 2015. The geographical region of the
search trend was limited to Taiwan. The results were
normalized to a range of 0 to 100, with 100 equals to the
peak value over the study time period with respect to the
search term. Cycle plots, including sequential plots and
seasonal subseries plots, were used to visualize cyclical
patterns in the data.
Results: Seasonality patterns were observed in the search
query terms. For the query term “diabetes”, two peaks
appeared in March and May whereas one dip appeared in
August. Similarly pattern appeared when the English term,
with geographical location limited to Taiwan,was used. On the
other hand, for the query “complications in diabetes”, higher
volumewas observed aroundMarch and April with two dips in
January, August, and October. For “prevention of diabetes”, a
peak appeared in May and a dip appeared in November. For
“blood glucose”, the search volume was lower in January and
February.
Conclusions: Different seasonality patterns were observed
depending on the diabetes-related query terms. Certain peaks
can possibly be explained by the activities generated by
health professionals and students in relation to the time of
examination and major academic health conferences. While
Google Trends holds potential for easy access to aggregated
results of big data, there are limitations to its applicability
to derive meaningful insights about population health
behavior.
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PJ-59
RBP2R expression and retinol homeostasis in the liver of
diabetes
Wen-Chen KUO1, Chao-Hung CHEN2, Kun-Der LIN1,
Mei-Yueh LEE2, Yu-Li LEE1, Pi-Jung HSIAO2, Shyi-Jang SHIN2*.
1Department of Internal Medicine, Kaohsiung Medical University
Hospital, 2College of Medicine, Kaohsiung Medical University,
Taiwan

Vitamin A (retinol) absorbed from small intestine and
circulation, stored in liver, and secreted into circulation
bound to serum retinol-binding protein (RBP4). A novel
retinol transporter, RBPR2, expressed primarily in liver of
mice, was found to potentially regulate retinol homeostasis in
liver. We hypothesize that diabetes and obesity might affect
RBPR2 and its signaling (CRBP1, RARs), and circulating RBP4
concentration. Here, we showed our results; (1) In the liver of
high fat diet (HFD)-fed mice, RBPR2 mRNA, CRBP1 and RARα
protein level markedly decreased while blood RBP4 concen-
tration increased. (2) In the liver of db/db mice, CRBP1
and RARα protein level significantly decreased, but RBPR2
mRNA and protein markedly increased. (3) By using RBPR2
immunoprecipationmethod, RBP4 binding activitywith RBP2R
remarkably declined in high glucose-cultured clone 9 hepatic
and HepG2 cells. (4) In RBPR2 immunoprecipation method,
O-GlcNAc modification of RBP2R was found in HG-cultured
HepG2 cells. (5) HG- induced RBP4 overproduction was
attenuated by O-GlcNAc transferase siRNA in HepG2 cells.
Thus, high fat feeding causes down-regulation of RBPR2 while
diabetes enhances O-GlcNAc modification of RBP2R, and both
reduce retinol homeostasis in liver and possibly affect
circulating RBP4 concentration.

PJ-60
Long-term effectiveness of sulfonylureas in type 2 diabetes
Akihiro HAMASAKI1,2*, Yuichi SUGIYAMA3,
Kazuya OKAMOTO4, Purnomo H. KHOTIMAH3,
Ryosuke SAWANO3, Masatoshi YOSHIKAWA3,
Tomohiro KURODA4, Nobuya INAGAKI2. 1Center for Diabetes and
Endocrinology, Tazuke Kofukai Medical Research Insutitute Kitano
Hospital, Osaka, 2Department of Diabetes, Endocrinology and
Nutrition, Graduate school of Medicine, Kyoto University,
3Department of Social Informatics, Graduate school of Informatics,
Kyoto University, 4Division of Medical Information Technology and
Administration Planning, Kyoto University Hospital, Kyoto
University, Kyoto, Japan

Background: Very long-term drug therapy is commonly
needed for proper management of the type 2 diabetes
(T2DM). Sulfonylureas (SU) have been widely and long used
for T2DM treatment in Japan since insulin secretagougues are
suitable for pathophysiology of AsianT2DMwith predominant
insulin secretory defect. There is, however, few clinical finding
about the T2DM under very long-term treatment of SU. In this
study, T2DM patients with decade SU treatment period are
extracted by analyses of the dataset of prescriptions aiming to
reveal the clinical features of very long-term SU using.
Method: The dataset which consists of 220,000 medical
prescriptions for 15 years was reconstructed and analyzed.
Patients whowere continuously prescribed SU at least 10 years
were extracted and investigated their clinical features.
Result: Fifty T2DM patients (72.9 ± 9.3 y.o.) were extracted.
Dosages of SU were 47.6, 1.4 (gliclazide, glimepiride respect-
ively) (mg/day). 1.4 ± 0.9 oral hypoglycemic agents other than
insulin secretagogues were used as combination therapy.
Recent HbA1c of extracted patients was 7.2 ± 0.9%.
Conclusion: Our results revealed that sulfonylureas have very
long-term effectiveness for treatment of T2DM in relatively
low-dose use. Analysis of reconstructed medical prescription
records was very useful method for obtaining long-term
clinical findings.

