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Guided Audio Tour: Epidemiology of Diabetes Treatment (Posters 1329-P 
to 1334-P), see page 15.

& 1329-P
Treatment of People With Type I Diabetes in the US: The Impact 
Database
PETER CHASE, JAY LIN, EDWARD WANG, SATISH GARG, Aurora, CO, Flemington, 
NJ, Bridgewater, NJ

The treatment pattern of people in the US with type 1 diabetes (T1D) 
was analyzed using the Ingenix Impact National Managed Care Database 
that includes medical and pharmacy history of > 60 million US people.From 
1/1/2007 to 6/30/2009, people with diabetes were identifi ed who had con-
tinuous medical and prescription insurance coverage during the 12 months 
before (baseline) and 12 months after (follow-up) the fi rst date of diagnosis 
recorded in the study period. People with T1D were identifi ed by a diagnosis 
of diabetic ketoacidosis (ICD-9 code 250.1x) or having  1 inpatient primary 
or secondary diagnoses or  2 outpatient primary or secondary diagnoses of 
T1D (ICD-9 code 250.x1 or 250.x3) without any T2D diagnoses. Only people 
with T1D were included; those with a diagnosis of insulin resistance were 
excluded. Measurements included insulin usage patterns, hypoglycemia, 
and hospital and emergency room (ER) visits during follow-up.From 559,041 
people diagnosed with diabetes, 11,378 with T1D (2.0%) were identifi ed 
(53% male; mean age, 34 y). Comorbidities included hyperlipidemia (31%), 
hypertension (28%), and mental illness (17%). Co-medications included an-
tihypertensives (64%) and statins (23%). Basal, prandial, and premix insulin 
was used by 53, 67, and 7% of patients at baseline and by 72, 87, and 8% 
at follow-up, respectively. The most-used basal insulin was glargine (58%); 
aspart (46%) and lispro (39%) were the most-used prandial insulins. Mean 
(SD) doses of glargine, aspart, and lispro at follow-up were 53.5 (34.4), 76.9 
(49.3), and 76.6 (40.1) U, respectively. Hypoglycemia was reported in 17% of 
the people; 5% were treated in an ER and 2% as inpatients. Hospitalizations 
and ER visits for any cause occurred in 24 and 35% of the people; 90 and 68% 
were diabetes-related while diabetes was the primary cause in 56 and 39%, 
respectively.There is a need for better management of people with T1D as 
demonstrated by the number of people who experienced hypoglycemia and 
diabetes-related hospitalization and ER visits.

Supported by: sanofi -aventis

& 1330-P
The Impact of Treatment Non-Compliance on Mortality in People 
With Type 1 Diabetes
RICHARD R. RUBIN, MARK PEYROT, CRAIG CURRIE, CHRISTOPHER L. MORGAN, 
CHRISTOPHER M. BURTON, SARA JENKINS-JONES, CHRIS D. POOLE, MARC EV-
ANS, Baltimore, MD, Cardiff, United Kingdom, Copenhagen, Denmark

Little is known about the association between poor treatment compli-
ance (medication non-compliance and/or non-attendance at medical ap-
pointments) and all-cause mortality in people with type 1 diabetes.This is 
an observational cohort study conducted using data extracted from The 
Health Improvement Network (THIN) research database, comprising data on 
all patients served by over 350 primary care practices in the United Kingdom. 
Treatment non-compliance was assessed during routine record keeping by 
care providers without special training in non-compliance assessment. Rela-
tive survival during the mortality observation period was compared by deter-
mining the progression to all-cause mortality using a Cox proportional haz-
ard model. Of 2,946 patients with type 1 diabetes, 867 (29.4%) had a record 
of either appointment non-attendance or medication non-compliance during 
a period of 2.5 years from onset of diabetes to the beginning of the period for 
observation of mortality. The crude, unadjusted mortality rate for those pa-
tients who were treatment non-compliant (encompassing medication non-
compliance and appointment non-attendance) compared to those who were 
treatment compliant was 1.462 (95% CI 0.954-2.205). Following adjustment 
for confounding factors (increased BMI, increased HbA1c, smoking history 
and number of prior clinic appointments), treatment non-compliance was as-
sociated with increased all-cause mortality (HR=1.642; 95% CI 1.055-2.554).
Treatment non-compliance was associated with increased all-cause mortal-
ity in patients with type 1 diabetes. Understanding and addressing factors 
that contribute to patient treatment non-compliance will be important in 
improving the life expectancy of patients with type 1 diabetes.

Supported by: Novo Nordisk A/S

& 1331-P
Time Since Diagnosis and Insulin Use In Relation to Cancer Preva-
lence Among U.S. Adults With Diagnosed Diabetes: Findings from 
the 2009 Behavioral Risk Factor Surveillance System
CHAOYANG LI, GUIXIANG ZHAO, CATHERINE A. OKORO, JOHN WEN, EARL S. 
FORD, LINA S. BALLUZ, Atlanta, GA

Growing evidence from epidemiological studies has suggested that dia-
betes is associated with an increased risk or prevalence for certain types 
of cancer. Little is known about the correlates of cancer prevalence among 
people with diabetes. This study examined the association of time since 
diagnosis and use of insulin with self-reported cancer among U.S. adults 
with diagnosed diabetes. We analyzed data for 25,964 adults with diag-
nosed diabetes who participated in the 2009 Behavioral Risk Factor Sur-
veillance System. After adjustment for potential confounders, there was an 
increasing trend in the adjusted prevalence ratios of time since diagnosis 
for cancers of all sites among men (time since diagnosis 0-4 years: referent; 
5-9 years: adjusted prevalence ratio [APR], 2.4, 95% confi dence interval [CI], 
1.8-3.3; 10-14 years: 2.5, 1.9-3.3; 15 years: 3.1, 2.3-4.2) (P <0.0001 for linear 
trend) and women (0-4 years: referent; 5-9 years: 1.8, 1.3-2.4; 10-14 years: 
2.1, 1.5-2.9; 15 years: 2.7, 2.0-3.5) (P <0.0001 for linear trend). In type 2 
diabetes, the prevalence estimate for cancers of all sites was signifi cantly 
higher among men (APR, 1.6, 95% CI, 1.3-2.0) and women (APR, 1.8, 95% 
CI, 1.5-2.1) with the condition 15 years or longer than among those with the 
condition less than 15 years. There were signifi cant associations between 
time since diagnosis and the cancers of the prostate, colon, skin, and urinary 
tract among men, and the cancers of the breast, female reproductive tract, 
and skin among women. The prevalence estimates for cancers of all sites 
was about 1.3 times higher among insulin users than non insulin users for 
both men (APR, 1.3, 95% CI, 1.1-1.7) and women (APR, 1.3, 95% CI, 1.1-1.5). In 
conclusion, our results suggest that time since diagnosis of diabetes and use 
of insulin may be associated with increased prevalence of cancer of all sites 
and certain types of cancer among adults with diagnosed diabetes.

& 1332-P
Updated Meta-Analysis of Cancer Risk Among Users of Insulin 
Glargine
PETER BOYLE, ALICE KOECHLIN, MATHIEU BONIOL, CHRIS ROBERTSON, GERE-
MIA BOLLI, JULIO ROSENSTOCK, Lyon, France, Glasgow, United Kingdom, Perugia, 
Italy, Dallas, TX

The association between diabetes, its risk factors and treatments, and 
cancer risk and death has become high on the clinical and research agenda. 
All data regarding cancer risk and use of insulin glargine has been assem-
bled to perform a meta-analyses performed using state-of-the-art statisti-
cal methodology. Findings from participating centres in the recent Northern 
European Study have been included. These meta-analyses are based on 
reports from epidemiological studies involving a total of 907,008 subjects 
and 2,597,602 person-years of observation.Based on independent estimates 
from 13 studies, for glargine compared to non-glargine insulin, the Summary 
Relative Risk (SRR) for all forms of cancer was (SRR=0.90, 95% CI (0.82, 
0.99)) and for breast cancer SRR=1.11 (95% CI (1.00, 1.22)). For new users of 
glargine, from 6 studies, the SRR for breast cancer was SRR=1.30 (95% CI 
(0.93, 1.81)). Based on independent estimates for 8 studies, for colorectal 
cancer the SRR=0.84 (95% CI (0.74, 0.95)) and for prostate cancer SRR=1.13 
(95% CI (1.00, 1.28))Overall, the risk of developing cancer among users of in-
sulin glargine is reduced compared to the risk of users of other insulins. Simi-
larly, the risk of colorectal cancer appears reduced among users of glargine. 
While above unity, the risks of breast cancer and prostate cancer are in-
creased marginally but are not signifi cantly elevated.Potential limitations to 
this meta-analysis include that the comparison group was not the same in 
all studies but this could also be seen as a strength. The meta-analysis of 
the randomized trials had several insulin comparators and the retinopathy 
study had NPH as the comparator. This is not likely to invalidate the fi ndings 
of this analysis nor would the fact that different adjustments were made in 
the individual studies.In conclusion, the current evidence gives no support 
to the hypothesis that insulin glargine is associated with an increased risk 
of cancer as compared to other insulin and gives reassurance to physicians 
and their patients.
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1333-P

& 1334-P
Risk Difference Between Glyburide and Gliclazide for Acute Cor-
onary Events Depends on a History of Ischemic Heart Disease: A 
Nested Case-Control Study
AHMED ABDELMONEIM, DEAN T. EURICH, JOHN-MICHAEL GAMBLE, JEFFERY 
A. JOHNSON, JOHN SEUBERT, WEIYU QIU, SCOT H. SIMPSON, Edmonton, AB, 
Canada

Sulfonylurea inhibition of cardiac KATP channels impedes ischemic pre-
conditioning (IP) and increases myocardial infarct size in animal models. 
However, there is limited evidence of this phenomenon in type 2 diabetes 
patients. At usual therapeutic doses glyburide is more likely to inhibit car-
diac KATP channels than gliclazide. We hypothesized that patients using 
glyburide would be at a higher risk of an acute coronary event than those 
using gliclazide. Moreover, since IP might be provoked by prior cardiac 
ischemic events, we hypothesized the association would be modifi ed by a 
history of ischemic heart disease (IHD). This population-based nested case-
control study used administrative health records from Alberta, Canada (1998 
- 2008). We identifi ed a cohort of patients using either glyburide (n=22,120) 
or gliclazide (17,741) as their sole sulfonylurea. Cases were defi ned as those 
with an acute coronary syndrome (ACS)-related hospitalization or death; and 
matched with 4 controls on age, sex, and cohort entry year using risk-set 
sampling. Recent glyburide or gliclazide exposure was defi ned as a dispen-
sation within 120 days of hospital admission or death for cases and corre-
sponding event date for controls. Conditional logistic regression was used 
to estimate adjusted odds ratios (AOR). There were 3,130 cases and 12,576 
controls identifi ed. After controlling for concurrent drugs, co-morbidities and 
signifi cant fi rst-order interactions, glyburide was associated with a non-sig-
nifi cant increased risk of ACS events compared to gliclazide among patients 
with no IHD history (AOR: 1.07; 95% CI 0.76 - 1.49). However, there was a 
signifi cantly increased risk of ACS events among patients with a history of 
IHD (AOR: 1.37; 95% CI 1.07-1.76). Our observations suggest that patients 
with a history of IHD, whom are more likely to experience IP, may be at higher 
risk of adverse cardiovascular outcomes if they are using glyburide rather 
than gliclazide.

Supported by: Canadian Diabetes Association

Guided Audio Tour: Diabetes Diagnosis and Screening (Posters 1335-P to 
1342-P), see page 13.

& 1335-P
Impaired Fasting Glucose and Elevated HbA1c: Are Two Better Than 
One for Predicting Diabetes in Older Adults?
KASIA J. LIPSKA, SILVIO E. INZUCCHI, PETER H. VAN NESS, THOMAS M. GILL, 
ALKA KANAYA, ELSA S. STROTMEYER, ANNEMARIE KOSTER, KAREN C. JOHN-
SON, BRET H. GOODPASTER, TAMARA HARRIS, NATHALIE DEREKENEIRE, New 
Haven, CT, San Francisco, CA, Pittsburgh, PA, Bethesda, MD, Memphis, TN

We sought to determine which measure - impaired fasting glucose (IFG) 
or elevated HbA1c - is more strongly associated with incident diabetes (DM) 
in older adults.Using data from the Health, Aging and Body Composition 
study (3075 well-functioning persons, aged 70-79, 48% men, 42% black), 
we selected individuals without DM at year 4, when fasting plasma glucose 
(FPG) and standardized HbA1c were fi rst available. Participants were catego-
rized based on IFG (100-125 mg/dl) and elevated HbA1c (5.7-6.4%), per cur-
rent ADA defi nitions, and further classifi ed as normal (FPG <100 mg/dl and
HbA1c <5.7%); IFG only; elevated HbA1c only; and combined IFG and elevated 
HbA1c. Participants were followed for 7 years and DM was based on an-
nual self-report, use of anti-hyperglycemic medicines, or any FPG 126 mg/dl 
(obtained after additional 2, 6, and 7 years of follow-up). Logistic regression 
analyses were adjusted for age, sex, and race.Among 1790 adults (mean 
age 76.5 ±2.7 years, 47% men, 33% black, BMI 27.0 ±4.7 kg/m2), 141 (7.9%) 
developed DM over 7 years. Prevalence of glucose abnormalities, their as-
sociated DM incidence, and adjusted odds ratios are presented in the Table.
Among older adults, IFG and elevated HbA1c similarly increase the likelihood 
of DM over 7 years by more than 8-fold, as compared with normal glycemic 
parameters. When FPG and HbA1c results are considered together, the risk 
in individuals with both abnormalities appears substantially higher (nearly 
24-fold) - potentially identifying a group at very high risk for DM.

Diabetes incidence and odds ratios by glucose category at baseline.
Diabetes 
Incidence 

(%)

Adjusted 
odds ratio
(95% CI)

C index

Model 1:
    IFG, n=379 (21.2%) 23.3 8.1 (5.6-11.8) 0.77
Model 2:
     Elevated HbA1c, n=397 (22.2%) 22.7 8.4 (5.7-12.3) 0.76
Model 3:
    Normal, n=1192 (66.6%)
    IFG only, n=201 (11.2%)
    Elevated HbA1c only, n=219 (12.2%)
    IFG and elevated HbA1c, n=178 (9.9%)

2.4
10.9
11.0
37.1

1.0 (reference)
4.8 (2.7-8.7)
4.9 (2.7-8.7)

23.9 (14.7-38.7)

0.81

Supported by: NIA and Claude D. Pepper Center at Yale University School of 
Medicine

& 1336-P
Automated Surveillance for Type 1 versus 2 Diabetes in Electronic 
Health Records
MICHAEL KLOMPAS, EMMA EGGLESTON, Boston, MA

Electronic health record (EHR) systems are a promising new source for 
effi cient and accurate public health surveillance in large populations. Most 
attempts at diabetes surveillance using electronic data, however, have not 
distinguished between type 1 (DM1) and type 2 (DM2) diabetes despite 
their different epidemiology, natural history, and management. We describe 
the development of an algorithm to discriminate between DM1 and DM2 
that we have implemented in our live, prospective EHR-based surveillance 
system for reporting diabetes epidemiology to the Massachusetts Depart-
ment of Public Health. We extracted 4 years of data including all diagnosis 
codes, laboratory test results, and prescriptions from the EHR system of a 
multisite, multispecialty ambulatory practice in Eastern Massachusetts with 
over 700,000 patients. We fl agged 43,117 people with diabetes on the basis 
of laboratory test results, diagnosis codes, and prescriptions. We assessed 
the sensitivity and positive predictive value (PPV) of novel combinations of 
diagnosis codes, laboratory test results, and prescriptions to detect DM1 
versus DM2 amongst 210 randomly selected patients with diabetes (DM1 
enriched). Chart review served as reference standard. Estimates were cor-
rected for oversampling of DM1 patients. The sensitivity and PPV of diag-
nosis codes were 26% and 94% respectively for patients with DM1 codes 
alone; 91% and 56% for patients with at least two DM1 codes but any num-
ber of DM2 codes. An optimized algorithm incorporating C-peptide levels, 
auto-antibodies, suggestive prescriptions, and diagnosis codes fl agged all 

WITHDRAWN
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63 patients with DM1 (corrected sensitivity 100%, PPV 96%). On validation 
amongst 100 additional patients, the optimized algorithm correctly classifi ed 
35/36 with DM1 (corrected sensitivity 65%, PPV 88%). Algorithms applied to 
EHR data can improve discrimination between DM1 and DM2 compared to 
diagnosis codes alone. This work demonstrates the potential value of popu-
lation health surveillance using EHR data.

Supported by: CDC

& 1337-P
A1c, Fasting Plasma Glucose, and 2-Hour Plasma Glucose Distribu-
tions in US Population Subgroups
ANDY MENKE, KEITH F. RUST, PETER J. SAVAGE, CATHERINE C. COWIE, Silver 
Spring, MD, Rockville, MD, Bethesda, MD

Although mean concentrations of A1c, fasting plasma glucose (FPG), and 
2-hour plasma glucose (2HPG) differ by demographic characteristics, it is un-
clear to what extent other characteristics of these distributions differ, such 
as skewness, kurtosis, and shift. Using kernel density plots, we character-
ized the distributions of A1c (N=5,022), FPG (N=4,694), and 2HPG (N=3,673) 
by age group, race-ethnicity, and sex in the 2005-2006 (A1c) and 2005-2008 
(FGP and 2HPG) National Health and Nutrition Examination Survey, a nation-
ally representative sample of US adults. We tested differences in distribu-
tions by age, race-ethnicity, and sex using ordinal logistic regression. The 
distributions were generally unimodal and right-skewed. The distributions 
of A1c, FPG, and 2HPG were shifted higher and were more right skewed 
for older age groups (p<0.001 for each marker; Figure 1). Compared to non-
Hispanic whites, the distribution of A1c was shifted higher for non-Hispanic 
blacks (p<0.001) while the distribution of FPG was shifted higher for Mexi-
can-Americans (p=0.03). Although the distribution of A1c was markedly simi-
lar between men and women (p=0.97), the distribution of FPG was shifted 
higher for men (p<0.001) and the distribution of 2HPG was shifted higher 
for women (p=0.03). These results illustrate the differences in distributions 
between glucose markers and their variation by age, race-ethnicity, and sex. 
These fi ndings have implications for the appropriate choice of cutpoints in 
defi ning prediabetes and diabetes.

& 1338-P
Demographic and Cardiovascular Risk Profi les in Testing Modali-
ties for Pre-Diabetes in Adults
AMISHA WALLIA, KIARRI KERSHAW, DANIEL PORTILLO, MERCEDES CAR-
NETHON, MARK MOLITCH, Chicago, IL

It is not known whether demographic and cardiovascular (CV) risk profi les 
in the US vary by testing modality (fasting glucose [FPG], oral glucose toler-
ance [OGTT], and Hemoglobin A1c [A1c]) to identify pre-diabetes (PreDM).
In 2925 adults from NHANES 2005-2008 free from DM, we compared the 
distribution of demographic characteristics & CV risk factors across testing 
modalities. Analysis of variance with survey weighting was used to compare 
those normal by all 3 tests (44.5%), PreDM by 3 tests (5.7%), and PreDM by 
only 1 test (32.4%).Results are summarized in Table. Demographic differ-
ences were apparent as a higher % of males were + by FPG only and a higher 
% of blacks and older adults were + by A1c only. Hypertension prevalence 
was higher in those + by A1c alone. CV risk factors were less favorable in the 
group with all 3 tests +. Adjustment for demographic characteristics attenu-
ated all differences in CV risk factors with the exception of fasting insulin 
(mean uU/mL+ SE) which remained lower in adults who were A1c+ (9.5+0.5) 
vs. FPG+ (11.7+0.4) (p=0.01).Potential differences in long-term CV outcomes 
and diabetes outcomes in adults identifi ed by different modalities of testing 
should be investigated.

Table: Normal 3 tests + FPG+only A1c+only OGTT+only
N 1273 167 630 175 142
Male, % 42.0 49.3 63.7* 41.5 30.0†
Age, mean yrs (SE) 39.3 (0.5) 59.3 (1.8) 44.4 (0.9)† 52.3 (1.4)† 48.5 (1.9)†
Race, n (weighted %) *†
Mexican 212 (7) 29 (7.4) 126 (9.7) 21 (5.6) 31 (9.8)
Hispanic 95 (4.4) 16 (5.3) 53 (4) 7 (2.2) 15 (4.8)
Black 251 (10) 23 (8.8) 86 (7.6) 79 (32.5) 15 (6)
Other 60 (6.1) 10 (6.3) 26 (5.2) 1 (0.4) 5 (6.1)
White 655 (72.5) 89 (72.2) 339 (73.5) 67 (59.2) 76 (73.3)

Hypertensive, % 61.1 23.1† 38.1*† 21.5†
High cholesterol (240+ or meds), % 40.5 20.6† 29.6 29
Waist circumference, mean cm(SE) 91.5 (0.4) 106.8 (1.0) 98.6 (0.9)† 96.4 (1.0)† 96.4 (1.7)†
BMI, mean kg/m2 (SE) 26.5 (0.2) 31.3 (0.5) 28.8 (0.4)† 27.9 (0.5)† 28.6 (0.7)†

p<0.0083 for multiple pairwise comparisons with*other 1+ test groups†3 tests 
+ group

& 1339-P
Identifi cation of Higher Risk Population for Developing Diabetes by 
Adding Glucose Values at One Hour After Glucose Load to Current 
Glucose Tolerance Criteria
SEENIA PEECHAKARA, JAMES F. BENA, MARWAN HAMATY, Cleveland, OH

Two hr oral glucose tolerance test (OGTT) remains the most sensitive and 
specifi c test to diagnose pre-diabetes (Pre-DM); by measuring fasting glu-
cose and glucose at 2 hr post glucose load (PG). Glucose level at 1 hour PG 
is not a criterion of OGTT. Average normal glucose at 1 h PG was suggested 
to be 124 mg/dl. A glucose level at 1 hr PG > 155 mg/dl was shown to best 
predict diabetes risk compared to OGTT. We aimed to identify percent of 
people previously diagnosed to be normoglycemic who would have Pre-DM 
according to proposed classifi cation (PC) that include glucose level at 1 hr 
PG, as shown in table 1.
Table 1

Fasting Glucose
Mg/dl

1 hr PG
mg/dl

2 hr PG
mg/dl

Normal < 100 <124 < 140
IGT-1 < 100 124-155 <140
IGT-2 <100 156-200   and/or < 200
IGT-3 <100 >200 < 200
IFG 100-125 < 124 < 140
IFG + IGT-1 100-125 124-155 <140
IFG + IGT-2 100-125 156-200   and/or < 200
IFG + IGT-3 100-125 >200 < 200
Diabetes > 125 Any value > 200

Retrospective review of medical records at Cleveland Clinic Foundation 
was performed for 5824 patients who had 2 hr or 5 hr OGTT between January 
2000 and December 2010. McNemar’s test was used to compare pre-diabetes 
prevalence per ADA criteria and PC.Mean age was 53 ± 15, 61 % were female. 
Of the 5,824 subjects, 2,930 were identifi ed as normoglycemic per ADA cri-
teria. Of these, 1542 persons (52.6%) were considered hyperglycemic (p<0.001) 
after adding the criterion of glucose value at 1 hr PG. Of the 1542 people, 55% 
had IGT1, 39 % had IGT2 and 6 % had IGT3. Of the people considered normo-
glycemic per ADA criteria, 24% were in the IGT2 and IGT3 groups (12% of 
tested population).Proposed classifi cation identifi ed signifi cantly larger num-
ber of people to have Pre-DM. At least 12% of tested population were con-
sidered normoglycemic per ADA criteria and, subsequently, were found to be 
at higher risk for developing diabetes by including glucose values at 1 h PG 
as a criterion.
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& 1340-P
Clinical Validation of the SCOUT DS® Noninvasive Prediabetes and 
Diabetes Screening Device
BYRON OLSON, NATHANIEL MATTER, MARWOOD EDIGER, JEFF WAY, ED HULL, 
JOHN MAYNARD, Albuquerque, NM

A clinical validation of the SCOUT DS device was performed in a cohort 
that had risk factors for type 2 diabetes. The skin fl uorescence-based SCOUT 
measurement was compared to fasting plasma glucose (FPG) and A1C for 
detection of abnormal glucose tolerance (AGT) as defi ned by a 75 gm, 2 hour 
OGTT  140 mg/dL.Subjects at risk for type 2 diabetes were recruited at 9 
US clinical sites with a representative mixture of gender, age and ethnicity. 
Subjects made two visits to a clinic on separate days. The 1st visit was in the 
morning and required an overnight fast. During this visit FPG, A1C, OGTT and 
SCOUT measurements were made. Two SCOUT measurements were made 
on the 2nd visit with the subject in a non-fasting state. FPG and A1C were 
measured at local laboratories to replicate real world diabetes screening 
and the OGTT reference was measured by a central lab. Test accuracy for 
detection of AGT was determined by receiver operator characteristic (ROC) 
analysis and the partial areas under the ROC curve (pAUC) between 20 and 
50% false positive rates (FPR) were compared. In addition, intra and inter-
day subject coeffi cients of variation (CV) were computed for SCOUT.425 of 
478 subjects were measureable by SCOUT, including 110 cases of AGT. Table 
1 compares the pAUC and test threshold sensitivity/FPR pairs for SCOUT, 
FPG and A1C. The intra and inter-day subject CVs for SCOUT were 5.5 and 
7.6%, respectively.
Table 1

Test Threshold Sensitivity (%)
[95% CI]

FPR (%)
[95% CI]

pAUC
(20 to 50% FPR)

[95% CI]
SCOUT 50 AU 68.2 [58.2 75.2] 37.8 [32.6 43.3] 0.193 [0.161 0.224]
FPG 100 mg/dL

110 mg/dL
51.8 [42.6 60.9]
32.7 [24.7 42.0]

19.4 [15.4 24.1]
5.1 [3.2 8.1]

0.178 [0.147 0.208]

A1C 5.7%
6.0%

64.6 [55.3 72.9]
37.3 [28.8 46.6]

30.8 [26.0 36.1]
7.3 [4.9 10.7]

0.207 [0.170 0.243]

SCOUT had equivalent pAUC to FPG and A1C and higher sensitivity than 
FPG (100 or 110 mg/dL thresholds). SCOUT’s immediate results and noninva-
sive, non-fasting nature may make it attractive for screening of patients at-risk 
for type 2 diabetes.

& 1341-P
Does Elevated Plasma Triglycerides (TG) Level Independently Pre-
dict Impaired Fasting Glucose (IFG) in Multi-Ethnic Groups? The 
Multi-Ethnic Study of Atherosclerosis
SUSAN LIN, IRVAN BERLIN, RICHARD YOUNGE, ZHEZHEN JIN, CHRISTOPHER 
SIBLEY, PAMELA SCHREINER, MOYSES SZKLO, ALAIN BERTONI, New York, NY, 
Paris, France, Betheda, MD, Minneapolis,, MN, Baltimore, MD, Winston-Salem, NC

Background/introduction: Elevated plasma triglycerides (TG) is a key fac-
tor in diabetes risk prediction models but its role in predicting prediabetes 
is not clear.Methods: This study used baseline and follow-up data from the 
Multi-Ethnic Study of Atherosclerosis (MESA). The sample included Non-
Hispanic whites, African Americans, Hispanics and Chinese Americans aged 
45 to 84 years who had baseline fasting glucose <100 mg/dL , and with-
out known cardiovascular disease or diabetes. Cox proportional regression 
models were used to examine the association of elevated TG (>150 mg/dL) 
with incidence of impaired fasting glucose (IFG) defi ned as fasting glucose 
between 100-125 mg/dL, adjusting for central obesity, low-HDL, elevated 
blood pressure, use of lipid medications and baseline fasting glucose. Area 
under curve (AUC), sensitivity and specifi city of elevated TG in predicting IFG 
were calculated.Results: The crude incidence rate of IFG was 59.1 per 1000 
person years during a median follow up of 4.75 years. African Americans 
and Hispanics had higher IFG incidence compared with non-Hispanic whites. 
Elevated TG at baseline was independently associated with IFG incidence 
(adjusted hazard ratio= 1.20; 95% CI: 1.04, 1.40). Overall, the utility of el-
evated TG in identifying people at risk for IFG was poor with the AUC at 55%. 
Sensitivity was particularly low among African Americans (15%) compared 
with Whites (38%), Chinese Americans (37%) and Hispanics (41%).Conclu-
sion: Elevated TG was statistically associated with IFG risk in individuals 
free of diabetes, but its predictive power was poor, particularly in African 
Americans. 

& 1342-P
A Simple Risk Score in Minorities to Screen for Pre-Diabetes and 
Diabetes by A1C Levels
MAYER B. DAVIDSON, PETRA DURAN, Los Angeles, CA

A Simple Risk Score in Minorities to Screen for Prediabetes and Diabetes 
by A1C Levels. MAYER B. DAVIDSON, PETRA DURAN, Los Angeles, CAThe 
ADA recommends screening adults with a BMI 25 and at least one risk 
factor for diabetes or all people at 45 years of age. Risk scores have been 
developed to identify individuals at high risk for developing diabetes who 
should then be screened. The number of variables in these risk scores range 
from 3 to 11, with most requiring lab data or questionnaires. The percent 
of people identifi ed at high risk for diabetes range from 1-40% but is not 
related to the number of variables. Those identifi ed at high risk must then 
undergo a (further) laboratory test to determine their status.We evaluated a 
simplifi ed approach to screening in minorities using 3 simple risk factors and 
measuring A1C levels. A1C levels in1542 African-American and Latino sub-
jects 40 years old with one or more of the following (family history in fi rst 
degree relatives, waist circumference of 40 inches in men and 35 inches 
in women and hypertension). A1C levels of <5.7% are low risk, 5.7-6.4% 
pre-diabetes and 6.5% diabetes (if confi rmed). 32% had one, 50% had two 
and 18% had 3 risk factors. 43% had pre-diabetes and 22% had diabetes. 
Results were nearly identical in 422 African Americans and 1120 Latinos and 
in 535 men and 1007 women. The risk for pre-diabetes/diabetes increased 
by 2% per year of age (P <0.001). In pre-diabetes or diabetes, an increased 
waist circumference was the most common risk factor (81%) followed by a 
positive family history (70%) and fi nally hypertension (49%). Compared to 
low risk, each additional risk factor signifi cantly (P <0.001) increased the 
odds by 2.4 of having pre-diabetes/diabetes.Minorities 40 years of age 
with one or more of 3 easily recognized risk factors had a 2/3rds chance of 
having either pre-diabetes or diabetes by the A1C criterion, much higher than 
the proportion of persons identifi ed at high risk for diabetes with other risk 
scores, not all of whom would have pre-diabetes or diabetes.

Guided Audio Tour: Epidemiology of Diabetes, Complications, and Treat-
ment in the Elderly (Posters 1343-P to 1350-P), see page 15.

& 1343-P
Infl uence of Type 2 Diabetes Mellitus on Brain Volumes and Chang-
es in Brain Volumes
MARK A. ESPELAND, R. NICK BRYAN, RAMON CASANOVA, LAURA H. COKER, 
JOSEPH S. GOVEAS, PATRICIA E. HOGAN, SIMIN LIU, KAMAL MASAKI, SUSAN 
M. RESNICK, JENNIFER ROBINSON, REBECCA ROSSOM, MUSTAFA S. SIDDIQUI, 
KRISTINE YAFFE, THE WHI MAGNETIC RESONANCE IMAGING STUDY GROUP, 
Winston-Salem, NC, Philadelphia, PA, Milwaukee, WI, Los Angeles, CA, Manoa, HI, 
Baltimore, MD, Iowa City, IA, Bloomington, MN, San Francisco, CA

We examined whether Type 2 diabetes mellitus was associated with dif-
ferences in brain volumes and ischemic lesion loads, and longitudinal changes 
in these measures. We also examined relationships that brain and ischemic 
volumes had with cognitive function. 1,366 women (aged 72 to 89), who par-
ticipated in the Women’s Health Initiative, had standardized structural brain 
magnetic resonance imaging (MRI) and Modifi ed Mini Mental State exams 
(3MSE) to assess global cognitive function. Of those, 698 (51.1%) returned for 
a second MRI an average of 4.7 years later. The 145 (10.6%) women with dia-
betes at the fi rst MRI had smaller gray matter (1.5% less; p=0.01) and basal 
ganglia (1.4% less; p=0.03), but not white matter, volumes. They also had larg-
er gray matter (27.5% greater; p=0.02), white matter (18.8% greater; p=0.06), 
and basal ganglia (17.1% greater; p=0.05) ischemic lesion volumes. Mean 
increases in total ischemic lesion volumes over time were greater in women 
with (200.6%) versus without diabetes (132.7%) diabetes (p=0.01) with sig-
nifi cant increases in all of gray matter, white matter, and basal ganglia. Mean 
brain volumes decreased slightly, but not signifi cantly, more among women 
with diabetes. Lower 3MSE scores were associated with lower brain volume 
(r=0.12, p<0.001), greater brain atrophy (r=0.12; p=0.001), greater ischemic le-
sion loads (r=0.09, p=0.001), and greater increases in ischemic lesion loads 
(r=0.07; p=0.07) for both women with and without diabetes in similar fashion, 
but diabetes-related defi cits in 3MSE scores remained after adjustment for 
these factors. Covariate adjustment for markers of sociodemography, alcohol 
intake, cardiovascular disease, blood pressure, body mass index, and waist 
girth did not materially affect fi ndings. Diabetes is associated with increasing 
ischemic lesion loads throughout the brain, but with lower brain volumes only 
in gray matter and basal ganglia. These adverse fi ndings are related to, but do 
not fully account for, lower cognitive function.

Supported by: Contract NO1-WH-4-4221/HHSN268200464221C
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& 1344-P
The Association of Vitamin D With Insulin Resistance and Adiposity 
in an Older Population
RAMONA RAMACHANDRAN, KRISTOFER S. GRAVENSTEIN, E. JEFFERY MET-
TER, JOSEPHINE M. EGAN, LUIGI FERRUCCI, CHEE W. CHIA, Baltimore, MD

Vitamin D defi ciency has been linked to insulin resistance (IR). The Third 
Generation Framingham study, a middle-aged population, showed that 
25-hydroxyvitamin D (25(OH)D) was inversely related to visceral fat (VAT) 
and subcutaneous fat (SAT) measured by computed tomography (CT), and 
the vitamin D association with IR was attenuated after adjustment for VAT. 
We examined the relations among 25(OH)D levels, IR and adiposity (VAT, 
SAT from CT) in an older population using cross sectional data from the 
Baltimore Longitudinal Study of Aging.Baseline characteristics for 217 men, 
238 women: mean±SD age: 66±13yrs, BMI: 27.4±4.9kg/m², 25(OH)D levels: 
32.8±12.6ng/mL, SAT: 286.7cm², VAT: 100.0cm²; median (IQR) fasting glu-
cose: 95(89-102)mg/dL, fasting insulin: 7.8 (5.1-11.6) μU/mL, physical activ-
ity: 1,234 (517-2,569)kcal/week and IR assessed by the homeostatic model 
(HOMA-IR): 1.7(1.0-2.6). Using linear regression models (Table 1), we tested 
the association between 25(OH)D and IR adjusting for VAT, SAT, sex, winter 
season, vitamin D supplementation and physical activity.25(OH)D positively 
associated with age, female sex and physical activity and inversely associ-
ated with HOMA-IR and SAT. There was no association between 25(OH)D 
and VAT. The association between HOMA-IR and 25(OH)D was signifi cant 
even after controlling for SAT and VAT. These results suggest that in older 
individuals, 25(OH)D is correlated with SAT but not VAT, and the relation 
between vitamin D defi ciency and IR was not explained by VAT or SAT. The 
relations among vitamin D, adiposity and IR warrant further investigation in 
older individuals.

Table 1: Multivariable regression models estimating 25-hydroxyvitamin D 
concentration
Variables Model 1 Model 2 Model 3
Sex 0.20 ‡ 0.20 ‡ 0.23 ‡
Age 0.19 ‡ 0.19 ‡ 0.18 ‡
Physical activity 0.14 † 0.12 * 0.12 *
HOMA-IR -0.16 † -0.11 *
¶ Visceral adipose tissue (VAT) 0.01
¶ Subcutaneous adipose tissue (SAT) -0.15 †
Standardized -coeffi cients presented; ‡P

& 1345-P
Insulin Resistance is Associated With a Decrease in Physical Func-
tion in Older, Overweight and Obese Men Without Diabetes
CHRISTINE G. LEE, SMRITI SHRESTHA, PEGGY M. CAWTHON, ELIZABETH 
BARRETT-CONNOR, MARCIA L. STEFANICK, ELSA S. STROTMEYER, ANDREW S. 
HOFFMANN, EDWARD J. BOYKO, ERIC S. ORWOLL, Portland, OR, San Francisco, 
CA, La Jolla, CA, Stanford, CA, Pittsburgh, PA, Palo Alto, CA, Seattle, WA

Sarcopenia refers to age-related loss in muscle mass and physical func-
tion. While a greater loss in lean mass occurs in older, non-diabetic men with 
insulin resistance, it is unclear if a reduction in physical function also occurs. 
In this prospective study, the association between insulin resistance and 
physical function was examined in 3372 non-diabetic men 65 years old in 
the Osteoporotic Fractures in Men (MrOS) study. Baseline insulin resistance 
was measured using homeostasis model assessment (HOMA-IR) and cat-
egorized into quartiles. Physical function measures included grip strength 
(Kg) and 6-meter walk time (s). The cross-sectional associations between 
HOMA-IR and physical function measures were evaluated using multivari-
able regression models. In addition, the odds of incident inability to walk 
6-meters without assistance at a visit 4.7±1.0 years later, was estimated by 
quartiles of HOMA-IR in multivariable logistic regression models. At baseline, 
the mean age was 72.7±5.4 years and body mass index (BMI) was 26.7±3.7 
Kg/m2. Interactions with BMI existed for the associations between HOMA-
IR and baseline grip strength (p-value=0.09), walk time (p-value=0.01), and 
incident inability to walk 6-meters without assistance (p-value=0.02). After 
adjustment for age, physical activity, self-rated health, hypertension and 
education, higher insulin resistance was associated with a trend towards 
greater baseline walk time (p<0.01), lower baseline grip strength (p=0.01), 
and a greater likelihood of becoming unable to walk 6-meters independently 
over a mean follow-up of 4.7 years (OR 3.02, 95% CI 1.03 to 8.81, highest 
vs. lowest quartile) for men with BMI 25 Kg/m2. HOMA-IR was not associ-
ated with baseline or incident physical function for men with BMI<25 Kg/m2.

Thus, in older, overweight and obese men without diabetes, higher insulin 
resistance is not only concurrently associated with lower physical function, 
but also predicts future loss of ambulation.

Supported by: NIAMS, NIA, NCRR and NIH Roadmap for Medical Research

& 1346-P
Body Mass Index and the Risk of Dementia Among Louisiana Middle 
and Low Income Diabetic Patients
GANG HU, RONALD HORSWELL, WEI LI, KE XIAO, JAY BESSE, HONGLEI CHEN, 
DONNA H. RYAN, STEVEN B. HEYMSFIELD, PETER T. KATZMARZYK, Baton 
Rouge, LA, New Orleans, LA, Research Triangle Park, NC

The association between obesity and dementia risk remains debatable. 
We aimed to investigate the association between body mass index (BMI) 
and dementia risk among middle and low income diabetic patients. The 
LSU Hospital-Based Longitudinal Study included 48,507 diabetic patients 
(20,977 White and 27,530 African American) who were 30 to 96 years of 
age and free of dementia at baseline. The age- and sex-adjusted hazards 
ratios (HRs) for incident dementia at different levels of BMI ( 25, 25-26.9, 
27-29.9, 30-34.9, and 35 kg/m2) were 1.00, 0.53 (95% CI 0.34-0.83), 0.31 
(0.20-0.48), 0.41 (0.28-0.60), and 0.32 (0.22-0.49) (P<0.001 for trend) in white 
diabetic patients, and 1.00, 0.90 (95% CI 0.57-1.43), 0.57 (0.37-0.89), 0.59 
(0.40-0.89), and 0.62 (0.41-0.93) (P=0.025 for trend) in African American 
diabetic patients. Further adjustment for income, smoking, systolic blood 
pressure, HbA1c, low-density lipoprotein cholesterol, GFR, use of antihyper-
tensive drugs, use of diabetes medications, and use of cholesterol-lowing 
agents affected the results only slightly. When BMI was examined as a 
continuous variable, multivariable-adjusted HRs for each 1-unit increase in 
BMI were 0.94 (95% CI 0.92-0.96) in white diabetic patients, and 0.98 (95% 
CI 0.96-1.00) in African American diabetic patients. There was a signifi cant 
interaction between race and BMI on dementia risk ( 2=5.33, 1df, p <0.025), 
such that the association was stronger in white patients. After exclusion of 
participants who were diagnosed with dementia during the fi rst fi ve years of 
follow-up, the results did not change. In stratifi ed analyses, the multivariate-
adjusted inverse association between BMI and risk of dementia was pres-
ent in subjects aged 30 to 49 years, 50 to 64 years, and 65 or more years, 
in never smokers and smokers. Higher baseline BMI was associated with 
a reduced risk of dementia among diabetic patients, and this association 
was stronger among white diabetic patients than among African American 
diabetic patients.

Supported by: The Louisiana State University Improving Clinical Outcomes 
Network

& 1347-P
Are Clinical Outcomes Associated With Different A1C Levels in El-
derly Patients?
KEITH L. DAVIS, WENHUI WEI, JULIANA L. MEYERS, BRETT S. KILPATRICK, 
NAUSHIRA PANDYA, Durham, NC, Bridgewater, NJ, Chicago, IL, Davie, FL

Guidelines recommend patients with type 2 diabetes (T2DM) should aim 
for an A1C 7.0%, but real world data is limited in the elderly regarding out-
comes associated with different A1C levels.This retrospective study merged 
medical charts and the Minimum Data Set (MDS). Outcomes (hypoglycemia, 
ketoacidosis, infections, falls, hospitalization, and emergency room [ER] 
visits) were assessed between defi ned A1C thresholds, at a range of ages 
in insulin-treated elderly T2DM patients in long term care (LTC) facilities. 
Patients were not comatose or receiving hospice care, had resided in LTC 
for 3 months, had 1 full MDS assessment, 2 records of insulin dispensing 
with no pump use, and 1 A1C measurement.In total, 583 patients from 109 
facilities were included (mean age 78.9y: 34%, 65-74y; 40%, 75-84y; 27%, 
85y+; mean A1C 7.1%: 46%, <7%; 33%, 7-8%; 13%, 8-9%; 7%, >9%; mean 
observation 55 days). Prevalence and incidence rates of selected outcomes 
stratifi ed by age and A1C are shown in the Figure. In all groups hypoglycemia 
was lowest in patients with A1C>9% (Fig B). In patients aged 75+, infection 
rates were highest when A1C was >9% (Fig C). Falls increased by A1C level 
in patients aged 65-74, but decreased by A1C level in patients aged 85+ (Fig 
D). Ketoacidosis, hospitalization, and ER visits were low in all groups.These 
data suggest better glycemic levels may not necessarily be associated with 
better clinical outcomes, and different age groups may exhibit different pat-
terns, supporting the call for individualized glycemic control among elderly 
patients. Due to small sample size, data need validation through randomized 
controlled trials.
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Supported by: sanofi -aventis

& 1348-P
Characteristics of Elderly Patients Prescribed Sitagliptin and Other 
Oral Antihyperglycemic Agents in a Large U.S. Medicare Claims 
Database
TZUYUNG D. KOU, KIMBERLY G. BRODOVICZ, SAMUEL S. ENGEL, CHARLES M. 
ALEXANDER, CYNTHIA J. GIRMAN, North Wales, PA

Observational studies comparing drugs can be biased due to differences in 
baseline demographic and clinical characteristics of patients initiating new 
therapy. Characteristics of elderly Medicare Advantage Plan (Humana)patients 
with type 2 diabetes mellitus (T2DM) initiating sitagliptin were compared to 
elderly patients initiating other oral antihyperglycaemic agents (OAHA). Pa-
tients aged  65 with T2DM (N=85,479),  1 year of continuous enrollment, 
and initiating  1 OAHA prescription between 2008 and 2010 were studied. 
Treatment included mono, dual, and triple / other therapy. Specifi c diabetes 
related complications reported  12 months prior to treatment were defi ned. 
Sitagliptin patients were more likely to be Caucasian, were equally likely to 
be male, older, and were mostly receiving sitagliptin in triple/other therapy. 
Prevalence of diabetes complications were either similar or lower for sita-
gliptin patients compared to those treated with other regimens (table). These 
observations were confi rmed in a multivariate logistic regression model simul-
taneously including all of the baseline characteristics studied. A trend, previ-
ously found in patients <65, for sitagliptin to be prescribed to sicker, younger 
patients, is not evident in this elderly population, potentially due to a survival 
effect or other factors driving prescribing patterns in the elderly. Differences 
in baseline characteristics need to be considered in pharmacoepidemiology 
observational study analyses to try to control for potential biases.

& 1349-P
The Role of Metabolic Syndrome, Infl ammation, and Adiposity in 
Physical Performance in the Health ABC Study
KRISTEN M. BEAVERS, FANG-CHI HSU, DENISE K. HOUSTON, DANIEL P. BEA-
VERS, TAMARA B. HARRIS, TRISHA F. HUE, LAUREN J. KIM, ANNEMARIE KO-
STER, BRENDA W. PENNINX, ELEANOR M. SIMONSICK, ELSA S. STROTMEYER, 
STEPHEN B. KRITCHEVSKY, BARBARA J. NICKLAS, Winston-Salem, NC, Bethesda, 
MD, San Francisco, CA, Maastricht, The Netherlands, Amsterdam, The Netherlands, 
Baltimore, MD, Pittsburgh, PA

Metabolic syndrome (MetS) and functional limitation have been linked, 
but whether and how specifi c components of MetS and associated factors, 
such as infl ammation, drive this relationship is unknown. Data are from 2822 
of 3075 older adults (40.8% black, 51.6% women, aged 70-79 years), partici-
pating in the Health, Aging and Body Composition (Health ABC) study and 
followed for 5 years. Presence of MetS at baseline was defi ned according to 
the National Cholesterol Education Program Adult Treatment Panel III guide-
lines. Interleukin-6, C-reactive protein, and body fat mass were measured at 
baseline. Measures of physical performance, including 400-meter (m) walk 
time, 20-m walking speed, and the Health ABC physical performance battery 
(PPB) were obtained at baseline and examination years 2, 4, and 6. A total of 
1,036 (37%) individuals met criteria for MetS. In general, MetS was associ-
ated with poorer physical performance at baseline. In analyses adjusted for 
age, race, sex, study site, and education, people with MetS had slower 400-
m walk time (least squares mean difference [Standard Error]: -14.31 [2.46] 
s, p <0.01) and 20-m walking speed (LSMD [SE]: -0.04 [0.01] m/s, p <0.01), 
as well as a lower score on the Health ABC PPB (LSMD [SE]: -0.11 [0.02], p
<0.01) compared to those without MetS. Effect estimates between MetS 
and gait speed, and components of the Health ABC PPB were modestly at-
tenuated after adjustment for infl ammation. However, associations were no 
longer signifi cant after adding total body fat mass to the model. Longitudinal 
analyses yielded similar results. Individual MetS component analysis re-
vealed that abdominal obesity explained the largest fraction of the variation 
in physical performance. In conclusion, although infl ammatory biomarkers 
partially accounted for the relationship between MetS and physical perfor-
mance, overall fi ndings implicate adiposity as the primary factor explaining 
poorer physical performance in older adults with MetS.

Supported by: An Individual Postdoctoral Fellowship (F32-AG039186) to K.M.B.

& 1350-P
Functional Limitations Among Older Adults With Diabetes, Predia-
betes and Normoglycemia
ELIZABETH K. ELY, EDWARD F. TIERNEY, DEBORAH ROLKA, JOHN E. CREWS, 
GLORIA L. BECKLES, CARL CASPERSEN, Atlanta, GA

Functional limitations among older adults with diabetes, prediabetes, and 
normoglycemiaIn the United States, functional limitations are more common 
among older adults with diabetes than those without diabetes; it is unclear 
whether the frequency of functional limitations increases with the progres-
sion of dysglycemia. By analyzing data from the 2005-2010 National Health 
and Nutrition Examination Survey, we assessed the prevalence of functional 
limitations among persons 60 years and older (n=5797). Diabetes was de-
fi ned by self-report of diagnosis or fasting plasma glucose (FPG)  126 mg/
dl, prediabetes by FPG of 100-125 mg/dl, and normoglycemia by FPG < 100 
mg/dl. We grouped functional tasks into 6 domains (walking/moving around, 
changing and maintaining body position, carrying and handling objects, self-
care, domestic life, and social life) using the International Classifi cation of 
Functioning, Disability and Health. Responses of “some,” ”much,” or “can’t 
do” were grouped as “at least some” diffi culty. The prevalence of functional 
limitations was generally higher among women and tended to increase 
across the glycemic spectrum from normoglycemia to diabetes. Summary 
data for one domain (changing body position) are shown herein:These data 
highlight the increased diffi culty people with diabetes have performing func-
tional tasks. Lifestyle intervention for people with prediabetes, who tend to 
have better physical functioning, could prevent both diabetes and associ-
ated disability. 
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Percent reporting at least some diffi culty, by diabetes status
Normoglycemia Pre-Diabetes Diabetes

Changing Body Position Men Women Men Women Men Women
Stooping, crouching, 
kneeling

40.5 ± 6.8* 46.3 ± 4.5 43.3 ± 6.4 59.5 ± 6.0 51.6 ± 7.6 61.3 ± 8.8

Standing up from armless 
chair

17.3 ± 3.8 22.1 ± 3.8 17.1 ± 4.1 26.0 ± 6.1 22.5 ± 4.9 38.7 ± 8.7

Getting in/out of bed 12.2 ± 4.0 13.6 ± 3.4 10.9 ± 3.0 13.1 ± 4.3 14.1 ± 4.3 28.9 ± 7.9
Standing for long periods 33.2 ± 5.3 40.9 ± 5.8 33.7 ± 5.0 50.9 ± 6.5 44.7 ± 7.9 63.0 ± 7.6
Sitting for long periods 11.6 ± 4.7 19.1 ± 3.9 12.1 ± 3.8 21.3 ± 5.6 17.2 ± 5.5 28.8 ± 7.5
* % ± SE

Guided Audio Tour: Environmental Risk Factors for Diabetes (Posters 1351-
P to 1357-P), see page 13.