Endocrinology

PK-01
Dynamic risk estimates of outcome in patients with well-
differentiated thyroid cancer after initial treatment
Feng-Chih SHEN1, Ching-Jung HSIEH1, Pei-Wen WANG1*.
1Division of Endocrinology and Metabolism, Department of Internal
Medicine, Kaohsiung Chang Gung Memorial Hospital, Kaohsiung,
Taiwan

Introduction: This study was conducted to evaluate the
American Joint Cancer Committee (AJCC), American Thyroid
Association (ATA) staging systems and response to initial
therapy reclassification system for the prediction of long term
disease status in patients with well-differentiated thyroid
carcinoma (WDTC).
Patients and methods: Patients with WDTC (n = 356) treated
with total or near-total thyroidectomy followed by 131I
remnant ablation at Kaohsiung Chang Gung Memorial
Hospital were retrospectively studied. A minimum of 5 years
of follow-upwas required andpatientswith anti-thyroglobulin
(Tg) autoantibodies were excluded. Each patient was risk-
stratified using the AJCC (stage I–IV) and 2009 ATA staging
systems (low, intermediate, high risk) immediately after
operation and first 131I remnant ablation, and response to
initial therapy reclassification system (excellent response,
biochemical incomplete, indeterminate, structural persistent)
at 6–24 months after the first 131I remnant ablation. The
clinical outcome at last follow-up is defined as no evidence of
disease (NED) (suppressedTg < 0.5 ng/mL,stimulatedTg < 1 ng/
mL and no structural detectable disease), biochemical persist-
ent disease (BPD) (suppressed Tg > 0.5 ng/mL or stimulated
Tg > 1 ng/mL in the absence of structural disease), structural
persistent disease (SPD) (locoregional or distant metastases
with any Tg level), or recurrence disease (RD) (biochemical or
structural disease identified after a period of NED).
Results: Themean age of the 356 patients was 41.5 ± 12.7 years
and duration of follow-up was 12.3 ± 5.0 years. At the time of
last follow-up, 78% (n = 279) of the patients were NED, 9.3%
(n = 33) had BPD, 10.1% (n = 36) had SPD and 2.2% (n = 8)
developed RD. SPD was identified in 6.7%, 9.5%, 16.7%, and
29.3% of stage I, II, III and IV patients, respectively (p < 0.001)
according to AJCC classification. SPD was identified in 0.5%,
4.9%, and 28.3% of the low-, intermediate-, and high-risk
patients, respectively (p < 0.001) according to ATA staging
system. As using response to initial therapy re-classification
system, the likelihood of finding SPDwas 0.5%, 6.2%, 27.7% and
80% in patients with excellent, indeterminate, biochemical
incomplete and structural incomplete response, respectively
(p < 0.001).
Conclusions: Our results are consistent with ATA guideline
that recommends a dynamic risk assessment to incorporate
the response to therapy during follow-up in an ongoing
process for individual patient.
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Consumptive hypothyroidism associated with hepatic
hemangiomas
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Center, 2Department of Pediatrics, National Taiwan University
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3Graduate Institute of Medical Sciences, National Defense Medical
Center, Taipei, Taiwan

The vast majority of hemangiomas never cause symptoms,
however, huge and diffuse hepatic hemangiomas can cause
consumptive hypothyroidism through the overproduction
of type 3 iodothyronine deiodinase. Here, we reported a
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premature female infant developed severe hypothyroidism
due to diffused hepatic hemangiomas. At 3 days, a routine
thyroid-stimulating hormone (TSH) screening test was
normal. Nevertheless, the sizes and numbers of cutaneous
hemangiomas were rapidly progressive after birth. At 4 weeks,
she had poor feeding, lethargy, jaundice and constipation.
Extremely high level of TSH, low levels of T3 and T4, and
inappropriately high level of reversed T3 pointed to con-
sumptive hypothyroidism. Abdominal image demonstrated

multiple hepatic hemangiomas causing severe hepatomegaly.
With the treatment of levothyroxine and propranolol, her
thyroid function improved concurrently with significant
involution of the hepatic hemangiomas at the age of 6
months. This case highlighted repeated thyroid function and
image of abdomen are crucial, especially when encountering
infants presenting simultaneously with rapid growth of
cutaneous hemangiomas and unexplained symptoms of
hypothyroidism.
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