& 1351-P
Insulin Sensitivity in Survivors of Severe Childhood Malnutrition
PATRICE FRANCIS, MICHAEL BOYNE, DEBBIE THOMPSON, INGRID TENNANT, 
CLIVE OSMOND, TERRENCE FORRESTER, Kingston, Jamaica, Southampton, Unit-
ed Kingdom

Severe childhood malnutrition can be oedematous (kwashiorkor) or non-
oedematous (marasmus). These syndromes may have early life origins and 
their effects may persist into adulthood. Hypothetically, marasmus survi-
vors (MS) may be less insulin sensitive than kwashiorkor survivors (KS). We 
measured insulin sensitivity and beta-cell function in MS, KS, age, sex and 
BMI-matched community controls (CC) and birth-weight controls (BC).We 
performed 5-point oral glucose tolerance tests on 181 Afro-Caribbean adults 
(ages 17-51 yrs; 52% male; BMI 24.2 ± 5.5 kg/m2). There were 41 MS, 36 KS, 
64 CC and 40 BC. Insulin sensitivity was calculated by the Matsuda insulin 
sensitivity index (ISI). Beta-cell function was estimated by the insulinogenic 
index.Fasting glucose was comparable across groups, but 2-hr glucose lev-
els were higher in MS compared to KS and BC (P-values < 0.05). There was 
no difference between 2-hour glucose levels in MS and CC. ISI was lower in 
MS than KS (P=0.03). There was no difference in ISI between MS and con-
trols. The insulinogenic index was lower in MS compared to all three groups 
(P-values < 0.01) even after adjusting for ISI. About 25% of MS had glucose 
intolerance compared to 8% of KS, 18% of CC and 16% of BC.Marasmus sur-
vivors have less insulin sensitivity, less insulin secretion and more glucose 
intolerance in adulthood compared to KS. They have less insulin secretion 
compared to controls. Our data suggest that poor nutrition in early life can 
result in beta cell dysfunction but does not affect insulin sensitivity.

& 1352-P
Arsenic Exposure and Prevalence of Diabetes Mellitus in Korean 
Adults: Analyses Based on the KNHANES 2008-2009
SANG YOUL RHEE, JUNG IL SON, SO YOUNG PARK, JOO YOUNG KIM, SANG OUK 
CHIN, SUK CHON, YOU-CHEOL HWANG, IN-KYUNG JEONG, SEUNGJOON OH, 
KYU JEUNG AHN, HO YEON CHUNG, JEONG-TAEK WOO, SUNG WOON KIM, JIN 
WOO KIM, YOUNG SEOL KIM, Seoul, Republic of Korea, Suwon, Republic of Korea

A correlation between environmental, low level arsenic exposure and 
the risk of diabetes mellitus (DM) has been suggested, but little research 
has been conducted worldwide. We analyzed the glucose tolerance status 

and creatinine adjusted urine total arsenic concentrations in 3,602 subjects 
20 years who were registered for the Korea National Health and Nutri-

tion Examination Survey, 2008-2009.Various demographic parameters such 
as gender, age, resident area, smoking, alcohol, occupation, and blood mer-
cury concentration were associated with urine arsenic concentrations. After 
adjusting for these variables as confounders, urine arsenic concentrations 
in subjects with DM were signifi cantly higher than those in subjects with 
normal glucose tolerance and those with impaired fasting glucose (p<0.001). 
Compared with the lowest (<70.68 μg/g_creatinine) quartile, the odds ratios 
and 95% confi dence intervals for DM were 1.11 (0.73-1.68), 1.42 (0.94-2.13), 
and 1.56 (1.03-2.36) for urine arsenic concentrations 70.68 to <117.71, 117.71 
to <193.44, and 193.44 μg/g_creatinine, respectively, after multiple adjust-
ment. Furthermore, the urine total arsenic concentration was inversely as-
sociated with the insulin secretion index, HOMA2 %B ( =-0.033, p=0.032).
The fi ndings suggest that environmental low level arsenic exposure, possibly 
involving beta cell dysfunction, is associated with an increased risk for DM 
in the Korean population.

& 1353-P
Lead and Metabolic Syndrome in Korean Adults: Analyses Based on 
the KNHANES 2008
SANG YOUL RHEE, SO YOUNG PARK, JUNG IL SON, JOO YOUNG KIM, SANG OUK 
CHIN, SUK CHON, YOU-CHEOL HWANG, IN-KYUNG JEONG, SEUNGJOON OH, 
KYU JEUNG AHN, HO YEON CHUNG, JEONG-TAEK WOO, SUNG WOON KIM, JIN 
WOO KIM, YOUNG SEOL KIM, Seoul, Republic of Korea, Suwon, Republic of Korea

A causal relationship between environmental, low level heavy metal ex-
posure and the incidence of metabolic syndrome (MS) has been suggested, 
but little research has been conducted worldwide. We analyzed the MS sta-
tus and whole blood lead, mercury, cadmium, manganese, and creatinine 
adjusted urine arsenic concentrations in 1,405 subjects 20 years who were 
registered for the Korea National Health and Nutrition Examination Survey 
2008.Various demographic and biochemical parameters were associated 
with MS and blood heavy metal status. After adjusting for these variables, 
lead was the only heavy metal which signifi cantly associated with MS. Lead 
concentrations in subjects with MS were signifi cantly higher than those in 
subjects without MS (p=0.015). Prevalence of MS and moderate/high car-
diovascular disease risk subjects estimated by Framingham risk score were 
also signifi cantly increased trends according to logarithmic transformed lead 
quartile (p<0.001). Compared with the lowest quartile, the odds ratios and 
95% confi dence intervals for MS were 1.56 (0.90-2.71), 1.63 (0.94-2.83), and 
2.57 (1.46-4.51) for second, third, fourth quartile of logarithmic transformed 
lead, respectively, after multiple adjustment. In multiple linear regression, 
the serum triglyceride was the only signifi cantly associated diagnostic com-
ponents of MS with the lead (p=0.006).These fi ndings suggest that envi-
ronmental lead exposure is associated with an increased risk for MS in the 
Korean population.

& 1354-P
Environmentally-Driven Increases in Type 2 Diabetes Prevalence 
in Mexican Pima Indians and “Blancos” over a 15-Year Period: The 
Maycoba Project
JULIAN ESPARZA-ROMERO, MAURO E. VALENCIA, RENE URQUIDEZ-ROMERO, 
LISA S. CHAUDHARI, ROBERT L. HANSON, ERIK RAVUSSIN, WILLIAM C. KNOWL-
ER, PETER H. BENNETT, LESLIE O. SCHULZ, Hermosillo, Mexico, Flagstaff, AZ, 
Phoenix, AZ, Baton Rouge, LA

During the past three decades the estimated worldwide prevalence of 
type 2 diabetes has doubled primarily due to changes in lifestyle factors 
in a more obesogenic environment. Since the early 1990s, the community 
of Maycoba, Sonora, Mexico, home to the Mexican Pima Indians (MPI), has 
experienced marked environmental changes including the introduction of 
paved roads, running water and electrifi cation. We compared the changes 
in type 2 diabetes prevalence and obesity in MPI and those with no self-
reported Indian heritage (Blancos) aged 20 years living in Maycoba in 1995 
and 2010. In 2010, using the same eligibility criteria as in 1995, we examined 
350 MPI (86% of the MPI) and 260 Blancos (82% of the Blancos). Central 
obesity was assessed by waist circumference (women >88 cm, men >102 
cm), and type 2 diabetes using a 75g oral glucose tolerance test (1999 ADA 
criteria).During this 15-year period, the age-sex-adjusted diabetes preva-
lence increased from 7.3 (95% CI, 3.7-10.9) to 9.5% (6.6-12.5) in MPI, and 
from 2.4 (0.3-4.4) to 9.1% (5.9-12.2) in Blancos. Between 1995 and 2010, the 
age-adjusted diabetes prevalence in MPI men was unchanged, 6.8% (1.4-
12.2) and 6.3% (2.6-9.9) whereas it increased from 7.8% (3.3-12.4) to 13.2% 
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(8.5-17.8) in women. In the Blancos, the age-adjusted diabetes prevalence in 
men increased from 0.0% to 8.9% (4.5-13.3) and from 5.0% (0.7-9.3) to 9.2% 
(4.7-13.8) in women. The prevalence of central obesity also increased from 
24% (95% CI, 18-30) to 43% (37-48) among MPI, and from 17% (12-23) to 44% 
(38-50) among Blancos. In conclusion, due to drastic environmental changes, 
the prevalence of type 2 diabetes increased in both populations, but more so 
in Blancos probably due to the larger increase in the prevalence of central 
obesity in this group.

Supported by: NIH (1R01DK082568-01A1)

& 1355-P
Neighborhood Effects on Long Term Diabetes Control in the Look 
AHEAD Study
ZAIXING SHI, KESHA BAPTISTE-ROBERTS, JACQUELINE WESCHE-THOBABEN, 
JENNIFER PATRICIO, F. XAVIER PI-SUNYER, JAMES O. HILL, MONIKA M. SAF-
FORD, MARA Z. VITOLINS, FREDERICK L. BRANCATI, TIFFANY L. GARY-WEBB, 
New York, NY, Hershey, PA, Pittsburgh, PA, Denver, CO, Birmingham, AL, Winston-
Salem, NC, Baltimore, MD

Although cross-sectional studies have examined neighborhood factors 
and diabetes, few have followed this association over time. We examined 
the association between neighborhood socioeconomic status (SES) and dia-
betes control in a subgroup of Look AHEAD, a randomized trial among over-
weight persons with type 2 diabetes comparing an intensive lifestyle inter-
vention (ILI) vs. diabetes support and education (DSE). Trial results showed 
a signifi cant reduction in HbA1c for the ILI. Individual-level data on 1,036 
Look AHEAD participants were linked to neighborhood-level data (2000 US 
Census tracts). Neighborhood SES was measured as % living below federal 
poverty level. Successful diabetes control was defi ned as HbA1c< 7.0% at 
yr 1 and yr 4 after intervention among 810 subjects whose HbA1c 7.0% at 
baseline (78.2% of the subsample). Multilevel models were used to adjust 
for individual-level SES, age, race, and sex; results were stratifi ed by inter-
vention group. Participants living in low SES neighborhoods were less likely 
to have successful diabetes control at yr 4 for both groups in unadjusted 
analyses (table 1). Multilevel analysis showed low SES was not associated 
with successful diabetes control at yr 1, but signifi cantly associated with 
diabetes control at yr 4 (PR=0.80, [0.65, 0.99] in DSE; PR=0.77, [0.61, 0.97] 
in ILI). Overall, neighborhood SES was marginally associated with success 
of diabetes control at yr 4 in Look AHEAD study. These results suggest that 
participants living in low SES neighborhoods may have experienced more 
diffi culties in maintaining the HbA1c control that was achieved during early 
stages of the intervention.

Supported by: NIH

& 1356-P
Associations Between Persistent Organic Pollutants and Type 2 
Diabetes
BRIAN A. GRICE, ROBERT G. NELSON, WILLIAM C. KNOWLER, CLINTON C. MA-
SON, KAI M. BULLARD, DESMOND E. WILLIAMS, KIMBERLY GEHLE, WAYMAN 
TURNER, MEDA E. PAVKOV, Phoenix, AZ, Atlanta, GA

The association between exposure to persistent organic pollutants (POPs) 
and the risk of type 2 diabetes is uncertain. We examined the relationship 
between serum concentrations of POPs and diabetes in a rural American 
Indian community with a high prevalence of type 2 diabetes. The community 
is located on land that is used extensively for agriculture and has frequent 
applications of pesticides.In a case-control study, nested in a longitudinal 
study of diabetes, 300 persons without diabetes (median age=24 years) had 
baseline examinations between 1969 and 1974; 149 persons subsequently 
developed diabetes during a mean follow-up of 7.7 years (cases) and 151 
remained non-diabetic during a mean follow-up of 24.0 years (controls). 
POPs [37 polychlorinated biphenyls (PCBs) and 9 persistent pesticides (PSTs)] 
were measured in frozen serum collected at baseline. Fifty masked dupli-
cate samples were included to assess reproducibility of the assays. Dia-
betes was diagnosed clinically or by a 2-hour oral glucose test. Odd ratios 
for diabetes were computed with logistic regression analysis for total PCBs 
(sum of the 37 congeners), individual PCB congeners, and individual PSTs.

Intraclass correlations of duplicate measurements for 35 PCBs and 7 PSTs 
that were lognormally distributed were excellent, ranging from 0.774 to 
0.995 (median=0.979). Four POPs were excluded; three were undetectable 
in most samples and the fourth was poorly reproducible. None of the indi-
vidual congeners nor the sum of all PCBs was signifi cantly related to diabe-
tes development after adjustment for sample collection date, age, and sex 
or in models that also included BMI and serum cholesterol and triglycerides. 
The largest estimated odds ratio for diabetes in a fully adjusted model was 
1.05 (95% CI=0.98 to 1.12) corresponding to a 10% increment in the PCB195 
(2,2’,3,3’,4,4’,5,6-octaPCB). These POPs appear to have no major effect on 
diabetes risk in this sample of American Indians.

& 1357-P
Infant Exposures and Development of Type 1 Diabetes—The Diabe-
tes Autoimmunity Study in the Young (DAISY)
BRITTNI FREDERIKSEN, MIRANDA KROEHL, MOLLY LAMB, JENNIFER SEIFERT, 
KATHY BARRIGA, MARIAN REWERS, JILL M. NORRIS, Aurora, CO

We have previously reported that complicated birth delivery and early and 
late (0-3 and  7 months, respectively) introduction to cereals were associ-
ated with development of islet autoimmunity in DAISY, a study that follows 
a cohort of children at increased genetic risk for type 1 diabetes (T1D). Here, 
we explored whether perinatal and infant exposures were associated with 
the development of T1D in DAISY.Of the 1,698 children followed from birth 
with complete prospectively-collected exposure data, 49 developed T1D. 
Based on guidelines that recommend introduction of solid foods between 
4 and 6 months of age, we categorized age at fi rst exposure to foods as 
< 4 months, 4 or 5 months, and  6 months of age. Multivariate survival 
analyses were based on the Weibull distribution. First exposure to any solid 
food before 4 months of age (HR: 2.03, CI: 1.09-3.77) and  6 months of age 
(HR: 3.45, CI: 1.34-8.88) predicted increased risk of T1D compared with fi rst 
exposure at 4-5 months. Further dividing solid foods into its components, we 
found that early fi rst exposure to fruit and late fi rst exposure to rice/oat were 
associated with increased risk of T1D (Table). In addition, breast-feeding at 
time of introduction to wheat/barley (p<0.04) and exposure to T1D in utero
(p<0.03) were associated with a decreased risk of T1D. Development of T1D 
was not predicted by weight growth at 9 months or 2 years, exposure to 
smoking in utero, type of delivery, season of birth, exclusive breast-feeding 
duration, or age at introduction to cow’s milk. This suggests that there is a 
complex relationship between the timing and type of food exposures and 
T1D risk.

Table. Timing of solid food exposures in infancy and risk of T1D in DAISY Birth 
Cohort
Dietary exposures Age 1st Exposed Adjusted Hazard Ratio (HR)

(95% Confi dence Interval (CI))
Age exposed to foods containing 
wheat/barley (reference = 4 or 5 
months old)

< 4 months old 2.73 (0.97, 7.69)
 6 months old 1.30 (0.64, 2.65)

Age exposed to foods containing rice/
oat (reference = 4 or 5 months old)

< 4 months old 1.00 (0.46, 2.17)
 6 months old 3.38 (1.35, 8.47)

Age exposed to fruit, excluding fruit 
juice (reference = 4 or 5 months old)

< 4 months old 2.30 (1.06, 5.00)
 6 months old 0.74 (0.33, 1.64)

Adjusted for breast-feeding at introduction to wheat/barley, exposure to T1D 
in utero, HLA-DR genotype, fi rst-degree relative with T1D, maternal age, and 
maternal education.

Supported by: NIH (R01-DK49654 and DK32493)

Guided Audio Tour: Novel Risk Factors for Diabetes and Diabetes Compli-
cations (Posters 1358-P to 1365-P), see page 17.

& 1358-P
Are Sleep Disparities Associated With Downstream Health Out-
comes? Results From the Boston Area Community Health (BACH) 
Pre-Diabetes Study
ANDRE B. ARAUJO, REBECCA J. PICCOLO, JOHN B. MCKINLAY, Watertown, MA

Sleep problems disproportionately affect people of lower socioeconomic 
(SES) and racial/ethnic minorities. Length of sleep and sleep quality are 
reportedly associated with downstream health consequences, including 
an increased risk for diabetes and related complications. We examine the 
effect sleep-related problems have on racial/ethnic and SES disparities in 
the development of diabetes.The BACH Study is a population-based random-
sample of 3,422 subjects without diabetes in 2007-2010. An ancillary study 
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(BACH Pre-Diabetes) subsequently interviewed 2,481 of these subjects 
between 2010-2011 to estimate disease incidence. Sleep duration (<6h/
night),and sleep quality were ascertained by self-report.There were 101 
incident cases of diabetes (4.1%). Prevalence of short sleep duration was 
higher in racial/ethnic minorities. Prevalence of short sleep duration and re-
duced sleep quality was higher in low SES persons. Short sleep duration had 
a large independent association with diabetes incidence and a signifi cant 
interaction with race/ethnicity (Table 1). Participants reporting <6h of sleep 
at baseline were 60% more likely to develop diabetes at follow-up (OR=1.6, 
95% CI: 1.04-2.5). The association was most pronounced in blacks. Rest-
less sleep was not associated with incident diabetes.Our results indicate 
upstream sleep disparities are associated with downstream adverse health 
outcomes, identifying a modifi able risk factor that could potentially reduce 
health disparities. Whether sleep is causally related remains a question, and 
merits further analyses.

Table 1. Incident diabetes by baseline sleep parameters, race/ethnicity, and 
SES1
Race/ethnicity Black Hispanic White p-value

< 6 hrs sleep 8.5% 2.7% 4.4% 0.012

 6 hrs sleep 3.1% 4.0% 2.1%
SES Lower Middle Upper p-value

< 6 hrs sleep 6.5% 4.8% 5.2% 0.023

 6 hrs sleep 4.1% 3.3% 1.8%
1 Adjusted for age, gender, and BMI2 p-value for interaction between sleep 
and race/ethnicity3 p-value is for main effect of sleep 

Supported by: NIMHD (R21MD006769) and NIDDK (R01DK080786 and 
U01DK056842)

1359-P

& 1360-P
Low-Normal White Blood Cells Count Indicates Protection from In-
cident Type 2 Diabetes in Young Men Even in the Presence of Known 
Diabetes Risk Factors
GILAD TWIG, ARNON AFEK, ARI SHAMISS, ESTELA DERAZNE, DORIT TZUR, BA-
RAK GORDON, AMIR TIROSH, Tel-Hashomer, Israel, Tel-Aviv, Israel, Boston, MA

Association between white blood cells (WBC) count and diabetes risk has 
been recently suggested. We assessed whether WBC count could assist 
in predicting diabetes incidence among young healthy adults. The interac-
tion of WBC with other known risk factors for diabetes was also studied.In 
this study, WBC count was measured in 24,897 young (mean age 30.8±5.36 
years), normoglycemic men with WBC range of 3,000-12,000 cells/mm3. Par-

ticipants were screened for diabetes during a mean follow-up of 7.5 years. 
During 185,354 person-years of follow-up, 447 diabetes cases were diag-
nosed. A multivariate model adjusted for age, body-mass-index (BMI), low- 
and high-density lipoprotein cholesterol, blood pressure, family history of 
diabetes, physical activity, fasting glucose and triglycerides level revealed a 
continuous increase in incident diabetes of 7.8% for every increment of 1000 
cells/mm3 (p=0.04). When grouped in quintiles, baseline WBC count above 
6,900 cells/mm3 had an independent 48% increase in diabetes risk (Hazard 
Ratio 1.48;95%-confi dence interval; 1.03-2.14) as compared with the lowest 
quintile (WBC<5,400 cells/mm3). Men at the lowest WBC quintile were pro-
tected from diabetes incidence even in the presence of overweight, family 
history of diabetes or elevated triglyceride levels. In the presence of these 
risk factors, elevated WBC count was associated with a further increase 
in diabetes risk.In conclusion, WBC count is an independent risk factor for 
diabetes in young men at values well within the normal range. WBC count 
interacts with additional risk factors and may assist in better detecting sub 
groups with both high and low risk for diabetes.

Supported by: Talpiot Medical Leadership Career Development Grant

& 1361-P
Does Variation in Estimated Glomerular Filtration Rate (eGFR) Pre-
dict Risk of Dialysis or Death in Patients With Chronic Kidney Dis-
ease (CKD)?
CHIN-LIN TSENG, JEAN-PHILIPPE LAFRANCE, SHOU-EN LU, DONALD MILLER, 
ORYSYA SOROKA, MIRIAM MANEY, LEONARD M. POGACH, East Orange, NJ, 
Newark, NJ, Montreal, QC, Canada, Piscataway, NJ, Bedford, NJ, Boston, MA

Although a downward trend in eGFRs increases the risk of dialysis or 
death, it is not known whether variation in eGFR values is an independent 
risk factor for these complications. We conducted a retrospective cohort 
study of veterans with diabetes and CKD in fi scal year (FY) 2000 (baseline) 
and followed them through FY2004 for a composite outcome of dialysis or 
dialysis-free death over a median follow-up of 3.7 years. CKD stage was 
defi ned using two baseline eGFRs < 60ml/min/1.73m2, 90 to 365 days apart: 
stage 3a (eGFR 45-59), 3b (30-45), and 4 (15-29). We measured variation in 
eGFRs by standard deviation (SD) of repeated eGFRs and calculated indi-
vidual patient’s SDs in a series of two-year moving intervals. We used Cox 
regressions with SD as a time-dependent covariate while adjusting for mean 
of the eGFRs, eGFR slopes, demographics, prior hospitalization, and comor-
bidities.We identifi ed 70,598 patients, 76.7% >65 years, 97.5% men, and 
81.7% Whites; 36.6% had history of prior hospitalization. There were 61.2%, 
28.9%, and 9.9% in stage 3a, 3b, and 4 CKD, respectively; 31.5% in stage 
3a, 49.7% in stage 3b, and 76.4% in stage 4 died or had dialysis. The mean 
SD from all two-year intervals was 6.2 ml/min/1.73m2. Cox regressions con-
taining all independent variables demonstrated that one unit increase in a 
patient’s SD of eGFRs was signifi cantly associated with 7% increase in risk 
of dialysis/death, similarly in all three CKD stages. The fi nding was robust 
when SD and eGFR slope were calculated yearly. For all three CKD stages, 
being older, male, having disability, cardiovascular conditions and prior hos-
pitalization, and having a downward eGFR slope were all related to higher 
risk of dialysis/death. In sum, eGFR variation was independently associated 
with elevated risk of dialysis or dialysis-free death even after controlling for 
eGFR slope. Patients may benefi t from monitoring of variation in eGFRs in 
addition to their rates (slopes) of eGFR decline.

Supported by: VAHSRD IIR 04-205

& 1362-P
Changes in Pro-Coagulant Factors and Development of Insulin Re-
sistance: The Coronary Artery Risk Development in Young Adults 
(CARDIA) Study
OANA L. KLEIN, TOCHI OKWUOSA, CHEELING CHAN, PAMELA SCHREINER, KIANG 
LIU, DAVID GREEN, San Francisco, CA, Detroit, MI, Chicago, IL, Minneapolis, MN

High levels of infl ammatory and pro-coagulant (PC) markers are associ-
ated with incident diabetes, but little is known about changes in PC (fi brino-
gen, factor 7 [F7], 8 [F8], von Willebrand [vWF]) and development of insulin 
resistance (IR) in non-diabetic young adults.In CARDIA study, we followed 
2398 black and white non-diabetic adults aged 25-37 years at year 7 (Y7) to 
year 20 (Y20). Fibrinogen, F7, F8 and vWF were measured at Y7 and Y20 and 
IR was estimated by the homeostasis model assessment (HOMA-IR) at Y20. 
Levels of PC were divided in tertiles at Y7 and Y20 and 4 groups refl ecting 
changes were defi ned: Low (persistently in lowest tertile at Y7 and Y20, 
referent), Stable (lowest/middle tertile at Y7 and Y20), High (highest tertile 
at Y7 and lowest/middle tertile at Y20, or lowest/middle tertiles at Y7 and 
highest tertile at Y20), and Persistently High (persistently in highest tertile 
at Y7 and Y20). Linear regression models were used to evaluate the longi-

WITHDRAWN
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tudinal associations between changes in fi brinogen (Y20-Y7), and changes 
in F7, F8, vWF groups and HOMA-IR at Y20. Adjustment was made for age, 
sex, race, family history, study center, Y7 (smoking, alcohol, physical activity, 
BMI, PC levels, CRP and HOMA-IR).There was a signifi cant graded positive 
increment of log [HOMA-IR] at Y20 per 1 SD increase in fi brinogen [  (SE) = 
0.09 (0.01); p<0.01]. Compared to the low group, the persistently high group 
had signifi cantly higher levels of HOMA-IR at Y20 for F7 and vWF (Table).
Among non-diabetic young adults, persistently high PC levels over time are 
associated with development of IR.

HOMA-IR at Y20 and PC Groups
Y20 log (HOMA-IR), mean (SE) PC Groups

Low Stable High Persistently
High

F7 0.84 (0.05) 0.95 (0.03) 1.07 (0.03) 1.27 (0.05)*
vWF 0.92 (0.05) 0.99 (0.03) 1.04 (0.04) 1.17 (0.05)*
F8 0.97 (0.05) 0.93 (0.03) 1.08 (0.04) 1.17 (0.05)
* p < 0.017 compared to Low (Bonferroni adjustment)

& 1363-P
Dietary IgG4 Antibodies, Islet Autoimmunity and Type I Diabetes: 
The Diabetes Autoimmunity Study in the Young (DAISY)
MOLLY LAMB, MELISSA SIMPSON, JENNIFER SEIFERT, FRASER SCOTT, MARIAN 
REWERS, JILL M. NORRIS, Aurora, CO, Ottawa, ON, Canada

Infant exposure to dietary proteins present in cereals or milk has been 
linked to the development of type 1 diabetes (T1D). IgG4 antibody response 
to these food antigens are associated with food allergies and intolerances, 
but have not been explored prospectively in the period preceding T1D. IgG4 
antibodies to -lactoglobulin, gluten, and ovalbumin were measured in plas-
ma collected annually from 260 children at increased genetic risk for T1D par-
ticipating in DAISY, with an average of 6.1 measurements per child. Of those, 
77 developed islet autoimmunity (IA), defi ned as positive for either insulin, 
GAD65 or IA-2 autoantibodies on two consecutive visits, and 22 developed 
T1D. In mixed model analysis adjusting for HLA-DR status, family history of 
T1D, age and ethnicity, higher -lactoglobulin IgG4 levels were associated, 
as expected, with shorter breastfeeding duration (beta = -0.02, p = 0.01) 
and younger age at fi rst cow’s milk exposure (beta = -0.03, p = 0.05). Higher 
gluten IgG4 was associated with older age at gluten introduction (beta = 
0.06, p = 0.05). Mean antigen-specifi c IgG4 levels in infancy (< 2 years of 
age) did not differ between children who subsequently developed IA or T1D, 
and those children who did not (ie, control children). In proportional hazards 
analysis adjusting for HLA-DR status, family history of T1D and ethnicity, 
IgG4 against individual or multiple dietary antigens throughout childhood (as 
time varying covariates) were not associated with IA. Unexpectedly, higher 
ovalbumin IgG4 at the fi rst IA positive visit predicted faster progression to 
T1D (Hazard Ratio: 1.79, 95% CI: 1.11-2.86). These results suggest lack of an 
association between the IgG4 response to -lactoglobulin and gluten and 
the outcomes of IA and T1D. The association between higher ovalbumin IgG4 
and faster progression to T1D in IA positive children is novel and should be 
explored in other populations.

& 1364-P
Risk of Incident Type 2 Diabetes According to Breakfast Habits
ANDREW ODEGAARD, DAVID JACOBS, LYN STEFFEN, LINDA VAN HORN, DAVID 
LUDWIG, MARK PEREIRA, Minneapolis, MN, Chicago, IL, Boston, MA

Historically, nutritional guidelines have emphasized breakfast intake as 
healthy, yet the role of breakfast habits in the development of type 2 dia-
betes (T2D) is not well-studied. We examined the frequency of breakfast 
intake, within the context of overall dietary quality and BMI (kg/m2), with 
the incidence of T2D in the Coronary Artery Risk Development in Young 
Adults (CARDIA) Study. We included 3598 white and black men and women 
aged 25-37 years and free of T2D at the year 7 CARDIA exam in 1992-1993. 
Breakfast frequency and dietary intake (800-8000 and 600-6000 kcal/d for 
men and women, respectively) were assessed with the validated, interview 
administered, CARDIA diet history questionnaire at year 7. Incident T2D 
(N=397, 11.0 %) at exam years 10, 15, 20 or 25 was defi ned by fasting glucose 
126 mg/dL, 2-hr post-challenge glucose 200 mg/dL, HbA1c 6.5%, or tak-

ing anti-diabetic medication. On average, participants were 32 years of age 
with a BMI of 26.7 kg/m2 and reported consuming breakfast 4.1 days/week. 
Cox regression was used to calculate hazard ratios (HR) for incident T2D 
adjusting for year 7 age, sex, race, clinic, alcohol intake, smoking, physical 
activity, a diet quality index, fast food visits/week, and total energy intake. 

The main fi ndings were a 5% decrease in risk of T2D with each additional 
day/wk of breakfast intake, HR=0.95, 95% CI 0.91-0.99). Participants who 
reported eating breakfast 5+ day/wk had a 31% lower risk of T2D vs. par-
ticipants who reported breakfast 0-3 day/wk (HR=0.69, 95% CI 0.54-0.88). 
Higher diet quality was inversely associated with incident T2D, yet breakfast 
frequency predicted T2D across quartiles of diet quality score. Plus, those 
with breakfast 5+day/wk gained 0.5 kg/m2 less BMI than those with break-
fast 0-3 day/wk (p=0.01). After adjusting for year 7 BMI, the HR for breakfast 
5+ day/wk was attenuated and no longer statistically signifi cant (HR=0.86, 
95% CI 0.68-1.10). Overall, our fi ndings show an inverse relation between 
increasing breakfast frequency and T2D, probably mediated by BMI.

& 1365-P
A Novel Use of Structural Equation Models to Examine Factors As-
sociated With Prediabetes Among Persons Aged 50 Years and Over, 
NHANES 2001-2006
BARBARA BARDENHEIER, KAI BULLARD, CARL CASPERSEN, YILING CHENG, ED 
GREGG, LINDA GEISS, Atlanta, GA

Persons with prediabetes (fasting glucose = 5.6-6.9 mmol/l or A1C = 5.7-
6.4%) have increased diabetes risk. Studies fi nd obesity, hypertension (HTN), 
lipids, and specifi c exercise and dietary patterns are associated with pre-
diabetes, adjusting for race/ethnicity, sex, and age. We modeled direct and 
indirect effects of these factors on prediabetes using hypothesized causal 
pathways with 2,507 non-pregnant, older adults (50+ years) without diabe-
tes from the morning fasting sample of the 2001-2006 National Health and 
Nutrition Examination Surveys. We hypothesized latent constructs for so-
cioeconomic position (SEP) (income, marital status, and education), physical 
activity (metabolic equivalent-hours/week for vigorous, moderate, muscle-
strengthening, walking/biking, and house/yard work behaviors), diet (sugary 
drinks, refi ned grains, alcohol, processed meats, and saturated fats), and 
lipids (triglycerides >200mg/dL, total- and high-density lipoprotein (HDL > 
60mg/dL) cholesterol). Using MPlus, we ran structural equation models using 
the 4 latent constructs with race/ethnicity, sex, family history of diabetes, 
HTN, body mass index (BMI), and waist circumference (WC: women >35in, 
men >40in) on prediabetes (unadjusted prevalence: 51.7%). The best model 
fi t (CFI: 93.6; RMSEA: 0.014) had one latent construct for SEP, but only walk-
ing/biking and house/yard work, refi ned grains and sugary drinks, and HDL 
and triglycerides from other hypothesized constructs stayed in the model. 
Model fi t did not improve with BMI. Race/ethnicity had no direct effect with 
prediabetes but was mediated by SEP, HTN, and triglycerides. Adjusted pre-
diabetes estimates of direct effects were: males (52.3%), low SEP (81.7%), 
WC (46.5%), HTN (43.6%), triglycerides (45.6%), HDL (34.9%), and family his-
tory of diabetes (43.7%). We confi rm well-known modifi able factors directly 
associated with prediabetes in the relationships hypothesized.

Guided Audio Tour: Studies of Diabetes Prevalence and Risk (Posters 1366-
P to 1373-P), see page 13.

& 1366-P
Global Rural Diabetes Prevalence: Narrowing Gaps between High- 
and Low-Middle Income Countries
AZADEH ZABETIAN, ISABELLE M. SANCHEZ, MOHAMMED K. ALI, CHRISTO-
PHER K. HWANG, K.M. VENKAT NARAYAN, Atlanta, GA

This systematic review investigates the rural burden of diabetes glob-
ally and the epidemiological patterns between high- and low-plus-middle 
income countries. We searched four electronic databases (Medline, Em-
base, Cochrane, CINAHL) using a comprehensive search strategy for studies 
published between January 1990 to August 2011 that reported prevalence 
of type 2 diabetes in rural areas of the world. Two independent reviewers 
screened titles, abstracts, and full-text publications using structured inclu-
sion criteria with no language restriction. A total of 115 high-quality surveys 
with objective standard diabetes criteria involving 1,115,384 individuals and 
conducted between 1985 and 2008 were included in our review. We used a 
random effects meta-analysis model in STATA version 11.1 to analyze pooled 
data from included studies. Pooled prevalence of diabetes in global rural 
areas was 6.9% (95% CI=6.1-7.6) and similar between men and women. 
Across different time periods, global rural diabetes prevalence was 5.7% 
(3.5-7.9) for 1985-1989, 5.7% (4.5-6.6) for 1990-1994, 7.3% (5.9-8.7) for 
1995-1999, 7.5% (6.5-8.6) for 2000-2004, and 9.6% (7.4-11.8) for 2005-2008. 
Stratifying by World Health Organization-designated regions, the Eastern 
Mediterranean exhibited the highest prevalence (8.8%; 6.9-10.7) followed 
by the Western Pacifi c (8%; 6.9-9.1) and Americas (7.9%; 3.3-12.5), while 
Africa had the lowest prevalence (2.2%; 1.5-2.9). Comparing income-level of 
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countries, we observed diabetes prevalence is now four-fold higher (8.2%) 
in low- and middle-income countries compared to what it was in 1985-1989 
(1.8%). In high-income countries, rural diabetes prevalence is now twice as 
high (14.3%) as the prevalence observed in the period 1985-1989 (7.9%). Our 
data re-affi rm the global diabetes epidemic, and note that diabetes is rapidly 
impacting rural areas worldwide, with a narrowing of the gap between rich 
and poor countries.

& 1367-P
Long-Term Changes of the Prevalence and Control Rate of Hyper-
tension Among Korean Adults With Diagnosed Diabetes: 1998-2008 
Korean National Health and Nutrition Examination Survey
SEUNG-HYUN KO, JUNG-MIN LEE, HYUK-SANG KWON, SUNG-DAE MOON, 
SUNG-RAE KIM, YU-BAE AHN, YONG-MOON PARK, Suwon, Gyeonggi-Do, Re-
public of Korea, Seoul, Republic of Korea 

To investigate the long-term changes in the prevalence and the control 
rate of hypertension among Korean adults diagnosed with diabetes.Using 
data from the Korean National Health and Nutrition Examination Survey 
between 1998 and 2008, we analyzed changes in the prevalence of hyper-
tension (mean SBP  140 mmHg, DBP  90 mmHg, or the use of antihy-
pertensive medication) and the control rate (the proportion of BP < 130/80 
mmHg among those with hypertension) in diabetic patients. A total of 1,400 
adults diagnosed with diabetes (670 men and 730 women) were enrolled 
in the study.The mean age of the subjects was 57.9 ± 0.7 years in 1998 and 
60.3 ± 0.7 years in 2008. The prevalence of hypertension did not signifi cantly 
increase over the 10-year span (51.3% in 1998 and 51.9% in 2008, P = 0.599). 
The mean blood pressure decreased from 138.1 ± 1.1/80.0 ± 0.6 mmHg in 
1998 to 124.7 ± 0.8/76.0 ± 0.5 mmHg in 2008 (P < 0.001); awareness (36.9 to 
84.8%, P < 0.001), treatment (38.4 to 81.9%, P < 0.001), and the control rate 
of hypertension (19.2 to 35.1%, P = 0.001) steadily increased. The proportion 
of diabetic patients with stage 2 hypertension (SBP 160 mmHg or DBP 100 
mmHg) decreased signifi cantly from 15.2% in 1998 to 4.7% in 2008 (P < 
0.001). When stratifi ed by obesity, the prevalence of hypertension increased 
signifi cantly more in the obese group (BMI  25 kg/m2) compared with the 
non-obese group (BMI < 25.0) (54.2% vs. 49.2% in 1998, P < 0.001; 64.5% 
vs. 42.0% in 2008, P < 0.05, respectively, P for trend = 0.001). We could not 
fi nd any signifi cant differences in the control rate of hypertension relating 
to body mass index, diabetic duration or glycemic control status.Approxi-
mately half of Korean adults with diabetes had hypertension. Between 1998 
and 2008, although the rates of hypertension treatment have signifi cantly 
improved, the control rate remains inadequate, and aggressive intervention 
is needed, particularly in obese patients.

& 1368-P
Change of Age-Specifi c Prevalence of Total Diabetes Among U.S. 
Adults: 1988–2008
YILING J. CHENG, GIUSEPPINA IMPERATORE, LINDA S. GEISS, JING WANG, 
SHARON H. SAYDAH, CATHERINE C. COWIE, EDWARD W. GREGG, Atlanta, GA, 
Bethesda, MD

It is unclear whether the well-documented increase in national diabetes 
prevalence has impacted all age groups to the same degree. To examine the 
age-specifi c changes of prevalence of diabetes, we used the National Health 
and Nutrition Examination Surveys 1988 - 1994, 1999 - 2004, and 2005 - 2008. 
Total diabetes (DM) was defi ned as either having self-reported diagnosed 
diabetes or having fasting plasma glucose level 126 mg/dl. The covari-
ates included sex, race/ethnicity (non-Hispanic white, non-Hispanic black, 
Mexican American, Other Hispanic American, and others), education level 
(<high school, high school graduate, and >high school), and categorical BMI 
(kg/m2). We used piecewise logistic regression to estimate age-specifi c DM 
prevalence, adjusting for sex, race/ethnicity, and education. Adjusted DM 
prevalence increased over the last two decades across all age groups (Fig.); 
older adults (age  65) had the highest absolute increase in DM prevalence 
(9.1%) compared to younger adults (age 20-34, 1.0%) and middle-age adults 
(age 35-64, 2.4%) (all p<0.001); the adjusted prevalence ratio (PR) increased 
among all age groups: 2.3, 1.3, and 1.5 for younger, middle-age, and older 
adults (all p<0.05), respectively; however, there were no signifi cant differ-
ences in PRs between age groups. After additional adjustment for BMI, from 
1988 to 2008, only older adults had a signifi cant increase (37%, p<0.001) in 
DM prevalence. We conclude that during the last 2 decades, the prevalence 
of DM has increased for adults of all ages; BMI was strongly related to the 
increase of DM in younger and middle age adults.

& 1369-P
Estimates of the Burden of Diabetes in United States Youth in 2009
RICHARD F. HAMMAN, DAVID J. PETTITT, DANA DABELEA, JASMIN DIVERS, 
GIUSEPPINA IMPERATORE, JEAN M. LAWRENCE, ANGELA D. LIESE, BARBARA 
LINDER, ELIZABETH MAYER-DAVIS, CATHERINE PIHOKER, SHARON SAYDAH, 
DEBRA A. STANDIFORD, JENNIFER W. TALTON, FOR THE SEARCH FOR DIABETES 
IN YOUTH STUDY GROUP, Aurora, CO, Santa Barbara, CA, Winston-Salem, NC, 
Atlanta, GA, Pasadena, CA, Columbia, SC, Bethesda, MD, Chapel Hill, NC, Seattle, 
WA, Cincinnati, OH

There are limited current population-based data on the burden (preva-
lence) of diabetes mellitus (DM) in youth in the United States. A primary aim 
of SEARCH was to estimate prevalence in youth aged <20 years by race/ 
ethnicity, age group and DM type in 2009. The present study uses data from 
fi ve SEARCH centers: Colorado, Ohio, South Carolina, Southern California, 
and Washington. Prevalent cases had physician-diagnosed diabetes in 2009 
and were < 20 years of age on 12/ 31/2009, identifi ed through networks 
of providers and hospitals. Type of diabetes (type 1 (T1), type 2 (T2), other) 
was determined by the health care provider. Population denominators were 
based on estimates from the vintage 2009 US census for geographic sites 
and on health plan enrollment counts for CA. From a population of over 3.4 
million youth under surveillance in 2009, 7,573 youth with DM were identi-
fi ed, including 6,701 with T1, 806 with T2, and 66 with other or unknown 
type. Capture-recapture estimated completeness of ascertainment was 
99% (T1) and 88% (T2). The prevalence of DM of all types was 2.2/1000 
overall, higher at older ages, and it varied by race/ethnicity, age group and 
type (Table). NHW youth had the highest prevalence of T1 and lowest of T2. 
Among minority populations, T1 was more prevalent than T2 in all groups 
except among AIAN, where T2 prevalence was highest. Only 2% of T2 cases 
occurred <10 years of age. Application of SEARCH prevalence to the US pop-
ulation < 20 years in 2009 suggests that there were at least 188,811 youth 
with DM (all types); 168,141 with T1, and 19,147 with T2. Diabetes in youth is 
an important clinical and public health problem.

Prevalence of DM (per 1,000) by Race-Ethnicity, Age Group and Type of Dia-
betes, 2009

T1 T2 All types
Race/ethnicity 0-9 10-19 0-9 10-19 0-9 10-19 0-19
Non-Hispanic White (NHW) 1.09 3.95 0.00 0.20 1.10 4.17 2.68
African American (AA) 0.70 2.65 0.04 1.01 0.75 3.71 2.25
Hispanic (HISP) 0.47 2.04 0.01 0.75 0.49 2.83 1.61
Asian, Pacifi c Island (ASPI) 0.31 0.95 0.02 0.32 0.33 1.28 0.80
Amer. Indian/ Alaska Nat. (AIAN) 0.17 0.66 0.00 1.35 0.17 2.17 1.19
All 0.81 3.07 0.01 0.46 0.83 3.55 2.20

Supported by: The CDC with support from the NIDDK

& 1370-P
Risk for Future Diabetes Among Individuals With “Borderline Hy-
perglycemia” in the Early Middle-Aged Japanese Businessmen
YUSUKE KABEYA, AKIRA SHIMADA, FUMIHIRO YAMASAWA, MASUOMI TO-
MITA, TAKESHI KATSUKI, YOICHI OIKAWA, YOSHIHITO ATSUMI, Tokyo, Japan

Past studies have reported an increased risk for future diabetes among 
individuals with fasting plasma glucose (FPG) of 100-109 mg/dl. However, 
the risk has been rarely investigated in an early middle-aged population. 
We retrospectively observed a Japanese workplace cohort all aged 40 and 
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followed the incidence of diabetes for more than 10 years. A total of 901 
non-diabetic males were included in the analysis. The 10-year cumulative 
incidence of diabetes according to FPG levels at baseline was calculated 
using the Kaplan-Meier method. Hazard ratios (HR) of developing diabetes 
were calculated using Cox proportional hazards regression. The proportions 
of those with FPG of 100-109 mg/dl and 110-125 mg/dl at baseline were 21.5 
% and 4.7 %. During a median follow-up period of 12.0 years, 87 incident 
diabetes cases were reported, yielding 10,228 person-years. The 10-year cu-
mulative incidence of diabetes among those with FPG of 100-109 mg/dl and 
110-125 mg/dl at baseline was 14.7 % and 48.9 %. HRs of developing diabe-
tes in relation to those with FPG of  89 mg/dl were 6.1 (95% CI = 2.7-13.6) 
and 22.8 (95% CI = 9.3-55.7), respectively. As in the past studies performed 
among older populations, individuals with FPG of 100-109 mg/dl at the age 
of 40 had a signifi cant increase in the risk for future diabetes. Considering 
the prevalence and the 10-year cumulative incidence of diabetes, it is clear 
that a considerable number of incident diabetes cases arise from those with 
this FPG range. An early intervention directed toward those with “borderline 
hyperglycemia” is a key for preventing future diabetes.

& 1371-P
Incidence of Type 2 Diabetes Mellitus Over 2-Year Period by Race-
Ethnic Group
ANDREW J. GREEN, KATHLEEN M. FOX, SUSAN GRANDY, SHIELD STUDY GROUP, 
Overland Park, KS, Monkton, MD, Wilmington, DE

This study determined the proportion of adults, aged 18 years and old-
er, who self-reported a new diagnosis of type 2 diabetes mellitus (T2DM) 
over a 2-year period by race-ethnic group. Respondents to the US Study to 
Help Improve Early evaluation and management of risk factors Leading to 
Diabetes (SHIELD) surveys completed a health questionnaire in 2007 and 
at least 1 annual follow-up survey through 2009 (response rates ~70%). 
Respondents with no self-reported diagnosis of diabetes in 2007 were fol-
lowed to measure the incidence of T2DM over 2 years. Characteristics (e.g. 
gender, income, health insurance, primary care visits) across Non-Hispanic 
white, Non-Hispanic black, and Hispanic were compared using chi-square 
and ANOVA tests.Among 9,323 respondents without diabetes, 298 (3.2%) 
reported a new diagnosis of T2DM in 2 years. By race-ethnic group, 3.5% of 
Non-Hispanic white, 2.6% of Non-Hispanic black, and 3.1% of Hispanic re-
spondents reported a new diagnosis of T2DM. There was no statistically sig-
nifi cant difference in incident rate across race-ethnic groups (p >0.05). Lower 
annual income (<$30,000; 27% white, 35% black, 29% Hispanic) and fewer 
primary care visits in the 12 months prior to baseline (3.4 [SD: 5.6] white, 3.1 
[4.1] black, 3.0 [6.4] Hispanic) were reported among blacks and Hispanics, 
compared with whites (p <0.01). Approximately, 15% of blacks and 17% of 
Hispanics had no primary care visit in the year prior to the baseline survey, 
compared with 12% of whites (p =0.002). More whites had health insurance 
(91%), compared with blacks and Hispanics (both 85%; p <0.001).The fi nding 
of similar incidence of T2DM across all population groups was unexpected, 
as previous studies indicated higher prevalence in minority populations. 
While it is possible that the incidence of T2DM in minority populations has 
decreased relative to whites, we are concerned that lower-than-expected 
rates of self-reporting of T2DM indicate decreased awareness and/or rela-
tive lack of access to healthcare in minority groups.

& 1372-P
5-Year Incidence of Diabetes among 6.7 Million Adult HMO Mem-
bers: The SUPREME-DM Project
GREGORY NICHOLS, JAY DESAI, JEAN M. LAWRENCE, ROBERT REID, EMILY 
B. SCHROEDER, JOHN F. STEINER, SUMA VUPPUTURI, XIAOWEI YAN, FOR THE 
SUPREME-DM STUDY GROUP, Portland, OR, Minneapolis, MN, Pasadena, CA, Se-
attle, WA, Denver, CO, Atlanta, GA, Danville, PA

To date, nationally representative estimates of diabetes incidence have 
come from cross-sectional surveys, thus limiting the estimates to population 
proportions. The SUPREME-DM project combined longitudinal data from 11 
HMOs to estimate actual diabetes incidence rates.Between 2005 and 2009, 
we identifi ed 6,663,139 HMO members aged  20 years who had  2 years 
of membership eligibility without indication of diabetes. Members were fol-
lowed from January 1, 2005 or their earliest date of eligibility after that date 
until they developed diabetes, died, disenroled, or until December 31, 2009. 
New cases of diabetes over the 5-year period were identifi ed using labora-
tory test results, pharmacy data (prescriptions for anti-diabetic medication), 
and inpatient and outpatient diagnosis codes. Anti-diabetic medication 
use during pregnancy was not included. We estimated incidence per 1,000 
person-years for each participating HMO and then combined them using a 
membership- weighted average. We estimated incidence overall and by 
age/sex categories.Men had a 5-year diabetes incidence rate of 11.6/1000 
person-years; the rate for women was 9.5/1000 person-years. For both sexes, 
incidence increased steadily across age groups 20-34, 35-44, 45-54, and 55-
64 while it remained stable for age groups of 65-74, 75-84 and 85+ (see fi g-
ure). Age/sex trends in incidence were nearly identical across all 11 sites, but 
HMO’s with higher minority populations had higher incidence rates across all 
age/sex groups. To our knowledge, these are the fi rst estimates of diabetes 
incidence rates from a nationally- representative diverse insured cohort.

Supported by: Grant #R01HS019859 from the Agency for Healthcare Research 
and Quality

& 1373-P
Diabetes and Extreme Obesity Prevalence Trends in the U.S. over 
the Last Decade: 2001-2010
GABRIEL E. SHAYA, Washington, DC

To compare trends in the prevalence of diabetes, hypertension and obesi-
ty as major cardiovascular risk factors, and trends in longitudinal concurrent 
demographics (race, age and gender) among the U.S. population between 
2001-10.Data from the National Health and Nutrition Examination Survey 
(NHANES) on the US population including all age groups, from 2001-02 
(N=11,039) to 2009-10 (N=10,149) were analyzed. The relativeproportional 
change from 2001 to 2010, in the prevalence of diabetes,hypertension, over-
weight, obesity and extreme obesity was assessed. We then compared 
those trends to the trends in demographic growth based on age, gender and 
race. The relative percent increase in the prevalence of diabetes over the ten 
year period reached 29.2% and was comparable to that of obesity (28.3%) 
but higher than that of hypertension (20.4%) and overweight (3.6%). How-
ever, the relative percent change was highest for extreme obesity (38.2%). 
Concurrent demographic trends showed a steady aging of the population: a 
sharp decline (-8.3%) in the 19-44 year old and the 18 and younger (-3.8%) 
age groups, and a corresponding increase in the proportion 45-64 year old 
(12.7%) and those 65 and older (12%). While the gender distribution kept 
somewhat steady, the relative proportions of African American and other 
race groups grew by 1.7% and 15% respectively, while that of Caucasians 
declined by 4.7%.This study shows a persistent increase in cardiovascular 
risk factors in the US population. The faster rise in diabetes and extreme 
obesity, concurrent with the rapid growth in the percentage of minorities, 
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and those older than 65 in the US population, poses a major cardiovascu-
lar health concern. Those results present an opportunity to shape disease 
management and prevention programs with targeted interventions mindful 
of health disparities.

Guided Audio Tour: Type 1 Diabetes Exchange Clinic Registry (Posters 
1374-P to 1378-P), see page 17.

& 1374-P
Characteristics of Older Adults With Type 1 Diabetes: Data from the 
T1D Exchange
RUTH S. WEINSTOCK, STEPHANIE N. DUBOSE, GRAZIA M. ALEPPO, ROY W. 
BECK, RICHARD M. BERGENSTAL, ROBIN S. GOLAND, IRL B. HIRSCH, DAVID R. 
LILJENQUIST, PEGGY S. ODEGARD, ANNE L. PETERS, THE T1D EXCHANGE CLINIC 
NETWORK, Syracuse, NY, Tampa, FL, Chicago, IL, Minneapolis, MN, New York, NY, 
Seattle, WA, Idaho Falls, ID, Los Angeles, CA

To better understand type 1 diabetes (T1D) in older adults, data are pre-
sented from the T1D Exchange Registry for 4640 participants from 36 centers 
age >30 yr with diabetes duration  1 yr. Complications, medications, BMI 
and A1c were obtained from medical records; insulin pump and sensor use 
data were participant reported and confi rmed by medical records. Overall, 
55% were female, 93% non-Hispanic white, and 62% used a pump. Diabetes 
duration, A1c, and complications are shown in Tables. 817 participants had 
diabetes duration of 40 yrs and 202 50 yrs. Mean BMI (% overweight/% 
obese) in those age 31-64 yr and in those >65 yr were 27.7 kg/m2 (38%/28%) 
and 26.7 kg/m2 (40%/21%) respectively. Most recent A1c (mean) for those 
age 31-64 yr and >65 yr was 7.6% and 7.4% and continuous glucose monitor 
use was 17% and 8% respectively. In those age 31-64 yr and >65 yr, statin 
use was 48% and 72%, ACE-I/ARB use was 45% and 72%, aspirin use was 
46% and 79%, and hypertension rates were 42% and 78%, respectively; 
12% of those age 31-64 and 15% of those >65 had at least one severe hypo-
glycemia event resulting in seizure or coma in the past 12 months. The T1D 
Exchange data are important in helping better understand characteristics of 
adults with T1D and complications they experience with age. 

Supported by: Leona M. and Harry B. Helmsley Charitable Trust

& 1375-P
Factors Associated With Hemoglobin A1c Levels Among Adult Par-
ticipants in the T1D Exchange Clinic Registry
ANDREW J. AHMANN, PEIYAO CHENG, ROY W. BECK, RICHARD M. BERGEN-
STAL, BRUCE W. BODE, SATISH K. GARG, KELLEE M. MILLER, BETH A. OLSON, 
THE T1D EXCHANGE CLINIC NETWORK, Portland, OR, Tampa, FL, Minneapolis, 
MN, Atlanta, GA, Aurora, CO

The T1D Exchange Clinic Registry includes more than 20,000 volunteer 
participants of all ages with T1D from 66 US clinics. The registry offers a 
unique opportunity to identify clinical characteristics of participants includ-
ing demographics, treatment and factors correlating with glucose control 
and other outcomes. In this report we look at demographic and clinical 
predictors of glucose control in adults as measured by A1c.The cohort in-
cludes 7477 adults age  18 with T1D duration > 1 year (mean age 38 yrs, 
mean T1D duration 20 yrs, 53% female, 89% White). Demographic factors 
associated with lower A1c levels included older age, non-Hispanic white 

race, higher income and education, being married, and private insurance. 
Associated treatment factors included insulin pump use, sensor use, total 
daily insulin/kg (TDI/kg) < 1.0, and more frequent self monitoring of blood 
glucose (SMBG). Among the 18-20 and 21-25 yr old groups the mean A1c was 
8.7% and 8.2% compared with 7.7% and 7.4% in the 26-64 and 65 yr old 
groups. A1c was highest among African American participants (mean=9.3%) 
and lowest among non-Hispanic white participants (7.8%) with Hispanic 
participants falling in between (8.6%). Figure 1 shows the mean A1c for vari-
ous demographic and treatment characteristics.Analysis of this large T1D 
database confi rms multiple infl uences on glucose control including age and 
socioeconomic factors as well as amount of insulin used, glucose monitoring 
frequency, and the use of insulin pump and glucose sensor.

Supported by: Leona M. and Harry B. Helmsley Charitable Trust

& 1376-P
Most Persons With Type 1 Diabetes (T1D) Do Not Meet Clinical Rec-
ommendations: An Analysis from the T1D Exchange Clinic Registry
LINDA A. DIMEGLIO, KELLEE M. MILLER, ROY W. BECK, BRUCE A. BUCKINGHAM, 
MICHAEL J. HALLER, SANJEEV N. MEHTA, KRISTEN NADEAU, CAMILLE RATLIFF, 
WILLIAM V. TAMBORLANE, T1D EXCHANGE CLINIC NETWORK, Indianapolis, IN, 
Tampa, FL, Stanford, CA, Gainesville, FL, Boston, MA, Aurora, CO, New Haven, CT

ADA recommendations include goals for hemoglobin A1c (A1c), blood 
pressure (BP), lipids, and optimal weight. We analyzed treatment outcomes 
in 17,015 persons (50% female, 84% non-Hispanic white, 37% adults  20 
yr, 55% using insulin pump) with T1D for  1yr (mean T1D duration 11.6 yr, 
range 1-80) enrolled in the T1D Exchange Clinic Registry from 66 U.S. cen-
ters. Most recent A1c (n=17015), BP (n=16388), HDL (n=12282), fasting LDL 
(n=5340), fasting triglycerides (TG, n=4928) and BMI (n=15111) were used 
to evaluate % of enrollees who met goals according to age group (Table). 
Mean A1c was 8.2% (1-5 yr), 8.2% (6-12 yr), 8.7% (13-19 yr), 8.2% (20-25 yr), 
7.6% (26-64 yr) and 7.4% (>64 yr). The % of enrollees meeting ADA targets 
are shown in the Figure. Only 9% of enrollees with complete data (n=3903) 
met all ADA targets; with A1c excluded, 21% met remaining targets.Despite 
advances in diabetes care, most persons with T1D in the US still fail to meet 
treatment targets, with a majority of adults having elevated A1cs and being 
overweight or obese. New strategies to determine who is at highest risk for 
treatment failure and novel ways to improve the rates of compliance should 
be explored.
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Supported by: Leona M. and Harry B. Helmsley Charitable Trust

& 1377-P
Racial Disparities in Insulin Pump Therapy and Hemoglobin A1c 
(A1c) Among T1D Exchange Participants
GEORGEANNA J. KLINGENSMITH, KELLEE M. MILLER, ROY W. BECK, ERIC CRUZ, 
LORI M. LAFFEL, TERRI H. LIPMAN, DESMOND A. SCHATZ, WILLIAM V. TAMBOR-
LANE, STEVEN M. WILLI, T1D EXCHANGE CLINIC NETWORK, Aurora, CO, Tampa, 
FL, Boston, MA, Philadelphia, PA, Gainesville, FL, New Haven, CT

Diversity in the US makes it important to determine if type 1 diabetes 
(T1D) care and outcomes vary by race/ethnicity. This analysis compares in-
sulin delivery method and A1c in Black, Hispanic and White participants (pts) 
in the 66 site T1D Exchange Clinic Registry. The analysis included 16535 pts 
(T1D for 1yr); Black (5%), Hispanic (8%), and White (87%), 50% female, mean 
age 23.5 yrs, T1D duration 11.8 yrs.Only 28% of Blacks and 40% of Hispan-
ics reported using a pump compared with 59% of Whites (fi g 1). Pump use 
among Whites was signifi cantly higher compared with Blacks or Hispanics, 
after adjustment for T1D duration and SES (income and insurance) (p<0.001 
for age  25 and p<0.05 for age >25 for both).Mean A1c was 9.5%, 8.5%, and 
8.1% in Blacks, Hispanics, and Whites, respectively. Fig 2 shows the mean 
difference in A1c for Blacks and Hispanics compared with Whites accord-
ing to insulin delivery method. Mean difference in A1c between Blacks vs. 
Whites was greater among injection users compared with pump users for 
all ages (p<0.001). Whites were more likely to use a pump compared with 
minorities. Blacks had a higher mean A1c compared with Whites; this dispar-
ity was greatest among injection users. Barriers to pump use in minorities 
beyond SES should be explored.

Supported by: Leona M. and Harry B. Helmsley Charitable Trust

& 1378-P
Factors Associated With Hemoglobin A1c (A1c) in Children With 
Type 1 Diabetes (T1D)
LARRY A. FOX, PEIYAO CHENG, SALEH ADI, ROY W. BECK, DAVID M. MAAHS, 
KELLEE M. MILLER, BRYCE A. NELSON, MARIA J. REDONDO, JANET H. SILVER-
STEIN, HEATHER V. SPEER, WILLIAM V. TAMBORLANE, STEPHANIE E. WOERN-
ER, T1D EXCHANGE CLINIC NETWORK, Jacksonville, FL, Tampa, FL, San Francisco, 
CA, Denver, CO, Greenville, SC, Houston, TX, Gainesville, FL, Orange, CA, New Ha-
ven, CT, Indianapolis, IN

Despite advances in treatment, too many youth with T1D fail to achieve 
target A1c levels (ISPAD recommends pediatric A1c targets < 7.5%; ADA rec-
ommends age specifi c targets of <8.5% for age < 6, <8.0% for ages 6-12, and 
<7.5% for age 13-19). To evaluate factors associated with more favorable 
outcomes in T1D patients in the current era of intensive diabetes treatment, 
data were analyzed from 9622 children and adolescents with T1D 1 year 
duration enrolled in the T1D Exchange Clinic Registry at 55 U.S. diabetes 
treatment centers (mean age 12 yrs; T1D duration 5 yrs; 48% female, 80% 
white).Factors signifi cantly associated (p<0.001) with lower A1c levels in 
univariate and multivariate analyses were: younger age, white race, higher 
household income and parent education, private insurance, insulin pump use, 
total daily insulin (TDI) <1.5 units/kg and frequent self-monitoring of blood 
glucose (SMBG) (Table). Mean A1c in 13-17 yr was higher (8.7%) compared 
with both the 1-5 and 6-12 yr age groups at 8.2% each (p<0.001). There were 
615 patients under 13 years old who met all of the above characteristics as-
sociated with lower A1c levels; their mean A1c was 7.7% with 57% 7.5%.
Age, race, socioeconomic status and several treatment factors are associ-
ated with diabetes control. Some but not all factors associated with better 
control are modifi able and should be addressed in the clinic setting. Even 
under the best of circumstances, target A1c levels are diffi cult to achieve in 
youth with T1D.

Supported by: Leona M. and Harry B. Helmsley Charitable Trust

 1379-P
Lactate and Risk of Diabetes in the Atherosclerosis Risk in Com-
munities (ARIC) Study
STEPHEN P. JURASCHEK, GHANSHYAM P. SHANTHA, ELIZABETH SELVIN, FRED-
ERICK L. BRANCATI, JEFFREY H. YOUNG, Baltimore, MD

Recent laboratory and cross-sectional studies show an association be-
tween lactate, a byproduct of anaerobic glycolysis and marker of oxidative 
insuffi ciency, and type 2 diabetes. We investigated the association of lac-
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tate with incident diabetes in 8,899 participants without diabetes who at-
tended visit 4 (1996-98) of the ARIC Study. Incident diabetes was self-report-
ed during annual telephone calls to all participants. Lactate was measured 
in stored fasting plasma samples (inter-assay CV of 9.2%). During a median 
follow-up of 11 years, there were 1,451 new cases of diabetes. The crude 
incidence rates (per 100 person-years) comparing lactate quartiles (mg/dL) 
of 5.1, 5.2-6.4, 6.5-8.1, and 8.1 were: 1.04, 1.41, 1.56, and 2.59 respec-
tively. In multivariable adjusted Cox proportional hazards models, there was 
a graded relationship between serum lactate and the subsequent risk of dia-
betes that was attenuated by further adjustment for fasting serum glucose 
and insulin (Table). Our results suggest that plasma lactate is independently 
associated with the development of diabetes. Serum lactate deserves at-
tention in diabetes research as a possible marker of oxidative insuffi ciency 
that is easily assessable in population studies.

Table. Hazard ratios (95% confi dence intervals) of incident diabetes by 
quartile of baseline plasma lactate concentrations (n= 8,899)

Quartile of Lactate (mg/dL)
2.8-5.1 5.2-6.4 6.5-8.1 8.1-55.5 P for trend

Model 1 1.0 [Ref] 1.32 (1.12, 1.55) 1.41 (1.20, 1.67) 2.24 (1.92, 2.62) <0.001
Model 2 1.0 [Ref] 1.16 (0.98, 1.37) 1.13 (0.95, 1.34) 1.60 (1.36, 1.88) <0.001
Model 3 1.0 [Ref] 1.05 (0.89, 1.24) 0.95 (0.80, 1.13) 1.24 (1.05, 1.46) 0.003
Model 1: age, gender, race-fi eld center, hypertension, prevalent coronary 
heart disease, smoking, and education
Model 2: Model 1 + BMI, waist-to-hip ratio, log10triglycerides, LDL- and HDL-
cholesterol
Model 3: Model 2 + fasting glucose and log10fasting insulin

Supported by: T32HL007024; P60 Diabetes P&C Core of the DRTC 
(5P60DK079637-04)

 1380-P
Associations of Oral Glucose Tolerance Test Responses With Clini-
cal and Cardiometabolic Parameters in Type 2 Diabetes Mellitus
CLAIRE K. MULVEY, KAREN TEREMBULA, ANN M. MCNEILL, CYNTHIA J. GIR-
MAN, TIMOTHY W. CHURCHILL, JANE F. FERGUSON, RACHANA SHAH, NEHAL 
N. MEHTA, MICHAEL R. RICKELS, ATIF N. QASIM, MUREDACH P. REILLY, Philadel-
phia, PA, Whitehouse Station, NJ

Oral glucose tolerance testing (OGTT) has utility in the diagnosis of type 2 
diabetes mellitus (T2DM) and in assessing insulin sensitivity. We sought to 
defi ne the relationships of OGTT responses to measures of T2DM severity 
and coronary artery calcium (CAC) in the Penn Diabetes Heart Study, a cross-
sectional study of T2DM patients free of cardiovascular disease or chronic 
kidney disease.A subset of participants (n=800, mean age 59 ± 8 yrs, mean 
BMI 33 ± 6 kg/m2, 66% male, 59% Caucasian) underwent 75 g OGTT after 
an overnight fast with measurement of glucose and insulin at 0, 30, 60, and 
120 min. Insulin sensitivity was estimated by the Matsuda index (ISI) and 

-cell function by the Insulinogenic Index (IGI). Agatston CAC scores were 
quantifi ed from electron beam cardiac CT. We used Spearman correlation, 
multivariable linear regression, and Tobit regression to test associations of 
log-transformed IGI and ISI with clinical factors, candidate biomarkers, and 
CAC.Spearman correlations revealed moderate negative associations of IGI 
with HbA1c (rho -0.43) and duration of diabetes (rho -0.37), along with a 
moderate positive association of IGI with fasting c-peptide levels (rho 0.33; 
all p<0.01). These associations remained signifi cant in multivariable regres-
sion (all p<0.01). Race was also an independent predictor of IGI: compared 
to Caucasians, African-Americans and Hispanics had higher IGI (p<0.01). The 
Matsuda ISI had moderate negative correlations with proinsulin (rho -0.58), 
c-peptide (rho -0.43), and waist circumference (rho -0.40; all p<0.01). In mul-
tivariable regression, these factors were the strongest negative predictors 
of ISI, while the strongest positive predictor was HDL-C (all p<0.01). In Tobit 
regression, IGI had a signifi cant negative association with CAC (p=0.048), 
while ISI was not associated with CAC (p=0.56).Thus, IGI and ISI have differ-
ent associations with markers of T2DM severity and subclinical atheroscle-
rosis as measured by CAC.

Supported by: Merck (M.R.)

 1381-P
Changes in Adiposity Predict Changes in Serum 25(OH)D Over 3 
Years of Follow-up: The PROspective Metabolism and Islet Cell 
Evaluation (PROMISE) Cohort Study
SHEENA KAYANIYIL, RAVI RETNAKARAN, REINHOLD VIETH, JULIA A. KNIGHT, 
HERTZEL C. GERSTEIN, STEWART B. HARRIS, BERNARD ZINMAN, ANTHONY J. 
HANLEY, Toronto, ON, Canada, Hamilton, ON, Canada, London, ON, Canada

Emerging evidence suggests that vitamin D [25-hydroxyvitamin D, 25(OH)
D] may play a role in type 2 diabetes risk, although adjustment for adipos-
ity attenuates this association to variable degrees. Cross-sectional studies 
have reported that serum 25(OH)D is inversely associated with adiposity, 
however little is known regarding the impact of longitudinal changes in 
adiposity on changes in 25(OH)D. Our objective, therefore, was to examine 
the longitudinal association of changes in adiposity with changes in serum 
25(OH)D over 3 years of follow-up in a cohort of subjects at risk of type 2 
diabetes. We followed 489 non-diabetic individuals, age 50±10y, for 3 years. 
At baseline and follow-up, serum 25(OH)D and anthropometric indicators, 
specifi cally BMI, waist and hip circumference, and waist-to-hip ratio (WHR) 
were measured. Regression models adjusted for age, sex, change in season, 
ethnicity, baseline 25(OH)D, baseline anthropometric measures, and baseline 
and change in PTH, physical activity, and vitamin D supplement use. Change 
( ) in all anthropometric measures inversely correlated with baseline-ad-
justed 3-year 25(OH)D (r=-0.08 to -0.13, p=0.07-0.003). Multivariate linear 
regression analyses indicated signifi cant inverse associations of follow-up 
25(OH)D with  BMI ( =-1.04, p=0.0047),  in waist circumference ( =-0.40, 
p=0.0046),  hip circumference ( =-0.35, p=0.037), and  WHR ( =-48.54, 
p=0.029), with R2 of models=0.47-0.48. Results were essentially the same 
with further adjustment for incident diabetes at follow-up (n=30). In conclu-
sion, increases in measures of adiposity were signifi cantly associated with 
lower serum 25(OH)D levels at follow-up, even after adjustment for baseline 
25(OH)D. These fi ndings support the concept of 25(OH)D sequestration in 
adipose tissue where it is less bioavailable, suggesting a potential mecha-
nism though which greater adiposity increases risk of type 2 diabetes.

Supported by: Canadian Diabetes Association

 1382-P
Baseline Insulin Clearance Predicts Progressive Loss of -cell 
Function: The Insulin Resistance Atherosclerosis Study (IRAS)
CARLOS LORENZO, ANTHONY J. HANLEY, LYNNE E. WAGENKNECHT, MARIAN J. 
REWERS, STEVEN M. HAFFNER, San Antonio, TX, Toronto, ON, Canada, Winston-
Salem, NC, Aurora, CO

Low insulin clearance has been described in states of insulin resistance. 
As insulin clearance decreases insulin concentration increases to enhance 
glucose uptake and suppress lipolysis. Consequently, insulin clearance ap-
pears to lessen the demands on the -cell. We hypothesized that insulin 
clearance could predict future change in insulin secretion. This study pres-
ents data of 757 non-diabetic subjects. Insulin sensitivity index (SI), acute 
insulin response (AIR), and metabolic clearance rate of insulin (MCRI) were 
directly measured at the baseline and follow-up examinations by the fre-
quently sampled intravenous glucose tolerance test. The follow-up period 
was 5 years. In a generalized mixed model analysis, baseline MCRI was 
positively associated change in AIR (defi ned as follow-up AIR minus baseline 
AIR) after adjusting for demographic variables, family history of diabetes, 
and body mass index (BMI) (Model 1). Baseline MCRI remained independent-
ly associated with the 5-year change in AIR even after adjusting for baseline 
plasma glucose levels, AIR, SI, and fasting insulin, and 5-year changes in 
plasma glucose levels (Models 2 and 3). In conclusion, higher baseline insulin 
clearance predicts a lower rate of decline in -cell function independently of 
the effect of adiposity, insulin resistance, and glucose levels.

Table: Mixed models with the 5-year change in log AIR as the dependent 
variable

Model 1 Model 2 Model 3
 ± SE  ± SE  ± SE

Log insulin clearance 0.223 ± 0.026 ‡ 0.176 ± 0.041 ‡ 0.173 ± 0.041 ‡
Fasting glucose - - 0.082 ± 0.026 † - 0.072 ± 0.026 †
2-h glucose - - 0.066 ± 0.026 * - 0.090 ± 0.027 †
Log AIR - - 0.225 ± 0.027 ‡ - 0.249 ± 0.027 ‡
Log SI - - 0.078 ± 0.036 * - 0.096 ± 0.036 †
Log fasting insulin - 0.024 ± 0.030 0.029 ± 0.030
5-year change in 
fasting glucose

- - 0.000 ± 0.026

5-year change in 2-h 
glucose

- - - 0.080 ± 0.027 †

 ± SE expressed for 1 SD unit increase; * p <0.05; † p <0.01; ‡ p <0.001 Age, 
sex, race/ethnicity, clinic, family history of diabetes, and BMI were also 
included in all three models.

Supported by: NHLBI (HL-47887, HL-47889)
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 1383-P
Algorithm to Estimate Duration of Known Type 2 Diabetes in Elec-
tronic Healthcare Databases
KIMBERLY G. BRODOVICZ, DOUG KOU, RISHI DESAI, SE LI, SAMUEL S. ENGEL, 
CHARLES M. ALEXANDER, CYNTHIA J. GIRMAN, Whitehouse Station, NJ, Chapel 
Hill, NC, Boston, MA

Time since diagnosis of type 2 diabetes mellitus (T2DM), an important 
confounder/risk factor for most outcomes, is not typically available in large 
automated healthcare databases in the US. This study created an algorithm 
to estimate diabetes duration to serve as a proxy for this important vari-
able.Patients 40 years old and newly diagnosed with T2DM between 1998 
and April 2011 (N=214,259) were identifi ed in the General Practice Research 
Database (GPRD). Patients were considered newly diagnosed if they had a 
new recorded T2DM diagnosis after 1 year of continuous eligibility in GPRD. 
The cohort was split into a derivation dataset to build the predictive model 
and a prediction dataset to test model performance. Age, sex, and most 
recent T2DM treatment (1, 2, 3+ oral or an injectable medication), diabe-
tes complications, and other comorbidities were included in the predictive 
model. The last recorded T2DM treatment occurred after 2008 in >80% of 
patients.In the derivation dataset, T2DM treatment was signifi cantly associ-
ated with diabetes duration: ~60% with 8 years had 3+ oral or an injectable 
medication vs ~30% with 2 years (graph). The prediction model estimated 
duration of disease within +/- 1 year of observed duration 62.8% of the time, 
70.5% within +/- 2 year, and 77.5% within +/- 3 year.In the GPRD, time since 
diabetes diagnosis can be reasonably approximated using age at treatment, 
sex, T2DM treatment complexity, and diabetes complications. This supports 
the use of such an algorithm in healthcare databases without age at diag-
nosis to estimate duration of T2DM using data generally available in these 
databases.

 1384-P
Albuminuria and Renal Function as Risk Factors for Cardiovascular 
Events and Mortality in Patients With Type 2 Diabetes
BJORN ELIASSON, JAN CEDERHOLM, BJORN ZETHELIUS, SOFFIA GUDBJORNS-
DOTTIR, MARIA K. SVENSSON, Goteborg, Sweden, Uppsala, Sweden
The relationships between renal function, albuminuria, and cardiovascular 
outcomes (CV) and mortality are still unclear in type 2 diabetes (T2D). We 
studied these and the role of co-existing congestive heart failure (CHF) in 
an population-based cohort of T2D patients (n=26145) followed for 5 years 
using data from the National Diabetes Register (NDR), cause of death and 
hospital discharge registers in Sweden. Eleven per cent had a CV event 
(coronary heart disease and/or stroke), 4% fatal. Five percent died, all-cause 
mortality rate 1.9%/year. Increasing albuminuria at baseline was associated 
with higher risk of CV and all-cause mortality adjusted for clinical risk fac-
tors. Risk for CV and all-cause mortality increased with presence of renal 
impairment (RI), but to a lesser extent. After adjusting for CHF, albuminuria 
but not RI was associated with increased risk of CV and all-cause mortality.
Albuminuria and RI are independent risk factors for CV and mortality in T2D, 
albuminuria being the strongest one and relevant at all levels of RI. After 
adjustment for pre-existing CHF, RI was not a signifi cant risk factor for non-
fatal CV events but only for CV and all-cause mortality.

Table. Hazard ratios (95% CI) for CV and all-cause mortality

Model 1 a Model 2 b

Events, N HR (95% CI) P-value HR (95% CI) P-value
Fatal/non-fatal CHD 2109
Normoalbuminuria 1.0 1.0
Microalbuminuria 1.24 (1.11-1.38) <0.001 1.23 (1.10-1.37) <0.001
Macroalbuminuria 1.43 (1.24-1.66) <0.001 1.37 (1.18-1.59) <0.001
Renal impairment 1.13 (1.02-1.25) 0.02 1.09 (0.98-1.21) 0.1
Fatal/non-fatal CVD 2993
Microalbuminuria 1.27 (1.16-1.39) <0.001 1.26 (1.15-1.38) <0.001
Macroalbuminuria 1.32 (1.16-1.49) <0.001 1.27 (1.12-1.45) <0.001
Renal impairment 1.09 (1.00-1.19) 0.05 1.06 (0.98-1.16) 0.2
All-cause mortality 2367
Microalbuminuria 1.36 (1.23-1.50) <0.001 1.35 (1.22-1.49) <0.001
Macroalbuminuria 1.54 (1.35-1.76) <0.001 1.45 (1.27-1.66) <0.001
Renal impairment 1.17 (1.06-1.28) 0.002 1.11 (1.01-1.22) 0.02

CHD: coronary heart disease; Microalbuminuria, UAE 20-200 μg/min; Mac-
roalbuminuria; UAE >200 μg/min; RI: eGFR (MDRD) 30-59 ml/min/1.73m2.
aModel1: Adjusted for age, sex, diabetes duration, HbA1c, systolic BP, BMI, 
total/HDL chol, TG, smoking, type of glucose lowering treatment, history of 
CVD, RI or albuminuria. bModel2: Adjusted as Model1 and history of CHF.

 1385-P
10-Year Glycemic Outcomes during Outpatient Care of Adults With 
Newly Diagnosed Type 2 Diabetes
SANJEEV N. MEHTA, CATHERINE CARVER, MICHAEL MOLLA, MARTIN J. ABRA-
HAMSON, RICHARD DIVINCENZO, JEREMY J. WALL, LAKSIRI P. TISSERA, AL-
LISON B. GOLDFINE, Boston, MA, Chicago, IL

Intensive type 2 diabetes (T2D) management improves outcomes, but the 
ability to optimize A1c in routine care beyond a clinical trial merits investiga-
tion. We compared 10-year A1c outcomes from an outpatient, multidisci-
plinary diabetes clinic to the UKPDS intensive (Int) and control (Cont) treat-
ment groups. Eligible clinic patients (n=657) were aged 25-65 years with 
newly diagnosed T2D and serum creatinine level <2.0 mg/dL for comparabil-
ity to UKPDS. Clinic cohorts were evaluated that included all patients (ALL) 
and 2 subsets of 1) patients only using therapies available to the UKPDS 
cohort (traditional, TRAD) and 2) patients using newer medications not avail-
able to the UKPDS cohort (NEW). Baseline A1c was lower in both UKPDS 
groups (~7.0%) compared to clinic patients (ALL, 7.5%; TRAD, 7.5%; NEW, 
7.4%) (Figure). After 10 years, all 3 clinic cohorts achieved a lower mean 
A1c compared to the UKPDS cohorts (ALL, 7.3%; TRAD, 7.0%; NEW, 7.5%; 
UKPDS (Int), 7.8%; UKPDS (Conv) 8.3%). The TRAD cohort sustained reduc-
tions in A1c over the 10-year follow-up period. Following initial reduction in 
A1c, the NEW cohort mean A1c levels returned to but were not higher than 
baseline A1c levels after 10 years. Selection bias may explain A1c differ-
ences between the TRAD and NEW cohorts, with newer medications used 
by those with increasing A1c. Longitudinal data indicate that current thera-
pies implemented within a multidisciplinary clinical environment offer the 
opportunity to avoid deterioration in glycemic control seen in both UKPDS 
treatment groups. Sustained improvements in glycemic outcomes are likely 
to result in improved outcomes.
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 1386-P
Body Mass Index Modifi es Associations of Socioeconomic Status 
and Race-Ethnicity With Prevalent Prediabetes and Type 2 Diabe-
tes: Results from the Boston Area Community Health (BACH) Pre-
diabetes Study
JAMES B. MEIGS, GAVIN MIYASOTO, JASON VASSY, LENNY LOPEZ, LISA MAR-
CEAU, JOHN MCKINLAY, Boston, MA, Watertown, MA

Non-white race, low socioeconomic status (SES) and high body mass 
index (BMI) are interrelated risk factors for prediabetes (preD) and type 2 
diabetes (T2D). We tested the hypothesis that BMI modifi es associations 
of race and SES with prevalent preD and T2D.BACH is an ongoing epide-
miologic survey of 3,300 community-dwelling residents of inner-city Boston. 
Fasting glucose (FG) and other personal health information are collected 
in-home in the AM. PreD and T2D are defi ned by 2009 ADA FG standards 
and SES by a standardized composite score of income and education. Age-
sex-adjusted ordinal generalized logit models estimated associations with 
preD or T2D as a function of race (white, black, Hispanic), SES (low, mid, 
high) and BMI (&lt25, 25-29, &gt=30 kg/m2) in models alone, in pairs, and 
in pairs with fi rst-order interaction terms (interaction signifi cance P&lt0.05).
Of 2,573 study subjects, 36% had preD, 31% T2D, 63% were women, 69% 
were &gt50 yrs old, 35% were white, 32% black, 33% Hispanic, 24% had low 
SES, 50% mid SES, 26% high SES, 47% were obese, 33% overweight and 
20% normal weight. SES, BMI and race all were associated with prevalent 
preD or T2D individually (all P&lt0.0001) or in pairs (all P&lt0.0001 but race: 
P=0.01 adjusted for SES). High SES was associated with lower rates of T2D 
in all races (SES x race interaction P=0.26). BMI modifi ed the association 
of SES (interaction P=0.01) and race (interaction P=0.02) with rates of preD 
and T2D. The interaction manifested as SES or race differences in rates that 
were accentuated in leaner people and more similar in obese people. T2D 
rates were similar in obesity in all races (38-46%). Obesity and low SES had 
the highest rate of T2D (55%).High BMI and SES appear more important than 
race in determining the distribution of preD and T2D in an inner-city com-
munity. Obesity prevention, especially in low SES individuals, could reduce 
race disparities in T2D risk.

Supported by: NIH (R01 DK080786, K24 DK080140)

 1387-P
The Association of Non-Alcoholic Fatty Liver Disease and Cardiac 
Structural and Functional Changes in Koreans
CHAI RYOUNG EUN, JI A. SEO, HYUNJOO CHO, JAE HEE AHN, NAM HOON KIM, 
HO CHEOL HONG, HAE YOON CHOI, MYONG JIN CHO, YOON JUNG KIM, JOO 
HYUNG KIM, SAE JEONG YANG, HYE JIN YOO, HEE YOUNG KIM, HYUNG JOON 
YIM, SIN GON KIM, KYUNG MOOK CHOI, SEI HYUN BAIK, DONG SEOP CHOI, 
SEONG HWAN KIM, NAN HEE KIM, Ansan-si Gyeonggi-do, Republic of Korea 

Objectives: We aimed to assess if non-alcoholic fatty liver disease (NA-
FLD) is associated with early changes of cardiac structure and function, 
and if these associations are different according to the obesity status in a 
population-based study.Methods: The subjects consisted of 1916 Koreans 
aged over 45 years from the Korean Genome Epidemiology Study, which is 
an ongoing population-based study. Subjects with LV systolic dysfunction 
or known cardiovascular diseases were excluded. The severity of fatty liver 
was assessed by liver minus spleen attenuation score (LSA) using abdominal 
CT scan. Fatty liver was defi ned by LSA less than 5. Echocardiography was 
used to assess LV structure (LV mass) and systolic (LV ejection fraction) and 
diastolic function, by pulse-wave Doppler (E/A ratio; ratio of early to late 
diastolic mitral fl ow velocity) and tissue Doppler imaging (Ea; early diastolic 
velocity). Obesity was defi ned by body mass index (BMI) 25.Results: LV 
mass was higher, and E/A ratio and Ea were lower in subjects with NAFLD 
than those without [LV mass index (mean±SD), 90.0±17.2 vs. 86.2±16.3 g/
m2, p<0.001; E/A ratio, 0.98±0.26 vs. 1.10±0.33, p<.0001; Ea, 6.72±1.48 vs.
7.59±1.76 cm/s, p<0.001 in subjects with or without NAFLD, respectively]. 
Ea was lower in those with NAFLD regardless of obesity status [Ea in the 
non-obese group, 7.02±1.56 vs. 7.86±1.77, (with vs. without NAFLD, p<.0001); 
obese group 6.58±1.43 vs. 7.05±1.59 cm/s (with vs. without NAFLD, p<.0001)]. 
However, ejection fraction and other parameters of conventional Doppler 
indices were comparable in both groups. In the regression analysis, the 
presence of NAFLD was associated with decreased Ea ( =-0.415, p<0.001) 
after adjusting for age, sex, BMI, systolic blood pressure and medications for 
diabetes or hypertension.Conclusion: NAFLD was associated with cardiac 
diastolic dysfunction. This is evident not only in obese, but also in non-obese 
subjects.

 1388-P
Premature Mortality and Multiple Morbidities in Chinese Patients 
With Young-Onset Diabetes: A 7-Year Prospective Analysis
JULIANA C. CHAN, KITTY K. CHEUNG, ANDREA O. LUK, ERIC S. LAU, NICOLA 
BROWN, ALICE P. KONG, LINDA W. YU, KAI-CHOW CHOI, FRANCIS C. CHOW, 
XILIN YANG, RONALD C. MA, WING-YEE SO, Hong Kong SAR, China

In the ongoing Hong Kong Diabetes Registry which enrolled 10,129 Chi-
nese patients since 1995, 9,717 had type 2 diabetes. Of these, 2,066 (21.3 
%, 44% male) were diagnosed before 40 years-old. After adjusting for mean 
age difference between the young-onset (41.3 years) and late-onset group 
(61.9 years) using regression analysis, the former had higher HbA1c (regres-
sion coeffi cient, c=0.32, p<0.001) and urinary albumin:creatinine ratio (ACR) 
(c=0.64 , p<0.001) but lower body mass index (c=-0.32, p=0.0154) and es-
timated GFR (c=-0.54, p< 0.001). At enrolment, 0.6-4.5% of young-onset 
group had cardiovascular-renal complications compared to 0.9-12.9% in the 
late-onset group. After a median follow-up period of 7 years, 7,975 clini-
cal events were accrued. In 7,992 patients, the corresponding incidences 
of fi rst vascular event in the young-onset and late-onset group were 8.1 and 
22.9 per 1,000 person-years (p<0.001). In 8,418 patients, the corresponding 
incidences of fi rst renal event were 12.7 and 39.3 per 1,000 person-years 
(p<0.001). Young-onset diabetes increased the age- and gender-adjusted 
hazard ratio (HR) of cardiovascular and renal disease by 1.47 (p=0.005) and 
1.35 (p=0.006). By 60 years-old, 31% of young-onset patients developed at 
least one major event compared to 8% in the late-onset group. On logistic 
regression analysis, age independently predicted all events in late-onset 
patients (HR: 1.037, p<0.0001) while disease duration (1.03, p=0.0014) was 
a predictor in young-onset patients. Urinary ACR (HR 1.47 vs 1.27, p=0.0014), 
retinopathy (2.13 vs 1.23 (p=0.0041) and low red blood cell count (0.579 vs 
0.813, p=0.01) were stronger predictors for cardiovascular-renal events in 
young-onset than late-onset patients. Young onset type 2 diabetic patients 
had high rates of cardiovascular-renal events and premature mortality pre-
dicted strongly by disease duration, retinopathy, albuminuria and low hae-
matocrit.

 1389-P
Short-Term Increased Risk of Bladder Cancer after Diagnosis of 
Type 2 Diabetes: Evidence of Potential Surveillance Bias
ISABELLE N. COLMERS, SAMANTHA L. BOWKER, KATHRYN RICHARDSON, CAR-
LO A. MARRA, SUMIT R. MAJUMDAR, YUTAKA YASUI, JEFFREY A. JOHNSON, 
Edmonton, AB, Canada, Vancouver, BC, Canada

Studies in individuals with newly diagnosed type 2 diabetes (T2DM) sug-
gest a potential surveillance bias (increased incidence early on, followed 
by reduction in rates over time) for breast, lung, colorectal, endometrial, 
and pancreatic cancers. Our objective was to examine the risk of bladder 
cancer in people with newly diagnosed T2DM during time windows after 
T2DM diagnosis.Using linked health databases from British Columbia, Can-
ada from 1996-2006, we identifi ed a newly diagnosed T2DM cohort and a 
non-diabetes (non-DM) cohort, frequency matched on age, sex, and index 
year (year of diabetes diagnosis or matched year for controls). Following a 
2-year cancer-free washout period before index, we prospectively identifi ed 
fi rst cancers in both cohorts. In progressive time windows since index, we 
estimated adjusted hazard ratios (aHR) and 95% confi dence intervals (CI) 
for incident bladder cancer using Cox regression with non-DM subjects as 
reference, adjusting for socioeconomic status (SES) and frequency of physi-
cian visits in the 2 years before index.Among the 370,200 subjects, the mean 
(SD) age was 60.7 (13.5) years, 54% were men and 21% were in the lowest 
SES quintile. During full follow-up there were 664 (0.36%) and 606 (0.33%) 
bladder cancers in T2DM and non-DM subjects, respectively, suggesting a 
signifi cantly increased risk in the T2DM cohort (aHR: 1.13, 95%CI 1.01-1.26). 
The risk was greatest within 12 months of index date (aHR: 1.31, 95%CI 1.03-
1.68), but declined and was not statistically signifi cant 1-2 years (aHR: 1.21, 
95%CI 0.92-1.61), 2-3 years (aHR: 1.04, 96%CI 0.79-1.38) and more than 3 
years (aHR: 1.06, 95%CI 0.89-1.26) following index date.Within the fi rst year 
of T2DM diagnosis, the risk of bladder cancer is signifi cantly increased, but 
declines and is not signifi cantly increased thereafter. This pattern may be 
due in part to increased surveillance at the time of diagnosis. Studies not 
accounting for this bias may systematically over-estimate risk.

Supported by: Canadian Institutes for Health Research (CIHR)
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 1390-P
Pancreatic Beta-Cell Function and Type 2 Diabetes Risk: Quan-
tify the Causal Effect using a Mendelian Randomization Approach 
based on Meta-Analyses
YIQING SONG, EDWINA YEUNG, AIYI LIU, TYLER VANDERWEELE, CHUNLING 
LIU, LIWEI CHEN, CHEN LU, YI NING, CUILIN ZHANG, Boston, MA, Rockville, MD, 
Hong Kong, China, New Orleans, LA, Richmond, VA

Context: It remains uncertain whether -cell dysfunction is a causal risk 
factor for type 2 diabetes (T2DM) or merely secondary to insulin resistance.
Objective: To quantify the causal effect of -cell function on T2DM by mini-
mizing residual confounding and reverse causation, we employed a Mende-
lian Randomization (MR) approach using TCF7L2 genotypes (rs7903146) as an 
instrument for lifelong levels of -cell function.Design, Setting, Methods: 
We fi rst conducted two sets of meta-analyses to quantify the association of 
the TCF7L2 variant with the risk of T2DM among 55,436 cases and 106,020 
controls from 66 studies by calculating pooled odds ratio (OR) and to quantify 
the associations with multiple measures of -cell function among 35,052 
nondiabetic individuals from 31 studies by calculating pooled mean differ-
ence based on random effect models. Measures of pancreatic -cell func-
tion included homeostasis model assessment of insulin secretion (HOMA-
%B), fasting insulin, and 2 hour post-load insulin assessed by oral glucose 
tolerance test (OGTT), and acute insulin response (AIR), insulin sensitivity 
index (SI), and disposition index (DI) derived from intravenous glucose toler-
ance test (IVGTT). Two independent reviewers extracted data by a search of 
MEDLINE, PubMed, Embase and NCBI OMIM databases. We further applied 
the method of MR to obtain the causal estimates for the effect of -cell 
function on T2DM based on fi ndings from the meta-analyses.Results: The 
OR (95% confi dence interval [CI]) associated with T2DM risk was 0.87 (0.81, 
0.93) for each 5 unit increment in HOMA-%B (P=3.0×10-5). In addition, for 
gold standard measures based on IVGTT, ORs (95% CI) were 0.24 (0.08-0.74) 
(P=0.01) and 0.14 (0.04-0.48) (P=0.002) for per 1 standard deviation incre-
ment in SI and DI, respectively.Conclusion: Findings from the present study 
lend strong support to a causal role of pancreatic -cell function itself in the 
etiology of type 2 diabetes.

Supported by: NICHD

 1391-P
Diabetes and Abnormal Glucose Tolerance are Associated With 
Restrictive Lung Function in Mexican Americans and Non-Hispanic 
Whites
ARGELIA SANDOVAL, HORNG-YIH OU, WEI FENG, RAYNALD SAMOA, LEE-MING 
CHUANG, KEN C. CHIU, Duarte, CA, Tainan, Taiwan, Torrance, CA, Taipei, Taiwan

Diabetes affects multiple organs/tissues. Although the association of 
restrictive lung disease had been reported with diabetes, It is frequently 
confound by the effect of co-existing obesity. To address this issue, we ex-
amined the impact of glucose tolerance states on the pulmonary function 
in a representative US population.We included subjects aged from 20-80 
years old with fasting glucose sample and spirometry study in the National 
Health and Nutrition Survey 2007-2008. Only those with forced vital capac-
ity (FVC) and forced expiratory volume in 1 second (FEV1) met or exceeded 
standards were included in this analysis. Diabetes mellitus (DM) was defi ned 
as using insulin or oral antidiabetic agent or with fasting plasma glucose 
concentration (FPG)  126 mg/dL or 2-hour postchallenged plasma glucose 
concentration (2hPG)  200 mg/dL. Abnormal glucose tolerance (AGT) was 
defi ned as those with FPG  100 and < 126 mg/dL and 2hPG  140 mg/dL and 
< 200 mg/dL. Normal glucose tolerance (NGT) was defi ned as those with FPG 
< 100 mg/dL and 2hPG < 140 mg/dL.The study included 307 Mexican Ameri-
cans (MA), 812 non-Hispanic whites (NHW), and 297 non-Hispanic blacks 
(NHB. From the NGT to AGT, and to DM groups, a progressive decline in 
FVC (P-Trend<0.0001 for MA and NHW and P-Trend<0.001 for NHB), FEV1 (P-
Trend< 0.0001 for all 3 ethnic groups), and FEV1/FVC (P-Trend=0.005 in MA, 
P-Trend=0.003 in NHW, and P-Trend=0.04 in HNB). After adjustment for gen-
der, age, and BMI, the decline trend in FVC was noted in MA (P-Trend=0.005) 
and HNW (P-Trend<0.0001) but not in NHB (P-T-rend=0.56) and the decline 
trend in FEV1 was noted in MA (P-Trend=0.03) and NHW (P-Trend<0.0001) 
after adjustment for gender, age, and BMI.In conclusion, AGT and DM were 
associated with a progressive restrictive lung function, independent of obe-
sity, in MA and NHW. However, no independent association was noted in 
NHB.

 1392-P
Caffeinated and Caffeine-Free Beverages and Risk of Type 2 Dia-
betes
SHILPA N. BHUPATHIRAJU, AN PAN, VASANTI S. MALIK, JOANN E. MANSON, 
WALTER C. WILLETT, ROB VAN DAM, FRANK B. HU, Boston, MA

Evidence from short-term metabolic studies indicates that caffeine intake 
prior to an oral glucose tolerance test impairs postprandial glycemic con-
trol. Prospective data on the association of caffeinated versus decaffein-
ated beverages with type 2 diabetes (T2D) are limited. We prospectively 
evaluated this association in the Nurses’ Health Study (NHS, 1984-2008) 
and the Health Professionals Follow-up Study (HPFS, 1986-2008) that in-
cluded 74,749 women and 39,526 men who were free of diabetes, cardio-
vascular diseases, and cancer at baseline. Diet was assessed by validated 
food-frequency questionnaires and updated every 4 years. Caffeinated and 
decaffeinated beverages included coffee, tea, and sugar-sweetened (SSB) 
and artifi cially sweetened (ASB) carbonated beverages. We documented 
7370 cases of T2D in NHS and 2933 cases of T2D in HPFS. After controlling 
for major lifestyle and dietary risk factors, including body mass index and 
total energy, caffeinated and caffeine-free SSB intake was signifi cantly as-
sociated with a higher risk of T2D (higher risk/serving increment: NHS=13% 
for caffeinated SSB, 11% for caffeine-free SSB, all P<0.05; HPFS=17% for 
caffeinated SSB, 21% for caffeine-free SSB, all P<0.01). Only caffeine-free 
ASB intake in NHS participants was associated with a marginally higher 
risk of T2D (6% per serving, P<0.001). Caffeinated and decaffeinated coffee 
intake was associated with a lower risk of T2D (higher risk/cup increment: 
NHS, 8% for both caffeinated and decaffeinated coffee, all P<0.0001; HPFS, 
5% for caffeinated and 7% for decaffeinated coffee, all P<0.001). In NHS, 
but not HPFS, participants, caffeinated tea was associated with a 5% lower 
risk of T2D per serving increment (P<0.0001). No associations were observed 
for decaffeinated tea intake. Caffeine did not modulate the association be-
tween total coffee or total SSB consumption and T2D. Irrespective of their 
caffeine contents, SSB intake was associated with a higher risk of T2D and 
coffee intake was associated with a lower risk of T2D.

 1393-P
Low Lung Function and Risk of Type 2 Diabetes in Japanese Men: 
The Toranomon Hospital Health Management Center Study
YORIKO HEIANZA, YASUJI ARASE, HIROSHI TSUJI, AYUMI SUGAWARA, KA-
ZUMI SAITO, SHIUN DONG HSIEH, KAZUHISA AMAKAWA, SATORU KODAMA, 
NOBUHIRO YAMADA, SHIGEKO HARA, HIROHITO SONE, Mito, Ibaraki, Japan, 
Tokyo, Japan

Although evidence has shown that patients with diabetes have impaired 
lung function, the inverse association of lung function and hyperglycemia 
has not yet been clarifi ed among non-diabetic individuals. We cross-sec-
tionally evaluated the impact of elevated fasting plasma glucose (FPG) and 
HbA1c levels on lung dysfunction and prospectively investigated whether 
reduced lung function would independently predict diabetes in apparently 
healthy Japanese men. We followed 5346 men with no history of diabe-
tes or lung dysfunction. Hazard ratios (HRs) for incident diabetes (FPG 7.0 
mmol/L, HbA1c 6.5% or self-reported clinician diagnosed diabetes) were 
estimated for spirometry indices as continuous and categorical variables. 
Elevated HbA1c levels within normal range were signifi cantly and more 
strongly associated with reduced forced vital capacity (FVC) and forced 
expiratory volume in 1 s (FEV1) compared to FPG levels. During a mean 4.0-
year follow-up, 214 individuals developed diabetes. A 10-point decrease in 
FEV1 for predicted values (FEV1%pre) was associated with an increased HR 
1.21 (95% CI: 1.09-1.34) for diabetes after adjustment for demographic fac-
tors and body mass index. This association remained signifi cant even after 
adjustment for metabolic factors, smoking habit, and FPG or HbA1c levels, 
but was substantially attenuated following adjustment for baseline HbA1c 
values (HR 1.13 (1.01-1.26)). Lower quartile (Q) categories of FEV1%pre were 
associated with increased risk of diabetes independently of known pre-
dictors including HbA1c (HR 1.73 (1.14-2.62) for Q1 and HR 1.76 (1.15-2.69) 
for Q2). Although the inverse association between lung function and risk 
of diabetes was attenuated by the infl uence of chronic glycemic exposure 
within a non-diabetic range, relatively low restrictive lung dysfunction was 
an independent risk factor for the development of diabetes in apparently 
healthy Japanese men.
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 1394-P
Five-Year Population Level Trajectory of HbA1c (AIC) and its Asso-
ciation With Mortality in Patients With Type 2 Diabetes (T2DM)
SANJOY K. PAUL, JENNIE H. BEST, KAMLESH KHUNTI, KERENAFTALI KLEIN, 
Brisbane, Australia, San Diego, CA, Leicester, United Kingdom

This cohort study aims to address the paradox of increased risk with high-
er A1C level, yet higher mortality in intensively treated patients (pts) seen in 
recent studies, by examining 5-yr trajectory of A1C in routine practice before 
death.We identifi ed a cohort of 9154 pts with T2DM with 5 yrs of 6-monthly 
longitudinal data on A1C from the UK General Practice Research Database 
(1990-2008), who had minimum 5.5 years of diabetes duration (DD). Pts were 
mean (SD) age / A1C 65 (11) yrs / 7.6 (1.4)% at start of follow-up , 44% female 
and median DD 7.5 yrs. During 8 yrs of median follow-up for a total of 81730 
person-years, 494 (5.4%) pts died, 48% and 20% had CVE respectively in 
the dead and alive groups and 22% received multiple therapies (MT) with at 
least 2 oral anti-diabetic drugs plus insulin.A1C trajectory was higher by 0.31 
(95% CI: 0.19 - 0.42)% in those who died vs those who were alive. Mortality 
risk increased by 17% (CI of HR: 1.08-1.26) for 1% increase in time-varying 
A1C over 5 yrs. A1C trajectory was higher by 1.1% in MT vs non-MT group, 
with no A1C difference by mortality status (Figure). MT was not associated 
with mortality (95% CI of HR: 0.84, 1.33). However, those in the MT group 
were 73% more likely (p < 0.01) to have a CVE during follow-up. The mortality 
risk associated with A1C was lower by 7% in MT group (HR: 1.14) compared 
to non-MT group (HR: 1.21).This routine practice data sheds some light on the 
‘paradox’ by revealing that A1C trajectories were higher in those who died 
and in those on MT. A1C had a weaker association with mortality in MT than 
in non-MT group. Patients on MT were more likely to have non-fatal CVE.

 1395-P
Erectile Dysfunction and Cardiovascular Events in Diabetic Men: A 
Meta-Analysis of Observational Studies
TOMOHIDE YAMADA, HITOMI UMEMATSU, TAKASHI KADOWAKI, Tokyo, Japan

Several studies have shown that erectile dysfunction (ED) infl uences 
the risk of cardiovascular events (CV events). However, a meta-analysis 
of the overall risk of CV events in patients with diabetes has not yet been 
performed.We searched MEDLINE and the Cochrane Library for pertinent 
articles (including their references) published between 1951 and Nov 11, 
2011. English language reports of original observational cohort studies and 
cross-sectional studies were included in this meta-analysis. Data extraction 
was performed independently by two reviewers. Pooled effect estimates 
were obtained by random effects meta-analysis.A total of 3,791 CV events 
were reported in 3 cohort studies and 9 cross-sectional studies (in a total 
of 22,586 subjects). Across these 12 reports, the overall odds ratio (OR) for 
diabetic men who had ED compared with those who did not was 2.86 (95% 
confi dence interval [CI]: 2.20-3.71; P<0.001; I-squared=83%) for CV events, 
2.62 (95% CI: 2.03-3.39; P<0.001; I-squared=74%) for coronary heart disease, 
2.58 (95% CI: 1.45-4.59; P=0.04; I-squared=50%) for peripheral artery dis-
ease, and 2.71 (95% CI: 1.07-6.86; P=0.001; I-squared=0%) for stroke. Sensi-
tivity analysis restricted to studies of patients with type 2 diabetes, type 1 
diabetes, and cohort studies yielded similar results (2.21 (95% CI: 1.77-2.76; 
P<0.001; I-squared=72%), 6.63 (95% CI: 4.13-10.64; P<0.001; I-squared=0%), 
1.74 (95% CI: 1.34-2.27; P<0.001; I-squared=48%), respectively). Although 
Egger’s test revealed signifi cant publication bias (p=0.017), trim-and-fi ll com-
putation showed that the publication bias did not interfere with interpreta-
tion of the results (OR 2.06 (95% CI: 1.60-2.65; P<0.001)).In conclusion, ED 
was associated with an increased risk of CV events in diabetic patients. 
Prevention and early detection of cardiovascular disease should be impor-
tant components of the management of diabetes, especially in view of the 
exponential increase in its prevalence.

 1396-P
Health Insurance Coverage among Persons With and Without Dia-
betes in the U.S. Adult Population
SARAH STARK CASAGRANDE, CATHERINE C. COWIE, Silver Spring, MD, Bethes-
da, MD

Few studies have examined health insurance coverage among persons 
with diabetes and whether coverage is different for persons without dia-
betes. To investigate these issues and to update estimates from 1989, we 
compared health insurance coverage, type of coverage and health insurance 
costs in a nationally representative sample of adults with and without dia-
betes. Data come from 2,704 adults who self-reported diabetes and 25,008 
adults who reported no diabetes diagnosis in the 2009 National Health 
Interview Survey. Participants reported on their current type of health in-
surance coverage, demographic information, diabetes-related factors and 
comorbidities. If uninsured, participants reported the reasons for not hav-
ing health insurance. Among all adults with diabetes, 90% had some form 
of health insurance coverage, including 85% of persons age 18-64 years 
and nearly 100% of persons 65 years; 81% of persons without diabetes 
had some type of coverage (vs. diabetes, p<0.0001). More adults age 18-
64 years with diabetes had Medicare coverage (14% vs. no diabetes, 3%, 
p<0.0001) and fewer persons with diabetes had private insurance (58% vs. 
no diabetes, 66%, p<0.0001). Persons age 18-64 years with diabetes more 
often had two health insurance sources compared to persons without dia-
betes (13% vs. 5%, p<0.0001). The most prevalent private plan was a PPO 
followed by a HMO/IPA plan regardless of age and diabetes status. For all 
participants, high health insurance cost was the most common reason for 
not having coverage (52% with and 47% without diabetes). The percentage 
of income spent on out-of-pocket private health insurance premiums and 
family medical care was higher for persons with lower income, regardless of 
diabetes status. About 2 million adults age <65 years with diabetes had no 
health insurance coverage, which could have considerable public health and 
economic impact. Future health care reform should work towards ensuring 
that persons with diabetes have coverage for routine care.

 1397-P
Increased Risk of Cancer in UK Patients With Type 2 Diabetes
JINGHUA HE, TZUYUNG D. KOU, KIMBERLY G. BRODOVICZ, AMY SUN, SAMUEL 
S. ENGEL, CHARLES M. ALEXANDER, CYNTHIA J. GIRMAN, North Wales, PA

Previous epidemiological studies have suggested associations between 
type 2 diabetes mellitus (T2DM) and elevated risks for various cancers. We 
examined incidences of seven major cancers (breast, bladder, colon, liver, 
lung, pancreas, and prostate) during the period of 2003-2010 using Gen-
eral Practice Research Database (GPRD), a UK population based electronic 
medical record database. Crude and age-sex adjusted incidence rates were 
calculated in the overall GPRD population, in patients with T2DM, and in 
patients without any evidence of diabetes.The crude cancer incidence rates 
in the general GPRD population were similar to previously published UK 
cancer registry data (not shown). Compared to patients without evidence 
of diabetes, cancer incidence rates in patients with T2DM were higher, in 
all cancer types except for prostate cancer. Higher rates in patients with 
T2DM generally remained after adjusting for age and gender (see table).Our 
study demonstrated GPRD provides incidence rate estimates comparable 
to offi cial cancer registry rates and provided population level evidence for 
increased cancer risk in the T2DM population except for prostate cancer. 
Further research is needed to evaluate whether the elevated risk is due to 
T2DM, common known risk factors, detection bias, or other factors.

 1398-P
Temporal Trends and Provincial Variation in Hospitalization Rates 
Associated With Type 1 Diabetes in Canada, 2006-2009
JORGE ALFONSO ROSS TERRES, MARNI FREEMAN, NIGEL RAWSON, Missis-
sauga, ON, Canada

The incidence of type 1 diabetes (T1D) is increasing globally and the dis-
ease is a leading cause of preventable hospitalization. However, data on T1D 
hospitalizations, which are important for healthcare planning, are lacking in 
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Canada. The implementation of ICD-10 coding provides an opportunity to 
examine recent trends in age and geographic variation in hospitalizations 
specifi c for T1D.Population-based cross-sectional data on the annual number 
of hospitalizations with a primary diagnosis of T1D were obtained from the 
Canadian Institute for Health Information. Standardized rates were calcu-
lated by age group (<5, 5-9, 10-14, 15-19, 20-29, 30-39 and 40 years) and 
provincial region for 2006 to 2009.Standardized T1D hospitalization rates in 
Canada decreased slightly from 32/100,000 in 2006 to 29/100,000 in 2009. 
Overall, males had a higher rate of hospitalizations. Rates were consistently 
highest in the Atlantic and Prairie regions (49/100,000 and 40/100,000 in 
2009, respectively) and lowest in Quebec (16/100,000 in 2009). During the 
study period, hospitalization rates in all regions were highest for the age 
groups 10-14 and 15-19 years (50/100,000 and 53/100,000 in 2009, respec-
tively). The leading cause of T1D hospitalizations across all provinces in 2009 
(55%) was acidosis.Hospitalizations for T1D, which may be a consequence 
of complications, place a signifi cant burden on the healthcare system. The 
overall hospitalization rate for T1D in Canada has declined only marginally and 
the rate remains signifi cantly higher in those aged 10-19 years. The variation 
among the regions may be explained by differences in lifestyle, demographics 
and disparities in access to medications and standard of care. The major limi-
tations of the analysis were the lack of patient level data and the short study 
period. Further research to understand the underlying cause of hospitalization 
for T1D with emphasis on those aged 10-19 years is warranted.

 1399-P
All-Cause Mortality Rates from 2001 to 2010 in Patients With Type 
1 Diabetes Compared With the Non-Diabetic Population from Den-
mark
MARIT E. JØRGENSEN, BENDIX CARSTENSEN, THOMAS P. ALMDAL, Gentofte, 
Denmark

We compiled up to date estimates of the absolute and relative risk of 
all-cause and specifi c cause mortality in patients with type 1 diabetes at the 
Steno Diabetes Center relative to the non-diabetic part of the population.We 
selected patients with type 1 diabetes (n=5,314) from the electronic patient 
record at Steno Diabetes Center. Baseline was 1 September 2001; patients 
were followed until 31 December 2010. Deaths occurring in the follow-up 
period were identifi ed. Poisson regression was used to model cause-specifi c 
mortality rates by age, diabetes duration and calendar time for each spe-
cifi c cause of death, according to sex.The study comprised 38260 person-
years of follow-up of type 1 diabetes. In 2007 the mortality rates among 
men and women were 8/4 per 1000 p.y. at age 40 years and 52/47 per 1000 
p.y. at age 70 years. The mortality rate in the diabetic population decreased 
5% per year, compared with 2% per year in the non-diabetic part of the 
population. The standardised mortality ratio decreased with age, from 4.0 
at age 50 years to 2.5 at age 70 years, identically for men and women. The 
predominant cause of death in patients with type 1 diabetes was cardiovas-
cular disease.Despite advances in care, mortality rates in the past decade 
continue to be greater in patients with type 1 diabetes than in those without 
diabetes; however the mortality rate in diabetes patients decreased faster 
than that of the non-diabetic population.

 1400-P
Associations of Coffee Consumption With Markers of Liver Injury in 
the Insulin Resistance Atherosclerosis Study (IRAS)
JOLYNN C. DICKSON, ANGELA D. LIESE, CARLOS LORENZO, STEVEN M. HAFF-
NER, LYNNE E. WAGENKNECHT, ANTHONY J. HANLEY, Toronto, ON, Canada, 
Columbia, SC, San Antonio, TX, Houston, TX, Winston-Salem, NC

Coffee consumption has consistently been associated with a reduction 
in risk for developing type 2 diabetes mellitus (T2DM). Despite the robust 
nature of this fi nding, the mechanism for this association has yet to be eluci-
dated. Non-alcoholic fatty liver disease (NAFLD) characterizes and predicts 
T2DM however the relationship of coffee with NAFLD remains unclear. While 
investigations of the impact of coffee on alcoholic and viral liver diseases 
suggest a benefi cial role, the relationship of coffee with liver markers is 
largely unstudied in the context of metabolic disease. Our aim therefore was 
to cross-sectionally investigate the independent associations of caffeinated 
and decaffeinated coffee with markers of liver injury in 827 non-diabetic 
multi-ethnic adults in the IRAS cohort who reported drinking <1 alcoholic 
drinks/day. Dietary intake, including caffeinated and decaffeinated coffee 
consumption, was assessed using a validated 114-item food frequency ques-
tionnaire. Markers of liver injury, including alanine aminotransferase (ALT) 
and aspartate aminotransferase (AST), were determined in fasting blood 
samples. Caffeinated coffee was consumed by a large proportion (64%) of 
participants whereas decaffeinated coffee intake was less common (29%). 

Multivariate linear regression analyses indicated independent inverse as-
sociations of caffeinated coffee intake with both ALT ( = -0.11, p= 0.0035) 
and AST ( = -0.05, p= 0.0368) with adjustment for socio-demographic, di-
etary and lifestyle covariates including BMI and energy expenditure. With 
additional adjustment for insulin sensitivity, this relationship remained for 
ALT (ALT = -0.08, p= 0.0362; AST = -0.03, p=0.22). Decaffeinated cof-
fee however, was not signifi cantly associated with ALT or AST ( = -0.02, p= 
0.71; = -0.04, p= 0.36, respectively). These analyses suggest that coffee’s 
benefi cial impact on NAFLD may be a potential mechanism for its protective 
effect on the risk of T2DM.

 1401-P
Parity and Type 2 Diabetes in Chinese Singaporean Women: The 
Singapore Chinese Health Study
NATALIE J. ANDERSON, NOEL T. MUELLER, ANDREW O. ODEGAARD, MYRON D. 
GROSS, JIAN-MIN YUAN, WOON-PUAY KOH, MARK A. PEREIRA, Minneapolis, 
MN, Pittsburg, PA, Singapore, Singapore

The association between parity and type 2 diabetes (T2D) has been stud-
ied primarily in Western populations, with inconsistent fi ndings. Studies on 
this topic in Asian populations are lacking. We examined the association 
between parity and T2D in a prospective cohort study of Chinese women 
in Singapore, aged 45-74 at enrollment in 1993-1998. Parity was defi ned as 
the number of live births self-reported at baseline. After excluding women 
who had missing information on parity or other variables assessed for con-
founding (n=6), did not complete the follow-up interview (n=5,677), reported 
having physician diagnosed diabetes at < 30 years of age (n=19), or had un-
confi rmed diabetes status based on a validation study (n=11), we included 
28,315 women in the present analyses. Odds ratios and 95% confi dence 
intervals (CI) for T2D were computed across levels of parity and adjusted for 
baseline factors: age, year of interview, dialect, physical activity, smoking 
status, education level, menarche age, oral contraceptive use, menopausal 
status, hormone therapy use, and body mass index. There were 4,398 cases 
of diabetes (3,090 prevalent and 1,308 incident). In fully adjusted models, 
compared to nulliparous women, odds for T2D were 21% (95% CI: 3 to 43%) 
higher in women with 1-2 live births, 29% (95% CI: 10 to 52%) higher in wom-
en with 3-4 live births, and 61% (95% CI: 37 to 90%) higher in women with 

 5 live births. These data suggest that higher parity may be a risk factor for 
T2D in Singaporean Chinese women. This association may be explained by 
hormonal and metabolic changes during pregnancy as well as metabolic and 
lifestyle changes after pregnancy.

Odds ratios (OR) and 95% confi dence intervals (CI) for type 2 diabetes 
by parity in Chinese Singaporean women

Parity
Nullipa-

rous
1-2 live 
births

3-4 live 
births

 5 live 
births

N 1,998 8,190 10,698 7,429
Type 2 diabetes cases (%) 203 (10%) 900 (11%) 1,478 (14%) 1,817 (24%)
Crude model, OR (95% CI) Referent 1.09

(0.93-1.28)
1.41

(1.21-1.66)
2.86

(2.45-3.34)
Multivariable model, OR(95% CI) Referent 1.23

(1.05-1.46)
1.37

(1.17-1.61)
1.75

(1.49-2.07)
Multivariable + BMI model, OR (95% CI) Referent 1.21

(1.03-1.43)
1.29

(1.10-1.52)
1.61

(1.37-1.90)

 1402-P
Distribution of Abdominal Visceral and Subcutaneous Adipose Tis-
sue and Components of Metabolic Syndrome in a Chinese Popula-
tion of Guangzhou City
JUAN LIU, ZHENZHEN HONG, LING MA, WANPING DENG, YANBING LI, Guang-
zhou, China

This study was conducted to evaluate the correlation between the ab-
dominal subcutaneous adipose tissue (SAT) and components of metabolic 
syndrome (MetS) after adjusting visceral adipose tissue (VAT).A cross-
sectional observational study of 297 subjects (Female/Male 194/103, age 
40~65) was conducted. Eligible subjects were healthy subjects who volun-
tarily received routine comprehensive check-ups including magnetic reso-
nance imaging(MRI) scan analyses of abdominal adipose tissue from Febru-
ary to June 2011 at Diabetic Center of the First Affi liated Hospital of Sun 
Yat-sen University. Data was collected through questionnaire, anthropomet-
ric measurements, blood samples and MRI scan. The ratio of SAT/VAT (SVR) 
was calculated using abdominal MRI scan. Subjects with treatment for dia-
betes mellitus, hypertension, and dyslipidemia were excluded. The diagnos-
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tic criteria for MetS of Chinese Diabetic Association was used. Regression 
analyses was applied to assess the prediction of SVR for the components of 
MetS. The subjects were divided by three groups according to SVR: group1 
(n=99, 0.61-1.77), group2 (n=99, 1.78-2.88), group3 (n=99, 2.89-11.67). The 
prevalence of hyperglycemia, hypertension, and hypertriglyceridemia was 
signifi cantly decreased as the SVR quintile increased (33.3%, 21.2%, 12.1%; 
15.2%, 7.1%, 2%; 44.4%, 21.2%, 7.1%). The similar trend was observed in 
men and women population. Glycosylated hemoglobin (HbA1c), triglyceri-
demia in subjects with high SVR in group 3 were signifi cantly lower than 
those with low SVR in group1 (P<0.05). Odd ratio of hyperglycemia, hyper-
tension, and hypertriglyceridemia decreased across 3 quintiles of SVR (1.0, 
0.54,  0.28; 1.0, 0.36, 0.12; 1.0, 0.34, 0.1. all P<0.05), similar trend was found 
in the population after adjusting for age, BMI, sex. After adjustment for VAT, 
SAT was inversely with the occurrence of hyperglycemia, hypertension and 
hypertriglyceridemia.

 1403-P
A Profi le of Undiagnosed Diabetics in the Community: Results from 
the Boston Area Community Health (BACH) Pre-Diabetes Survey
REBECCA J. PICCOLO, JOHN B. MCKINLAY, LISA D. MARCEAU, Watertown, MA

Research suggests there is a 4- to 7-year time lag between the onset 
of T2DM and eventual diagnosis. Delay in initial diagnosis has results in 
greater diabetes-related complications, poorer patient outcomes, and major 
implications for health care costs. We identifi ed and characterized individu-
als with undiagnosed diabetes in the Boston Area Community Health (BACH) 
Pre-Diabetes study, an ongoing community-based random-sample cohort 
study.Participants were asked to fast for 8 hours prior to their interview. 
Fasting glucose (FG) and HbA1c levels were collected to obtain an objective 
measure of diabetes status. 827 diabetic participants, either diagnosed or 
undiagnosed, were identifi ed in these analyses. We grouped risk factors by 
etiology to measure relative contributions, assessed using the adjusted gen-
eralized R2.The crude prevalence of undiagnosed diabetes was 10.7% (7.4%: 
FG > 125; 3.4% HbA1c  6.5). 21.2% of diabetes cases were undiagnosed. 
Relative contributions analysis shows that having co-morbid conditions 
(i.e. high blood pressure, heart disease, high cholesterol) was the greatest 
predictor of undiagnosed diabetes (explained 10% of the variance). Health 
insurance and access factors explained 7% (i.e. type of insurance, health 
care utilization), individual risk/lifestyle factors 7% (i.e. BMI, physical ac-
tivity, family history), and socio-demographic factors 4% (i.e. age, gender, 
race/ethnicity, socioeconomic status). The most important individual fac-
tors associated with undiagnosed diabetes were: the number of visits to a 
health care provider in the past year (p < .001), high cholesterol (p < .001), 
and family history of diabetes (p < .001). Individuals without high cholesterol 
or without a family history of diabetes were nearly 3 times more likely to be 
undiagnosed.These data indicate that factors like access to care, health care 
utilization and the presence of co-morbid conditions have a great impact on 
diabetes diagnosis.

Supported by: NIDDK (R01DK080786 and U01DK056842)

 1404-P
Changes in a Diabetes Risk Score in the Actos Now for Prevention 
of Diabetes (ActNow) Study
RALPH DEFRONZO, DEVJIT TRIPATHY, NICOLAS MUSI, PETER REAVEN, ROBERT 
GERWIEN, MICHAEL URDEA, JANICE KOLBERG, San Antonio, TX, Phoenix, AZ, 
Emeryville, CA

The ACT NOW Study showed a 72% reduction in type 2 diabetes (T2D) 
incidence in response to pioglitazone (PIO) intervention relative to placebo in 
adults with impaired glucose tolerance (IGT). In this study, longitudinal sam-
ples from 429 ACT NOW participants, 46 of whom converted to T2D, were 
tested to evaluate the potential utility of changes in a multivariate PreDx®

Diabetes Risk Score (DRS) in response to treatment.The DRS assesses the 5 
year risk of T2D using FPG, insulin, HbA1c, ferritin, CRP, IL2R  and adiponec-
tin concentrations. DRS was measured in available stored blood samples 
collected at baseline, at 15 months, and at the end of the study (EOS). Us-
ing nested Cox proportional hazards models we evaluated the changes at 
15 months in DRS, FPG and OGTT alone or in combination to predict T2D 
outcomes at EOS. The change ( ) in DRS (HR=1.91, 95% CI=1.27-1.87) was 
more predictive than FG (1.65; 1.15-2.37), but less predictive than OGTT 
(2.52; 1.72-3.7; p <0.01). A combined model with DRS and OGTT at baseline 
documented signifi cant contributions from both the tests (p 0.01) indicating 
a difference in the information contributed by each test. When the DRS was 
determined for the IGT population at baseline, the greatest benefi t from PIO 
was seen in those individuals with the highest DRS.A comparison was made 
between the changes from baseline to EOS for individual test components of 

DRS in PIO-treated individuals who reverted to NGT (180 subjects), remained 
at IGT (187) and who developed T2D (39) at EOS. As expected, the increase in 
adiponectin was substantial (+6,+3,+2 μg/mL in NGT, IGT, T2D, respectively). 
In addition, signifi cant changes in FPG, ferritin and CRP levels were noted 
between NGT, IGT and T2D at EOS. All p-values were < 0.05.The DRS test 
appears to be complementary to OGTT in the ACT NOW study population. 
There are improvements in many of the DRS test components in the PIO-
treated subjects from baseline to EOS. These markers change most in those 
subjects with the greatest improvement in glucose tolerance.

 1405-P
Low Prolactin Concentration Associates With Type 2 Diabetes and 
Impaired Glucose Regulation in Community-Dwelling Middle-Aged 
and Elderly Chinese
TIANGE WANG, YUFANG BI, JIELI LU, MIN XU, YU XU, MIAN LI, YU LIU, YUHONG 
CHEN, WEIQING WANG, GUANG NING, Shanghai, China

Emerging data show that prolactin (PRL) takes a role in whole-body insulin 
sensitivity by stimulating insulin release and regulating adipokine release. In 
the present study, we sought to explore the association between PRL and 
impaired glucose metabolism in 2483 community-dwelling middle-aged and 
elderly Chinese.After multivariable adjustment, low PRL concentration was 
signifi cantly associated with impaired glucose regulation (men: quartile 1 
vs. 4: OR 1.86, 95% CI 1.13-3.04; women: quartile 1 vs. 4: OR 1.90, 95% CI 
1.25-2.89) and type 2 diabetes (men: quartile 1 vs. 4, OR 2.25, 95% CI 1.46-
3.48; women: quartile 1 vs. 4, OR 1.85, 95% CI 1.23-2.78). PRL concentration 
was signifi cantly decreased from normal glucose regulation (men: geometric 
mean [GM] 9.46 ng/mL, interquartile range [IQR] 9.06-9.89 ng/mL; women: 
GM 10.10 ng/mL, IQR 9.71-10.50 ng/mL) to impaired glucose regulation (men: 
GM 8.88 ng/mL, IQR 8.38-9.42 ng/mL; women: GM 9.00 ng/mL, IQR 8.52-
9.51 ng/mL) to type 2 diabetes (men: GM 8.48 ng/mL, IQR 8.10-8.89 ng/mL; 
women: GM 8.72 ng/mL, IQR 8.31-9.15 ng/mL).In conclusion, low PRL con-
centration was signifi cantly associated with type 2 diabetes and impaired 
glucose regulation. To our knowledge, this is the fi rst report describing the 
association between PRL and impaired glucose metabolism in large-scale 
epidemiological study. Our fi nding suggested an underlying possibility that 
current medications known to elevate PRL levels might be novel therapeutic 
options to treat impaired glucose metabolism.



A366

For author disclosure information, see page 797.

CATEGORY

& Guided Audio Tour poster ADA-Funded Research

Ep
id

em
io

lo
gy

/
G

en
et

ic
s

PO
ST

ER
S

EPIDEMIOLOGY

 1406-P

WITHDRAWN

 1407-P
Concentrations of Vitamins A and E in Relation to Mortality Risk in 
Type 1 Diabetes
TINA COSTACOU, TREVOR J. ORCHARD, RHOBERT W. EVANS, YUEFANG CHANG, 
GERALD L. SCHAFER, Pittsburgh, PA

Data concerning vitamin supplementation effects on cardiovascular dis-
ease risk and mortality have been inconsistent and sometimes show an in-
creased risk. We thus measured serum levels of vitamins A and E ( - and 
-tocopherol) at three time points during the 20 year follow up of the Pitts-

burgh Epidemiology of Diabetes Complications (EDC) study of childhood on-
set type 1 diabetes (n=658, baseline mean age 28 and duration 19 years) and 
assessed their relationship with risk of all cause mortality. EDC participants 
with three samples available during follow up (n=455) were selected for 
study. Surprisingly, univariate analyses conducted at each time point gener-
ally showed increased concentrations of vitamin A, - and -tocopherol in 
individuals who subsequently died compared to survivors. In multivariable 
mixed model analyses allowing for univariately signifi cant risk factors (dia-
betes duration, waist to hip ratio, HbA1c, cholesterol and triglyceride levels, 
hypertension, albumin excretion rate, estimated glomerular fi ltration rate 
(CKD Epi) and white blood cell count), log vitamin A was directly ( =0.01, 
p<0.0001) and log -tocopherol inversely ( =-0.01, p=0.04) associated with 
mortality; no association was observed for -tocopherol ( =0.0005, p=0.80). 
When included in the same model, both vitamin A ( =0.02, p<0.0001) and 

-tocopherol ( =-0.01, p=0.002) remained signifi cantly associated with 
CAD. These data among individuals with type 1 diabetes suggest that vita-
min E is associated with a small protection against early mortality, whereas 
an increased risk is observed for vitamin A concentrations. Further investi-
gation into potential confounders or mediators of these intriguing observa-
tions is underway.

Supported by: NIH (DK082900-01A1 and DK34818)

 1408-P
Effectiveness of Non-Diagnostic Levels of HbA1C or Fasting Plasma 
Glucose for Diagnosing and Predicting Diabetes Mellitus: Meta-
Analysis
CHIKA HORIKAWA, SATORU KODAMA, RYOKO TAJIMA, KAZUYA FUJIHARA, 
SAKIKO YOSHIZAWA, YOKO IBE, REIKO HIRASAWA, HITOSHI SHIMANO, HIRO-
HITO SONE, Mito, Japan, Tsukuba, Japan

Using lower levels of HbA1C (A1C) or fasting plasma glucose (FPG) than 
those considered to be diagnostic is expected to detect more persons with 
undiagnosed diabetes or at high risk of future diabetes despite the possibil-
ity of overdetection (i.e. false positive). This meta-analysis aimed to compare 
the diagnostic and prognostic effectiveness of non-diagnostic levels of A1C 
and FPG. Electronic literature search using MEDLINE and EMBASE to Sept. 
30, 2011 was conducted for studies that investigated the relationship be-
tween glucose levels and diabetes using a prospective design for assessing 
predictive value or a cross-sectional design for assessing diagnostic value of 
non-diagnostic levels of A1C and FPG. Studies were limited to those 1) using 
diabetes criteria not contradictory to current ADA criteria that uses a 6.5% 
A1C cutoff level and 7.0 mmol/l FPG cutoff level; 2) assessing both A1C and 
FPG for detection; and 3) providing data on or that allowed for calculation of 
the number of true positive, true negative, false positive, and true negative 
cases. Sensitivity (Se) and specifi city (Sp) for the optimal cutoff value of A1C 
and FPG that varied among studies were pooled with a bivariate random-ef-
fects model allowing for the correlation between Se and Sp. We analyzed 17 
cross-sectional studies and 12 prospective studies. In cross-sectional stud-
ies, the pooled Se (95% confi dence interval [95%CI]) for A1C and FPG was 
0.76 (0.71 to 0.81) and 0.77 (0.67-0.84), respectively. In prospective studies, 
the pooled Se (95%CI) for A1C and FPG was 0.61 (0.55-0.67) and 0.63 (0.52-
0.72), respectively. Pooled Sp values were maintained above 0.8 in both 
designs for A1C and FPG. We concluded that the difference in diagnostic or 
prognostic value for diabetes between A1C and FPG is modest, although the 
optimal cutoff values for A1C and FPG depend on the study population.

 1409-P

 1410-P
Proinsulin-to-C-Peptide Ratio is a Better Marker of Distressed 

-Cells than Proinsulin-to-Insulin Ratio: The Insulin Resistance 
Atherosclerosis Study (IRAS)
CARLOS LORENZO, ANTHONY J. HANLEY, LYNNE E. WAGENKNECHT, MARIAN J. 
REWERS, STEVEN M. HAFFNER, San Antonio, TX, Toronto, ON, Canada, Winston-
Salem, NC, Aurora, CO

There have been inconsistent reports on proinsulin-to-insulin ratio as 
an early indicator of distressed -cells. These inconsistent fi ndings have 
been partially explained by the fact that fasting insulin is affected by he-
patic clearance of insulin. C-peptide is not cleared by the liver; consequently, 
proinsulin-to-C-peptide ratio could be a better marker of -cell dysfunction. 
In this report, we evaluated measures of disproportional hyperproinsuline-
mia (proinsulin-to-C-peptide ratio and proinsulin-to-insulin ratio) and a direct 
measure of secretion (acute insulin response [AIR] adjusted for insulin sensi-
tivity index [SI]) across the entire range of 2-h glucose. This study examined 
1022 subjects, who were not taking glucose-lowering medications (551 with 
normal, 266 with impaired, and 205 with diabetic glucose tolerance). SI and 
AIR were measured by the frequently sampled intravenous glucose toler-
ance test. Proinsulin-to-C-peptide was already increased in the upper limit 
of the normal range of 2-h glucose (above 135 mg/dl), whereas proinsulin-to-
insulin ratio only began to increase in the upper half of the impaired glucose 
tolerance range (above 166 mg/dl) (Figure). Lower AIR was demonstrated in 
the normal range of 2-h glucose (above 123 mg/dl) proximal to increase in 
proinsulin-to-C-peptide. In conclusion, proinsulin-to-C-peptide ratio is a bet-
ter marker of distressed -cells than proinsulin-to-insulin ratio. Dispropor-
tional hyperproinsulinemia appears to follow impairment in the early phase 
of insulin secretion.

WITHDRAWN
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Supported by: NHLBI (HL-47887, HL-47889)

 1411-P
Metabolomic Profi les Predicting Type 1 Diabetes
BRYAN WITTMANN, KATHY BARRIGA, PHILIP GUNST, JILL NORRIS, GEORGE 
EISENBARTH, MARIAN REWERS, Research Triangle Park, NC, Aurora, CO

Blood lipid and amino acid profi les have been previously linked with devel-
opment of type 1 diabetes (T1D). We investigated temporal relation between 
serum profi les of 382 metabolites and development of islet autoimmunity 
(IA) and T1D in 75 genetically high-risk children: 25 developed diabetes (T1D 
group), 25 developed persistent autoantibodies to insulin, GAD, IA-2 or ZnT8, 
but not T1D (IA group), and 25 were controls (C group) with similar HLA 
DR,DQ genotypes, sex, age, and family history of T1D. Metabolic profi les 
were analyzed at 4 time points: T1=age <18 mo; T2= just prior to IA; T3=after 
IA development; and T4= prior to T1D or the most recent sample for IA and 
C subjects. Metabolon’s non-targeted metabolic profi ling platform included 
two ultrahigh performance liquid chromatography/tandem mass spectrom-
etry optimized for basic species and acidic species and gas chromatography/
mass spectrometry. A repeated measures analysis of variance was used to 
determine signifi cant differences in metabolites between the study groups. 
False discovery rates (q-value) were calculated to account for multiple com-
parisons. In T1D group, carbohydrates were altered at T4 (median 61 d; IQR 
0-170 d prior to diagnosis). These children had higher serum glucose, sorbitol, 
mannose, ribose and ribitol and lower 1,5-anhydroglucitol, as compared to 
IA and C. T1D group had also higher levels of plant-associated arabinose 
and xylose at T2 and T3 as well as gluconate at T4. These pathways did not 
appear to be involved in the initiation of autoimmunity, but rather in faster 
progression to diabetes. At the earlier time points (T1-T3), metabolites as-
sociated with uremia or altered gut microbiome: urea, p-cresol sulfate, 3-in-
doxyl sulfate, phenol sulfate, phenylacetylglutamine, glycodeoxycholate, 
glycolithocholate sulfate, and taurolithocholate 3-sulfate were higher in 
T1D, and to a lesser extent in IA, as compared to C. Altered gut microbial 
activity (or less likely kidney dysfunction) appears to be present at the initia-
tion of islet autoimmunity leading to T1D.

 1412-P
Bone Marrow Adiposity is Elevated in Older Men With Type 2 Dia-
betes
YAHTYNG SHEU, ANN V. SCHWARTZ, FRANCESCA AMATI, BRET H. GOODPAS-
TER, XIAOJUAN LI, DOUGLAS C. BAUER, JANE A. CAULEY, Pittsburgh, PA, San 
Francisco, CA, Lausanne, Switzerland

Elevated bone marrow fat (BMF) is associated with osteoporosis. In ro-
dent models, diabetes mellitus (DM) results in higher BMF. However, clinical 
data on DM and BMF are not available and little is known about BMF and 
bone metabolism in older men. BMF is thought to be associated with os-
teoporosis through two mechanisms: differentiation of mesenchymal stem 
cells favoring adipogenesis over osteoblastogenesis in the bone marrow and 
stimulation of osteoclasts through release of cytokines by BMF. A total of 
156 men aged 74-96 yrs old (24% were diabetic) were recruited from the Os-
teoporotic Fracture in Men study to examine the relationship between BMF, 
DM, and bone turnover. We hypothesized that BMF is associated inversely 
with bone formation and positively with bone resorption markers. BMF at 
the lumbar spine was measured using proton magnetic resonance spectros-
copy, and was expressed relative to water (%). Fasting serum collagen type 
1 cross-linked C-telopeptide (CTX), osteocalcin (OC) and amino-terminal pro-
peptide of type I collagen (P1NP) were measured. In the analyses adjusting 
for age, DM was associated with higher BMF (59% vs 55%, p=0.03). BMF 
was positively correlated with bone formation (r=0.25 for P1NP, and r=0.17 

for OC) and resorption (r=0.17 for CTX) markers, after adjusting for age, % 
body fat and DM (all p<0.05). In addition, mean values for all 3 markers were 
32%-40% higher in the top tertile, compared to the lowest tertile of BMF 
(Table). In older men, higher BMF was associated with DM and higher bone 
turnover. Future studies should examine whether higher BMF contributes to 
the higher fracture risk observed in older men with DM. 

Adjusted mean levels of bone turnover markers by tertiles of BMF
Bone Marrow Adipose Tissue

Low tertile
(N = 51)

Mid tertile
(N = 53)

High tertile
(N = 52)

P for 
trend

Formation marker
P1NP (ng/mL) 33.63 37.61 46.81 0.002
OC (ng/mL) 16.26 21.96 22.83 0.009

Resportion marker
CTX (ng/mL) 0.28 0.33 0.37 0.015

 1413-P
The Role of Plasma Glucose at 1-Hour During the Oral Glucose 
Toler ance Test in Identifying the Alterations of Carbohydrate Me-
tabolism
ROMULUS Z. TIMAR, OANA ALBAI, IOAN A. VERESIU, ADRIAN R. VLAD, LAURA 
DIACONU, BOGDAN R. TIMAR, Timisoara, Romania, Cluj Napoca, Romania
We analyzed the characteristics of persons with elevated 1-hour plasma 
glucose (1h-PG)  200 mg/dl during OGTT, but with normal glucose tolerance 
(NGT) according to current WHO criteria.The study included 778 adults, 342 
men (44%) and 436 women (56%), with mean age 47.7 ± 13.1 years, and 
no history of previous glucose regulation disturbances. All subjects were 
subjected to an OGTT with 75 g glucose; fasting plasma glucose (FPG), 1h-
PG, 2h-PG were measured using an enzymatic method with glucose oxidase.
The prevalence of carbohydrate metabolism disturbances was 21.5%, as 
follows: 5.9% DM, 5.7% IGT, 4.9% IFG and 5% IFG + IGT.Of the 611 individu-
als with NGT, a subgroup of 44 persons (7.2%) had, however, the 1h-PG 
200 mg/dl, which represents 5.6% of all study subjects. In this subgroup 
9 persons (20.4%) were normoponderal, 12 (27.3%) had overweight and 23 
(52.3%) were obese.Cardiometabolic risk factors were higher in subjects 
with alterated glucose tolerance (AGT), according to WHO, as well in those 
with NGT and 1h-PG  200 mg/dl, compared to persons with NGT and 1h-PG 
<200 mg/dl (p <0.001) (Table 1).
Table 1. Cardiovascular risk factors in study subjects

Parameter NGT with 
1h-PG <200 

mg/dl

NGT with 
1h-PG 200 

mg/dl

AGT p 
(ANOVA)

BMI (kg/m2) 23.8 ± 3.9 27.9 ± 4.4 29.7 ± 4.8 p<0.001
Abdominal circumference (cm) 85.7 ± 13.3 90.4 ± 14.5 93.2 ± 16.2 p<0.001
Total cholesterol (mg/dl) 169.7 ± 38.6 212.1 ± 43.6 211.8 ± 42.1 p<0.001
Triglycerides (mg/dl) 97 ± 73.5 173.6 ± 81.2 196.5 ± 92.2 p<0.001
HDLc (mg/dl) 46.6 ± 6.8 43.2 ± 6.2 42.8 ± 6.1 p<0.001
LDLc (mg/dl) 112.4 ± 21.6 131 ± 23.2 138.9 ± 28.7 p<0.001

The prevalence of the MS in subjects with NGT and 1h-PG  200 mg/dl was 
54.5%, two-fold that encountered in those with NGT and 1h-PG <200 mg/dl 
(21.7%) and was similar to that found in persons with AGT: 58.7%.Values of 
1h-PG 200 mg/dl during OGTT identifi es a condition, intermediate between 
the NGT and AGT, which is associated with high cardiometabolic risk and 
requires implementation of intensive stategies to prevent or delay progression 
to diabetes.

 1414-P
Second-hand Smoke is Associated With Both Obesity and DM: Data 
from National Health and Nutrition Examination Survey, 2001-2006
DULCIE KERMAH, MAGDA SHAHEEN, DEYU PAN, THEODORE C. FRIEDMAN, Los 
Angeles, CA

Multiple cross-sectional studies have shown a positive association be-
tween cigarette smoking and the rate of type 2 diabetes (DM), an asso-
ciation that is surprising as smokers are leaner than non-smokers and obe-
sity is associated with higher rates of diabetes. However, the relationship 
between second-hand smoke and diabetes is not known. We examined a 
cohort of 6391 adults from the National Health and Nutrition Examination 
Survey, 2001-2006, a cross-sectional survey designed to monitor the health 
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and nutritional status of the US population, and ran a multivariate linear 
regression between three dependent variables [body mass index (BMI), fast-
ing glucose and HbA1c] and smoking status. Current primary smokers were 
defi ned as answering “yes” to the question, “do you smoke cigarettes?” and 
having a serum cotinine level greater than 3.0 ng/mL. Second-hand smokers 
were defi ned as answering “no” to the question, “do you smoke cigarettes?” 
and having a serum cotinine level between 0.05 ng/mL and 3.0 ng/mL. 
We controlled for age, gender, race, alcohol and physical activity for each 
model. Second-hand smokers (p-value <0.001) and current primary smokers 
(p-value <0.01) had higher HbA1c compared to non-smokers (p-value <0.001). 
Second-hand smokers also had higher fasting glucose levels compared to 
non-smokers (p-value <0.05), while there was no difference between current 
primary smokers and non-smokers. Second-hand smokers had higher BMI 
compared to non-smokers (p-value <0.001), while current primary smokers 
had lower BMI compared to non-smokers (p-value <0.01). We conclude that 
second-hand smoke is associated with both obesity and DM, while primary 
smoke is only associated with DM. Our results support the importance of ef-
forts at reducing exposure to second-hand smoke. More studies are needed 
to show a causal relationship between second-hand smoke and DM and to 
understand the mechanisms involved in the association.

Supported by: R24DA017298 and U54RR026138

 1415-P
Prediction of Incident Diabetes by Measurements of both HbA1C 
and Fasting Plasma Glucose in Comparison With Use of HbA1c or 
FPG Alone: A Meta-Analysis
SATORU KODAMA, CHIKA HORIKAWA, RYOKO TAJIMA, KAZUYA FUJIHARA, 
SAKIKO YOSHIZAWA, YOKO IBE, REIKO HIRASAWA, HITOSHI SHIMANO, KA-
ZUMI SAITO, HIROHITO SONE, Ibaraki, Japan, Tokyo, Japan

Use of only HbA1C (A1C) or fasting plasma glucose (FPG) for diabetes 
screening is known to miss a large portion of those who will develop diabe-
tes in the future. This meta-analysis aimed to compare the predictive value 
among A1C levels above study-specifi c A1C cut-off values, FPG levels above 
study-specifi c FPG cut-off values or the combination of both (A1C-FPG) above 
study-specifi c values. Electronic literature search up to Sept. 30, 2011 was 
conducted for prospective studies examining incident diabetes in relation to 
baseline glucose levels. Included studies had to provide data on or to allow 
calculation of the number of true positive, true negative, false positive, and 
true negative cases for A1C only, FPG only, and A1C-FPG. Sensitivity (Se) and 
specifi city (Sp) and corresponding 95% confi dence intervals (in square brack-
ets) for the study-specifi c optimal cutoff value were pooled with a bivariate 
random-effect model. Analysis of 8 eligible studies indicated that A1C-FPG 
improved Se (0.89 [0.83-0.95]) by more than 20% compared with the single 
use of A1C (0.65 [0.57-0.72]) or FPG (0.69 [0.57-0.69]). However, A1C-FPG de-
creased Sp to 0.62 [0.56-0.68] compared with the single use of A1C (0.81 
[0.74-0.86]) or FPG (0.82 [0.76-0.86]). These point estimates are shown in the 
Figure with a hierarchical summary receiver-operating characteristic curve. 
In conclusion, compared with use of A1C or FPG alone, use of combined A1C-
FPG cutoff values detected more persons at high risk of future diabetes with 
a similar extent of over-detection.

 1416-P
A Longitudinal Assessment of Skeletal Muscle Adiposity and Type 2 
Diabetes in African Ancestry Men
IVA MILJKOVIC, YAHTYNG SHEU, ALLISON L. KUIPERS, BRET H. GOODPDASTER, 
CLAREANN H. BUNKER, ALAN L. PATRICK, JOSEPH M. ZMUDA, Pittsburgh, PA, 
Scarborough, Trinidad and Tobago

Adipose tissue (AT) infi ltration in skeletal muscle is greater in African 
compared with European ancestry men and may play an important role in 
the development of type 2 diabetes. Longitudinal studies examining skel-
etal muscle adiposity with aging are lacking, particularly in high-risk African 
ancestry populations. We examined longitudinal changes in fasting serum 
levels of glucose (mg/dl) and insulin (μU/ml), and computed tomography mea-
sured calf skeletal muscle adiposity [total, subcutaneous, and intermuscular 
AT (mm2); and skeletal muscle attenuation (mg/cm3)] in 298 Afro-Caribbean 
men (mean age and BMI: 61 yr, 27.4 kg/m2). Muscle attenuation refl ects the 
intra-muscular AT content such that greater intra-muscular AT is associ-
ated with lower muscle attenuation. The homeostasis model assessment 
(HOMA-IR) score was calculated to assess whole-body insulin resistance. 
During the 5.5 years follow-up, we observed a signifi cant (P<0.0001) overall 
annualized percentage increase in total (2.1 %/yr), subcutaneous (2.9 %/yr), 
and intermuscular (8.6 %/yr) AT, glucose (1.2 %/yr), insulin (6.4 %/yr), and 
HOMA-IR (8.1 %/yr), and a decrease in skeletal muscle attenuation (-0.28 %/
yr). Decrease in muscle attenuation accelerated with increasing age: -0.21%, 
-0.23% and -0.40% per year among men aged 40-54 yr, 55-64 yr, and 65+ 
yr, respectively (P for trend = 0.021). Changes in muscle attenuation were 
correlated with changes in fasting glucose (r=-0.19; P=0.0015) and HOMA-
IR (r=-0.12; P=0.05). There was also a trend toward a positive association 
between changes in intermuscular AT and fasting insulin (r=0.10; P=0.08). 
All fi ndings related to skeletal muscle adiposity were independent baseline 
age and total AT. Our fi ndings suggest that both inter- and intra- muscular 
AT increase with advancing age, and may contribute to aging-related hy-
perglycemia, hyperinsulinemia and insulin resistance independent of total 
adiposity among African ancestry men.

Supported by: NIDDK (K01-DK083029) and NIAMS (R01-AR04974)

 1417-P
Hyperglycemia during Critical Illness Predicts Future Diabetes
MERCEDES FALCIGLIA, RON W. FREYBERG, PETER L. ALMENOFF, DAVID A. 
D’ALESSIO, MARTA L. RENDER, Cincinnati, OH, Kansas City, KS

Despite evidence that hyperglycemia is associated with poor outcomes 
and treating hyperglycemia may decrease morbidity and mortality, the 
causes of elevated glucose in hospitalized patients remain unclear. The 
most common explanation is “stress hyperglycemia”, a process in which 
hyperglycemia is postulated to result from factors related to the stress of 
illness such as stress hormones and cytokines. However, an alternative ex-
planation is that inpatient hyperglycemia refl ects underlying abnormalities 
of glucose regulation, such as pre-diabetes, that manifest with the stress of 
severe illness.To test the hypothesis that inpatient hyperglycemia refl ects 
a predisposition to diabetes (DM), we examined a cohort of 62,131 patients 
without DM admitted to 173 Veterans Affairs ICUs from 2002-03. Mean glu-
cose (MG) for each patient was calculated. DM was defi ned by ICD-9-CM 
codes or outpatient prescription of anti-hyperglycemic medications. A Cox 
model with MG group as the independent variable and normoglycemic group 
as the reference was used to determine if ICU MG predicted DM in the 5-6 
years following discharge. Covariates included age, gender and severity of 
illness. Death was a censoring event.Over the 5-6 year follow-up, the cumu-
lative incidence (%) of DM was 12, 16, 25, and 36 respectively for MG 70-110, 
111-145, 146-199 and >200 mg/dl, and the time to development of DM was 
33, 30, 27 and 22 months respectively. Adjusted hazard ratios of developing 
DM for MG 111-145, 146-199, and >200 mg/dl were 1.1, 1.2 and 1.4 respec-
tively (p<0.0001). In this ICU cohort the rate of progression to DM for those 
with severe hyperglycemia was similar to published rates for ambulatory 
individuals with pre-diabetes. Our fi ndings suggest that a signifi cant number 
of non-diabetic individuals who develop severe hyperglycemia during hospi-
talization have an underlying predisposition to DM, and that interventions to 
identify and treat these individuals may prevent the progression to DM.

Supported by: NIDDK, VA Inpatient Evaluation Center
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 1418-P
Longitudinal Progression of Insulin Clearance: The Insulin Resis-
tance Atherosclerosis Study (IRAS)
CHRISTINE LEE, STEVEN M. HAFFNER, LYNNE E. WAGENKNECHT, CARLOS 
LORENZO, MARIAN J. REWERS, ANTHONY J. HANLEY, Toronto, ON, Canada, 
Houston, TX, Winston-Salem, NC, San Antonio, TX, Aurora, CO

Insulin clearance is an integral component of insulin metabolism and it 
serves as a compensatory mechanism in response to insulin resistance to 
maintain fasting insulin levels. However, little is known about the longitu-
dinal progression of the metabolic clearance of insulin (MCRI). We aimed to 
describe the change in MCRI between baseline and 5-yr follow-up exams 
and to explore its multivariate determinants in 784 non-diabetic Caucasian, 
Hispanic and African-American IRAS participants. MCRI, insulin sensitiv-
ity (SI), and acute insulin response (AIR) were determined from frequently 
sampled intravenous glucose tolerance tests. The distribution of MCRI at 
each exam and the change in MCRI between exams stratifi ed by sex, ethnic-
ity, family history of diabetes, baseline glycemic status and progression to 
diabetes are summarized in Table. Factors that independently associated 
with the change in MCRI were explored using multivariable-adjusted linear 
regression models. A 29% decline in MCRI over time was observed, with 
similar declines in all stratifi ed analyses. Participants who had normal gly-
cemia at baseline had a greater decline of MCRI, although their MCRI level 
at follow-up remained higher than those with impaired glucose tolerance. 
Hispanic ethnicity, BMI, AIR and systolic blood pressure were independent 
negative correlates of the change in MCRI, whereas SI was an independent 
positive correlate (all p<0.05). This study suggests a progressive decline of 
MCRI over 5 yr and identifi es its independent metabolic determinants in in-
dividuals with normal or impaired glucose tolerance.

MCRI (l/min) Baseline Follow-up Change % change p-value
All participants 5.28

(3.92, 7.10)
3.67

(2.87, 4.80)
-1.47

(-2.91, -0.34)
-29.4 <0.0001

By sex
Men 5.16

(3.92, 7.11)
3.52

(2.79, 4.60)
-1.52

(-3.17, -0.43)
-31.4 <0.0001

Women 5.32
(3.92, 7.06)

3.84
(2.95, 5.00)

-1.37
(-2.70, -0.31)

-27.7 <0.0001

P=0.1 between groups
By ethnicity

Caucasian 5.73
(4.37, 7.61)

4.05
(3.10, 5.32)

-1.55
(-3.21, -0.44)

-28.9 <0.0001

African-Ameri-
can

5.20
(3.97, 6.51)

3.39
(2.60, 4.26)

-1.61
(-2.98, -0.83)

-34.5 <0.0001

Hispanic 4.81
(3.62, 6.56)

3.63
(2.82, 4.66)

-1.11
(-2.49, -0.014)

-24.1 <0.0001

P=0.07 between groups
By family history of diabetes

Yes 4.84
(3.70, 6.46)

3.50
(2.61, 4.51)

-1.26
(-2.63, -0.33)

-27.3 <0.0001

No 5.55
(4.05, 7.37)

3.81
(3.02, 4.97)

-1.55
(-3.02, -0.36)

-30.1 <0.0001

P=0.4 between groups
By glycemic status

Normal 5.54
(4.24, 7.41)

3.81
(3.03, 4.96)

-1.58
(-3.22, -0.44)

-31.3 <0.0001

IGT 4.71
(3.47, 6.10)

3.48
(2.61, 4.43)

-1.15
(-2.38, -0.079)

-26.8 <0.0001

P=0.02 between groups
By progression to diabetes

Yes 4.64
(3.38, 5.67)

3.11
(2.18, 4.18)

-1.17
(-2.43, -0.15)

-29.5 <0.0001

No 5.46
(4.02, 7.23)

3.80
(3.02, 4.87)

-1.48
(-3.01, -0.40)

-29.4 <0.0001

P=0.8 between groups

 1419-P
Distinct Ethnic Differences in Blood Pressure Across Glucose Cat-
egories
LEI ZHANG, QING QIAO, EDWARD D. JANUS, TAI HING LAM, COEN D. STE-
HOUWER, STEFAN SÖDERBERG, VISWANATHAN MOHAN, YANHU DONG, 
PEKKA JOUSILAHTI, TOMOKO NAKAGAMI, WILFRED Y. FUJIMOTO, JAAKKO 
TUOMILEHTO, FOR THE DECODE/DECODA STUDY GROUP, Qingdao, China, Hel-
sinki, Finland, Weifang, China, Footscray, Australia, Hong Kong, China, Maastricht, 
The Netherlands, Umeå, Sweden, Melbourne, Australia, Chennai, India, Tokyo, Ja-
pan, Seattle, WA

Prior investigators have found important differences in blood pressure 
(BP) levels among populations of different ethnicities. This may, at least in 
part, contribute to understanding the unequally distributed risk for cardio-
vascular disease (CVD) and stroke among different populations. However, 
blood glucose as an important risk factor has not been taken into account or 
well controlled for in previous studies. Little is known about the ethnic dif-
ference in BP levels in relation to glucose levels. This is examined based on 
the collaborative data analysis of the DECODE and the DECODA studies of 
Europeans and Asians. Data of 41 study cohorts from 17 countries, consist-
ing of 39,230 men and 42,672 women aged 25-74 years and representing 9 
ethnic groups, were studied. Odds ratio (OR) for having hypertension were 
estimated for each ethnic group stratifi ed by glucose categories adjusting 
for age, body mass index, total cholesterol and smoking status. Compared 
with Central & Northern (C&N) Europeans, multivariable adjusted ORs (95% 
confi dence intervals) for having hypertension were 1.75 (1.57-1.96), 1.28 
(1.06-1.54), 1.24 (0.94-1.63) and 1.01 (0.68-1.50) in Northern Chinese men 
but 1.03 (0.91-1.16), 0.65 (0.51-0.83), 0.59 (0.44-0.81) and 0.70 (0.52-0.95) in 
Asian Indian men who had normoglycemia, prediabetes, undiagnosed and 
diagnosed diabetes, respectively. Similar results were obtained for women. 
Among the ethnic groups, Asian Indian had relatively low prevalence of hy-
pertension but the highest prevalence of prehypertension (SBP 120-139/DBP 
80-89 mmHg) in both non-diabetic and diabetic individuals (p<0.05 for all 
comparisons). In conclusion, there are distinct ethnic differences in BP levels 
at corresponding degree of glucose intolerance. Further study to understand 
the contribution of hypertension to the CVD and cerebrovascular diseases 
in different races is important in making guidelines for the prevention and 
treatment of hypertension and other cardiovascular risk factors.

 1420-P
Low Serum Bilirubin Level is a Novel Risk Factor or a Novel Marker 
for the Progression of Diabetic Microvascular Complications
ERINA ETO, TOYOSHI INOGUCHI, NORIYUKI SONODA, YASUTAKA MAEDA, NAO-
KI NAKASHIMA, SUMINORI KONO, RYOICHI TAKAYANAGI, Fukuoka, Japan

Recently, bilirubin has been paid attention to as a strong endogenous anti-
oxidant. We reported that patients with diabetes with mild lifelong hyperbil-
irubinemia caused by Gilbert syndrome had a remarkably lower prevalence 
of diabetic nephropathy, retinopathy and ischemic heart disease, along with 
reduced levels of markers of oxidative stress and infl ammation, suggesting 
the benefi cial effect of bilirubin. In contrast, to our knowledge, there have 
been no studies showing how low concentrations of serum bilirubin levels 
are the risk for microvascular complications. The present study was under-
taken to reveal the association of low bilirubin levels with the prevalence of 
microvascular complications and to fi nd out its cut points of bilirubin levels. 
Patients with diabetes (N=429) who visited Kyushu University Hospital were 
recruited. The prevalence of macroalbuminuria (urinary albumin to creatinine 
excretion ratio >300 mg/ g creatinine), retinopathy, and neuropathy were 
negatively correlated with bilirubin levels, respectively. Next, cut points of 
bilirubin levels were detected using receiver operating characteristic curve 
analyses or recursive partitioning analysis which creates a decision tree 
with respect to factors, variables and their interactions which are the most 
important in determining the outcome. Optimal cut points were 0.4 mg/ dL 
for macroalbuminuria and retinopathy, and 0.5 mg/ dL for neuropathy. Odds 
ratios and 95 % CI of microvascular complications adjusted for various risk 
factors were evaluated by logistic regression model. Adjusted odds ratios in 
higher bilirubin group versus lower group were 0.14 (0.05-0.44) for macroal-
buminuria, 0.35 (0.12-0.92) for retinopathy, and 0.48 (0.24-0.97) for neuropa-
thy. In conclusion, the present study showed that low serum bilirubin level 
may be a novel risk factor or a novel marker for the progression of diabetic 
microvascular complications.
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 1421-P
Ancestral Effect on HOMA-IR Levels in an American Population of 
Mexican Origin: Personalized Medicine in the Genomic Era?
HUI-QI QU, QUAN LI, ANNE R. RENTFRO, YANG LU, CRAIG L. HANIS, SUSAN P. 
FISHER-HOCH, JOSEPH B. MCCORMICK, Brownsville, TX, Montreal, QC, Canada, 
Houston, TX

Our previous study identifi ed that increased HOMA-IR is commonly seen in 
an adult Mexican American population, using our community based Cameron 
County Hispanic Cohort (Qu et al 2011). HOMA-IR in this cohort has a me-
dian of 3.00 (25% percentile=1.77, and 75% percentile=5.21), corrected for 
sampling bias based on Census data to account for age, gender, tract/block 
and household clustering. Mexican Americans are an admixed population. To 
assess ancestral effect on HOMA-IR, we genotyped 103 continental ances-
try informative markers (AIMs) for Mexican Americans (Kosoy et al 2009). 
Ancestral analysis used the Admixture Software (http://www.genetics.ucla.
edu). Three continental population references were 90 Yoruba in Ibadan, Ni-
geria (YRI), 90 Utah residents with Northern and Western European ances-
try from the CEPH collection (CEU), and 105 Amerindians (50 Mayans, 29 
Nahuas, and 26 Quechuans). The YRI and CEU data were from the HapMap 
project, and the Amerindian data were from the study by Kosoy et al. Mexi-
can Americans in our study are admixed with predominantly European and 
Native American ancestry. After correction for age, gender, body mass index 
(BMI), annual income, and educational levels, the Amerindian ancestral com-
ponent is associated with increased HOMA-IR ( =0.146, p=1.33x10-6), and 
the European ancestral component is associated with decreased HOMA-IR 
( =-0.149, p=1.50 x10-6). Quantitatively, our study highlights the ancestral 
effects on insulin resistance, which warrants consideration for personalized 
intervention for insulin resistance and diabetes in Mexican Americans.

Table 1 Ancestral analysis of the Mexican Americans in the CCHC cohort
Ancestry Minimum 25% 

Percentile
Median 75% 

Percentile
Maximum

European 0.000 0.357 0.456 0.549 0.950
African 0.000 0.066 0.110 0.152 0.370
Amerindian 0.000 0.333 0.430 0.531 1.000

Supported by: NIH (MD000170 P20, 1U54RR023417-01)

 1422-P
Military Experience and Metabolic and Cardiovascular Risk Fac-
tors Levels in Police Offi cers
TARA A. HARTLEY, CECIL M. BURCHFIEL, ANNA MNATSAKANOVA, MICHAEL E. 
ANDREW, JOHN M. VIOLANTI, Morgantown, WV, Buffalo, NY

Police offi cers have higher levels of cardiovascular disease (CVD) risk fac-
tors compared to the U.S. general population. Increases over time in CVD risk 
factor levels for military personnel parallel those of the U.S. general popula-
tion. The combination of policing and military service may further increase 
CVD risk. In this cross-sectional study we examined differences in metabolic 
and CV risk factors among police offi cers with and without military experi-
ence.Participants, 452 police offi cers from the Buffalo Cardio-metabolic Oc-
cupational Police Stress Study, were classifi ed by experience: no military 
(n=334), non-combat military (n=84), and military with combat (n=34). Mean 
levels and percentages of risk factors were compared between the three 
groups and adjusted for age and sex. P-values were derived from linear re-
gression and chi-square tests.Police offi cers with combat experience had 
higher fasting blood glucose levels (101.0 mg/dL) than those without combat 
experience (93.3 mg/dL, p=0.003) and those without military experience 
(92.8 mg/dL, p=0.001). Those with combat experience had higher glycosylat-
ed hemoglobin (HbA1c) levels compared to those without military experience 
(5.74mg/dL vs 5.56 mg/dL, p=0.04). Offi cers with military experience were 
more likely to be glucose intolerant than those without military experience 
(p=0.02). Combat offi cers had lower serum total cholesterol levels (p=0.04) 
and were three times as likely to be taking cholesterol lowering medication 
than non-military offi cers. No differences were found for other CVD risk fac-
tors including body mass index, blood pressure, and serum triglyceride, HDL 
and LDL-cholesterol levels.Offi cers with military experience had signifi cantly 
higher fasting blood glucose and HbA1c levels compared to those without 
military experience and thus may be at greater risk for developing diabetes. 
Prospective studies in this occupational group would contribute to an under-
standing of the reasons for these differences.

Supported by: National Institute for Occupational Safety and Health

 1423-P
Infl uence of BMI on Insulin Secretion and Insulin Sensitivity in 
Asian Indian Subjects With Impaired Glucose Tolerance: Analysis 
of the Indian Diabetes Prevention Studies
SAMITH SHETTY, SNEHALATHA CHAMUKUTTAN, NANDITHA ARUN, RAM JAG-
ANNATHAN, SELVAM SUNDARAM, RAMACHANDRAN AMBADY, Chennai, India

Impaired glucose tolerance (IGT) is associated with raised insulin re-
sistance (IR) and / or -cell defect. The natural history of IGT and the out-
come of preventive interventions will also largely depend on the existing 
pathophysiology.Purpose of this analysis was to study the differences in 

-cell defect and in IR in persistent IGT subjects with varied body mass index 
(BMI).Among the IGT subjects in the Indian Diabetes Prevention Programme 
- 1 and 2, (n=845, M:W 698:147) (mean (SD) age-46.6 (6.1) years), -cell func-
tion (incremental ratio of insulin to glucose at 30  during OGTT, Delta I/G) 
and insulin resistance (measured by HOMA method (IR)) were calculated. 
Abnormal proportions of either or both functions were assessed in subjects 
with IGT (on two oral GTTs (WHO criteria)) categoried as non-obese (BMI 
(kg/m2) <23), overweight (BMI > 23 -<25), and obese (BMI > 25). Values > me-
dian of HOMA-IR (> 4.1) and < median for Delta I/G (<28) in normal subjects 
were taken as the cutoff for abnormal values.Plasma insulin values, IR and 

-cell function increased gradiently with BMI. -cell defect was signifi cantly 
higher in non-obese (52.5%) than in overweight (38.9%) and obese (32.0%) 
categories and percentage with IR increased with BMI in these respective 
categories (36.1%,50.3% and 64.5%) (p<0.0001 Vs non-obese for both). 
Prevalence of combined abnormalities was similar in all categories (16.5%, 
18% and 17.8% respectively). -cell defect was more common among non-
obese group while IR was more prevalent in overweight and obese groups. 
Overweight and obese categories had lower percentage of -cell defect and 
compensatory hyperinsulinaemia was seen. Basic pathophysiology differs in 
non-obese and obese IGT subjects. Strategies to reduce IR and thus reduce 

-cell stress would be effective in overweight/obese groups.

 1424-P
Interleukin 18, Hepatitis B Carriage and Insulin Resistance in Ap-
parently Healthy Chinese
LIANG SUN, ZHIJIE YU, HUAIXING LI, XINGWANG YE, DANXIA YU, GENG ZHANG, 
GENG ZHONG, XU LIN, Shanghai, China

Accumulating evidence suggested that increased interleukin 18 (IL-18) 
levels were associated with insulin resistance (IR). Besides adiposity and 
muscle tissue, the expression of IL-18 mRNA was observed in liver. Mean-
while, the IL-18 gene polymorphisms were associated with the susceptibility, 
clearance and outcome of hepatitis B virus (HBV) infection, which is highly 
prevalent in Chinese (7.2% hepatitis B surface antigen [HBsAg] carriers). 
Therefore, we aimed to investigate to what extent the association between 
IL-18 and IR could be explained by HBV infection and impaired liver func-
tion, indicated by elevated liver enzymes (AST, ALT and GGT), in apparently 
healthy Chinese. A population-based sample of 1059 Chinese aged 35-54 
years was used to measure plasma IL-18, glucose, insulin, HBsAg and liver 
enzymes. Participants with positive HBsAg, or elevated enzymes, or both 
showed signifi cantly higher levels of IL-18 and HOMA-IR than their nega-
tive HBsAg and normal enzyme counterparts, after adjusting for age, sex 
and BMI. Moreover, the association between IL-18 and IR (odds ratio 2.17, 
95% Confi dence Interval 1.39-3.40) in non-diabetic subjects (n=898) was 
substantially higher in the highest than the lowest tertile of IL-18 after mul-
tiple adjustments including BMI (Figure 1, P<0.001). Additional adjusting for 
HBsAg and liver enzymes did not substantially alter the results. Therefore, 
elevated IL-18 might refl ect HBV infection and impaired liver function, but 
its association with IR was independent of BMI, HBsAg and liver enzymes 
in apparently healthy Chinese. Prospective studies are needed to confi rm 
our fi ndings.
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Supported by: The NSFC (30930081 and 81021002) and 973 Program 
(2011CB504002)

 1425-P
Differences in Diabetes-Related Behaviors between Latinas and 
Non-Latinas in California
MATTHEW J. O’BRIEN, VICTOR ALOS, ADAM DAVEY, ROBERT C. WHITAKER, 
Philadelphia, PA

Certain dietary and physical activity behaviors have been associated with 
the risk of developing type 2 diabetes (T2D), yet little is known about the 
prevalence of these behaviors among Latinas--the demographic group with 
the highest lifetime risk of T2D. The purpose of this cross-sectional study 
was to compare the prevalence of diabetes-related behaviors in Latinas and 
non-Latinas in California. Using data from the 2009 California Health Inter-
view Survey, we compared self-reported diabetes-related behaviors in Lati-
nas (N=4,321) to non-Latinas (N= 21,112) after excluding women who were 
pregnant or had diabetes. For the following 7 behaviors, we determined the 
cut point for the least healthy tertile: walking for at least 10 minutes ( 2
times/week), doing moderate/vigorous physical activity (0 days/week), and 
consuming fast food ( 2 times/week), sugar-sweetened beverages ( 31 
times/month), desserts ( 14 times/month), and fried potatoes ( 4 times/
month). In logistic regression models adjusted for age, citizenship, smoking, 
self-reported health status, parity, marital status, income, and education, 
Latinas had higher risk (odds ratio, 95% confi dence interval) of being in the 
least healthy tertile for the consumption of fast food (1.80, 1.50-2.17), sugar-
sweetened beverages (1.51, 1.28-1.79), and fried potatoes (OR 1.26, 1.06-
1.50), and lower risk for desserts (0.76, 0.65-0.88). Latinas and non-Latinas 
had similar physical activity levels. Differences in diet between Latinas and 
non-Latinas--particularly for fast food and sugar-sweetened beverages--
may be the focus of interventions to prevent diabetes in Latinas. Further 
research is needed to understand the determinants of observed dietary dif-
ferences between these ethnic groups.

 1426-P
Non-Alcoholic Fatty Liver Disease is Not an Independent Compo-
nent of the Metabolic Syndrome
MARK M. SMITS, GEORGE N. IOANNOU, EDWARD J. BOYKO, KRISTINA M. UTZ-
SCHNEIDER, Seattle, WA

Non-alcoholic fatty liver disease (NAFLD) is strongly related to obesity 
and insulin resistance and has been proposed as an additional, independent 
component of the metabolic syndrome (MetS). To test whether its inclusion 
improves characterization of the clustering of the MetS variables using Con-
fi rmatory Factor Analysis (CFA) models, we analyzed data from NHANES III 
(1988-1994) on subjects with liver fat measured by ultrasound. After exclu-
sions (pregnancy, alcohol abuse, hepatitis C antibody, anti-diabetic/antihy-
pertensive medication use, missing or non-fasting data) data on 3846 sub-
jects (1708M/2138F, age 40.8±14.9 y; mean±SD) were available. Of these, 
20.5% had the MetS by ATP-III criteria and 30.2% had NAFLD. Using regres-
sion analysis, liver fat was signifi cantly (p <0.001) associated with the pres-
ence of the MetS, waist circumference (WC), blood pressure, fasting trig-

lycerides (TG), HDL and glucose after adjusting for age, gender and alcohol 
intake. After accounting for complex survey design, a basic CFA model with 
one latent variable showed excellent fi t in explaining associations between 
the observed variables of MetS: glucose, WC, TG/HDL ratio and mean arte-
rial pressure (Chi squared [ 2]1.38, p=0.5; Comparative Fit Index [CFI] 1.000 
and Root Mean Square Error of Approximation [RMSEA] 0.0000). Addition 
of NAFLD to the basic model as a fi fth observed variable decreased model 
fi t as refl ected by a greater 2 (9.8) and RMSEA (0.016), and lower p-value 
(0.08) and CFI (0.998). To determine if NAFLD was related to MetS simply 
due to its correlations with the other variables, the model was further modi-
fi ed to account for these correlations and the association between NAFLD 
and the latent variable was removed. Model fi t parameters improved and 
were similar to the basic model.Based on these fi ndings, we conclude that 
NAFLD is more appropriately considered as a condition strongly associated 
with observed MetS features rather than as a direct manifestation of the 
underlying condition.

Supported by: Veterans Affairs

 1427-P
Age at Menarche is Associated With Metabolic Syndrome in the 
CARDIA Study
JILL DREYFUS, DAVID R. JACOBS, PAMELA J. SCHREINER, MERCEDES R. CAR-
NETHON, ELLEN W. DEMERATH, Minneapolis, MN, Chicago, IL

Given that early age at menarche associates with cardiometabolic dis-
eases in later adulthood, we hypothesized that earlier age at menarche is 
associated with metabolic syndrome (MetS) among young adult women. 
Our analysis included 1,672 women aged 18-30 years at baseline in CAR-
DIA during 1985-86 and followed for 20 years through 2006. We excluded 
diabetes at baseline and age at menarche <9 or >17 years. Linear regression 
assessed the association between age at menarche and a continuous MetS 
score (sum of z-scores of components) and its individual components (waist 
circumference, HDL-C, triglycerides, SBP, and glucose) at baseline and 20 
year follow-up exams. Mean age at menarche was 12.6 years (SD=1.5, medi-
an=13.0) and mean baseline MetS score was -0.12 (SD=0.52, median=-0.18). 
Earlier age at menarche had a signifi cant inverse association with the MetS 
score and most components, more strongly after 20 years than at baseline 
(Table 1, model 1). As higher adiposity is strongly associated with early me-
narche, adjustment in model 2 for waist circumference explained all baseline 
associations, but year 20 MetS score, triglycerides, and glucose remained 
signifi cant. In early adulthood, age at menarche was associated with the 
MetS score and components through waist circumference, but associations 
strengthened and remained independent of waist circumference after 20 
years. More closely monitoring cardiometabolic risk factors among women 
who matured early may be useful for disease prevention.

Table 1. Association of age at menarche (per year) with a continuous metabolic 
syndrome score (sum of z-scores) and its components in CARDIA, n = 1672

Baseline  (p-trend) Year 20  (p-trend)
Model 1 Model 2 Model 1 Model 2

MetS cluster score -0.03 (p<0.01) -0.01 (p=0.38) -0.09 (p<0.01) -0.03 (p=0.01)
Waist -0.83 (p<0.01) NA -1.68 (p<0.01) NA
SBP -0.32 (p=0.04) -0.12 (p=0.43) -0.48 (p=0.05) -0.17 (p=0.49)
HDL-C 0.49 (p=0.02) 0.20 (p=0.31) 0.91 (p<0.01) 0.18 (p=0.46)
Triglycerides -0.33 (p=0.58) 0.32 (p=0.57) -3.8 (p<0.01) -1.9 (p=0.05)
Glucose -0.29 (p=0.02) -0.13 (p=0.28) -1.46 (p<0.01) -0.92 (p=0.02)
Notes: Model 1 adjusted for age, race, and education. Model 2 adjusted for 
variables in Model 1 plus waist circumference at either baseline (for baseline 
analysis) or year 20 (for year 20 analysis).

 1428-P
Independent Contribution of HbA1c, Systolic Blood Pressure, and 
LDL Cholesterol Control to Risk of Cardiovascular Disease Hospital-
izations in Type 2 Diabetes
GREGORY A. NICHOLS, SHREEKANT PARASURAMAN, SANDRA GOTLIB, Port-
land, OR, Wilmington, DE

Managing diabetes includes optimizing glycemic, blood pressure, and 
low-density lipoprotein cholesterol (LDL-C) control. We examined which risk 
factors alone or in combination were most strongly associated with risk of 
cardiovascular disease hospitalizations (CVDh).We identifi ed 30,635 type 
2 diabetes members of Kaiser Permanente Northwest who had no known 
prior CVDh. Beginning in 2002, we identifi ed the earliest point patients had 
glycosolated hemoglobin (A1C), systolic blood pressure (SBP), and LDL-C 
measurements within 6 months of each other and followed them until they 
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died, disenrolled, or 31 December 2010. The outcome was a hospitalization 
with a 1st listed diagnosis of CVD. Using mean A1C, SBP and LDL-C between 
baseline and end of follow-up, we identifi ed dichotomous categories of A1C 
control (<7%), SBP control (<130mmHg) and LDL control (<100mg/dl) and es-
timated the incidence rate of CVDh independently associated with all combi-
nations of risk factors controlling for age, sex, diabetes duration, comorbidi-
ties, BMI, smoking, and pharmacotherapy.Mean (SD) age of patients was 59 
(12) years; 50% were men. Over mean (SD) follow-up of 6.0(2.5) years, 7.3% 
experienced a CVDh. Adjusted incidence per 1000 person-years was highest 
among patients who controlled no risk factors or only A1C. CVDh risk was 
lowest among patients who controlled all 3 risk factors or the combination 
of SBP and LDL-C.In this observational study, control of SBP and LDL-C was 
essential to reduction of CVDh risk. A1C control did not mitigate CVD risk 
over and above SBP and/or LDL-C.

 1429-P
The Association of Physical Function to Self-Reported Diabetes in 
Older American Indians
KIM E. INNES, OMAYMA O. ALSHAARAWY, R. TURNER GOINS, Morgantown, 
WV, Corvallis, OR

The purpose of this study was to assess the association between physical 
function and diabetes in a population of American Indian elders. American 
Indian elders suffer higher rates of both diabetes and physical disability. 
However, research regarding the association between diabetes and physi-
cal function in American Indians remains sparse. Few studies have assessed 
this relationship using performance-based measures. Participants were 
drawn from a cross-sectional, community based study of an American In-
dian tribe (N=383 adults 55). All participants completed a comprehensive 
health assessment; physical function was assessed using the Short Physical 
Performance Battery(SPPB). In this population, 44% of participants tested 
in the poor physical functioning range(SPPB 8), and 42% reported a phy-
sician diagnosis of diabetes. Participants with poor physical functioning 
were more likely to indicate diabetes (odds ratio(OR)=1.7, 95% confi dence 
interval(CI) 1.1-2.6), to be older, unmarried, more poorly educated, and fe-
male, with history of joint/bone trauma, and to suffer pain, sleep defi cits, 
visual impairment, hypertension, cardiovascular disease, and depression. 
In multivariate regression models adjusting for these and other factors, 
diabetes remained signifi cantly and inversely associated with SPPB score 
(p=0.03); relative to nondiabetic participants, those reporting diabetes were 
approximately twice as likely to show poor lower limb functioning (adjusted 
OR=1.9, CI 1.1-3.3). Likewise, diabetes showed a signifi cant, inverse relation 
to the gait function (p=0.03) and balance (p=0.05) components of the SPPB, 
and a marginally signifi cant inverse association with the chair stand compo-
nent (p=0.09) after adjustment for demographic and other factors. In brief, 
self-reported diabetes was strongly associated with poor physical function 
in this population. Larger, prospective studies are needed to further investi-
gate this association, and to assess causal relationships.

 1430-P
Aging Increases A1c in Two Large Datasets
NADINE DUBOWITZ, WENQIONG XUE, MING ZHU, QI LONG, THEODORE M. 
JOHNSON II, LAWRENCE S. PHILLIPS, Decatur, GA, Atlanta, GA, Abbott Park, IL

A1c is widely used for diabetes screening and management, but applica-
bility to the increasingly older U.S. population is not well understood.We 
used two datasets to determine if the use of A1c could be confounded by 
differences in age, and whether effects of age could be explained by glucose 
intolerance and insulin resistance. A1c and OGTTs were assessed in non-

Hispanic white and black adults without known diabetes in the Screening for 
Impaired Glucose Tolerance (SIGT) study in Atlanta 2005-2008 (n=1573) and 
NHANES 2005-2006 (n=1193).The SIGT population was 58% black and 58% 
female; NHANES was 32% black and 46% female. Previously unrecognized 
diabetes was present in 4.6% of SIGT and 6.2% of NHANES. Glucose intoler-
ance increased with age, and diabetes and prediabetes were most common 
in those >60 years in both SIGT (8.5% and 46.7%, respectively) and NHANES 
(16.2% and 50.7%, respectively). However, A1c also increased with age, with 
near-identical results in both datasets. A1c was increased in all subjects by 
0.008*age in SIGT and 0.009*age in NHANES, in nondiabetic subjects by 
0.008*age in both datasets, and in normal glucose tolerant (NGT) subjects 
by 0.007*age in both datasets, all p<0.001. In multivariate analyses, the re-
lationship between age and A1c remained highly signifi cant in both datasets 
(p<0.001), even after adjustment for covariates including race, BMI, triglyc-
erides/HDL, and fasting and OGTT 2 hr glucose, and despite use of differ-
ent methods to measure A1c (immunoassay in SIGT, HPLC in NHANES). The 
impact of age was also clinically meaningful - in both datasets, an A1c of an 
NGT 70 year old would be 0.35 units greater than that of an NGT 20 year old.
Conclusion: In two large datasets, one local and one national, using different 
methods to measure A1c, the effects of age to raise A1c were nearly identi-
cal and highly signifi cant, but not fully explained by other known factors of 
age. Age should be taken into consideration when using A1c for diagnosis 
and management, but underlying mechanisms need further study.

 1431-P
Lack of Association between Infl ammatory Markers and Pro-
gression of Arterial Stiffness in Youth With Type 1 Diabetes: The 
SEARCH CVD Study
AMY C. ALMAN, JENNIFER TALTON, R. PAUL WADWA, ELAINE URBINA, LAW-
RENCE DOLAN, RICHARD HAMMAN, RALPH D’AGOSTINO, JR., SANTICA MARC-
OVINA, DANA DABELEA, Aurora, CO, Winston-Salem, NC, Cincinnati, OH, Seattle, 
WA

Individuals with type 1 diabetes (T1D) are at increased riskof cardiovascu-
lar disease (CVD) compared to their non-diabetic peers. Subclinical infl am-
mation has been shown tocontribute to CVD risk in adults. Thecontribution 
of subclinical infl ammation in T1D youth is unclear. We hypothesized that 
infl ammatory markers(IM) including higher C reactive protein (CRP), Interleu-
kin -6 (IL-6), leptin,and fi brinogen and lower adiponectin levels would be as-
sociated with anincrease in pulse wave velocity (PWV), a marker of arterial 
stiffness, over a 6year follow-up period among 298 T1D youth participating 
in the SEARCH CVD study.Youth were 10-21 years and had a mean T1D dura-
tion of 4.8 years at the baselinevisit. PWV measurements in meters/ second 
(m/s) were obtained for the arm,trunk, and lower extremity at baselineand 
follow-up visits and IMs were only measured at baseline. A composite score 
(CS) to measure theinfl ammatory burden was calculated by summing the z-
scores for each IM. Multivariate linear regression was used toexamine the 
relationship between the change in each PWV value and each IM,after con-
trolling for other risk factors.PWV values signifi cantly increased (p< 0.0001) 
for measures at allthree sites: arm (by 0.5 m/s), trunk (0.7 m/s), and lower ex-
tremity (1.1m/s). In models adjusted only forbaseline PWV, higher fi brinogen 
and CS levels predicted signifi cant increasesin PWV. However, after adjust-
ing forother potential risk factors (age, systolic and diastolic blood pressure, 
LDL-and HDL-cholesterol , hemoglobin A1c, waist circumference, BMI and 
apo-B), none of the individual IM, nor the CS signifi cantlypredicted change in 
PWV measures. Weconclude that progression of arterial stiffness in youth is 
not independentlyassociated with markers of infl ammation.These data sug-
gest that, in contrast to adults, infl ammation may notplay a major role early 
in the development of macrovasculardisease.

 1432-P
Who is Missed by A1c Screening for Diabetes?
SANDRA L. JACKSON, DARIN E. OLSON, ARUN MOHAN, ANNE TOMOLO, DIANA 
BARB, NADINE DUBOWITZ, PHYLLIS WATSON-WILLIAMS, JONATHAN OWNBY, 
MARY RHEE, LAWRENCE S. PHILLIPS, Atlanta, GA

Although there is increasing use of A1c screening to detect previously 
unrecognized diabetes, the characteristics of people with diabetes who are 
missed by A1c screening are unknown. To study this problem, we combined 
two datasets, one of veterans and another of the general population, where 
subjects had both OGTT and A1c assessed. We examined screening by ADA 
(A1c >= 6.5%) and VA (A1c >= 7.0%) criteria for diabetes.The 2329 subjects 
were 59% male and 63% black, with average age 51 years and BMI 30. Of 
the 6% (n=145) who had previously unrecognized diabetes based on OGTT, 
A1c with ADA criteria missed 68% while VA criteria missed 88%. In both 
groups, A1c screening was more likely to miss whites (both p<0.01), pos-
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sibly because of the association of black race with higher A1c, independent 
of glucose levels. With both ADA and VA criteria, subjects missed by A1c 
screening had signifi cantly lower fasting (both p<0.05) and 2hr OGTT glucose 
levels (both p<0.01) - implying that they were earlier in their natural histories 
- but lower glucose levels could not be attributed to having lower age or 
BMI in multivariate analyses. Subjects missed by A1c screening also had sig-
nifi cantly lower LDL levels, blood pressure, and triglycerides (but not higher 
HDL). However, despite lower glucose and cardiovascular risk factor levels, 
99% of those who were missed still had one or more risk factor levels that 
did not meet ADA guidelines for good care.Conclusion: A1c screening should 
be complemented by glucose measurements to detect patients who are ear-
lier in their natural histories, but still have signifi cant hyperglycemia and risk 
factor abnormalities, and who could benefi t from preventive management.

Characteristics of missed vs. detected by A1c. *Asterisk denotes signifi cance 
in multivariate model.

Missed
by A1c 
(ADA)
(n=98)

Detected
by A1c 
(ADA)
(n=47)

Missed
by A1c 

(VA)
(n=127)

Detected
by A1c 

(VA)
(n=18)

All
Diabetes
(OGTT)
(n=145)

A1c 5.8% 7.1% 6.0% 7.8% 6.2%
Age 57 56 57 56 57
BMI 33 35 33* 38 33
Fasting Glucose 124* 137 124* 156 128
2-Hr Glucose 197* 236 200* 273 209
Systolic BP 133 139 135 141 135
Triglycerides 137* 171 139 216 148

 1433-P
Depression and Risk Factor Control in Chinese Patients With Type 
2 Diabetes
YUYING ZHANG, MARCO LAM, JOYCE LAM, HAIRONG NAN, YI SUI, MANDY 
YU, HARRIET CHUNG, REBECCA WONG, ALICE KONG, RISA OZAKI, YUN KWOK 
WING, JULIANA CHAN, Hong Kong, China

Depression and type 2 diabetes (T2D) frequently coexist. One in 10 people 
in China has T2D, although the rate of depression in Chinese T2D subjects 
is unknown. We examined the prevalence of depression and risk factor 
control in 598 consecutive Hong Kong Chinese T2D patients attending a 
hospital-based clinic during comprehensive assessment for risk factors and 
complications in 2010-2011. All patients were administered Patient Health 
Questionnaire-9 (PHQ-9) to screen for depression. Of these, 100 patients 
were interviewed by psychiatrists and 40 were retested within 2-4 weeks 
by telephone interview. The internal consistency of PHQ-9 was 0.87 (Cron-
bach’s alpha) with a good test-retest reliability (r=0.70). Using a cutoff value 
of 7 (sensitivity 82.6%, specifi city 74.4%), 18.6% had depressive symptoms, 
mostly undiagnosed or untreated. Compared to those without symptoms, 
patients screened positive (PHQ-9 7) were older (56.9±10.8 vs. 54.5±9.9 
years, p=0.02), more likely to be female (54.1% vs. 38.4%, p=0.003) and 
unemployed (58.6% vs. 42.1%, p=0.002). Both groups had similar disease 
duration (8.2±6.6 years) and cardiovascular-renal complications (9.9%). Af-
ter adjustment for age, sex and disease duration, patients with depressive 
symptoms had higher HbA1c (7.8±1.9 vs. 7.4±1.3% p=0.001) and were less 
likely to achieve HbA1c (<7%) goal (32.4% vs.41.9%, p=0.027). They were 
also more likely to be on antihypertensive drugs and had poorer quality of 
life as measured by EuroQol score. In conclusion, there is high prevalence of 
depression which is associated with poor risk factor control and quality of 
life in Hong Kong Chinese T2D patients.

Clinical profi le of 598 Chinese T2D participants. (mean±SD or n (%) )
Total PHQ9<7

(n=487)
PHQ9 7
(n=111)

p adjusted 
p

Body mass index (kg/m2) 25.9±4.4 25.9±4.4 26.2±4.5 NS NS
On insulin 101 (16.9) 83 (17.1) 18 (16.2) NS NS
On lipid-regulating drugs 303 (50.7) 236 (48.5) 67 (60.4) 0.024 NS
On antihypertensive drugs 361 (60.4) 283 (58.1) 78 (70.3) 0.018 0.044
BP<130/80 mmHg 232 (38.8) 194 (39.8) 38 (34.2) NS NS
LDL-C<2.6 mmol/L 345 (57.7) 274 (56.3) 71 (64.0) NS NS
EuroQol score 76.6±15.7 78.5±14.5 68.2±17.9 <0.001 <0.001

Supported by: European Foundation for Study of Diabetes, Lilly Foundation

 1434-P
High Prevalence of Lean Non-Classical Type 1 and Type 2 Diabetes 
Patients With Special Characteristics
NATHANIEL J. COLEMAN, JADWIGA MIERNIK, LEON FOGELFELD, Chicago, IL

Type 2 diabetes is related to obesity. However, we observed in our large 
public health system a signifi cant proportion (13%) of lean non-classical type 
1 and type 2 diabetic patients. These lean patients were compared to obese 
diabetic patients to identify special characteristics. Analyzing the database 
of our diabetes center, 1784 lean (BMI less than 25) who did not meet the 
clinical and laboratory criteria of Type 1 diabetes (N= 523) were identifi ed 
and compared with 8630 Type 2 obese (BMI more than 29) patients.In lean 
compared to obese, there were more males, earlier onset of diabetes, higher 
prevalence of insulin use with smaller insulin daily dose, lower TG/HDL ratio 
indicative of lower insulin resistance, and higher prevalence of alcoholism 
and pancreatitis. In both groups, African Americans and Latinos were the 
prevalent ethnicities while Asians had a fi vefold higher prevalence in the 
lean group.Within the lean group, we compared patients using insulin (49%), 
which may indicate earlier beta cell exhaustion, to those using oral medica-
tions. In the insulin group, there were more males (65% vs. 59%, P<0.001), 
earlier age of onset (40±14 vs. 47±12, P<0.001), lower BMI, and lower TG/
HDL ratio (22.1± 2 vs. 22.6±1.7, P<0.001 and 2.18 vs. 2.42, P=0.021).In conclu-
sion, a large subset of lean patients, not yet described in the US minority 
population, may have a different pathophysiology of diabetes. This data may 
suggest early and rapid beta cell failure, the etiology of which is not clear. 
Acquired factors like alcoholism and pancreatitis may be contributing.
Table. Comparison of Lean vs. Obese Diabetics

Lean Obese P-value
N 1784 8630
BMI 22.4±1.8 36.9±6.8 <0.001
Female/Male % 38/62 52/48 <0.001
Age at Diagnosis 41.0±15.5 43.6±12.2 0.002
African American/Latino/Asian/Other (%) 38/34/17/11 53/31/4/12 <0.001
DM in fi rst degree relatives (%) 56 62 <0.001
Insulin Use (%) 49 44 0.001
Insulin daily dose in units(median) 38 57 <0.001
Insulin daily dose per Kg (units/kg) 0.6 0.57 NS
TG/HDL ratio (median) 2.28 3.4 <0.001
Psycho-social factors
Current Smoking% 30.5 22 <0.001
Alcoholism% 5.7 2.4 <0.001
Illicit Drugs% 3.3 2.6 NS
Depression% 4.6 7.1 <0.001
History of Pancreatitis % 3.6 0.9 <0.001

NS=not signifi cant

 1435-P
Clinical Phenotype and Rate of Glycaemic Deterioration Following 
Diagnosis of Type 2 Diabetes
EWAN R. PEARSON, KAIXIN ZHOU, Dundee, United Kingdom

There is considerable variation in the rates at which people progress 
through oral therapy to insulin treatment. Identifying factors associated with 
progression will: 1) provide insight into biological mechanism; 2) allow better 
advice and management of patients; and 3) enable patient stratifi cation in 
clinical trials of newer agents (e.g. incretin therapies) that are hoped may de-
lay progression. We aimed to assess how clinical phenotype alters diabetes 
progression rate.In a cox proportional hazards model, a clinical endpoint was 
used, defi ned as the time from diagnosis to starting sustained insulin treat-
ment, or a time point when insulin should have been initiated (A1c>8.5% 
on two or more oral therapies). Covariates included age of diagnosis, BMI, 
gender, baseline A1c, longitudinal lipid measures (HDL, TG) and ALT (as a 
marker of fatty liver. 5848 patients from Tayside, Scotland were included, of 
whom 1317 reached the endpoint.The table shows the full cox model. Faster 
progression was seen in women, those diagnosed younger, those with a high 
baseline A1c, high ALT, high TG and low HDL. Restricting the analysis to 
those with a baseline A1c<7% who were therefore captured early in their 
disease trajectory (n=2470) abolished the sex difference but enhanced the 
contribution of HDL (HR 0.41, p=9E-5) and TG ( HR 1.78, p=1.8E-6). Exploration 
of the effect of BMI revealed that those with a BMI<25 kg/m have increased 
risk of progression (HR 1.45, p=5.9E-4) compared with those with a BMI>25.
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These data indicate that progression from diagnosis to insulin use or require-
ment is associated with younger age, dyslipidemia and fatty liver.

Full Cox Model for time to insulin
HR 95% CI p-value

Age at diagnosis 0.9685 [0.9628,0.9743] 3.07E-26
Gender 1.4125 [1.2539,1.5912] 1.32E-08
BMI 0.9912 [0.9812,1.0012] 0.085
Log(A1c) 5.4371 [4.4109,6.7021] 1.09E-56
Log(TG) 1.4909 [1.3233,1.6796] 5.19E-11
HDL 0.5375 [0.4297,0.6722] 5.35E-08
Log(ALT) 1.4734 [1.2857,1.6885] 2.47E-08

Supported by: Wellcome Trust

 1436-P
Changes in Thiazolidinedione Use and Outcomes Following Remov-
al of a Prior Authorization Policy: Controlled Time-Series Analysis
JOHN-MICHAEL GAMBLE, SUMIT R. MAJUMDAR, JEFFREY A. JOHNSON, FIN-
LAY A. MCALISTER, SCOT H. SIMPSON, DEAN T. EURICH, Edmonton, AB, Canada

Although the impact of introducing prior authorization policies on drug 
utilization and health outcomes has been well studied, few studies have 
examined the impact from their removal. Therefore, we assessed the impact 
of removing prior authorization restrictions on the use of thiazolidinediones 
(TZDs) and outcomes. Using a controlled interrupted time-series analysis, 
new users of oral diabetes agents over 65 years of age in two adjacent Ca-
nadian provinces with different TZD-related policies [Alberta (n=22,604) and 
Saskatchewan (n=6,682)] were followed from January 2001 to December 
2006. Prior authorization for TZDs was removed in Alberta (intervention 
province) on December 1st, 2003 for rosiglitazone and February 1st, 2004 
for pioglitazone; no policy changes occurred in Saskatchewan (control prov-
ince). Adjusted differences in percent change between intervention and 
control provinces were used to estimate policy-attributable effects (PAE) 
on TZD use within 30-days and 1-year, and patient outcomes (composite of 
all-cause mortality or hospitalization for acute coronary events or heart fail-
ure) within 1-year. Mean age was 75 years, 51% were female, and 206,055 
antidiabetic prescriptions were dispensed during follow-up. TZD use within 
30-days among new-users of oral diabetes agents increased 9.1% in Alberta 
immediately after the policy change: PAE=9.1% absolute increase vs. con-
trols, 95% confi dence interval (CI) 7.0%-11.2%. Other glucose lowering drug 
use decreased by the same extent (PAE 9.1% absolute decrease vs. con-
trols, 95% CI -11.2% to -7.0%), suggesting TZD substitution. Compared with 
controls, no changes were observed for the primary composite outcome at 
1-year (PAE -1.4%, 95% CI -5.6%-2.9%). The removal of a prior authoriza-
tion policy for TZDs was associated with an increase in TZD use but did not 
impact patient outcomes. In this case, the policy removal shifted drug use to 
a more expensive drug with less certain clinical benefi t.

 1437-P
Temporal Trends and Provincial Variation in Hospitalization Rates 
Associated With Type 2 Diabetes in Canada, 2006-2009
MARNI FREEMAN, DANIELLA DHALLA, SARAH HOLLMANN, NIGEL RAWSON, 
JORGE ALFONSO ROSS TERRES, Mississauga, ON, Canada, Toronto, ON, Canada

The prevalence of diabetes has increased over the last 25 years. However, 
type 2 diabetes (T2D) data, that are important for healthcare planning, are 
lacking in Canada. Hospitalizations for T2D, which may be a consequence 
of complications, place a signifi cant burden on the healthcare system. The 
implementation of ICD-10 coding provides an opportunity to examine recent 
trends in age and geographic variation in hospitalizations specifi c for T2D.
Population-based cross-sectional data on the annual number of hospital-
izations with a primary diagnosis of T2D were obtained from the Canadian 
Institute for Health Information. Standardized rates were calculated by age 
group ( 39, 40-59, 60-69, 70-79 and 80 years) and provincial region for 
2006 to 2009.Males and Canadians aged 50 years, respectively, accounted 
for 57% and 86% of all T2D hospitalizations between 2006 and 2009. Stan-
dardized T2D hospitalization rates in Canada decreased from 68/100,000 in 
2006 to 61/100,000 in 2009. Rates were consistently highest in Manitoba/
Saskatchewan (132/100,000 in 2009) and Newfoundland/New Brunswick 
(116/100,000 in 2009) and lowest in Quebec (39/100,000 in 2009). During 
the study period, hospitalization rates in all regions increased with age; 
for example, in 2009, the rates in the fi ve age groups were 6, 57, 159, 260 
and 320/100,000, respectively. The variation among the regions may be ex-
plained by differences in lifestyle, demographics and disparities in access to 

medications and standard of care. The major limitations of the analysis were 
the lack of patient level data and the short study period. Despite the intro-
duction of new therapies, the overall hospitalization rate for T2D in Canada 
has declined only marginally and remains signifi cantly higher in older adults. 
Further research to understand the underlying cause of hospitalization for 
T2D in this group is warranted in order to address the burden on the health-
care system.

 1438-P
Would Simultaneous Testing for A1c and Fasting Glucose Enhance 
the Capture of Impaired Glucose Tolerance?
SEENIA PEECHAKARA, JAMES F. BENA, MARWAN HAMATY, Cleveland, OH

Fasting glucose (FG) and A1c measurements are attractive options for 
diagnosing prediabetes.Similar to FG, an A1c cutoff of 5.7 % resulted in a 
specifi city and sensitivity of 77 and 64%, respectively, in diagnosing pre-dia-
betes when compared with 2 hr oral glucose tolerance test (OGTT)We aimed 
to examine the incremental benefi t of simultaneous A1c and FG testing in 
capturing pre-diabetes among 2906 people who had OGTT within 3 month 
(before or after A1c) at Cleveland Clinic Foundation between Jan, 2000 and 
Dec, 2010. These patients were classifi ed into categories of normoglycemic, 
impaired fasting glucose (IFG), impaired glucose tolerance (IGT), combined 
IFG and IGT, and diabetes based on ADA criteria. A1c  5.7 to 6.4 repre-
sented pre diabetes. The association between current classifi cation and the 
A1c levels was measured usingJonckheere-Terpstra trend test. Signifi cant 
association was seen between glucose intolerance classifi cations and A1c 
(table.1)

DM risk N Median 25th percentile 75th percentile
0.Normal 895 5.60 5.30 5.90
1.IGT 325 5.70 5.40 6.20
2.IFG 455 5.80 5.50 6.20
3.IFG+IGT 443 6.10 5.50 6.40
4.DM 788 6.40 5.80 7.00

Of the 2906 subjects, 1223 were pre diabetic based on OGTT. IFG captured 
73% (898) of these. Adding A1c to IFG captured 15% (184) more subjects with 
IGT which was 6.3% of tested population (TP). Eighteen percent of subjects 
with IGT(5% of TP) had normal FG and A1c. Amongst people with normal OGTT, 
43% had abnormal A1c (13% of TP)Adding A1c to FG as a criterion to diagnose 
pre diabetes captured additional 15% of IGT, while 18% of people with IGT 
remained undiagnosed. In addition, A1c had signifi cantly high false positive 
results. Hence OGTT should be used for high risk patients and to verify diag-
nosis, especially for those with normal FG and elevated A1c.

 1439-P
Hemoglobin Glycation May Partly Explain Discordance between 
HbA1c Measurement and Oral Glucose Tolerance Test to Diagnose 
Dysglycemia in Subjects With Overweight or Obesity, Independent-
ly of Glycemic Status
EMMANUEL COSSON, SABRINA CHIHEB, ISABELA BANU, ELIANE HAMO-TC-
HATCHOUANG, MINH TUAN NGUYEN, MOUNIR AOUT, NATHALIE CHARNAUX, 
PAUL VALENSI, Bondy, France

There is a poor consistency of HbA1c and oral glucose tolerance test 
(OGTT) for dysglycemia diagnosis. The aim of the study was to assess 
whether this might be explained by inter-subject differences in hemoglobin 
glycation (HbG).In 1033 consecutive overweighed or obese patients without 
known diabetes, an OGTT was performed and HbA1c was measured in order 
to detect diabetes or intermediate hyperglycemia (ADA criteria). For each 
OGTT result category, we defi ned low, medium and high HbG. Low HbG was 
defi ned as values of HbA1c/fructosamine ratio (hemoglobin glycation/other 
protein glycation) and fructosamine both lower than the mean values in the 
corresponding OGTT category (thus a low HbA1c/fructosamine ratio was not 
due to a high glycation of other proteins); reciprocally high HbG was defi ned 
as higher values of both HbA1c/fructosamine ratio and fructosamine.Based 
on OGTT and HbA1c level, respectively 267 (25.8%) and 443 (42.8%) patients 
had intermediate hyperglycemia; 66 (6.4%) and 95 (9.2%) patients had diabe-
tes. The results were discordant for dysglycemia diagnosis in 41.7% and for 
diabetes diagnosis in 10.0% of the patients. The proportion of patients with 
HbA1c 6.5% but no OGTT-diagnosed diabetes (discordance for diabetes di-
agnosis) was 0, 3.8 and 32.8% in the low-HbG (n=135), medium-HbG (n=782) 
and high-HbG (n=116) groups; and reciprocally, the proportion of patients 
with HbA1c < 5.7% but an abnormal OGTT (discordance for dysglycemia di-
agnosis) was 30.4, 11.1 and 0%, respectively. AROC of HbA1c to diagnose 
diabetes was 0.788 [0.722-0.852] in the entire cohort and 0.874 [0.816-0.931] 
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in the medium-HbG group (p<0.05), who had similar characteristics. Only age 
was independently associated with high HbG (odds ratio for 10 years 1.3 
[1.1-1.5], p<0.0001).To conclude, HbG may explain many discordant results 
between HbA1c and OGTT when used for dysglycemia diagnosis.

 1440-P
Similar Associations of eGFR and ACR With Mortality in Persons 
With or Without Diabetes: A Meta-Analysis of 974,675 Persons
CAROLINE S. FOX, KUNIHIRO MATSUSHITA, MARK WOODWARD, HENK J. BILO, 
JOHN CHALMERS, HIDDO J. LAMBERS HEERSPINK, BRIAN J. LEE, ROBERT M. 
PERKINS, PETER ROSSING, TOSHIMI SAIRENCHI, MARCELLO TONELLI, JOSEPH 
VASSALOTTI, KAZUMASA YAMAGISHI, JOSEF CORESH, PAUL E. DE JONG, CHI-
PANG WEN, ROBERT G. NELSON, THE CHRONIC KIDNEY DISEASE PROGNOSIS 
CONSORTIUM, Boston, MA, Framingham, MA, Baltimore, MD, Sydney, Australia, 
Zwolle, The Netherlands, Groningen, The Netherlands, Honolulu, HI, Danville, PA, 
Gentofte, Denmark, Shimotsugagun-Mibu, Japan, Edmonton, AB, Canada, New 
York, NY, Tsukuba, Japan, Zhunan, Taiwan, Taichung, Taiwan, Phoenix, AZ

Lower estimated GFR (eGFR) and higher albuminuria associate with in-
creased all-cause mortality (ACM). Whether diabetes (DM) modifi es this 
association was determined by meta-analysis of 28 cohorts.DM (n= 99,707 
[mean age 59±13 y]; no DM n=874,968 [47±16 y]) was defi ned by fasting 
glucose, treatment, or self-report. eGFR was calculated using the CKD-EPI 
equation; urine albumin/creatinine ratio (ACR) was measured. In each co-
hort, eGFR and ACR linear splines and their product terms with DM were 
fi tted by Cox regression with adjustment for other factors. Hazard ratios 
(HRs) for eGFR and log-ACR were computed. Point-wise interactions were 
the relative HR (rHR) in DM vs no DM at each 1 unit of eGFR or ACR. These 
HRs and rHRs in each cohort were pooled. Overall interaction was assessed 
by inverse-variance averaging of coeffi cients for eGFR or ACR splines.There 
were 73,900 deaths during mean follow-up of 8.6 years. When eGFR 95 or 
ACR 5 in no DM was set as a referent, HRs of ACM were higher in DM vs no 
DM in the entire range of eGFR (A) and ACR (C). When the references were 
set in each group to specifi cally evaluate interaction, HRs for low eGFR (B) 
and high ACR (D) were similar in DM and no DM, refl ecting no point-wise 
interaction. Overall interactions were also not signifi cant for eGFR (rHR=1.01 
[95% CI, 0.97-1.04] per 15 ml/min/1.73m² decrease) and ACR (rHR=1.00 [0.91-
1.10] per 10 fold increase).

Despite increased risk of ACM among persons with DM, we found no 
point-wise or overall interaction between eGFR or ACR and ACM. Relative 
risk of ACM for eGFR and ACR is similar throughout their ranges in persons 
with and without DM.

 1441-P
Prevalence of Diabetes Based on A1c, Fasting and Two-Hour Plas-
ma Glucose in Asian Indians
ADAMSHA NAZIR, ROZARIO PAPITA, VIKNESH P. ANBALAGAN, RANJIT M. AN-
JANA, MOHAN DEEPA, VISWANATHAN MOHAN, Chennai, India

With the introduction of glycated hemoglobin (A1c) as a method of screen-
ing for diabetes, it is essential to study how use of A1c would affect the 
prevalence of diabetes in Asian Indians, a population with high susceptibility 
for diabetes. A total of 2188 subjects without known diabetes were drawn 
from the Chennai Urban Rural Epidemiological Study (CURES), a population 
based study in Chennai, South India. The mean age of participants was 
38.7±12.6 years; mean BMI 22.7kg/m2 and 46% were male. Measured vari-

ables included Fasting Plasma Glucose (FPG) after an overnight fast; two-
hour post 75-g load plasma glucose and A1c. Prevalence of diabetes was 
6.1% (n=134) using FPG criterion, 10.1% (n=221) by 2hr PG criterion and 12.8% 
(n=281) by A1c criterion. Thus the prevalence of diabetes by A1c criterion 
was 110% and 27% higher than FPG and 2hr PG criteria. Only 121 of these 
subjects were identifi ed by all three criteria. A1c diagnosed subjects had 
signifi cantly lower mean FPG (p<0.001), 2hr PG (p<0.001), A1c (p<0.001) and 
serum triglycerides (p=0.015) compared to individuals diagnosed by FPG and 
2hr PG criteria. In the present study the total estimated cost of screening all 
the participants (n=2188) even using the minimum price for A1c testing (INR 
250) would be approximately INR 547,000 (USD 10,940) while that of doing 
a FPG or 2hr PG using a median cost of INR 50 would be INR 109,400 (USD 
2188), a saving of almost 80%. This is a serious limitation to use of A1c as a 
screening test for diabetes in developing countries like India. With this study 
we report that in Asian Indians compared to FPG or 2hr PG, the A1c test 
provides much higher prevalence rates of diabetes, identifi es a different set 
of individuals and the test is also far more expensive to screen for diabetes 
in epidemiological settings.

 1442-P
Dysglycemia and Cardiometabolic Risk Factors in U.S. Women of 
Childbearing Age
JESSICA MARCINKEVAGE, ADOLFO CORREA, C.J. ALVERSON, Atlanta, GA, Jack-
son, MS

The prevalence of dysglycemia and cardiometabolic risk factors in the 
general US population are well described. However data on these factors 
among women of childbearing age (CBA) are limited. Using fi ve US National 
Health and Nutrition Examination Survey cycles (NHANES 1999-2008), we 
examined the burden of dysglycemia (i.e., pre-diabetes or diabetes, from 
laboratory measures or self-report) in non-pregnant women of CBA (15-49) 
by race/ethnicity status. To assess possible correlates of dysglycemia prev-
alence, we considered various cardiometabolic risk factors in separate mod-
els for race/ethnicity groups, estimating prevalence risk ratios (PRRs) with 
95% confi dence intervals (CI) using predicted marginal estimates and adjust-
ing for age, body mass index (BMI) and socioeconomic factors. Based on 
data from 7,162 non-pregnant women of CBA, representing over 59,000,000 
women nationwide, 19% (95% CI: 17.2-20.9) of such women had some 
level of dysglycemia, with higher rates among non-Hispanic Blacks [NHB] 
and Mexican Americans [MA] vs non-Hispanic Whites [NHW] (26.3%[22.3-
19.5] and 23.8%[19.5-28.7] vs 16.8%[14.4-19.6], respectively). Among MA, 
dysglycemia was more prevalent in women with either low or normal HDL 
cholesterol levels (<50 & 50-60 mg/dL) vs high levels ( 60 mg/dL; PRR(95% 
CI): 1.5(1.02-2.1), 1.6(1.02-2.4), respectively). For NHB women, only the low-
est levels of HDL were associated with increased dysglycemia prevalence. 
Hypertension was associated with ~1.5-times increased prevalence of 
dysglycemia in NHB and NHW, but not MA. Additionally, for MA women, 
those with total cholesterol levels above 240 mg/dL had higher prevalence 
of dysglycemia (1.8[1.2-2.9]). Overall, 1 in 5 US women of CBA have altered 
glucose metabolism, with other cardiometabolic risk factors affecting each 
race/ethnicity differently. Further work is needed to determine the risk of 
diabetes among women of childbearing age with dysglycemia and other risk 
factors, and viable interventions to ameliorate such risk.

 1443-P
Perfl uroalkyl Chemicals and Prediabetes in U.S. Adults
OMAYMA O. ALSHAARAWY, JIE XIAO, ANOOP SHANKAR, Morgantown, WV

Prediabetesis a preclinical stage in the hyperglycemia continuum where 
subjects are at increased risk of developing diabetes in the near future. 
Identifying novel risk factors for prediabetes, including widely prevalent 
environmental exposures, is therefore important. Perfl uorooctanesulfonoic 
acid (PFOS) is a manmade chemical used in the manufacture of common con-
sumer goods, including Scotchguard, cleaning products, textiles, carpets, 
polishes and paints. PFOS is known to have endocrine disrupting properties 
and its exposure is widespread with detectable levels reported to be pres-
ent in the blood of >98% of the US adults. Studies have shown that PFOS 
is related to hepatic insulin resistance and low thyroid function. Therefore, 
we examined the association between serum PFOS levels and prediabe-
tes among 3419 participants aged 20 years from the National Health and 
Nutrition Examination Survey (NHANES) 1999-06. The main outcome was 
prediabetes (24.8%), defi ned according to the current American Diabetes As-
sociation guidelines, among subjects free of diabetes. We found that serum 
levels of PFOS were positively associated with prediabetes, independent of 
confounders such as age, sex, race-ethnicity, body mass index, hyperten-
sion, and serum cholesterol. Compared to quartile 1 (referent), the multivari-
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able odds ratio (95% confi dence interval) of prediabetes among subjects in 
quartiles 2 to 4 of PFOS were 1.09(0.76, 1.56), 1.41(1.09, 1.82), and 1.50 (1.10, 
2.05), p-trend=0.0181. Our results suggest that elevated PFOS levels are as-
sociated with future risk of developing diabetes.

 1444-P
Impact of Acculturation on Prevalent Fasting Glycemia among Lati-
nos in the Boston Area Community Health (BACH) Survey
LENNY LOPEZ, SHAN CHEN, LISA MARCEAU, REBECCA PICCOLO, JASON VASSY, 
JAMES B. MEIGS, JOHN B. MCKINLEY, Boston, MA, Watertown, MA

Acculturation is the process by which immigrant groups adopt the cultural 
practices and values of the host country. We hypothesized that higher ac-
culturation is associated with higher prevalence of hyperglycemia.The BACH 
survey is a community-based random- sample cohort of 2,481 individuals 
interviewed between 2010-2011. Impaired FG (IFG) was defi ned as a FG of 
100-124 and diabetes as a FG > 125 mg/dL. Acculturation was measured us-
ing the validated Bidimensional Acculturation Rating Scale for Hispanics and 
modeled as a bivariate (high vs. low) variable. Using multivariate linear and 
logistic regression, we adjusted models predicting glycemia for age, gender, 
nativity status, years in the US, education, income, insurance, having a usual 
place of care, number of clinic visits in the previous year, and further for BMI, 
smoking status, cholesterol level, presence of coronary disease and the use 
of antihyperglycemic medications.Of 946 Latinos, median age was 56 yrs 
with 95% foreign born participants and 70% reporting > 20 years of living 
in the US. Most had yearly incomes of < 30K (76%), 53% reported at least 
a high school education, 6 % had no insurance and 96% reported a usual 
place of care. There were no other signifi cant differences in demographic 
and clinical covariates by level of acculturation. Most (68%) had a low ac-
culturation status. Low acculturated Latinos had a lower mean FG (116 ± 
37) than highly acculturated Latinos (126 ± 59; P=0.01). Highly acculturated 
Latinos had higher rates of IFG (36.2% vs. 30.8%) and diabetes (13.2% vs. 
11.0%; both P=0.04) than those with low acculturation. In adjusted analyses, 
high acculturation was associated with a 13.2 higher FG compared to low 
acculturation (p<0.001) and a 1.56 higher odds of having diabetes (p=0.02).
Among a foreign born Latino population, higher levels of acculturation were 
associated with a higher FG levels and prevalence of IFG. Focused diabetes 
prevention in Latinos might start with more highly acculturated groups.

 1445-P
Determinants of Reactive Hypoglycemia (RH): Analysis of a Cohort 
of 6,749 People from a UK Multiethnic Population
SHALIN PAREKH, DANIELLE H. MORRIS, KAMLESH KHUNTI, HAMIDREZA MANI, 
SAMIUL MOSTAFA, DAVID WEBB, LAURA GRAY, MELANIE DAVIES, Leicester, 
United Kingdom

Age, ethnicity, smoking, obesity and sex are among the epidemiological 
risk factors for developing diabetes and cardiovascular disease (CVD). RH 
due to reactive 2nd phase hyperinsulinemia has been shown to occur in oc-
cult diabetes and prediabetes. RH may occur years before overt diabetes and 
consequent CVD. We hypothesize that RH may be associated with future risk 
of diabetes and CVD. The aim was to study the above risk factors in RH and 
compare CVD risk (CVDR) with normoglycemia (N).6749 participants had an 
OGTT as part of a diabetes screening programme ADDITION-Leicester. RH 
was defi ned as blood glucose (BG)  3.3 mmol/l at 2 hours post OGTT with-
out impaired fasting glycemia (WHO criteria) and was compared to normo-
glycemic controls. Framingham-ETHRISK was used to calculate CVDR. Odds 
ratios (OR) adjusted for age, sex, ethnicity, smoking and body fat (TANITA) 
were calculated using multiple logistic regression (STATA 10).There were 414 
(6.1%) participants (Mean Age ± SD: 53.9 years ± 10.2) with RH and 5011 
(74.2%) with N (55.4 ± 10.8). Overall 24.7 % were South Asians (SA). RH was 
independently associated with White European ethnicity (compared to SA) 
(OR 1.85 95%CI 1.37-2.49 p<0.001), lesser body fat (p<0.001) and younger 
age (p<0.001). RH was less prevalent among non-smokers (OR 0.55, 0.45-
0.70 p<0.001). CVDR was not signifi cantly different between the groups (OR 
for CVDR>20%: 0.75, 0.52-1.07, p=0.12). If BG  3 mmol/l was used as cut off 
to defi ne RH female sex was associated with lower risk of RH (p=0.028) but 
was not signifi cant if RH was defi ned by BG  3.3 (p=0.051). All other results 
were similar in both analyses.Smoking was the only diabetes and CVD risk 
factor signifi cantly associated with RH. RH on the contrary was associated 
with factors related to greater insulin sensitivity and may refl ect the fi ndings 
of physiological studies showing high insulin sensitivity to be a cause for RH. 
Further studies using diabetes risk scores and prospective follow up of RH 
should be considered.

 1446-P
Fasting Plasma Glucose (FPG), Haemoglobin A1c (HbA1c) and OGTT 
in Screening for Type 2 Diabetes (T2DM): The Diabetes Mellitus and 
Vascular Health Initiative (DMVhi) Study
MARGARET SINNOTT, BRENDAN T. KINSLEY, TONY O’GRADY, CATHAL WALSH, 
PETER GAFFNEY, GERARD BORAN, JOHN J. NOLAN, BERNADETTE CARR, Dublin, 
Ireland, Copenhagen, Denmark

Early diagnosis and treatment improves outcomes in T2DM. In pre-diabe-
tes (preDM) lifestyle modifi cation prevents or delays progression to T2DM. 
The DMVhi Study was undertaken by Ireland’s largest health insurer to as-
sess prevalence of T2DM and preDM and to investigate effi cient approaches 
to population screening.The aim of this abstract is to compare a combina-
tion of FPG, HbA1c and OGTT with FPG and OGTT as a screening method for 
T2DM and preDM.Policy holders (45-75 years, non DM) in two major urban 
areas were invited for screening. To date over 24,000 individuals have been 
screened. This abstract describes data for a sub group of 2,460 individuals 
where each participant had an HbA1c and FPG measured, plus OGTT if FPG 

5.6 6.9mmol/L or repeat FPG if 7.0mmol/L.FPG and OGTT screening gave 
a DM rate = 1.3%, preDM = 5.8%, normal = 92.9%. OGTT rate = 9.8%. FPG 
and HbA1c screening gave a DM rate = 1.3%, preDM = 36%, normal = 62.7%. 
Adding OGTT to HbA1c and FPG screening in the preDM group with both 
IFG and HbA1c of 5.7-6.4% identifi ed 10 extra cases of T2DM. This screen-
ing method results in a DM rate of 1.8%, preDM = 35.5%, normal = 62.7% 
with an OGTT rate of 6.2%.This data may suggest that screening using FPG 
and HbA1c, with OGTT performed in those with both FPG and HbA1c in the 
preDM range, increases T2DM detection rate by 38% compared to screen-
ing with either FPG and OGTT or FPG and HbA1c. Using this method the OGTT 
rate decreases by 37% as compared to screening with FPG and OGTT.

 1447-P
Changes in Potassium Do Not Mediate the Protective Effect of Val-
sartan on Diabetes Risk: The Nateglinide and Valsartan in Impaired 
Glucose Tolerance Outcomes Research (NAVIGATOR) Trial
RANEE CHATTERJEE, LAINE THOMAS, BETH TIDEMANN-MILLER, LAURA SVET-
KEY, FREDERICK L. BRANCATI, ROBERT CALIFF, DAVID EDELMAN, Durham, NC, 
Baltimore, MD

While low-serum potassium (K) has been found to be a risk factor for in-
cident diabetes, particularly among thiazide users, it is not known whether 
interventions to raise serum K could reduce the risk of incident diabetes. 
Valsartan, an angiotensin II receptor blocker, is an agent that is known to 
raise serum K and has been found to lower diabetes risk. We hypothesized 
that the protective effect of valsartan on diabetes risk could be mediated by 
its effect on raising serum K.We analyzed data from the NAVIGATOR trial, 
which randomized participants with impaired glucose tolerance and cardio-
vascular risk factors to an intervention with valsartan versus no valsartan. In 
a landmark population without diabetes at 1 year, we compared the 1 year 
change in serum K between the 2 groups and used Cox models to evaluate 
the effect of valsartan on subsequent progression to diabetes. The media-
tion effect of changes in serum K was calculated as the difference in log 
hazard ratios for valsartan from models not including and including 1 year 
change in K as a covariate. The 95% CI for the difference in log hazard ratios 
was computed by boot-strapping.Our analyses included 6728 participants. 
The change in serum K at 1 year was 0.035 mEq/L for those in the valsartan 
group and -0.029 mEq/L for those in the no valsartan group (p <.001). Dur-
ing 4 years of follow-up, 1016 (30%) and 1117 (33%) participants developed 
diabetes in the valsartan and no valsartan groups respectively (p=0.002). 
The risk of diabetes among those on valsartan compared to no valsartan 
was 0.874 (0.803, 0.952), compared to 0.877 (0.805, 0.955) after controlling 
for change in serum K. Change in serum K was not found to be a signifi cant 
mediator of the association between valsartan use and diabetes risk (95% CI 
for a difference in log hazard ratios: -0.0002, 0.013).Conclusion: Changes in 
serum potassium do not appear to mediate the protective effect of valsartan 
on diabetes risk.

 1448-P
Racial Difference in the Canalization of Blood Glucose Level
KEIICHI KODAMA, DAMON TOJJAR, SATORU YAMADA, CHIRAG J. PATEL, ATUL 
J. BUTTE, Stanford, CA, Palo Alto, CA, Malmö, Sweden, Tokyo, Japan

Blood glucose levels have likely evolved towards a point of maximum 
stability over hundreds of thousands of years, and the robust population 
stability (canalization) of this trait can be represented by a hyperbolic func-
tion of two variables, insulin sensitivity and -cell function. Since its origins, 
humans have subsequently migrated around the globe over the past 120,000 
years. Environmental changes, including a novel diet or pathogen exposures, 
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may have disrupted the unique point of stable equilibrium of ancestral pri-
mates, by disclosing cryptic genetic variation or adopting novel mutations, 
and may have pushed some populations to different set points of stability. 
We therefore hypothesized that there may be a racial difference in the opti-
mal states in the relationship between insulin sensitivity and -cell function. 
We meta-analyzed 66 studies that provided both SI and AIRg measured in a 
healthy (non-diabetic) cohort in any of three major ethnic groups (21 African 
studies, 28 Caucasian and 17 East Asian), calculated the hyperbolic rela-
tionship between SI and AIRg, and then stratifi ed distributions according to 
the ethnic categories. We found that Caucasian groups are located around 
the middle point in the hyperbola while African and East Asian groups are 
located around unstable extreme points, where a small change in one vari-
able induces a large non-linear change in the other variable. These results 
may suggest that the genetic background of Africans and East Asian makes 
them more susceptible to diabetes (decanalization) than Caucasians, and 
this ethnic stratifi cation may be implicated in the different natural course 
of diabetes onset.

 1449-P
Impact of Lifestyle Intervention and Metformin on Glucose among 
Postmenopausal Oral Estrogen Users in the Diabetes Prevention 
Program (DPP)
CATHERINE KIM, SHENGCHUN KONG, GAIL A. LAUGHLIN, SHERITA H. GOLDEN, 
KIEREN J. MATHER, BIN NAN, JOHN R. RANDOLPH, SHARON L. EDELSTEIN, 
FERNAND LABRIE, ELIZABETH OSBORNE, ELIZABETH BARRETT-CONNOR, Ann 
Arbor, MI, San Diego, CA, Baltimore, MD, Indianapolis, IN, Washington, DC, Que-
bec City, QC, Canada

Oral estrogen therapy (ET) decreases fasting plasma glucose (FPG) and 
increases 2-hour post-challenge glucose (2HG). The effectiveness of inten-
sive lifestyle intervention (ILS) and metformin among ET users is unknown. 
We examined the impact of ILS and metformin on changes in glucose among 
glucose-intolerant women using ET with or without progestin.The DPP was 
a randomized trial designed to assess the impact of ILS and metformin upon 
diabetes incidence in glucose intolerant adults. This report includes 324 
postmenopausal women who used ET (with or without progestin) at baseline 
and at 1 year post randomization. Main outcome measures were intervention 
effects on FPG and 2HG and sex hormones (sex hormone binding globulin, 
estradiol, testosterone, dehydroepiandrosterone) and associations between 
changes in sex hormones and changes in glucose. Linear regression models 
were used to determine the association between randomization arm and 
changes in glucose and the association between changes in sex hormones 
and changes in glucose, before and after adjustment for age, race/ethnicity, 
follicle stimulating hormone, and changes in waist circumference (WC) and 
1/fasting insulin.ILS reduced FPG by -4 mg/dl (p<0.05) and 2HG by -17 mg/
dl (p<0.05) compared to placebo. After adjustment for WC, the strength of 
this association decreased for both FPG (p=0.056) and 2HG (p=0.09). Met-
formin reduced FPG by -4 mg/dl (p<0.05) but did not alter 2HG signifi cantly 
compared to placebo. These associations did not change after adjustment 
for other covariates. Reductions in bioavailable estradiol were associated 
with declines in 2HG. Estrogen-only users showed a similar pattern.Among 
postmenopausal glucose intolerant women using ET, ILS reduced FPG and 
2HG. Metformin decreased FPG but not 2HG. Our data suggest that ILS im-
proves glucose tolerance among ET users. We found that ILS and metformin 
are effective among ET users.

Supported by: NIDDK

 1450-P

WITHDRAWN

 1451-P
An Observational Prospective Study of Cancer in Japanese Subjects 
With Type 2 Diabetes With Special Reference to Pancreatic Cancer
SACHIKO HONJO, YUKIKO KAWASAKI, YOSHIYUKI HAMAMOTO, KANAKO 
MORI, HISATO TATSUOKA, KANTA FUJIMOTO, ATSUKO MATSUOKA, HIROKI 
IKEDA, YOSHIHARU WADA, HIROYUKI KOSHIYAMA, Osaka, Japan

We prospectively investigated the frequency and type of cancer in 
Japanese subjects with type 2 diabetes. Subjects included a total of 3,968 
consecutive patients with type 2 diabetes, who visited our clinic during 36 
months from January 2009 to December 2011. A total of 101 patients(2.5%) 
were newly diagnosed to have cancer. The mean age was 70±9(SD) years 
and male/female ratio was 67/34. The most frequent site of cancer was colon 
(n=23) followed by pancreas (n=16), stomach (n=16), lung (n=10), liver (n=9), 
breast (n=4), kidney (n=4), bile duct (n=3), and others. The double cancer was 
found in four subjects. The A1C at the diagnosis of cancer was 8.0±1.7%. 
The therapeutic variations (diet and exercise only 14.9%, oral antidiabetic 
drugs (OADs) 47.5%, and insulin 37.6%) of the patients with cancer were not 
signifi cantly different from those without malignancy in our clinic (diet and 
exercise only 18.0%, OADs 42.9%, and insulin 39.1%). They included sixteen 
patients, who had recently started to visit our clinic during these 6 months. 
The subjects without any symptom and/or sign were 53.5%.In the cases 
with pancreatic cancer (n=16), eight of sixteen of them were found to have 
new-onset diabetes. The patients with pancreatic cancer had greater maxi-
mum BMI in the history compared to those without cancer (28.3 vs 25.7 kg/
m2, p<0.05). However, they have shown rapid weight loss (mean -7.0kg/ one 
year) before the cancer was diagnosed. The mean HbA1c was signifi cantly 
higher in the patients with pancreatic cancer than that in the patients with 
other cancers (9.4 % vs. 7.7%, p<0.05). The present registry indicated that 
the incidence of cancer was considerably high in Japanese patients with 
type 2 diabetes. It is suggested that the risk factors for pancreatic cancer in 
subjects with diabetes are the aggravation of glycemic control and loss of 
body weight despite of greater BMI.

 1452-P
Associated Factors for Mild Cognitive Impairment in Korean Older 
Adults With Type 2 Diabetes
YUN JEONG LEE, HYE MI KANG, JUNG HYUN NOH, JEONG HYUN PARK, KYUNG 
SOO KO, BYUNG DOO RHEE, DONG JUN KIM, JU YEAN YANG, Seoul, Republic of 
Korea, Busan, Republic of Korea 

Nevertheless rapidly growing older population, markedly increasing 
prevalence of diabetes, many reports about the association of diabetes with 
cognitive impairment (CI), there have been few studies about this issue in 
Korea. The aim of this study was to investigate associated factors for mild 
CI in Korean older adults with type 2 diabetes. Total 187 older (aged  65 
years) adults (median age, 71 years-old; 106 men, 81 women) without history 
of cerebrovascular disease nor CI, who visited diabetes out-patients clinic 
between Oct 1st and Dec 15th in 2011, participated in this study. Montreal 
Cognitive Assessment (MoCA) score  23 was defi ned as mild CI and overall 
33.2% participants showed mild CI. Participants with mild CI are older (73.0 ± 
0.6 vs. 70.8 ± 0.4 years, p=0.002), and are more likely women (54.8 vs. 37.6%, 
p=0.029). In age- and sex-adjusted comparison, serum triglyceride in mild CI 
was higher (145.4 ± 7.4 vs. 121.8 ± 5.2 mg/dl, p=0.011). More persons in mild 
CI were heavy alcoholics (16.6 ± 3.7 vs. 7.0 ± 2.6%, p=0.038). Less persons in 
mild CI were ex- or current smoker (21.1 ± 4.8 vs. 35.1 ± 3.4%, p=0.020) and 
college graduated (11.9 ± 4.9 vs. 25.3 ± 3.4%, p=0.029). Other variables in-
cluding diabetes duration, HbA1c, diabetic microvascular complications, and 
coronary heart disease, were not different between each group. Age, heavy 
alcohol drinking, ex-smoking, and college graduation was associated with 
mild CI (age, OR 1.149 [95% CI:1.057-1.250], p= 0.001 per unit of age; heavy 
alcohol drinking, OR 3.975 [95% CI:1.079-14.647], p = 0.038; ex-smoking vs. 
never-smoking, OR 0.184 [95% CI:0.051-0.663], p=0.010; college graduation, 
OR 0.124 [0.016-0.983], p=0.048), independent of sex, systolic blood pres-
sure, serum LDL-cholesterol, and serum triglyceride. The data suggested 
that large portion of Korean older adults with type 2 diabetes, could be 
associated with mild CI and more concentrated efforts of early detection 
and proper management for CI may be required, especially in heavy alcohol 
drinkers.
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 1453-P
Effect of Month and Insulin Type Use in the Pattern of Glucose Out-
comes in a Teaching Hospital
YANNIS GUERRA, AARTI MANCHANDA, LEON FOGELFELD, Chicago, IL

As part of a multidisciplinary development of computerized insulin proto-
cols, staff training and electronic monitoring of implementation that are im-
plemented in our institution, we analyzed the pattern of glycemic outcomes 
over the last 15 months.We studied 3345 patients treated from October 2010 
and December 2011. The glucose (glc) values (83,550) were electronically 
obtained from the medical records and correlated with the type of insulin 
received by the patient at that time (classifi ed as analog for insulin glargine 
and lispro, and conventional for insulin NPH and regular) and aggregated by 
patient-day. Average blood glucose (and 95% confi dence intervals), hypo-
glycemia rate (< 70 mg/dl), severe hypoglycemia rate (< 50 mg/dl), severe 
hyperglycemia (>300 mg/dl) and glc variability (maximal glc value -minimal 
glc value) for each month were calculated. The main results can be seen in 
Table 1 and Figure 1.We found that there were overall higher hypoglycemic 
and severe hyperglycemic event rates from July to September and lower 
rates from April to June. No monthly pattern was noticed regarding the vari-
ability, but the variability of the conventional insulin was signifi cantly higher 
than the analog insulin throughout the year.

 1454-P
Glucose Lowering Treatment and Cancer Specifi c Mortality in Type 
2 Diabetes
SORIN IOACARA, CRISTIAN GUJA, CONSTANTIN IONESCU-TIRGOVISTE, SORIN 
SABAU, SIMONA FICA, CRISTINA TIU, Bucharest, Romania, Sapporo, Japan

The present study evaluated the association between various diabetes 
treatments and cancer mortality in adult type 2 diabetes patients.All oral 
treated diabetes patients in a major urban area, including its surround-
ings, aged over 40 years were included at their fi rst outpatient visit during 
01/01/2001 and 12/31/2008. All patients were followed-up for death until 
12/31/2010 by crosslinking with National Institute of Statistics mortality 
database (100% cover-up); death certifi cate data for corresponding general 
population was obtained. Antidiabetic prescriptions were available from 

local pharmacies or prescribing institutions. Subjects with < 6 months of 
follow-up were excluded (protopathic bias). A total of 62580 subjects (46.8% 
males) were divided into 3 groups: biguanides monotherapy (n=18332, 
29.3%), insulin secretagogues (n=19133, 30.6%), and combined oral (n=25115, 
40.1%) at baseline. These categories were later used factorially with age 
and gender to adjust the time-dependent Cox proportional hazard analysis (1 
month update).Mean age at baseline was 62.0±10.2 years, mean follow-up 
period 6.4±2.8 years (402347.4 person-years). Unadjusted cancer mortality 
was 6.1/1000 person-years (2448 deaths). Adjusted hazard ratios for cancer 
mortality (CI95%) were: biguanides 0.59 (0.54-0.65, p<0.001), sulfonylurea 
1.04 (0.94-1.16, p=0.445), acarbose 0.23 (0.06-0.9, p=0.036), pioglitazone 0.7 
(0.55-0.9, p=0.005), rosiglitazone 0.78 (0.61-1.0, p=0.054), human rapid insu-
lin 1.26 (0.99-1.59, p=0.058), rapid analogs 1.13 (0.61-2.09, p=0.689), human 
premixed insulin 1.68 (1.39-2.03, p<0.001), premixed analogs 1.68 (1.33-2.12, 
p<0.001), human intermediate insulin 1.14 (0.78-1.66, p=0.513), glargine 1.02 
(0.73-1.43, p=0.889), detemir 1.67 (0.97-2.87, p=0.063).There was a lower 
cancer mortality hazard for biguanides, pioglitazone and acarbose. The op-
posite was found for premixed insulins. It is reassuring that both fast and 
long-acting analogs had a neutral effect.

 1455-P
Changes in Iron Measures Over Menopause and Associations With 
Insulin Resistance
CATHERINE KIM, SHENGCHUN KONG, BIN NAN, MARYFRAN SOWERS, SIOB-
HAN HARLOW, Ann Arbor, MI

Menopause is defi ned as the cessation of menses, a common cause of iron 
defi ciency in premenopausal women. Iron, a dietary micronutrient and strong 
pro-oxidant, catalyzes reactions which result in increased oxidative stress, a 
risk factor for insulin resistance. No longitudinal studies have examined how 
iron measures change over menopause. Our objectives were to examine iron 
measures in individual women at premenopause and at postmenopause and 
secondarily to determine if any changes contributed to insulin resistance.In 
a subset of participants (n=70) at the Michigan site in a longitudinal study of 
menopause, the Study of Women’s Health Across the Nation, we measured 
ferritin, transferrin, and soluble transferrin receptor (sTfR) once in the pre-
menopause and once in the postmenopause. Women were excluded if they 
used exogenous estrogen or had diabetes. In linear regression models, we 
examined associations between premenopause iron measures and changes 
in iron markers over menopause with homeostasis model assessment of in-
sulin resistance (HOMA-IR) changes over menopause, before and after adjust-
ment for age at menopause, race/ethnicity, changes in waist circumference, 
C-reactive protein, and sex hormone binding globulin levels.Women had lower 
ferritin (p<0.01), higher sTfR:ferritin levels (p<0.01), lower HOMA-IR (p=0.02), 
and lower glucose (p=0.05) in premenopause compared to postmenopause. 
After adjustment, greater premenopausal sTfR:ferritin levels ( =11.0, 95% CI 
0.02, 22.0) and greater increases in sTfR:ferritin ( =13.6, 95% CI 0.9, 26.3) over 
menopause were associated with increases in HOMA-IR.From premenopause 
to postmenopause, women on average have increases in measures of iron 
stores. Women who had lower measures of iron when they were premeno-
pausal and greater increases in iron measures over the menopausal transition 
had the largest increases in insulin resistance. Increases in measures of iron 
over menopause might impact women’s insulin resistance over menopause.

Supported by: NIH

 1456-P
No Pubertal Rise in Incidence of Type 1 Diabetes Seen in Non-His-
panic Black Boys: A Report of Diabetes in Youth in the U.S. Virgin 
Islands (USVI), 2001–2010
RAYNARD E. WASHINGTON, EUGENE TULL, VINCENT ARENA, RONALD LAPORTE, 
TREVOR ORCHARD, Pittsburgh, PA

The incidence of childhood-onset type 1 and type 2 diabetes is reported 
to be increasing worldwide; however, whether this is true in the USVI, which 
has a high incidence compared to other Caribbean islands, is unclear. We 
thus report data for years 2001-2010, including for the fi rst time incidence 
of type 2 diabetes, and further explore gender differences and onset char-
acteristics. All residents 19 years of age diagnosed with diabetes between 
January 2001 and December 2010 were identifi ed from review of medical 
records of all hospitals. Diabetes type was classifi ed based on physician 
diagnosis. A total of 82 eligible patients were identifi ed and the registry as-
certainment was 98.7% complete, determined using the capture-recapture 
method. The overall age-adjusted annual incidence rates (per 100,000) of 
type 1 and type 2 diabetes for the study period were 15.3 (95% CI 11.3, 20.1) 
and 9.6 (95% CI 6.8, 13.5), respectively. The incidence of type 1 diabetes 
increased signifi cantly over the study period, with an epidemic-like 3-fold 
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increase occurring from 2005 (8.7/100,000) to 2006 (26.4/100,000) (p for 
trend=.05). The highest incidence of type 1 diabetes in non-Hispanic black 
(NHB) girls occurred in the 10-14 age group, consistent with a pubertal/ado-
lescent peak seen in many other studies. However, there was no such peak 
for NHB boys with rates for 5-9, 10-14, and 15-19 age groups being virtually 
identical. Examination of the SEARCH study incidence data also suggests a 
similar lack of pubertal rise in type 1 diabetes incidence in black boys. The 
incidence of type 2 diabetes also rose signifi cantly over the study period (p 
for trend=.03), with the highest incidence occurring in the 10-19 age group 
in both boys and girls. Thus the incidence of diabetes in youth is increasing 
in the USVI but, further studies are needed to better understand the missing 
pubertal rise in type 1 diabetes incidence in NHB boys.

Supported by: NIDDK Research Supplement (R37-DK-034818-26W1)

 1457-P
Public Health Implications of Recommendations to Individualize 
Glycemic Targets in Adults With Diabetes
NEDA LAITEERAPONG, PRIYA M. JOHN, AVIVA G. NATHAN, ELBERT S. HUANG, 
Chicago, IL

Public Health Implications of Recommendations to Individualize Glycemic 
Targets in Adults with DiabetesGuidelines have traditionally emphasized that 
adults with diabetes should strive for glycosylated hemoglobin (A1C) levels 
<7.0%. However, more recent guidelines have called for greater individualiza-
tion of glycemic targets. We estimated how many U.S. adults with diabetes 
would be eligible for individualized A1C targets using 1) characteristics identi-
fi ed in the American Diabetes Association (ADA) guideline and 2) a strategy 
introduced by Ismail-Beigi. We used the sample of adults with diabetes aged 

20 years from the National Health and Nutrition Examination Survey, 2007-
2008 (N=757). We assigned A1C targets based on 1) the clinical character-
istics recommended in the American Diabetes Association (ADA) guideline 
and 2) a strategy introduced by Ismail-Beigi. We estimated the proportion 
of adults with each individualized A1C target and compared these individual-
ized targets to measured levels. Using ADA guideline recommendations, 20% 
(95% Confi dence Interval (CI), 17-23%) of the U.S. adult diabetes population 
would have recommended targets more stringent than A1C<7.0% and 65% 
(95% CI, 61-68%) would have recommended A1C targets 7.0%. Using the 
Ismail-Beigi strategy, 12% (95% CI, 8-15%) would have an A1C target 6.5% 
and 44% (95% CI, 40-49%) would have A1C targets 7.0%. If a universal A1C 
target of <7.0% were applied, 47% (95% CI, 41-54%) of adults with diabetes 
would have inadequate glycemic control; this proportion declined to 33% 
(95% CI, 28-38%) with the ADA guideline and 31% (95% CI, 27-36%) with 
the Ismail-Beigi strategy. Using individualized glycemic targets, about half 
of U.S. adults with diabetes would have recommended A1C targets of 7.0% 
but one-third would still be considered inadequately controlled. Diabetes re-
search and performance measurement goals will need to be revised in order 
to encourage individualization of glycemic targets in clinical care.

Supported by: NIDDK (F32 DK089973, DRTC P60 DK20595, CCDTR P30 
DK092949)

 1458-P
Diabetes Prevalence among 7 Million Adult HMO Members, 2005-
2009: The SUPREME-DM Project
GREGORY A. NICHOLS, JAY DESAI, JEAN M. LAWRENCE, ROBERT REID, EMILY 
B. SCHROEDER, JOHN F. STEINER, SUMA VUPPUTURI, XIAOWEI YAN, FOR THE 
SUPREME-DM STUDY GROUP, Portland, OR, Minneapolis, MN, Pasadena, CA, Se-
attle, WA, Denver, CO, Atlanta, GA, Danville, PA

Nationally representative estimates of diabetes prevalence published by 
the Centers for Disease Control and Prevention (CDC) are derived from self-
reported cross-sectional surveys. Electronic medical records (EMRs) may 
allow for a more complete accounting of diabetes cases. The SUPREME-
DM project combined EMR data from 11 HMOs to estimate annual diabetes 
prevalence in 2005-2009.In each year 2005-2009, we identifi ed HMO mem-
bers aged  20 years who had at least 6 months of health plan member-
ship. Using EMR data from 2000-2009, we identifi ed individuals who had 
2+ laboratory test results indicative of diabetes, 1 inpatient or 2+ outpatient 
diabetes diagnoses, or any anti-diabetic medication dispensed other than 
during pregnancy. We estimated total prevalence and by age categories 
and sex, and calculated the change in prevalence between 2005 and 2009.
From 2005 to 2009, the mean annual adult membership of the 11 HMO’s was 
7,029,226. Total diabetes prevalence increased by 17.4%, from 9.3% in 2005 
to 10.9% in 2009. The highest prevalence in all years was seen among 75-
84 year olds (25.1% to 29.3%). All age groups experienced large prevalence 
increases, ranging from 9.4% (aged 65-84) to 25.5% (aged 85+). Prevalence 
was higher among men than women in all years (e.g., 12.0% vs. 10.9% in 

2009).The diabetes prevalence rates we report are higher than previous CDC 
estimates (e.g., 8.3% vs. 10.9% overall in 2009). This may be due in part to 
more comprehensive case ascertainment using EMRs. Our results suggest 
that the burden of diabetes in the U.S. may be greater than previously be-
lieved and continues to grow steadily.

Diabetes Prevalence and Change in Prevalence, 2005–2009
Age 5-Year 

Mean Annual 
Membership Size

2005 2006 2007 2008 2009 5-Year 
Increase

20-34 1,745,045 1.3% 1.3% 1.4% 1.5% 1.5% 14.9%
35-44 1,395,945 3.9% 4.1% 4.4% 4.5% 4.7% 20.4%
45-54 1,516,729 8.4% 8.7% 9.0% 9.3% 9.5% 13.6%
55-64 1,213,815 15.3% 15.8% 16.3% 16.6% 16.8% 9.7%
65-74 642,936 23.3% 24.1% 24.8% 25.2% 25.5% 9.4%
75-84 380,656 25.1% 26.4% 27.7% 28.5% 29.3% 16.6%
85+ 134,100 19.7% 21.3% 22.7% 23.9% 24.8% 25.5%

Supported by: Grant #R01HS019859 from the Agency for Healthcare Research 
and Quality

 1459-P
Apo A-1 and Apo B in Association With Abdominal Visceral Adipos-
ity and Ectopic Fat Depots
KYOKO K. SATO, TOMOSHIGE HAYASHI, NOBUKO HARITA, HIDEO KOH, ISSEKI 
MAEDA, GINJI ENDO, YONEZO HIKITA, WILFRED Y. FUJIMOTO, EDWARD J. 
BOYKO, Osaka, Japan, Seattle, WA

Apolipoprotein A-1 (Apo A-1) is the major component in high-density li-
poprotein. Apolipoprotein B (Apo B) is a component of the atherogenic low-
density and very-low-density lipoproteins. Little is known about the associa-
tions between either Apo A-1 or Apo B and ectopic fat accumulations in the 
abdominal visceral depot, liver, and muscle. We examined whether Apo A-1 
and Apo B are independently associated with abdominal visceral fat area 
(VFA), fatty liver, or thigh muscle attenuation measured by computed tomog-
raphy (CT) in a cross-sectional analysis. We studied 451 Japanese men and 
women aged 27 to 76 years who did not use hypoglycemic medication or 
lipid-lowering drugs (mean age 49.9 yrs, mean BMI 22.7 kg/m2, men 48%). 
Low CT attenuation of muscle refl ects greater intramuscular lipid content, 
while lower liver to spleen ratio refl ects presence of hepatic steatosis. In 
separate multiple linear regression models predicting VFA, liver to spleen 
ratio, and mid-thigh muscle attenuation, Apo A-1 was negatively while Apo 
B was positively associated with VFA (standardized regression coeffi cient 
( ’) =-0.071, p=0.041, ’ =0.235, p<0.001, respectively) (Table). By contrast, 
Apo B, but not Apo A-1, was negatively and independently associated with 
liver-to-spleen ratio (Table). No association between thigh muscle attenua-
tion and Apo A-1 and B was observed (Table). In summary, both Apo A-1 and 
Apo B were signifi cantly associated with VFA, whereas only Apo B was sig-
nifi cantly associated with fatty liver. Apo A-1 and B concentrations therefore 
are inconsistently associated with the site of ectopic fat accumulation.

Table Multiple linear regression models
Dependent variables

Square root of abdominal 
visceral fat area
(Model R2=0.501)

Liver-to-spleen 
ratio

(Model R2=0.193)

Thigh muscle 
attenuation

(Model R2=0.124)
Independent variables ’ P ’ P ’ P
Apo A-1 -0.071 0.041 0.037 0.402 0.052 0.258
Apo B 0.235 <0.001 -0.150 0.001 -0.039 0.424
HOMA-IR 0.410 <0.001 -0.310 <0.001 -0.270 <0.001
Age 0.227 <0.001 0.115 0.009 -0.209 <0.001
Gender (vs. men) -0.286 <0.001 0.167 <0.001 -0.022 0.625

 1460-P
Egg Consumption and Risk of Cardiovascular Disease: Meta-Analysis
JANG-YEL SHIN, PENGCHENG XUN, KA HE, Wonju-Si, Republic of Korea, Chapel 
Hill, NC

The associations between egg consumption and the risk of cardiovas-
cular disease (CVD) are still unclear. We aimed to examine egg consump-
tion in relation to the incidence of CVD and type 2 diabetes by conducting 
a meta-analysis of prospective cohort studies.Systemic literature review 
was conducted for published studies in PubMed from 1980 to November 
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2011. Additional information was retrieved through Google search or a hand 
review of the reference from relevant articles. Studies were included if 
they had a prospective study design and provided a hazard ratio (HR) with 
95% confi dence interval (CI) for CVD and type 2 diabetes in relation to egg 
consumption. The weighted HR with 95% CI for the associations of interest 
was estimated using random-effects model.Among the 8 eligible studies (11 
independent cohorts), 6 (7 cohorts) reported results on overall CVD (255,855 
individuals; 8,513 incident cases with an average of 12.5 years of follow-
up), 4 (5 cohorts) reported results on ischemic heart disease (IHD) (239,729 
individuals; 5,401 incident cases with an average of 14.4 years of follow-up), 
3 (4 cohorts) reported results on stroke (148,994 individuals; 2,818 incident 
cases with an average of 15.5 years of follow-up), and 2 (4 cohorts) reported 
results on type 2 diabetes (60,896 individuals; 4,346 incident cases with 
an average of 14.3 years of follow-up). Comparing to those who consumed 
egg less than 1/week, the pooled HRs of participants ate 1 egg per day or 
more were 0.94 (95% CI, 0.87-1.02) for overall CVD, 0.94 (95% CI, 0.82-1.07) 
for IHD, 0.95 (95% CI, 0.83-1.09) for stroke, and 1.56 (95% CI, 1.16-2.11) for 
type 2 diabetes.Evidence generated from this meta-analysis suggests that 
egg consumption is not associated with the risk of CVD. However, the pos-
sibility of egg consumption increasing the risk of type 2 diabetes cannot be 
excluded. Further studies particularly on egg consumption and diabetes risk 
are clearly warranted.

 1461-P
sRAGE and Risk of Cardiovascular Disease, Diabetes, and Mortal-
ity in a Community-Based Population: The Atherosclerosis Risk in 
Communities (ARIC) Study
ELIZABETH SELVIN, MARC H. HALUSHKA, ANDREEA RAWLINGS, RON C. HOO-
GEVEEN, CHRISTIE M. BALLANTYNE, JOSEF CORESH, BRAD C. ASTOR, Balti-
more, MD, Houston, TX, Madison, WI

Advanced glycation endproducts (AGEs) and their receptors are strongly 
implicated in the development of diabetic complications. When stimulated 
by AGEs, the receptors for AGEs (RAGE) induce infl ammation and are thought 
to fuel progression of disease through nuclear factor-kB mediated signaling. 
Soluble circulating RAGE (sRAGE) may counteract the detrimental effects of 
RAGE. However, little is known about the association of sRAGE with long-
term outcomes. We measured sRAGE by ELISA (R&D Systems, CV<3%) in 
stored plasma from a random sample of 1201 participants in the ARIC Study 
who were ages 47-68 (visit 2, 1990-92), had estimated GFR 60 mL/min/1.73 
m2 and no history of cardiovascular disease. During a maximum of 19 years 
of follow-up there were 184 incident coronary heart disease (CHD) events, 
50 ischemic strokes, 210 cases of diagnosed diabetes, and 192 deaths. In 
multivariable Cox proportional hazards models, low levels of baseline sRAGE 
were signifi cantly associated with incident CHD and mortality, but not stroke 
or diagnosed diabetes (Table). The stronger associations with CHD and mor-
tality compared to diabetes is surprising and suggests that sRAGE may be 
a generalized measure of ill health and not as specifi c to diabetes as previ-
ously thought. The signifi cant association with CHD is consistent with other 
studies in persons with diabetes. Low levels of sRAGE were associated with 
risk of CHD and mortality even in the absence of diabetes, suggesting that 
sRAGE may be a marker of susceptibility to infl ammatory processes or a 
state of increased oxidant stress.

Adjusted hazard ratios (95% CIs) for incident CHD, stroke, diabetes and mor-
tality by sRAGE quartile
sRAGE quartile Coronary heart 

disease, HR 
(95%CI)

Stroke, HR 
(95%CI)

Diabetes†, HR 
(95%CI)

Mortality, HR 
(95%CI)

Q4 (high) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Q3 1.16 (0.73, 1.82) 0.81 (0.36, 1.82) 1.31 (0.87, 1.98) 1.04 (0.65, 1.66)
Q2 1.27 (0.81, 2.00) 0.58 (0.25, 1.35) 1.36 (0.90, 2.06) 1.13 (0.72, 1.77)
Q1 (low) 1.90 (1.21, 3.01)* 0.65 (0.27, 1.54) 1.42 (0.92, 2.20) 1.71 (1.08, 2.69)*
p-for-trend 0.007 0.249 0.109 0.022
*p<0.05  †Analysis of incident diabetes excludes N=150 persons with diag-
nosed diabetes at baseline.
Models were adjusted for Framingham Risk Score (age, sex, current smoking, 
total cholesterol, HDL cholesterol, diabetes, blood pressure), plus C-reactive 
protein, body mass index, and race (black; white).

Supported by: NIH/NIDDK, NIH/NHLBI

 1462-P
Association Between Baseline Cardiometabolic Risk Factors and 
Change in Insulin Clearance Over Time: The Insulin Resistance Ath-
erosclerosis Study (IRAS)
CHRISTINE LEE, STEVEN M. HAFFNER, LYNNE E. WAGENKNECHT, CARLOS 
LORENZO, MARIAN J. REWERS, ANTHONY J. HANLEY, Toronto, ON, Canada, 
Houston, TX, Winston-Salem, NC, San Antonio, TX, Aurora, CO

Cross-sectional studies have suggested that cardiometabolic risk factors 
are associated with reduced metabolic clearance of insulin (MCRI). How-
ever, little is known about the role of these factors in the longitudinal pro-
gression of MCRI. Therefore, the associations of C-reactive protein (CRP), 
plasminogen activator inhibitor-1 (PAI-1), alanine transaminase (ALT), leptin, 
triglycerides (TG), high-density-lipoprotein (HDL) cholesterol and apolipo-
protein B (apoB) with change in MCRI over a 5-yr period was explored in 
784 non-diabetic IRAS participants. Cardiometabolic risk factors were mea-
sured in fasting plasma samples at baseline. MCRI, insulin sensitivity (SI)
and acute insulin response (AIR) were determined from frequently sampled 
intravenous glucose tolerance tests. The association between each of the 
cardiometabolic risk factors and change in MCRI at follow-up was examined 
using multivariable-adjusted linear regression models. Covariates included 
age, sex, ethnicity, alcohol intake, smoking, caloric expenditure, family his-
tory of diabetes, BMI, SI and AIR. Higher CRP and leptin were associated 
with a greater decline of MCRI after adjusting for demographics, lifestyle 
factors and family history of diabetes [ = -0.033 (-0.069, -0.019) for CRP,  = 
-0.14 (-0.19, -0.094) for leptin]. However, these associations were attenuated 
to non-signifi cance after adjusting for BMI, SI and AIR. Higher PAI-1, ALT, TG 
and apoB was signifi cantly associated with the decline of MCRI in fully-ad-
justed models [ = -0.060 (-0.095, -0.026) for PAI-1, = -0.064 (-0.11, -0.022) 
for ALT, = -0.057 (-0.11, -0.0085) for TG, = -0.0019 (-0.0029, -0.00087) for 
apoB]. Higher HDL was signifi cantly associated with an increase in MCRI [ =
0.0029 (0.0010, 0.0048)]. This study suggests that an adverse profi le of car-
diometabolic risk factors, independent of SI, is associated with the decline 
in MCRI over time.

 1463-P
Urinary Tract Infection, Uropathogens and Antimicrobial Resis-
tance in Diabetic and Nondiabetic Patients
ATHANASIA PAPAZAFIROPOULOU, ALEXIOS SOTIROPOULOS, IOANNIS DANIIL, 
STAVROS BOUSBOULAS, MARINA KARDARA, MPATIA GLYKIDOU, PARASKEVI 
VERGIDOU, STAVROS PAPPAS, Nikaia, Greece

Background and aims: Urinary tract infections (UTIs) are common among 
subjects with diabetes. The aim of the present retrospective study was to 
evaluate the impact of diabetes mellitus (DM) on the spectrum of uropatho-
gens and antimicrobial resistance in subjects with and without DM.Material 
and methods: We studied 1,244 urine culture specimens from subjects hos-
pitalized for UTIs. 192 (15.4%) were diabetics (134 females / 58 males, mean 
age ± SD: 72.3 ± 12.6 years) and 1,052 (84.6%) non diabetics (720 females / 
332 males, mean age ± SD: 72.3 ± 12.6 years). Indwelling urinary catheters 
were present in 113 (58.9%) subjects with diabetes and 430 (40.9%) sub-
jects without diabetes.Results:The most frequent UTI pathogens in subjects 
with and without diabetes were respectively: E.coli (34.4 vs. 37.1%, P=0.48), 
Candida spp (17.2 vs. 16.1%, P=0.70), Enterococcus spp (10.9 vs. 8.0%, P= 
0.17), Pseudomonas spp (10.4 vs. 9.1%, P=0.54), Klebsiella spp (8.8 vs. 9.4%, 
P=0.48), Proteus mirabilis (7.3 vs. 8.5%, P=0.56) and Staphylococcus spp 
(5.2 vs. 6.1%, P=0.56). There were no difference regarding uropathogens 
in people with and without diabetes with indwelling bladder catheter ex-
cept for Enterococcus spp (15.0 vs. 7.7%, P=0.02, respectively). The rates of 
antibiotic resistance of E. coli in subjects with vs. without diabetes were: 
ampicillin 75.8 vs. 82.8% (P=0.17), cotrimoxazole 28.8 vs. 27.1% (P=0.78) 
and ciprofl oxacin 22.7 vs. 16.2% (P=0.19). No differences to antibiotic re-
sistance of Klebsiella spp and Proteus mirabilis were observed. The patterns 
of resistance against antipseudomonal drugs between subjects with and 
without diabetes were respectively: ciprofl oxacin 36.8 vs. 48.9% (P=0.34), 
ceftazidime 30.0 vs. 43.6% (P=0.33), imipenem 35.0 vs. 47.4% (P=0.29) and 
amikacin 30.0 vs. 45.1% (P=0.25).Conclusion: DM per se does not infl uence 
the isolation rate of different uropathogens and their susceptibility patterns 
to antimicrobials in subjects hospitalized for UTIs.
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 1464-P
Menopause in the Diabetes Control and Complications Trial/Epide-
miology of Diabetes Interventions and Complications (DCCT/EDIC) 
Study
CATHERINE KIM, BARBARA BRAFFETT, PATRICIA CLEARY, RODNEY L. DUNN, 
CATHERINE COWIE, ELIZABETH OSBORNE, MARY LARKIN, CATHERINE MARTIN, 
ARUNA V. SARMA, DCCT/EDIC RESEARCH GROUP, Ann Arbor, MI, Washington, 
DC, Bethesda, MD, Boston, MA

We examined the association between randomization in the DCCT to 
intensive vs. conventional diabetes treatment upon menopausal age.The 
DCCT was a randomized clinical trial comparing the impact of intensive vs. 
conventional diabetes therapy on the development and progression of micro-
vascular complications of T1D. EDIC is the prospective observational study 
of the DCCT cohort now in its 18th year. This report includes the 614 women 
who answered questions regarding menopausal status at EDIC baseline and 
who were menstruating at that time. Natural and surgical menopause were 
defi ned as no menses for at least one year, in the absence of gynecologic 
surgery and due to surgery, respectively. Cox proportional hazards analysis 
was used to determine the association between treatment group and time 
from EDIC baseline to menopause.At EDIC year 18, there were 310 (50%) 
women in premenopause, 204 (33%) women in natural menopause, and 
100 women (16%) in surgical menopause. In unadjusted analyses, intensive 
therapy was associated with earlier natural menopause (HR=1.37, 95% CI 
1.03-1.82), but this association did not persist after adjustment for EDIC 
baseline age, A1c, or primary or secondary cohort (HR=0.97, 95% CI 0.71-
1.31). In unadjusted analyses, intensive therapy did not change time to surgi-
cal menopause (HR=1.00, 95% CI 0.68-1.49), even after adjustment for EDIC 
baseline age, A1c level, and cohort (HR=0.91, 95% CI 0.61-1.35), and further 
adjustment for mean DCCT/EDIC weight (HR=0.83, 95% CI 0.55-1.28) and 
mean A1c (HR=1.04, 95% CI 0.62-1.76). However, greater mean DCCT/EDIC 
weight was associated with surgical menopause (p=0.03).Among women in 
the DCCT/EDIC cohort, neither intensive therapy nor mean A1c levels were 
associated with menopause; however, higher weight was associated with 
surgical menopause. Previously described associations between A1c and 
menopause may be confounded by greater weight gain and intensive insulin 
therapy.

Supported by: R01DK083927, R01DK083297, K23DK071552

 1465-P
Individual and Socio-Environmental Determinants of Walking in 
Adults With Type 2 Diabetes
SAMANTHA HAJNA, NANCY ROSS, KABERI DASGUPTA, Montreal, QC, Canada

Walking plays an important role in the prevention of vascular disease in 
adults with type 2 diabetes (T2D). To develop effective strategies that will 
enable T2D patients to increase their walking levels, the facilitators and bar-
riers of walking must be identifi ed. Though some studies have assessed the 
determinants of walking in healthy adults, few have examined the deter-
minants of walking in T2D, a population that may be uniquely impacted by 
socio-environmental factors due to physical limitations (e.g., limited mobil-
ity). The aim of this study was to identify individual and socio-environmental 
factors associated with walking in adults with T2D. Data were collected 
between 2006 and 2008 on 201 adults with T2D living in Montréal (QC, 
Canada). Daily step counts were assessed once per season for two-week 
periods using pedometers. Individual and socio-environmental variables 
were assessed using items derived from previously validated surveys. Using 
marginal models that accounted for patient-level clustering, age (b, 95%CI; 
-96.09, -123.23/-68.94), body mass index (-141.08, -186.45/-95.70), living 
alone (-695.41, -1365.55/-25.28), being an immigrant (626.56, 11.65/1241.46), 
poor perceived neighborhood walkability (-214.23, -308.75/-119.70), fall/win-
ter (-668.16, -949.55/-386.76), reduced access to stores (-1806.32, -2710.27/-
902.37) and transit (-1516.03, -2694.43/-337.64), fewer interesting sights 
in neighborhood (-1106.95, -2208.32/-5.59) and low neighborhood safety 
(-1720.01, -3160.40/-279.62) were associated with walking after adjustment 
for relevant covariates (age, sex, BMI, depression, season, living alone sta-
tus, education and ethnicity, as appropriate). When making suggestions to 
patients regarding increasing walking, the role of these factors should be 
considered.

Supported by: CIHR (MOP-79275)

 1466-P
Benefi ts and Risks of Glucose-Lowering Treatments With Particu-
lar Emphasis on Metformin: Nationwide Epidemiological Study
NILS EKSTRÖM, LINUS SCHIÖLER, ANN-MARIE SVENSSON, KATARINA EEG-
OLOFSSON, JUNMEI MIAO JONASSON, BJÖRN ZETHELIUS, JAN CEDERHOLM, 
SOFFIA GUDBJÖRNSDOTTIR, BJÖRN ELIASSON, Gothenburg, Sweden, Uppsala, 
Sweden

The long-term effectiveness and safety of glucose-lowering medications 
are under debate. This observational study from the Swedish National Diabe-
tes Register (NDR) evaluates the risks of several clinical outcomes in a large 
sample of pharmacologically treated patients with type 2 diabetes (DM2) 
in clinical practice, with particular emphasis on metformin.Pharmacologi-
cally treated DM2 patients registered in the NDR July 1, 2004 - December 
31, 2007 were included (n=51 675), and grouped based on treatments. Risks 
of fatal/non-fatal cardiovascular disease (CVD), acidosis/infection and all-
cause mortality were analyzed in all patients and in subgroups with different 
estimated glomerular fi ltration rate (eGFR) intervals, with mean follow-up 
3.9 years.Insulin monotherapy showed increased risks of fatal/non-fatal 
CVD and all-cause mortality compared to metformin monotherapy, hazard 
ratios (HR) 1.18 (95 % confi dence limits: 1.07-1.29) and 1.34 (1.19-1.50), after 
adjustment with a propensity score including clinical characteristics, risk 
factors and treatments. In subgroup analyses, adjusted for covariance with 
similar covariates, metformin was not associated with increased risk of any 
of the outcomes in patients with eGFR 30-45, 45-60, or >60 mL/min/1.73 m2

compared to all other hypoglycemic agents. In the subgroup with eGFR 45-
60 mL/min/1.73 m2, metformin showed a reduced risk of any acidosis/infec-
tion, HR 0.85 (0.74-0.97), and all-cause mortality, 0.87 (0.77-0.99).Metformin 
was associated with reduced risks of severe endpoints, using propensity 
score or covariance adjustment. Results were consistent in patients with 
renal impairment, with no increased risk of acidosis/infection. In clinical 
practice, the benefi ts of metformin use clearly outbalance the risk of severe 
side effects. These results support the less strict approach to metformin use 
in patients with renal impairment (eGFR 45-60 mL/min/1.73 m2), advocated 
in most guidelines.

 1467-P
Diabetes, Related Factors and Breast Cancer Risk
PHILIPPE AUTIER, MATHIEU BONIOL, ALICE KOECHLIN, CHRIS ROBERTSON, 
JULIO ROSENSTOCK, GEREMIA B. BOLLI, PETER BOYLE, Lyon, France, Glasgow, 
United Kingdom, Dallas, TX, Perugia, Italy

To shed clarifi cation on the potential association between diabetes, re-
lated factors and breast cancer risk, a comprehensive literature review and 
formal meta-analysis was carried out, planned, conducted and reported fol-
lowing PRISMA guidelines regarding meta-analysis of observational studies. 
Variables studies in relation to breast cancer risk were adiposity, physical 
activity, glycaemic load, glycaemic index, diabetes, IGF-1, fasting glucose, 
fasting insulin and C-peptide, adiponectin, metformin and glargine use. The 
Summary Relative Risk (SRR) and the corresponding 95% Confi dence Interval 
(CI) was calculated.For breast cancer at all ages, the calculated risks were as 
follows: diabetes (SRR=1.23 95% CI (1.12, 1.34); physical activity (SRR=0.88, 
95% CI (0.85, 0.92)); glycaemic load (SRR=1.05, 95% CI (1.00, 1.10)); glycae-
mic index (SRR=1.05, 95% CI (1.00, 1.09)); fasting glucose (SRR=1.14, 95% 
CI (0.94, 1.37)); serum insulin (SRR=1.26, 95% CI (0.86, 1.84)); c-peptide 
(SRR=1.29, 95% CI (0.91, 1.82)); adiponectin (SRR=1.16, 95% CI (0.93, 1.46)); 
metformin (SRR=0.97, 95% CI (0.82, 1.16)); and glargine (SRR=1.10, 95% CI 
(0.94, 1.30)).An increase of 5 units in Body Mass Index (a weight increase 
if 14.5 kg in a person 1.70 metres tall) was associated in post-menopausal 
breast cancer (SRR=1.12, 95% CI (1.08, 1.16)) but not at pre-menopausal ages 
(SRR=0.83, 95% CI (0.72, 0.95)). Serum insulin was associated with breast 
cancer at post-menopausal ages but not at pre-menopausal ages whereas 
with c-peptide there was a signifi cant association at pre-menopausal ages 
but not post-menopausal.For IGF-1, Hodge’s Standardised Mean Difference 
(HSMD) was calculated and there was no signifi cant association with breast 
cancer at all ages (HSMD=-0.026, 95% CI (-0.031, 0.084)), at post-menopaus-
al ages (HSMD=0.007, 95% CI (-0.068, 0.082)) or at pre-menopausal ages 
(HSMD=-0.065, 95% CI (-0.009, 0.140)).Key risk factors for breast cancer ap-
pear to be adiposity and physical activity which are both related to the risk 
of developing diabetes.
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 1468-P
Higher Levels of HbA1c Are Related to Worse Controlled Blood Pres-
sure and Lipid Profi le but not to Higher BMI in a Pooled Analysis of 
Spanish Non-Insulin Treated Type 2 Diabetic Patients
ÁNGEL RODRÍGUEZ, JESÚS REVIRIEGO, LUIS A. VÁZQUEZ, LUIS E. GARCÍA-PÉR-
EZ, HELMUT PETTO, JAVIER SALVADOR, JUAN F. ASCASO, Alcobendas, Spain, 
Vienna, Austria, Pamplona, Spain, Valencia, Spain

We performed a pooled analysis with the objective of describing CV risk 
factors and the relationship with obesity in non insulin treated T2D patients 
in Spain. The aim of this study was to assess the level of BMI, blood pres-
sure and lipid profi le at different degrees of HbA1c.For this post-hoc analysis, 
cross-sectional data about CV risk factors were pooled from 5 recent ob-
servational studies. Mean values with 95% confi dence intervals were cal-
culated within 5 HbA1c strata (fi gure). A generalized logit model (stepwise 
variable selection at p<0.05) was used to analyze the relationship between 
the selected CV risk factors (independent variables) and 3 HbA1c strata (<7% 
-reference-, 7%-9% and >9%) as the dependent outcome.A total of 6442 
patients were analyzed. Impairment of selected CV risk factors, except BMI, 
was associated with an increased likelihood of being in a worse HbA1c cat-
egory (fi gure). There was an inverse relationship of age with HbA1c. In the 
generalized logit analysis, serum cholesterol (standardized odds ratios, sOR, 
for total cholesterol: 1.14 (HbA1c 7%-9% vs. <7%) and 1.29 (HbA1c >9% vs. 
<7%), for each additional 1.09 mmol/L; sOR for HDL cholesterol: 0.91 and 
0.80, for the same respective HbA1c ranges and for each additional 0.37 
mmol/L); and the duration of T2D (sOR: 1.19 and 1.17, for the same respec-
tive HbA1c ranges and for each additional 6.8 years) were associated with 
HbA1c levels.Higher serum cholesterol levels were associated with a worse 
glycemic control. The evidence regarding obesity was inconclusive.

Supported by: Eli Lilly and Company

 1469-P
Prevalence of Diabetes and Prediabetes and Associated Risk Fac-
tors among Tuberculosis Subjects in India
VIJAY VISWANATHAN, SATYAVANI KUMPATLA, VIGNESWARI ARAVINDAL-
OCHANAN, RAJESWARI RAJAN, SRINATH SATYANARAYANA, ANIL KAPUR, 
Chennai, India, New Delhi, India, Gentofte, Denmark

India has a high burden of tuberculosis (TB), along with a rising prevalence 
of diabetes mellitus (DM). There are less data on prevalence of DM and pre-
diabetes among TB cases in India. Aim was to determine the prevalence 
of diagnosed and undiagnosed DM among a cohort of TB cases registered 
under RNTCP in selected TB units in India.TB subjects aged 18 years reg-
istered during 1st quarter of 2011 in 5 TB units (2 urban, 1 semiurban, 2 ru-
ral) in the state of Tamil Nadu, India, were recruited using cluster sampling 
technique. Seriously ill/bedridden subjects unable to undergo OGTT were 
excluded. Out of 904 eligible subjects, 827 (M:F 570:257) underwent DM 
screening with 91.5% response rate. Anthropometric measurements, height 
and weight, were measured and BMI was calculated. Waist circumference 
was recorded. 2-hr 75g OGTT was done, and diagnosis was based on WHO 
criteria. Known DM subjects underwent fasting and postprandial blood glu-
cose estimations. HbA1c and other routine investigations were done for all 
subjects. A pretested questionnaire was administered to collect information 
on sociodemographic details, habitual risk factors (smoking, alcohol con-
sumption, tobacco use) and positive family history of TB and DM.Prevalence 
of DM and prediabetes were 25.3% (16% known DM subjects; 9.3% newly 
diagnosed) and 24.5%, respectively. DM prevalence was signifi cantly higher 

in men compared to women (27.6% vs 20.2%; p=0.031). Risk factors for DM 
among TB cases were age (OR=1.1; 95% CI 1.0-1.2; p<0.001) and family his-
tory of DM (OR=3.5; 95% CI 1.9-6.5; p<0.001); for prediabetes the risk fac-
tors were age (OR=1.0; 95% CI 1.03-1.1; p<0.001), increased waist circumfer-
ence (OR=2.7; 95% CI 1.1-6.7; p=0.03) and smoking (OR=1.9; 95% CI 1.1-3.5; 
p=0.02). DM subjects had an increased risk of pulmonary TB (OR=2.9; 95% CI 
1.8-4.8; p<0.001), especially sputum positive cases.Nearly 50% of Indian TB 
subjects had either DM or prediabetes, and DM subjects were more likely to 
have infective form of pulmonary TB.

Supported by: Prof. M. Viswanathan Diabetes Research Centre & World Diabetes 
Foundation

 1470-P
Prevalence and Risk Factors of Albuminuria and Renal Insuffi ciency 
in Different Glucose Tolerance Population among Han and Yi Na-
tionality of China
QIANLIN WU, XINGWU RAN, YAN REN, YUN GAO, TAO CHEN, XIANGXUN 
ZHANG, HONGLING YU, HUALIN LU, LI ZHONG, XILIAN GAO, HAOMING TIAN, 
Chengdu, China, Xichang, China

We aimed to determine the prevalence of chronic kidney disease (CKD) 
in Han (China’s main ethnic group) and Yi nationality (one of minority na-
tionalities in southwestern China) populations with different glucose toler-
ance and blood pressure levels and the risk factors for CKD.A sample of 
3500 adults in Sichuan province were classifi ed into normal glucose toler-
ance (NGT), impaired glucose regulation (IGR) and diabetes or hypertension 
and normotension. Prevalence of albuminuria (albumin creatinine ratio, 
ACR 30mg/g) and renal insuffi ciency (estimated glomerular fi ltration rate, 
eGFR<60mL/min/1.73 m2) was determined in every subgroup above. Binary 
logistic regression was applied to analyse the contribution of risk factors to 
CKD.IGR or DM had signifi cantly higher prevalence of albuminuria and renal 
insuffi ciency than NGT subjects in both Han and Yi nationality (P=0.000). 
DM group in Yi nationality had a higher prevalence of albuminuria than IGR 
group (26.8% vs. 14.4%, P <0.01). Yi nationality had a lower prevalence of 
renal insuffi ciency than Han in NGT (2.9% vs. 4.9%, P<0.01) and IGR (6.3% 
vs. 12.2%, P<0.05). Incidence of albuminuria and renal insuffi ciency in hy-
pertension group were higher than normotension group in both nationalities 
(P=0.000). In normotension, Han nationality had a higher prevalence of renal 
insuffi ciency (6.0% vs. 3.1%, P<0.01). Odds ratio of diabetes and hyperten-
sion for albuminuria were 1.638 (P=0.004) and 2.813 (P=0.000) in Han, 2.097 
(P=0.001) and 1.941 (P=0.001) in Yi. Neither diabetes nor hypertension was 
independent risk factor for renal insuffi ciency in both nationalities. However, 
lipid profi le did have some effect for CKD.We concluded that prevalence of 
renal insuffi ciency was different between the two nationalities in NGR, IGR 
and normotension groups. Good control of glycemia and blood pressure 
could prevent the progress of CKD.

 1471-P
Validity and Reliability of Self-Reported Diabetes
ANDREA L. SCHNEIDER, JAMES S. PANKOW, GERARDO HEISS, ELIZABETH SEL-
VIN, Baltimore, MD, Minneapolis, MN, Chapel Hill, NC

Researchers often defi ne diabetes exclusively using a self-reported di-
agnosis. Our objective was to assess the validity of prevalent and incident 
self-reported diabetes compared to multiple reference defi nitions and to 
assess the reliability of a self-reported diagnosis of diabetes. Data from 
10,321 participants in the Atherosclerosis Risk in Communities (ARIC) Study 
who attended the visit 4 cohort re-examination (1996-1998) were analyzed. 
Prevalent self-reported diabetes was compared to reference defi nitions de-
fi ned by fasting glucose and medication use obtained at visit 4. Incident self-
reported diabetes was assessed during annual follow-up telephone calls, 
and compared to reference defi nitions based on fasting glucose, hemoglobin 
A1c, and medication use obtained during a subsequent in-person visit at-
tended by a subsample of participants (n=1,738) in 2004-2005. Sensitivity 
of prevalent self-reported diabetes ranged from 58.5% to 70.8%, and speci-
fi city ranged from 95.6% to 96.8% depending on the reference defi nition. 
Similarly, sensitivity of incident self-reported diabetes ranged from 55.9% to 
80.4% and specifi city ranged from 84.5% to 90.6%. Percent positive agree-
ment of self-reported diabetes during 9 years of repeat assessments ranged 
from 92.7% to 95.4%. Both prevalent and incident self-reported diabetes are 
highly specifi c and moderately sensitive as compared to reference defi ni-
tions using biomarker and medication criteria. Self-report of diabetes was 
highly reliable over time. Our results contribute population-based estimates 
of the error associated with the use of self-reported diabetes.
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 1472-P
Oral Antidiabetic Treatment of Type-2 Diabetes in the Elderly: Bal-
ancing the Need for Glucose Control and the Risk of Hypoglycemia
DIETHELM TSCHÖPE, PETER BRAMLAGE, CHRISTIANE BINZ, MICHAEL KREKLER, 
KRISTIAN LÖBNER, EVELIN DEEG, ANSELM K. GITT, Bad Oeynhausen, Germany, 
Mahlow, Germany, München, Germany, Wedel, Germany, Ludwigshafen, Germany

Elderly patients with type-2 diabetes are at increased risk for treatment 
related complications. Using the dataset of the prospective DiaRegis reg-
istry, we aimed at identifying variables predicting hypoglycemia in the el-
derly and the relation to HbA1c values achieved. Therefore, we compared 
type-2 diabetic patients with an age < 60 (young, n=1,253) to those  70 
years (elderly, n=1,373). Odds Ratios were determined from univariable and 
multivariable regression analyses. The retrospective 12 months incidence of 
hypoglycemia was based on physicians’ assessment. We found that elderly 
patients had a substantially later diabetes diagnosis and better glucose 
control (HbA1c, fasting and postprandial plasma glucose) than younger pa-
tients; however co-morbid cardiovascular disease was more frequent. The 
use of sulfonylureas was increased at baseline in the elderly (34.9 vs. 22.1%; 
p<0.0001), while metformin, glitazones, and DPP-IV inhibitors use was de-
creased. After adjusting for differences in baseline characteristics such as 
gender, blood glucose and concomitant disease overall rates of hypoglyce-
mia were elevated in the elderly (OR1.68; 95%CI 1.16-2.45) as were hypogly-
cemic episodes without specifi c symptoms (OR1.74; 95%CI 1.05-2.89). Higher 
rates of hypoglycemia in the elderly at comparable HbA1c, fasting and post-
prandial blood glucose levels were observed. In a multivariate model fasting 
blood glucose below the median of 7.7 mmol/l, the use of sulfonylureas at 
baseline and the presence of clinically relevant depression were associated 
with hypoglycemia. In conclusion elderly patients are at an increased risk 
of hypoglycemia even at comparable glycemic control. Therefore, the risk 
of sulfonylureas to cause hypoglycemia should be considered and HbA1c 
targets adjusted accordingly.

Supported by: Bristol-Myers Squibb/AstraZeneca

 1473-P
Diabetes Among Recipients of Home Health Services: United States, 
2007-2008
HELAINE E. RESNICK, Silver Spring, MD

This study defi nes prevalence, demographic characteristics, service provi-
sion and costs among diabetic patients receiving home health (HH) services 
in the U.S. The 2007 National Home and Hospice Care Survey represents 
1.46 million HH patients. Approximately 30% of these patients have diabe-
tes, and 11% have diabetes as the primary diagnosis. Approximately 28% 
of diabetic HH patients were under age 65, 62% were women, and diabetic 
patients were more likely to be non-white. Nearly 75% of diabetic patients 
received services immediately following a hospital or emergency room stay, 
only 68.6% used a glucose monitor and nearly 20% did not have a primary 
caregiver. The fi gures show that HH patients with a primary diagnosis of 
diabetes were more likely to receive certain HH services and that this group 
was more likely to live alone or with a child. More than 40% of diabetic 
HH patients needed assistance with 4 activities of daily living and 38% 
needed assistance with medication management. The cost of services for 
HH patients with a primary diagnosis of diabetes is $17.9M/day. Diabetic 
HH patients are disabled, often live alone, lack primary caregivers, need as-
sistance with medication management, and are exceptionally costly.

 1474-P
The Prevalence and Risk Factors of Vertebral Fractures in Korean 
Patients With Type 2 Diabetes
HYUNG JIN CHOI, EUN KY KIM, MIN KYEONG KIM, CHAN SOO SHIN, Seoul, 
Republic of Korea

Although T2DM has been associated with an increase in fracture risk, there 
is no data regarding the prevalence of vertebral fractures or its risk factors for 
patients with T2DM in Korea. In this cross-sectional study, we recruited post-
menopausal women with T2DM from 24 tertiary hospital diabetes clinics in Ko-
rea. Prevalent vertebral fractures were identifi ed on lateral spinal radiographs 
of thoracolumbar vertebrae by vertebral morphometry. Demographic and bio-
chemical characteristics related to diabetes were obtained, and bone mineral 
density (BMD) of the lumbar spine and total hip, which was available in 752 
(33.6%) and 675 (30.1%) patients, respectively, was also analyzed. Of the 2239 
subjects recruited (mean age, 63.9 yr), a total of 970 (43.3%) subjects had ver-
tebral fractures. In the bivariate analysis, history of fragility fractures after 50 
years of age, microalbuminuria, presence of cardiovascular disease (myocardial 
infarction, angina, cerebrovascular complications of cardiovascular disease), 
and presence of osteoporosis at the total hip were signifi cantly associated with 
the presence of vertebral fractures, after adjusting for age. In the multivariate 
analysis, the presence of cardiovascular diseases in addition to advancing age 
and history of fragility fractures was signifi cantly associated with increased 
odds of vertebral fractures. When compared with the same age group (50-69 
yr) postmenopausal women without T2DM in a Korean community-based co-
hort, postmenopausal women with T2DM had signifi cant higher prevalence of 
vertebral fracture (30.4% vs. 18.7%) in spite of higher spine BMD (-1.3±1.3 vs. 
-1.9±1.3; T-score). Vertebral fractures were highly prevalent in postmenopausal 
women with T2DM in this study conducted in Korea, and the presence of car-
diovascular disease, in addition to older age and history of fragility fractures, 
were signifi cantly associated with the presence of vertebral fractures.

 1475-P
Dietary Vitamin D is Associated With a Lower Incidence of Type 2 
Diabetes in Southwestern American Indians
ROBERT G. NELSON, CLINTON C. MASON, SAGAR NIGWEKAR, ELIZABETH ANK-
ERS, WILLIAM C. KNOWLER, RAVI THADHANI, Phoenix, AZ, Boston, MA

Vitamin D defi ciency may play a role in the development of type 2 diabetes. 
We examined the relationships between levels of circulating 25-hydroxy vitamin 
D [25(OH)D] compounds and incident diabetes in a Southwestern American In-
dian population with a high prevalence of type 2 diabetes.In a case-control study 
nested in a longitudinal study of diabetes, 300 nondiabetic participants (mean 
age=29 years) had baseline examinations between January 1969 and December 
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1974. During a mean follow-up of 7.7 years, 149 participants developed diabetes 
(cases); 151 remained non-diabetic during a mean follow-up of 24.0 years (con-
trols). Diabetes was diagnosed clinically or by 2-hour oral glucose tolerance test-
ing. Exogenously derived serum ergocalciferol [25(OH)D2], endogenous chole-
calciferol [25(OH)D3], and vitamin D binding protein (VitD_BP) were measured 
in the baseline serum samples. Odds ratios (ORs) for diabetes were computed 
using logistic regression.Median 25(OH)D3 was 19 ng/ml (range=5-61 ng/ml); 
160 study participants (53.3%) were vitamin D defi cient, defi ned as circulating 
25(OH)D3 <20 ng/ml (87 cases, 73 controls). Exogenously derived 25(OH)D2 was 
measurable in only 48 participants (18 cases, 30 controls). Median VitD_BP was 
353 μg/ml (range=48-2476 μg/ml). In logistic regression models, total 25(OH)
D [defi ned as 25(OH)D2 + 25(OH)D3], 25(OH)D3, and VitD_BP were not associ-
ated with incident type 2 diabetes. By contrast, the OR for incident diabetes in 
those with detectable vs. undetectable 25(OH)D2 was 0.49 (95% CI, 0.25-0.97, 
p=0.039) after adjustment for age, sex, body mass index, 2h plasma glucose, col-
lection season, and VitD_BP. No sex interaction was found (p=0.44).Detectable 
25(OH)D2, derived from dietary sources, was associated with half the risk of 
incident type 2 diabetes in an American Indian population. Future studies should 
examine differential effects of 25(OH)D2 and 25(OH)D3 on diabetes incidence.

 1476-P
Age- and Sex-Specifi c Cutoff Values of Body Mass Index and Waist 
Circumference Refl ecting Insulin Resistance in Nationally Repre-
sentative Korean Adults: The 4th Korea National Health and Nutri-
tion Examination Survey (KNHANES)
HYUK-SANG KWON, SEUNG-HWAN LEE, HYEON WOO YIM, KUN-HO YOON, 
WON-CHUL LEE, BONG-YUN CHA, HO-YOUNG SON, YONG-MOON PARK, Seoul, 
Republic of Korea 
Cutoff values of body mass index (BMI) and waist circumference (WC) are sug-
gested differentially by ethnic groups or countries, but few data are available 
on the age- and sex- specifi c values. Insulin resistance is a crucial surrogate 
marker predicting type 2 diabetes or cardiovascular disease. We determined 
the optimal cutoffs of BMI and WC to refl ect insulin resistance, according to 
age groups for men and menopausal status for women. A total of 10,417 non-
diabetic adults (5,061 men and 5,356 women) were evaluated using data from 
the 4th Korea National Health and Nutrition Examination Survey, conducted 
between 2008 and 2009. Insulin resistant subjects were defi ned as those who 
had the highest quartile value of the homeostasis model assessment of insulin 
resistance in non-diabetic men and women. Receiver operating characteris-
tic analysis was applied. The optimal cutoff values for BMI were consistent 
around 25 kg/m2 in Korean adults except for elderly men. The optimal cutoffs 
of WC were around 4 cm larger in men than in women at a similar age group, 
and were around 5 cm larger in older population (young men vs. middle-aged 
or elderly men; pre-menopausal women vs. post-menopausal women). Differ-
ential cutoffs of BMI and WC by sex and age groups are needed to identify 
populations at risk of type 2 diabetes or cardiovascular disease.
Table. Optimal cutoff values of obesity parameters refl ecting insulin resis-
tance by sex

Cutoff Sensitivity 
(%)

Specifi city 
(%)

Positive
predictive
value (%)

Negative
predictive
value (%)

Men
Young (19-39 yr)

BMI 24.8 62.9 73.5 47.3 84.0
WC 83.2 71.2 65.9 44.2 85.8

Middle-aged (40-64 yr)
BMI 24.4 77.0 61.1 39.1 89.1
WC 87.3 71.3 65.9 44.2 85.8

Elderly (  65 yr)
BMI 23.0 76.0 60.0 32.9 90.4
WC 88.0 71.3 65.9 44.2 85.8

Women
Pre-menopause

BMI 24.4 67.8 65.0 43.8 83.3
WC 79.6 65.1 66.4 43.9 82.5

Post-menopause
BMI 24.4 67.8 65.0 43.8 83.3
WC 84.2 67.8 65.0 43.8 83.3

Abbreviations: BMI (kg/m2), body mass index; WC (cm), waist circumference.
Supported by: The Catholic Medical Center Research Foundation

 1477-P
Prevalence of Anxiety and Depression among Outpatients With 
Type 2 Diabetes in the Mexican Population
STEPHANY ESCALANTE MINAYA, CARLOS TOVILLA ZARATE, SAMANTHA SOLÍS 
VIDAL, SILVIA VAZQUEZ, ISELA JUÁREZ, YESENIA PERALTA, FATIMA MARTINEZ, 
MARÍA JIMENEZ SANTOS, DEYSI BERMUDEZ OCAÑA, TERESA RAMÓN FRIAS, 
RAYMUNDO BAEZA, JORGE REYES TOVILLA, LILIA LOPEZ NARVAEZ, Comalcalco, 
Tabasco, Mexico

Depression and anxiety are common in diabetic patients; however, in 
recent years the frequency of these symptoms has markedly increased. 
Therefore, it is necessary to establish the frequency and factors associated 
with depression and anxiety, because they can be responsible for premature 
morbidity, mortality, risk of developing comorbidities, complications, suffer-
ing of patients, as well as escalation of costs. We studied the frequency 
of depression and anxiety in Mexican outpatients with type 2 diabetes 
and identifi ed the risk factors for depression and anxiety.We performed a 
study in 820 patients with type 2 diabetes. The prevalence of depression 
and anxiety was estimated using the Hamilton Depression Rating Scale and 
the Hamilton Anxiety Rating Scale, respectively. We calculated the propor-
tions for depression and anxiety and performed multivariate analysis using 
multiple logistic regressions to evaluate the combined effect of the various 
factors associated with anxiety and depression among persons with type 2 
diabetes, after adjusting for confounding variables. The rates for depression 
and anxiety were 48.27 % (95% CI: 44.48-52.06) and 55.10% (95% CI: 51.44-
58.93), respectively. Occupation and complications in diabetes were the fac-
tors associated with anxiety; glucose level and complications in diabetes 
were associated with depression. Complications in diabetes was a factor 
common to depression and anxiety (p<0.0001; OR 1.79, 95% CI 1.29-2.4).The 
fi ndings demonstrate that a large proportion of diabetic patients present 
depression and/or anxiety. We also identifi ed a signifi cant association be-
tween complications in diabetes with depression and anxiety. Interventions 
are necessaryto hinder the appearance of complications in diabetes to pre-
vent depression and anxiety.

Supported by: UJAT-DAMC P.O.A.20111282

 1478-P
Underutilization of Antihyperglycemic Dual Therapy in Eligible, 
Treatment-Naïve Patients With Type 2 Diabetes
YING QIU, ALEX Z. FU, MICHAEL J. DAVIES, SAMUEL S. ENGEL, Whitehouse Sta-
tion, NJ, Washington, DC

The likelihood of reaching A1C treatment targets using monotherapy 
with antihyperglycemic agents (AHAs) is low in patients (pts) with type 2 
diabetes (T2DM) and moderately elevated A1C levels. Therefore, AACE/ACE 
guidelines recommend initiating dual therapy (DT) with AHAs in untreated 
pts with an A1C 7.6 - 9.0%. The purpose of this analysis was to estimate 
the proportion of treatment-naïve pts with T2DM and an A1C 7.6 - 9% who 
initiate AHA treatment with DT and the pt-related factors associated with 
initiating DT. Using the GE electronic medical records database, pts included 
in this analysis were those with a T2DM diagnosis from 2003 to 2010, 1 A1C 
measurement 7.6 - 9.0% (fi rst instance = index date), continuous enrollment 
in database for 12 months prior to and 6 months after index date, and 
not receiving any AHA prescriptions in the 12 months prior to index date. 
Pts receiving AHA prescriptions for dual therapy (freely co-administered or 
fi xed-dose included) within 30 days of index date were considered to have 
initiated DT at index date. Logistic regression was performed to identify fac-
tors associated with initiating DT. Of the 30,501 selected pts, 8% initiated 
AHA treatment with DT and 36% initiated monotherapy within 30 days of 
the index date. After adjusting for baseline characteristics, pts with T2DM 
and an A1C 7.6 - 9.0% were more likely to be prescribed AHA DT if they had 
higher A1C (adjusted odds ratio [OR] = 1.78 [95% CI: 1.61, 1.97]). Pts were 
less likely to be prescribed AHA DT if they were older (per 5-year OR = 0.95 
[0.92, 0.97]), lived in regions outside of the South (ORs ranged from 0.44 - 
0.68 for different regions compared to South), or had chronic renal disease/
renal failure (OR [95% CI] = 0.46 [0.28, 0.76]). In summary, in a cohort of 
untreated pts meeting AACE/ACE guideline recommendation for initiating 
DT, the proportion of pts initiating DT (8%) or any AHA regimen (44%) was 
low. More strenuous efforts are needed to address underutilization of AHAs 
and appropriate use of DT.
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 1479-P

WITHDRAWN

 1480-P
Relationship Between Metabolic Syndrome as a Latent Factor and 
Subclinical Atherosclerosis
DIANA A. CHIRINOS, JOSEFINA MEDINA-LEZAMA, RONALD GOLDBERG, NEIL 
SCHNEIDERMAN, MARC GELLMAN, OSCAR O. MOREY, ROBERTO PAZ, ZUBAIR 
KHAN, MUHAMMAD WAHEED RAJA, JULIO A. CHIRINOS, MARIA M. LLABRE, 
Coral Gables, FL, Arequipa, Peru, Philadelphia, PA

Previous studies support an association between the presence of the 
Metabolic Syndrome (MetS) and subclinical atherosclerosis. It remains 
unclear whether this association is truly mediated by an underlying com-
mon construct, rather than being the result of associations between each 
of its components and subclinical atherosclerosis. We aimed to assess the 
relationship between the MetS as a latent factor (a hypothetical construct 
measured by the variance shared by several metabolic indicators) and sub-
clinical atherosclerosis. We studied of 2513 participants enrolled in the PRE-
VENCION study, a population-based study in Peru. We used structural equa-
tion modeling to examine the relationship between the MetS (a latent factor 
defi ned by various metabolic indicators) and subclinical atherosclerosis as-
sessed by carotid intima media thickness (cIMT) measured by high-resolution 
ultrasonography. The MetS latent factor was measured by six indicators: 
waist circumference, systolic and diastolic blood pressure, high-density lipo-
protein cholesterol (HDL-C), triglycerides and glucose levels. Multiple group 
analyses across gender were conducted and differences in the loading mag-
nitudes of all indicators of the MetS were found. Therefore, the model was 
tested for men and women separately. The MetS latent factor was found to 
be signifi cantly associated with cIMT in both women (B=0.015, p<0.001) and 
men (B=0.014, p<0.001). Other signifi cant predictors of cIMT were age (B 
for women=0.006, p<0.001, B for men=0.007, p<0.001) and low-density lipo-
protein cholesterol (LDL-C) in men only (B=0.062, p=0.002). The association 
between the MetS latent factor and cIMT persisted in a model that adjusted 
for age and LDL-C (B for women=0.003, p<0.001, B for men= 0.003, p=0.004). 
In conclusion, the MetS, a latent factor common to various individual meta-
bolic indicators, is signifi cantly associated with subclinical atherosclerosis 
in both genders and after controlling for the effects of age and LDL-C.

 1481-P
Association Between Hypoglycemia Frequency and Sleep Quality 
Measured by the Pittsburgh Sleep Quality Index in Patients With 
Diabetes
YASUAKI HAYASHINO, HIROHITO KUWATA, RIE KUROKAWA, NAOTAKA FU-
JITA, SATOSHI MATSUNAGA, MASAKO KITATANI, MIYUKI FURUYA, TSUYOSHI 
MASHITANI, SHINTARO OKAMURA, SATORU TSUJII, HITOSHI ISHII, Kyoto, Ja-
pan, Nara, Japan

Recent evidences suggest that sleep quality is lower in patients with dia-
betes than those without diabetes. The factors which infl uence sleep quality 
in patients with diabetes are yet well known. This study aimed to determine 
the association between hypoglycemia frequency and sleep quality in pa-
tients with diabetes.We obtained data of 1513 patients [average age, 64.4 ± 
11.7 years] receiving insulin therapy for Type 1 or Type 2 diabetes from a 
large diabetes research and care registry that registered all outpatients 
with diabetes visiting the Diabetes Center at the Tenri Hospital, Japan. 
These patients answered a questionnaire about hypoglycemia frequency in 
the past 90 days. Poor sleep quality, as evaluated by the Pittsburgh Sleep 
Quality Index (PSQI), was defi ned by a PSQI global score of 5. According 
to their answers, we evaluated the association between hypoglycemia 
frequency and poor sleep quality using a multivariable-adjusted modifi ed 
Poisson regression model. Compared with those in patients without any 
type of hypoglycemia, the multivariable-adjusted relative risk (RR) values 
for poor sleep quality was 1.04 (95% confi dence interval [CI], 0.89-1.25) and 
1.25 (95% CI, 1.06-1.48) in patients who experienced hypoglycemia 1-4 times 
and 5 times, respectively (p for trend = 0.02), and compared with those in 
patients without disabling hypoglycemia, the multivariable-adjusted relative 
risks (RRs) for poor sleep quality were 1.29 (95% CI, 1.07-1.57) and 1.35 (95% 
CI, 1.06-1.48) for  5 times (95%CI, 1.07-1.57), respectively (p for trend = 
0.003). Experiencing severe hypoglycemia at least once in the past 90 days 
signifi cantly increased the risk of poor sleep quality by 1.42 times (95% CI, 
1.05-1.09; p = 0.022) in diabetics.Our study revealed that experiencing hypo-
glycemia in the past 90 days was associated with a risk of poor sleep quality 
in patients receiving insulin therapy for diabetes.

 1482-P
Does Limited Health Literacy Explain Racial/Ethnic Disparities in 
Diabetes Control?
REBECCA J. PICCOLO, JOHN B. MCKINLAY, LISA D. MARCEAU, Watertown, MA

Health literacy refers to the skills, beyond basic reading ability, required 
to seek appropriate care and comprehend health-related instructions. Low 
health literacy differentially affects racial/ethnic minority groups. No study 
to date has explored health literacy as a mediator of the relationship be-
tween race/ethnicity and diabetes control. We investigated the relation-
ships between health literacy, race/ethnicity and diabetes control using the 
population-based random-sample Boston Area Community Health (BACH) 
Pre-Diabetes study.Participants were administered the Test of Functional 
Health Literacy in Adults (sTOFHLA). Following established convention, 
we categorized participants as having inadequate (0-16), marginal (17-22), 
or adequate (23-36) health literacy. The study population consisted of 535 
community-dwelling adults with diabetes receiving prescriptions for insulin 
or oral hypoglycemic agents. The primary outcome was HbA1c. Poor diabetes 
control was defi ned as HbA1c  7.0%.Relative to whites, HbA1c was .26 high-
er among blacks and Hispanics after adjustment for covariates. Although ra-
cial/ethnic minorities were more likely to have inadequate or marginal health 
literacy (blacks: 45.3%, Hispanics: 69.2%) than whites (whites: 20.7%, p < 
.001), health literacy does not appear to mediate the effect of race/ethnicity 
on diabetes control. Instead, the relationship between race/ethnicity and 
diabetes control appears to be modifi ed by health literacy (p=.01). Further 
analyses reveal that differential prescription of diabetes medications may 
account for some of these differences.These results indicate large racial/
ethnic disparities in health literacy as well as in diabetes control. Initial re-
sults demonstrated an effect modifi cation relationship between race/eth-
nicity, health literacy and diabetes control rather than a mediating effect. 
The prescription/adherence patterns of diabetes medications may play an 
important role in this relationship.

Supported by: NIDDK (R01DK080786 and U01DK056842)
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 1483-P
A Comparison of Estimated Pre-Diabetes Risk among Individuals 
With Metabolic Syndrome: Hemoglobin A1c versus HOMA-IR
BARBARA OLENDZKI, YONGXIA QIAO, IRA S. OCKENE, GIOIA PERSUITTE, KRIS-
TIN SCHNEIDER, PHILIP MERRIAM, SHERRY PAGOTO, YUNSHENG MA, Worces-
ter, MA

Hemoglobin A1c (A1c) range of 5.7-6.4% has been recently proposed as 
an optional method for detecting individuals at increased risk of type 2 
diabetes. The metabolic syndrome is a collection of risk factors correlated 
with type 2 diabetes, but comparison of A1c with fasting glucose and insulin 
resistance among individuals with metabolic syndrome remains unclear.216 
obese individuals (average age 51 ±10.5 years, 78% female) who met criteria 
for metabolic syndrome agreed to participate in a dietary intervention trial. 
Of the total sample, 42% were at elevated risk of type 2 diabetes as de-
fi ned by A1c between 5.7 and 6.4%. Among these participants, the average 
homeostasis model assessment of insulin resistance (HOMA-IR) was 4.27 
(SD=3.3) (>4.65, the cutoff for insulin resistance), and only 30 (33.3%) had a 
higher HOMA-IR level. Slightly greater than half of the sample (56.7%) had 
a fasting glucose level between 100 and 126 mg/ml, a range for a form of 
pre-diabetes called impaired fasting glucose. Participants had an average 
of 3.9±0.8 qualifying factors for metabolic syndrome. Among the 126 indi-
viduals with A1c <5.7%, 12.7% had an elevated HOMA-IR level (>4.65) and 
25.4% had fasting glucose between 100 and 126 mg/ml, with an average 
number of 3.5±0.6 metabolic syndrome factors. We found signifi cant differ-
ences of HOMA-IR, fasting glucose levels, and average number of metabolic 
syndrome factors between participants with A1c 5.7-6.4% and participants 
with A1c <5.7%. Signifi cant associations between HOMA-IR>4.65, fasting 
glucose 100-126mg/ml and A1c 5.7-6.4 were also observed. However, A1c 
measured in the 5.7-6.4% range has a low sensitivity for detecting individu-
als with metabolic syndrome with insulin resistance and/or elevated fasting 
glucose levels. Therefore, A1c in this range might not be able to accurately 
identify individuals with an elevated risk of type 2 diabetes, a combination 
of both A1c and HOMA-IR should be considered.

Supported by: NIH

 1484-P
History of Schistosome Infection and Risk of Diabetes Mellitus, 
Metabolic Syndrome and Insulin Resistance: A Cross-Sectional 
Study in Rural China
JIELI LU, YUHONG CHEN, YU HUANG, MIN XU, YU XU, TIANGE WANG, MIAN LI, 
YUFANG BI, WEIQING WANG, GUANG NING, Shanghai, China

Schistosome antigens modulate host metabolic profi les and reduce the 
risk of type I diabetes in experimental animals. This association has not pre-
viously been examined in humans. The aim of the study was to evaluate 
whether previous schistosome infection (PSI) is independently related to risk 
of type 2 diabetes and metabolic syndrome. We conducted a cross-sectional 
study in 8577 participants aged 40 years and older in a rural community 
in Shanghai, China. Information on history of schistosome infections was 
collected by personal interview and cross-reference with local infectious 
disease registry. Diabetes was defi ned by testing of fasting blood glucose 
(FBG), postprandial blood glucose (PBG) and the clinical diagnosis. The as-
sociations between PSI and diabetes or metabolic profi les were evaluated 
using logistic regression models. Participants with PSI (n=439) had signifi -
cantly lower level of adjusted PBG and HOMA-IR as well as reduced risk 
for type 2 diabetes and metabolic syndrome compared with the uninfected, 
contemporaneous controls. The odds ratio (OR) and 95% confi dence interval 
(CI) was 0.57 (0.43 - 0.75) for type 2 diabetes, 0.40 (0.32-0.51) for metabolic 
syndrome, and 0.41 (0.31-0.55) for insulin resistance. The associations re-
mained statistically signifi cant after adjusting for potential confounders. The 
associations between PSI and lower risk of diabetes and a better metabolic 
profi le in rural Chinese need to be confi rmed in other study populations. If 
confi rmed, the protecting effect of helminth infection in diabetes could be 
reconsidered in terms of therapeutic strategies for the treatment of diabetes 
and metabolic diseases.

Supported by: National Natural Science Foundation of China (No. 30900700)

 1485-P
Cardiovascular Risk Factors and HbA1c in a Pooled Analysis of Five 
Observational Studies in Non-Insulin-Treated Type 2 Diabetes Pa-
tients Performed in Spain
LUIS E. GARCÍA-PÉREZ, JESÚS REVIRIEGO, ÁNGEL RODRÍGUEZ, LUIS A. 
VÁZQUEZ, HELMUT PETTO, JAVIER SALVADOR, JUAN F. ASCASO, Alcobendas, 
Spain, Vienna, Austria, Pamplona, Spain, Valencia, Spain

Appropriate management of cardiovascular (CV) risk factors and HbA1c 
is essential in patients with type 2 diabetes (T2D). We performed a pooled 
analysis with the objective of describing CV risk factors and the relationship 
with obesity in non insulin treated T2D patients in Spain. Our aim in this 
study was to describe some important CV risk factors and HbA1c levels.For 
this post-hoc analysis cross-sectional demographic and clinical data were 
pooled from patients recruited in fi ve recent observational studies involving 
non-insulin treated patients with T2D. Descriptive summary statistics are 
presented.In total 6442 patients (47.1% females) were analyzed. The mean 
(SD) age and time since T2D diagnosis were 63.2 (10.9) and 7.4 (6.7) years, re-
spectively. On average, BMI was in the obesity range and HbA1c was slightly 
above the general goal of <7% (table). Mean values of all described CV risk 
factors were above the recommended thresholds, except for HDL choles-
terol and diastolic blood pressure (DBP). BMI and triglyceride levels were 
higher in younger patients. The opposite was true for systolic blood pressure 
(SBP) (table).In Spain, further efforts should be done to improve modifi able 
CV risk factors as most of them show deviations from recommended goals 
comparable to that reported in cohorts from other geographical areas.

Values are means (standard deviations)
All

(n=6442)
<45 years
(n=324)

45-64 years
(n=3074)

65-75 years
(n=2209)

>75 years
(n=824)

BMI (kg/m2) 30.3 (5.2) 32.7 (6.6) 30.7 (5.4) 30.0 (4.8) 28.9 (4.7)
HbA1c (%) 7.4 (1.5) 7.4 (1.6) 7.5 (1.5) 7.4 (1.4) 7.0 (1.4)
SBP (mm Hg) 139.1 (17.7) 132.9 (16.3) 138.2 (17.4) 140.9 (17.9) 139.8 (18.3)
DBP (mm Hg) 79.7 (10.3) 80.6 (11.0) 81.1 (10.2) 79.1 (9.8) 76.1 (10.2)
LDL cholesterol (mmol/L) 3.2 (0.9) 3.2 (0.9) 3.3 (0.9) 3.1 (0.9) 3.0 (0.9)
HDL cholesterol (mmol/L) 1.3 (0.4) 1.2 (0.4) 1.2 (0.4) 1.3 (0.4) 1.3 (0.4)
Triglycerides (mmol/L) 1.9 (1.3) 2.5 (2.2) 2.0 (1.5) 1.7 (0.9) 1.6 (1.0)

Supported by: Eli Lilly and Company

 1486-P
Community-Based Screening for Diabetes Using a Validated Point-
Of-Care HbA1c Assay in a British Columbia First Nations Commu-
nity: Does It Work?
JESSICA MACKENZIE-FEDER, ANDREW JIN, SANDRA M. SIRRS, CAROLYNE 
NEUFELD, HEATHER L. MCDONALD, ROBERT FOX, DAVID W. SECCOMBE, KEITH 
G. DAWSON, Vancouver, BC, Canada, Agassiz, BC, Canada

Prevalence rates of Type 2 Diabetes in Canadian First Nations peoples are 
high: 17.2% in those who live on reserve compared to 5.0% in non-aboriginal 
Canadians. Diabetes screening in these communities is challenging. There 
are logistical barriers such as need for fasting and for carrying out a 2 hr 
challenge test, and there are resource limitations in remote rural commu-
nities. Hemoglobin A1c (HbA1c) is a diagnostic test that does not require 
fasting or waiting and is available as a point-of-care test. How it corre-
lates to fasting blood sugar and to oral glucose tolerance test (OGTT) has 
not been examined in Canadian First Nations populations.The objective of 
this study was to validate a community-based screening strategy for Type 
2 Diabetes in First Nations communities using point-of-care HbA1c.During 
diabetes awareness events, subjects underwent capillary HbA1c testing 
with the DCA 2000. Those with capillary HbA1c 5.7% or higher returned for 
venous HbA1c, fasting blood glucose, and 75 g OGTT at a certifi ed laboratory.
One hundred and sixty-seven First Nations adults without diabetes were 
screened. The highest capillary HbA1c observed was 6.6%. Seventeen of 
twenty-eight subjects with HbA1c greater than 5.6% underwent secondary 
testing. Capillary HbA1c was consistently lower than venous HbA1c; 6.3% on 
the DCA 2000 correlated to 6.5% from the venous sample (sensitivity 100% 
(22.4-100%) and specifi city 92.9% (78.6%-100%)). No subject was diagnosed 
with diabetes but 5 subjects with capillary HbA1c between 5.8% and 6.6% 
had either impaired fasting glucose (IFG) or impaired glucose tolerance (IGT). 
No subject with a capillary HbA1c less than 5.8% was diagnosed with IFG or 
IGT.Initial use of point-of-care HbA1c to narrow the pool of those requiring 
formal testing could facilitate screening in remote First Nations communi-
ties. Further data is required to correlate HbA1c with gold standard tests in 
First Nations populations.
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 1487-P
The Comparison of the Insulin Resistance and the Prevalence of 
Metabolic Syndrome between North Korean Refugees and South 
Korean
JOO HYUNG KIM, JAE HEE AHN, NAM HOON KIM, HAE YOON CHOI, CHAE 
RYUNG EUN, MYONGJIN CHO, YOON JUNG KIM, SAE JUNG YANG, HYE JIN 
YOO, HEE YOUNG KIM, JI A. SEO, NAN HEE KIM, KYUNG MOOK CHOI, SEI HYUN 
BAIK, DONG SEOP CHOI, SIN GON KIM, Seoul, Republic of Korea

Currently, over 20,000 North Korean defectors are staying in South Korea 
and more than 2,000 subjects are coming every year. North Korean is re-
ported to have different type of diseases or mortality compared with South 
Korean, because they have been lived in different environments (politically, 
socially, medically etc) even though having the same genetic background. 
In addition, health status of refugees is expected to change according to 
different, so called Westernized environments of South Korea.The intended 
sample was North Korean defectors aged 30 or more residing in NoWon area 
in Seoul. We interviewed them and examined their medical and psychologi-
cal status. To compare the results of a total of 427 North Korean refugees 
(NKR) with those of South Korean (SK), we extracted data on a total of 880 
SK who were age and gender matched to NKR counterpart from Korea Na-
tional Health and Nutritional Examination database. Most of anthropomet-
ric measures were smaller in NKR than SK, particularly among young men 
aged 30-39 (NKR vs SK, abdominal obesity, 5.6% vs 30.9%, p=0.003; BMI, 
22.7±2.4 vs 24.6±3.4, p=0.0029). In addition, the insulin resistance measured 
by HOMA-IR were lower in NKR compared to SK (1.55±0.76 vs 2.48±1.77, 
p=<0.001 in men, 1.65±0.94 vs 2.30±1.11, p=<0.001 in women). Neverthe-
less, the prevalence of metabolic syndrome has no statistically different 
between NKR and SK (20.8% vs 24.8%, p=0.445 in men, 15.3% vs 17.5%, 
p=0.395 in women). And NK refugees have signifi cantly low insulin secretion 
measured by HOMA-  compared to SK.Even though the NK refugees have 
a low insulin resistance, they are so vulnerable to metabolic syndrome, and 
they also have a low pancreatic -cell function. These data indicate that the 
prevalence of diabetes in NKR may rapidly increase in a short period.

 1488-P
Insulin Resistance and Secretion in Arab Americans With Glucose 
Intolerance
FRANCINE D. SALINITRI, EMILY T. MARTIN, NICOLE R. PINELLI, LINDA A. JABER, 
Detroit, MI, Dearborn, MI

We have previously shown that diabetes affects 18% of Arab Americans. 
There is evidence to suggest that the decline in insulin secretion or action 
differentially contribute to the progression of glucose intolerance in indi-
viduals with impaired fasting glucose (IFG) or impaired glucose tolerance 
(IGT). The purpose of this study was to examine the pathophysiological 
abnormalities in Arab Americans with IFG and/or IGT. Homeostasis model 
assessment of insulin resistance (HOMA-IR) and insulin secretion (HOMA-
%B) were estimated from the fasting glucose and insulin concentrations 
measured during the oral glucose tolerance test in a population-based, rep-
resentative, cross-sectional sample of randomly selected Arab Americans. 
A total of 497 individuals (42±14 years, 40% males, BMI 29±6 kg/m2) were 
studied. Multivariate linear regression models were performed to compare 
HOMA-IR and HOMA-%B among individuals with normal glucose tolerance 
(NGT) (n= 191) versus IFG (n=136), IGT (n=22), IFG and IGT (n=43) and dia-
betes (n=105). Compared to individuals with NGT (2.9±1.6), the mean (±SD) 
HOMA-IR progressively increased in individuals with IFG (4.8±2.7, p<0.001), 
combined IFG/IGT (6.0±4.3, p<0.001), and diabetes (9.7±8.3, p<0.001), but 
not in those with IGT (3.0±1.7, p=0.87). After adjustment for sex, and BMI, 
these associations remained unchanged. Compared to NGT (161.3±92.0), 
HOMA-%B was decreased in individuals with IFG (146.6±80.2) and increased 
in those with IGT (177.3±91.1) and combined IFG/IGT (174.5±103.1); however, 
these differences did not achieve signifi cance. In contrast, insulin response 
was signifi cantly lower in those with diabetes (113.7±124.9, p<0.001). After 
adjustment for age, sex, and BMI, IFG was signifi cantly associated with a 
decline in HOMA-%B relative to NGT (p=0.005). This study suggests that 
differences in the underlying metabolic defects leading to diabetes in Arab 
Americans with IFG and/or IGT exist and may require different strategies for 
the prevention of diabetes.

 1489-P
Geo-Epidemiology of the Glycaemic Control Cohort Substudy of 
87,000 Diabetes Patients Followed for 4 Years
CHRYS MICHAELIDES, Brisbane, Australia

Given the progressive nature of diabetes and the suggestion that loss of 
control will occur the cohort sub study of the The Mapping Glycaemic Con-
trol Across Australia (MGCAA) project was charged with reporting the state 
of control in Australia in the cohort group and geo-epidemiologically uncover 
areas where control improved rather than declined. Of the original 310,000 
patient data collected in 2007 MGCAA project, 87552 individuals have been 
followed each year for 4 years to 31/12/2010. This represents approximately 
7 % of the estimated diabetes population of Australia. Results were analy-
sed by postcode, division of GP, state and nation and interrogated by age 
and gender. Although change in national glycaemic control is marginal, there 
are clear regional differences in both mean HbA1c as well the proportion 
of patients achieving HbA1c targets at a postcode, division and state/terri-
tory level.(Geo-epidemiology) Harris et al showed that there was a progres-
sive increase in the number of patients with an HbA1c >7% associated with 
increasing duration of diabetes. Data from The Glycaemic Control Cohort 
Substudy suggests that nationally this is not the case and that interrogation 
at an age level shows further variability. (Gender and age)

Supported by: Novo Nordisk

 1490-P
The Role of Triglycerides for the Development of Cardiovascular 
Disease in Mild to Moderate Hypercholesterolemia With Abnormal 
Fasting Glucose
TOMOKO NAKAGAMI, RIMEI NISHIMURA, HIROHITO SONE, NAOKO TAJIMA, 
Tokyo, Japan, Ibaraki, Japan

High triglycerides (TG) is common in the patients with abnormal glucose, 
hence to recognize the role of TG for the development of cardiovascular dis-
ease (CVD) is important to manage the cardiovascular risk in the patients with 
abnormal glucose. The MEGA Study is the large scale clinical trial to evalu-
ate the effect of pravastatin on primary prevention of CVD. A total of 7,832 
patients with hypercholesterolemia (Total cholesterol 220 to 270 mg/dL) 
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allocated to the two treatment arms (3,966 patients in diet alone, 3,866 
patients in diet plus pravastatin) were followed for average 5 years, and 
142 coronary heart diseases (CHD) and 70 cerebral infarctions (CI) occurred. 
Cox proportional hazard model adjusted for treatment arm, age, sex, hyper-
tension, and smoking was fi tted to calculate hazard ratios (HRs) for CVD in 
four categories based on the combination of glucose and TG status: 957 
patients with abnormal fasting glucose (AFG: fasting plasma glucose 110 
mg/dL or medicated diabetes) plus high TG ( 150 mg/dL), 1,253 patients with 
AFG alone, 1,911 patients with high TG alone, and 3,711 patients without 
either condition (reference). The medians in above four categories were as 
follows: 140, 134, 95, and 94 mg/dL for fasting plasma glucose and 203, 107, 
197, 102 mg/dL for TG. The proportion of medicated diabetes was 39.7% for 
the patients with AFG plus high TG and 41.6% for those with AFG alone. The 
incidence of CHD was signifi cantly higher in the patients with AFG alone (HR 
3.4, p<0.001) and AFG plus high TG (HR3.8, p<0.001), respectively, mean-
while that of CI was signifi cantly higher only in those with AFG plus high 
TG (HR1.8, p=0.03). The diet plus pravastatin treatment reduced the CI risk 
by 74% (p=0.03) in the patients with AFG plus high TG. In conclusion, the 
combination of AFG and high TG increases the CI risk in mild to moderate 
hypercholesterolemia, and diet plus pravastatin treatment is effective to 
reduce the CI risk in the patients with both AFG and high TG.

Supported by: Daiichi Sankyo

 1491-P
Childhood Growth and Nonalcoholic Fatty Liver Disease in the 
Adulthood
MARIANA LAZO, FREDERICK L. BRANCATI, ELIZABETH SELVIN, RUBEN HER-
NAEZ, JEANNE M. CLARK, Baltimore, MD

Abnormal growth, indicated by leg length-to- height ratio in adults, is as-
sociated with adiposity and diabetes. Whether it also associated with non-
alcoholic fatty liver disease (NAFLD) is uncertain. We hypothesize that there 
is an association between suboptimal childhood growth and NAFLD. To test 
this hypothesis we used data from the Third National Nutrition Examination 
Survey. A total of 11, 376 adults with ultrasound-defi ned hepatic steatosis, 
measures of childhood growth ( leg length and leg length-to- height ratio) 
and data on important confounders (sex, race, age, income, education, waist 
circumference, alcohol consumption, physical activity, calories intake and 
smoking) were included. Anthropometric measures were standardized into 
sex- and race-specifi c z-scores and logistic regression models were used 
to estimate the independent association of anthropometric measures and 
NAFLD. All analyses accounted for the NHANES survey design. Participants 
had a mean age of 42 years, 48 % were men and 83% were non-Hispanic 
whites, 17.3% had NAFLD. Even after adjusting for potential confounders, 
shorter leg length to height ratio was associated with higher prevalence of 
NAFLD (Table). After excluding people aged 60 and older or with diabetes, 
the results remained very similar. There was no consistent association be-
tween leg length and NAFLD. Our results support the hypothesis that early 
environmental factors (e.g. nutrition or hormones) related to growth infl u-
ence the development of NAFLD.

Table. Association between measures of childhood growth and NAFLD among 
US Adults
Anthropometric Measure Z-score Odds ratio

(95% Confi dence Interval)
Leg length-to-height ratio Model 1 Model 2

1.5 1.0 (Reference) 1.0 (Reference)
0.5<1.5 1.50 (1.08-2.08) 1.45 (1.01-2.05)

- 0.5<0.5 1.52 (1.13-2.04) 1.33 (0.98-1.80)
- 1.5<- 0.5 1.70 (1.18-2.46) 1.35 (0.94-1.95)

<- 1.5 2.27 (1.45-3.57) 1.54 (1.05-2.41)
Model 1: Age, sex, race, income, education, total calories, physical activity 
and smoking.Model 2: Age, sex, race, income, education, waist circumfer-
ence, total calories, physical activity and smoking.

Supported by: NIH/NIDDK

 1492-P
Family History of Diabetes Increases the Risk of Metabolic Syn-
drome—Independent of BMI, Age, Race, and Gender
DIANA BARB, WENQIONG XUE, SANDRA L. JACKSON, DARIN E. OLSON, ANNE 
TOMOLO, NADINE DUBOWITZ, JONATHAN OWNBY, ARUN V. MOHAN, PHYLLIS 
WATSON-WILLIAMS, MARY RHEE, QI LONG, LAWRENCE S. PHILLIPS, Atlanta, 
GA, Decatur, GA

The metabolic syndrome (MetS) increases risk of both diabetes and car-
diovascular disease, but who should be screened for MetS is not well un-
derstood. We asked whether a family history of diabetes (FHD) increased 
the risk of MetS in individuals without known diabetes, and if contributions 
could be mediated simply by higher BMI. In the Screening for Impaired Glu-
cose Tolerance study of 1,581 subjects without known diabetes, FHD was 
defi ned by having >=1 fi rst-degree relative with diabetes, and MetS was 
defi ned according to NHLBI criteria. Subjects had mean age 48 yr, BMI 30.3, 
and were 58% black and 58% female; 46.1% had FHD, and overall MetS 
prevalence was 28.3%. In a logistic regression model, FHD increased the risk 
of MetS (OR 1.53, 95% CI 1.23-1.91, p<0.001). After other major risk factors 
were added to the model - age (p<0.001), race (p<0.003), gender (p<0.001), 
and BMI (p<0.001) - the contributions of FHD were smaller but remained 
signifi cant (OR 1.33, 95% CI 1.03-1.71, p=0.027). FHD also increased the risk 
of having most MetS components: waist circumference (OR 1.78, 95% CI 
1.46-2.18, p<0.001), blood pressure (OR 1.34, 1.08-1.67, p=0.007), fasting glu-
cose (OR 1.32, 1.06-1.64, p=0.01), and HDL (OR 1.26, 1.03-1.53, p=0.02), but 
not triglycerides (p=0.24). Interestingly, in groups parsed by race and gender, 
the contributions of FHD were highest in white males (OR 2.85, 95% CI 1.76-
4.61, p<0.001), marginal in both white females (p=0.06) and black females 
(p=0.08), but not signifi cant in black males (p=0.61). Conclusion: A family 
history of diabetes in a fi rst-degree relative increases the risk of having the 
metabolic syndrome, independent of other contributors including age, race, 
gender, and BMI; a family history of diabetes increased the risk of all other 
metabolic syndrome risk factors except for triglycerides. People who have 
close relatives with diabetes should be screened for both diabetes and the 
metabolic syndrome, to enable preventive management if these problems 
are found.

 1493-P
Increase in Markers of Infl ammation is Associated With Pre-Dia-
betes and Diabetes
ANJU SHAH, JULIE BROYLES, GRETCHEN RAY, KATHARINE JUAREZ, QUYNH-
ANH BUI, JOAN GOLSWORTHY, THOMAS VANDER JAGT, VALLABH SHAH, Al-
buquerque, NM

More than 27 million people in the United States have Type-2 Diabetes 
Mellitus (T2DM) and an additional 79 million with pre-diabetes (preDM). 
Many have reported an association between T2DM and infl ammation. How-
ever, the levels of cytokines and acute phase proteins that indicate the in-
tensity of infl ammation have not been systematically studied in a cohort of 
patients with preDM. Our putative hypothesis is that early hyperglycemia-
derived stress in preDM results in enhanced production of reactive oxygen 
species (ROS) leading to a sustained sub-clinical infl ammatory state. This 
increased infl ammation can affect individuals by enhancing progression of 
pre-diabetes to T2DM and its complications.We recruited total of 179 indi-
viduals from a single clinic, 64 of whom had preDM, 64 of whom had T2DM, 
and 49 of whom were controls. We measured plasma levels of selected 
infl ammatory cytokines including TNF-alpha, IL6, IL2, as well as the acute 
phase protein CRP. We found increased levels of TNF-alpha, IL6, IL2 and CRP 
in preDM and the levels further increased in T2DM (table 1). Elevated levels 
of infl ammatory cytokines and the acute-phase protein CRP characterize the 
pre-clinical stage of insulin resistance and exhibit a graded increase with 
disease progression. Current evidence suggests that understanding infl am-
matory networks can point to new biomarkers that may reveal the interac-
tion between genetic and environmental risk factors in the pathogenesis of 
T2DM. Furthermore, infl ammatory markers may assist in the evaluation of 
novel strategies for prevention, particularly in attenuating infl ammation by 
micronutrients.

Infl ammatory Markers- signifi cance at p<0.05 -comparing T2DM to PreDM 
and PreDM/T2DM to control

TNF-alpha pg/ml IL6 pg/ml IL2 pg/ml CRP ug/ml
Control 0.83±0.09 2.81±0.8 1.43±0.13 0.91±0.04
PreDM 1.54±1.06* 5.33±0.61* 2.14±0.51* 1.64±0.7*
T2DM 2.03±1.1* 12.81±1.84* 3.04±0.81* 3.21±1.3*

Supported by: UNMHSC -CTSC and UNMHSC Signature program CVMD
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 1494-P
Risk Prediction Model for Type 2 Diabetes Using Association Rule 
Data Mining in Subjects With IFG and Normal Glucose
PEDRO J. CARABALLO, M. REGINA CASTRO, JANE W. NJERU, STEPHEN S. CHA, 
PETER W. LI, GYORGY J. SIMON, Rochester, MN

Recent systematic reviews of prediction models for diabetes (DM) found 
widespread defi ciencies in methodology and poor usability. The electronic 
medical record (EMR) offers new opportunities to use advanced computing 
to identify patients at risk. We propose a novel model using association rule 
data mining (ARDM) to develop prediction rules based on EMR data. This 
model is better suited to avoid problems including selection of risk factors 
and missing data. We present data evaluating subjects with impaired fast-
ing glucose (IFG) and normal glucose (NG).We used Olmsted Co, MN, adult 
residents, who visited Mayo Clinic from 1999-2004; 23828 IFG and 29565 NG 
subjects. We used 29 baseline characteristics and assessed 5-year incidence 
of DM using the Rochester Epidemiology Project; 2002 subjects with IFG 
and 347 with NG developed DM. Cox proportional hazard model was used 
to correct for age and time-to-event. ARDM discovered 135 signifi cant rules 
(risk factors alone or in combination) that have at least 10 incidents in both 
groups. We calculated relative risk (RR) for each of these rules in both groups 
independently (Figure). Baseline RR in the IFG group was already elevated, on 
average 2.8 times higher than NG. In general, the rules behave analogously 
across the two groups: increased risk in the IFG group suggests increased risk 
in the NG group.Our prediction model using ARDM is feasible and could over-
come defi ciencies of traditional models. Further studies are needed to better 
evaluate its applicability and usability in routine clinical practice.

Supported by: NIH/NCRR CTSA (UL1 RR024150)

 1495-P
Determining Optimal Combined Thresholds of HbA1c and Fasting 
Plasma Glucose as Predictors of Type 2 Diabetes: The Toranomon 
Hospital Health Management Center Study
AYUMI SUGAWARA, YORIKO HEIANZA, YASUJI ARASE, KAZUYA FUJIHARA, 
HIROSHI TSUJI, KAZUMI SAITO, SHIUN DONG HSIEH, SATORU KODAMA, NO-
BUHIRO YAMADA, SHIGEKO HARA, HIROHITO SONE, Mito, Japan, Tokyo, Japan

Although combining values for HbA1c and fasting plasma glucose (FPG) 
is effective for predicting risk of diabetes, the optimal paired thresholds of 
HbA1c and FPG to predict future diabetes have not been determined by the 
concurrent use of the two tests. Therefore, we aimed to clarify what com-
bination of FPG and HbA1c thresholds would best predict future diabetes in 
a large cohort of Japanese individuals. Enrolled were 4670 men and 1571 
women aged 24-82 years without diabetes (diabetes: FPG 7.0 mmol/L, 
HbA1c 6.5%, or self-reported clinician diagnosed diabetes). During a me-
dian of 5.0 years follow-up time, 338 incident cases of diabetes occurred. 
Results of multiple receiver operating characteristic analysis showed that 
the predictive power for future diabetes by both HbA1c and FPG tests was 
88%, which was higher than using HbA1c alone (79%), FPG alone (85%), or 
other conventional predictors (72%). We found that paired thresholds of FPG 

5.6 mmol/L and HbA1c 5.5%, which identifi ed 2761 individuals, yielded 
the highest combination of sensitivity (91%) and specifi city (59%) for iden-
tifying future diabetes and were predictive of a 15.5% (95% CI: 17.4-13.6) 

5-year cumulative incidence rate. Multivariate Cox analysis demonstrated 
that individuals with FPG 5.6 mmol/L and/or HbA1c 5.5% had a signifi -
cantly increased hazard ratio of 11.0 (7.50-16.2) for diabetes compared with 
those with FPG <5.6 mmol/L and HbA1c <5.5%. Our approach of concurrently 
using results of the two tests suggested that the paired thresholds of FPG 

5.6 mmol/L and HbA1c 5.5% were the most optimal in predicting subse-
quent progression to diabetes. Combining these thresholds would allow for 
the effective screening of high-risk individuals so that strategies could be 
implemented to prevent onset of the disease.

 1496-P
Association of Birth Seasonality With Type 1 Diabetes Onset among 
Chinese in Guangdong Province
JIN LI, GUOCHUN LUO, GE WU, SHAODA LIN, LIN YUAN, LU LI, MEILUN XU, 
LONGYI ZENG, SHAOQING LI, DINGYU CHEN, JIANNENG WU, YISHAN FANG, 
WENXIN OU, JIANCAI LIN, XIUWEI ZHANG, GANXIONG LIANG, LI YAN, YONGXIN 
WU, JUAN KE, JIANGMING LANG, DEHONG CAI, YAN CHEN, KERONG ZHONG, 
HUAZHANG YANG, NAIQIANG XIE, YUE CAI, GUOJU TAN, JIANPING WENG, 
Guangzhou, China, Shenzhen, China, Zhanjiang, China, Shantou, China, Zhuhai, 
China, Huizhou, China, Qingyuan, China, Shaoguan, China, Jieyang, China, Maom-
ing, China, Jiangmen, China, Dongguan, China, Zhongshan, China, Meizhou, China, 
Chaozhou, China, Foshan, China, Yunfu, China, Heyuan, China, Zhaoqing, China, 
Shanwei, China, Yangjiang, China

In the SEARCH for diabetes in youth study, type 1 diabetes had been found 
to be born the most common in May and the least common in January. Other 
studies in Caucasian came to similar conclusions. Few studies, however, fo-
cused on this fi eld among Chinese population. Hence, the aim of our survey 
was to investigate whether birth seasonality infl uenced type 1 diabetes in-
cidence in later life among people born in Guangdong Province, China.We 
collected birth month data of type 1 diabetic patients (medical records docu-
mented from January 2000 to March 2011) in 105 hospitals from all 21 cities 
in Guangdong Province by a provincial-wide type 1 diabetes registry. Kernel 
smoother technique was conducted to calculate expected incident number 
in each month.A total of 2,227 (1,062 females) type 1 diabetic patients were 
included. Unsmoothed data showed more cases were born in March (191), 
June (210), July (198), August (217), September (212) and October (201), as 
compared with those in December (165), January (139), February (167) and 
April (156). After data smoothing, we found a defi cit in December to April 
and an excess in June to October, among which the maximum risk was Au-
gust birth and the minimum risk was January birth (RR = 1.26, P < 0.001). 
However, similar effect was not found after sex stratifi cation (P > 0.05).In 
conclusion, August birth was associated with increased risk of type 1 diabe-
tes incidence in later life, possibly due to decreased sunlight in March and 
April (4~5 months before birth, which is critical to prenatal development of 
pancreatic  cells).

Supported by: Guangdong Provincial Department of Science and Technology 
(2010B031500008)
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 1497-P
Factors Infl uencing Knowledge of Heart Attack Warning Signs in 
Adult American Indians With Diabetes
PYONE CHO, LINDA S. GEISS, QAISER MUKHTAR, KATE M. SHAW, ISRAEL HORA, 
Atlanta, GA

Diabetes disproportionately affects American Indians (AI). Coronary 
heart disease is the major cause of premature mortality in people with dia-
betes, and heart disease is the leading cause of death in AI. Heart attack 
can present in many ways, so early recognition of all warning signs is cru-
cial. Understanding the knowledge level about heart attack warning signs 
among AI with diabetes may aid in the design of appropriate interventions 
for preventing and reducing deaths due to heart attack in this vulnerable 
population. Using the 2009 Behavioral Risk Factor Surveillance data from 
34 participating states, we assessed knowledge of 5 warning signs in AI 
with diabetes by measuring a respondent’s ability to correctly identify these 
warning signs. We used logistic regression analysis to determine possible 
associations between having a perfect knowledge score (dependent vari-
able) and selected demographic, socioeconomic, and health status variables. 
There were 3,336 AI adult survey participants (aged 18 years or older): 60% 
female, 24% senior citizen (aged 65 years or older), 52% with no more than 
high school education, 20% uninsured, and 50% with less than $25,000 an-
nual household income. Almost 20% of adults reported having diabetes, and 
42% reported hypertension. Individual knowledge of warning signs varied by 
demographic characteristics and socioeconomic factors. We found no evi-
dence that AI with diabetes were more likely than those without the disease 
to obtain a perfect score (43% vs. 33%, 0.05 < p <0.10). However, AI with 
diabetes who reported higher income, a recent doctor’s visit within the past 
12 months, or previous history of heart attack were signifi cantly more likely 
to know all heart attack warning signs (odds ratios of 5.61, 4.54, and 2.29, 
respectively, after adjusting for age and gender). Targeted public education 
may help AI better recognize all heart attack warning signs and encourage 
them promptly call 911 for assistance.

 1498-P
Alanine Transaminase and Waist to Hip Ratio Predict Regression 
to Normoglycemia and AUCglucose0-120 min in Adult Patients With Pre-
diabetes
NATALIA YAKUBOVICH, SONIA S.S. ANAND, PARMINDER RAINA, ELEANOR 
PULLENA YEGUM, HERTZEL C. GERSTEIN, Hamilton, ON, Canada

Current evidence suggests that both prediabetes and diabetes can re-
verse to normoglycemia; however, predictors of remission of these condi-
tions are poorly understood. We performed analyses on 1,209 people with 
IFG and/or IGT treated with placebo rosiglitazone and placebo ramipril in the 
DREAM trial. Normoglycemia was defi ned as a FPG <5.6 and 2-hour plasma 
glucose <7.8 mmol/L on a 75 g OGTT.The effects of baseline ALT and waist 
to hip ratio (WHR) on regression to normoglycemia 2 years later were found 
to be interdependent (p-value for interaction 0.01). Adjusted odds ratios ORs 
(95% CI) of regression to normoglycemia per 10 U/L higher ALT were 0.79 
(0.66-0.94) when WHR was at the mean - 1 standard deviation (SD), 0.90 
(0.80-1.02) when WHR was at the mean of 0.91, and 1.03 (0.90-1.18) when 
WHR was at the mean + 1 SD. Adjusted ORs of regression to normoglycemia 
per 0.1 unit higher WHR were 0.75 (0.60-0.95) when ALT was at the mean - 1 
SD, 0.91 (0.76-1.08) when ALT was at the mean of 25 U/L, and 1.09 (0.89-
1.35) when ALT was at the mean + 1 SD.Similarly, the effects of baseline ALT 
and WHR on AUCglucose0-120 min obtained from the OGTT were interdependent 
(p-value for interaction 0.056). A 10 U/L lower ALT was associated with an 
adjusted AUCglucose0-120 min decrease of 19.5 (95% CI 5.3 to 33.7) min*mmol/L 
when WHR was at the mean - 1 SD, 11.0 (1.4 to 20.6) min*mmol/L when WHR 
was at the mean of 0.91, and 2.5 (-9.2 to 14.1) min*mmol/L when WHR was 
at the mean + 1 SD. A 0.1 unit lower WHR was associated with an adjusted 
AUCglucose0-120 min decrease of 30.3 (10.2 to 50.3) min*mmol/L when ALT was 
at the mean - 1 SD, 18.3 (3.8-32.9) min*mmol/L when ALT was at the mean 
of 25 U/L, and 6.4 (-11.5 to 24.3) min*mmol/L when ALT was at the mean + 1 
SD.In conclusion, low baseline ALT levels predict regression of prediabetes 
to normoglycemia and a decrease in AUCglucose0-120 min 2 years later when 
WHR levels are relatively low. Low baseline WHR predicts these outcomes 
when ALT levels are relatively low.

Supported by: CIHR, sanofi -aventis, GSK, King Pharmaceuticals

 1499-P
15N and 13C Natural Isotopic Serum Enrichments as Diet Biomark-
ers in Adolescents
CHANTAL SIMON, VALÉRIE SAUVINET, VINCENT BALTER, FRANCOIS FOUREL, 
JULIEN DUGAS, AURELIA MAIRE, CORINNE LOUCHE-PÉLISSIER, NADIR KELLOU, 
JOCELYNE DRAY, FRANCK HAUSSER, STÉPHANE BLANC, MARTINE LAVILLLE, 
Pierre Bénite, France, Villeurbanne, France, Strasbourg, France

Evaluation of diet mainly relies on self-reports known to be often biased. 
15N/14N and 13C/12C isotope ratios may be useful objective biomarkers 
of diet but have not been studied in relation with overweight.15N/14N and 
13C/12C serum ratios were measured by elemental analysis-isotope ratio 
mass spectrometry in 286 adolescents of the French ICAPS cohort, aged 
17.5±0.5 years, studied two years after the end of the intervention on physi-
cal activity. Weight, height and blood pressure were measured and a food 
frequency questionnaire administered. The relationships of the isotope se-
rum ratios with diet were analyzed in relation with overweight and related 
conditions.Serum 15N/14N and 13C/12C were positively associated with 
intakes of animal proteins and meat (p<0.05 for both). Serum 15N/14N was 
further associated with fi sh consumption (p<0.05), while serum 13C/12C was 
related with dairy products (p<0.05) but not with sugar-sweetened bever-
ages consumption. Compared to non-overweight, overweight subjects had 
higher energy-adjusted animal proteins intakes (75.2±3.4 vs 65.9±1.5g/day; 
p<0.05). Principal component analyses indicated that a food pattern associ-
ating higher 15N/14N and 13C/12C serum ratios, and higher meat, fi sh and 
milk consumption was inversely associated with body mass index (p=0.02), 
diastolic blood pressure (p=0.02) and plasma insulin levels (p=0.07).15N/14N 
may be useful to objectively assess intakes of food from animal sources. 
13C/12C was not related with sugar-sweetened beverages consumption, 
contrasting with previous data obtained in USA, where sugars more fre-
quently derive from corn, a highly 13C-enriched plant. Our data further indi-
cate that consumption of some animal protein-rich foods is associated with 
an increased risk of overweight and related conditions.

Supported by: French National Research Agency, Pfi zer Foundation, Danone Re-
search

 1500-P
Self-Reported Autoimmune Disease by Gender in the Epidemiology 
of Diabetes Intervention and Complications (EDIC) Study
ELIZABETH OSBORNE, BARBARA BRAFFETT, RODNEY L. DUNN, CATHERINE 
KIM, PATRICIA CLEARY, CATHERINE COWIE, MARY LARKIN, CATHERINE MAR-
TIN, ARUNA V. SARMA, DCCT/EDIC STUDY GROUP, Ann Arbor, MI, Washington, 
DC, Bethesda, MD, Boston, MA

Type 1 diabetes mellitus (T1D) has been associated with other autoim-
mune diseases. We examined the prevalence of self-reported autoimmune 
diseases by gender in the Diabetes Control and Complications Trial (DCCT) 
and its prospective observational follow-up, EDIC. The DCCT (n=1441) was 
a randomized trial that examined the impact of intensive glycemic control 
upon microvascular and neuropathic complications. EDIC (n=1375) is now 
in its 18th year. Participants reported annually whether they had been di-
agnosed with autoimmune disease. We compared the prevalence of self-
reported hypothyroidism, pernicious anemia, and adrenal insuffi ciency 
between men and women at year 18. Multiple logistic regression analysis 
was used to determine the association between gender and presence of 
these autoimmune diseases through EDIC year 18, before and after adjust-
ment for age and microvascular complications at EDIC baseline, treatment 
group, and diabetes duration. Figure 1 shows the unadjusted prevalence of 
the hypothyroidism, pernicious anemia, and adrenal insuffi ciency. Women 
more commonly reported hypothyroidism and pernicious anemia than men 
(p<0.01). The association between female gender and hypothyroidism per-
sisted after adjustment for covariates (adjusted OR=2.66 95%CI=1.97-3.59). 
Among adults with T1D in EDIC, self-reported hypothyroidism and pernicious 
anemia are more common in women than in men and self-reported adrenal 
insuffi ciency is uncommon. Further investigation is needed of the impact of 
interventions and diabetes complications upon autoimmune disease.



A391

For author disclosure information, see page 797.

CATEGORY

& Guided Audio Tour posterADA-Funded Research

Ep
id

em
io

lo
gy

/
G

en
et

ic
s

PO
ST

ER
S

EPIDEMIOLOGY

Supported by: R01DK083927, K23DK071522

 1501-P
Diagnostic Signifi cance of HbA1c May be Limited in the Subjects 
With Chronic Anemia
SON JUNG IL, PARK SO YOUNG, RHEE SANG YOUL, KIM JOO YOUNG, CHIN 
SANG OUK, CHON SUK, HWANG YOU-CHEOL, JEONG IN-KYUNG, OH SEUNG-
JOON, AHN KYU JEUNG, CHUNG HO YEON, WOO JEONG-TAEK, KIM SUNG 
WOON, KIM JIN WOO, KIM YOUNG SEOL, Seoul, Republic of Korea, Suwon, Re-
public of Korea 

Glycated hemoglobin (Hemoglobin A1c; A1c) is a novel diagnostic method 
for glucose tolerance status, but it could be affected by a number of factors. 
Anemia has been identifi ed one of the most prevalent disease that could af-
fect A1c, however, its effect on A1c is various depending on the pathophysi-
ology of each cause of anemia. The aim of this study was to determine the 
effect of chronic anemia on HbA1c levels.Anemic subjects (n=112) and age, 
sex matched controls (n=217) were enrolled. All subjects were drug naïve 
and highly suspicious for abnormal glucose tolerance. To determine glucose 
tolerance status, all subjects underwent oral glucose tolerance test and 
HbA1c simultaneously. We compared diagnostic sensitivity and specifi city 
of A1c for diagnosing abnormal glucose tolerance between each subjects.
Clinical characteristics were not signifi cant between each subgroup. In the 
subgroup of normal glucose tolerance, the difference of mean A1c was not 
signifi cant between the anemic subjects and controls (p=0.580). However, 
when plasma glucose was above diagnostic range for pre-diabetes and dia-
betes, mean A1c and their standard deviations in the anemic subjects was 
higher and wider than control subjects with borderline signifi cance (p=0.076 
in the pre-diabetes subjects, and p=0.059 in the diabetic subjects, respec-
tively). In addition, diagnostic specifi city of A1c for diagnosing abnormal 
glucose tolerance were signifi cantly lower in the anemic subjects.In conclu-
sion, these suggested that the diagnostic value of A1c is rather limited in the 
subjects with chronic anemia.

 1502-P
Association between Coffee Intake and Prevalence of Diabetes: A 
Population-Based Study in Koreans
JOSEPH FINKELSTEIN, EUNME CHA, Baltimore, MD

Recent studies suggested that regular coffee consumption may be associ-
ated with a lower prevalence of diabetes mellitus (DM). However, there is 
limited information on whether this association remains valid after adjusting 
for physical activity and other health behaviors. The goal of this project was 
to compare prevalence of DM depending on coffee consumption, and to as-
sess whether the association between coffee consumption and DM preva-
lence remains signifi cant after adjusting for health behavior confounders.
We used the 4th Korean National Health and Nutrition Examination Survey 
(KNHANES 2007-2009), a nationally representative sample of Korean adults. 
All adult population (>=18 y.o.) was divided into those who drink coffee once 
a week or less (light consumption) and those who drink coffee at least 2-3 
times per week (regular consumption). DM was identifi ed by subject self-
report. Hierarchical survey weights were employed to generate population-
based prevalence. Odds ratio of not having DM was calculated from a lo-
gistic regression model.The fi nal dataset included 14,859 participants from 
whom 75% drank coffee at least 2-3 times per week. The following groups 
had higher coffee consumption: males (78.1%), age 46-65 years (77.4%), 
more than 12 years of education (78.5%), current smokers (84.4%), alcohol 

drinkers (78.8%), and those with BMI  25 (77.1%). DM prevalence in the 
regular coffee consumption group (5.5%) was signifi cantly (p<0.001) lower 
than in the light consumption group (8.7%). After controlling for gender, age, 
education, current smoking status, physical activity, alcohol consumption 
and BMI, subjects who drank coffee at least 2-3 times per week were 1.5 
times more likely to report that they do not have diabetes (OR 95% CI: 1.2-1.7; 
p<0.0001).More frequent coffee drinkers have lower DM prevalence. This 
association remains signifi cant after adjusting for socio-demographic and 
health behavior factors.

 1503-P
Gender Difference in Response Predictors after 1-year Exenatide 
Therapy in Type 2 Diabetic Patients in a Real-World Setting
ROBERTO ANICHINI, SABRINA COSIMI, ALBERTO DI CARLO, PAOLA ORSINI, 
ALESSANDRA DE BELLIS, GIUSEPPE SEGHIERI, FABIO BACCETTI, ON BEHALF OF 
EXENATIDE STUDY GROUP OF TUSCANY, Pistoia, Italy, Camaiore (LU), Italy, Lucca, 
Italy, Livorno, Italy, Massa, Italy

Exenatide use and reimbursement were approved by Italian drug regula-
tory agency (AIFA) after recording patients in a web-assisted-computerized 
database. Aim of this study was to use this database concerning patients 
of 5 Diabetes Units of Tuscany, Italy in order to investigate whether and 
how gender affects therapeutic outcome by exenatide in type 2 diabetes. 
This database contained records of 803 diabetics at baseline, of 594 pts 
followed up at 4 months, 440 pts at 8 months, 315 pts at 12 months, 200 pts 
at 18 months and 95 pts at 24 months. Since HbA1c decrease was stable 
after 8 months, we considered exclusively the cohort of 315 (154M/161F) pts 
who completed the 1-yr follow up. At baseline genders were matched for 
age (59±8yr in M, 60±9yr in F), BMI (33±5Kg/m2 in M, 34±6Kg/m2 in F), and 
HbA1c (8.8±1.2% in M and 8.7±1% in F), while length of disease was higher 
in F than in M (12±8yr vs. 10±7yr; p=0.037) and ratio of pts on metformin 
to those on sulphonylureas-associations was higher in M (84/66) than in F 
(70/95; p=0.018). Body weight and HbA1c decreased equally at 1yr in both 
genders (-5±7.4 Kg and -1.2±1.3% in M; and -5.7±6 Kg and -1.1±1.3% in F). By 
multiple regression/logistic model analysis, after adjusting for confounders, 
baseline HbA1c and diabetes duration were inversely related to 1yr-HbA1c 
reduction in both genders (p<0.05), while hypoglycemic response (1-yr HbA1c 
<7%) was worse in those on sulphonylureas-associations than in those on 
metformin only in F. Moreover HbA1c reduction was inversely related to 1-yr 
weight loss only in F (p=0.0001). Finally, baseline -cell secretion expressed 
by basal C-peptide/glucose, measured in 117 pts (61M/56F) was not dissimi-
lar between genders and resulted an independent predictor of hypoglycemic 
response only in F (p=0.009). In conclusion, in this real-world clinical practice 
setting, effects of 1-yr exenatide therapy on metabolic improvement or body 
weight loss seem to be differently modulated by gender in type 2 diabetes.

 1504-P
Eye Care Utilization by Patients With Diabetes: A Retrospective 
Analysis of Wills Eye Institute Services
ANN P. MURCHISON, YANG DAI, BENJAMIN LEIBY, LISA A. HARK, LAURA T. 
PIZZI, JULIA A. HALLER, Philadelphia, PA

Diabetic retinopathy (DR) is the leading cause of visual impairment in 
working age U.S. adults, with prevalence expected to triple by 2050. Annual 
eye exams are recommended for people with diabetes to reduce risk of vi-
sion loss. Yet, only 50-60% of people with diabetes follow this recommenda-
tion. The increase in DR, combined with poor adherence to guidelines leads 
to preventable visual problems and costly public health burden. To evaluate 
utilization of eye care by patients with diabetes and factors that impact ad-
herence, Wills Eye Institute (WEI) conducted a 4-year retrospective analysis, 
integrating electronic billing and chart data.Patients with diabetes aged 40 
years seen in WEI Services between 1/1/2007-12/31/2010 were included. 
Billing data included visit date, diagnosis code(s), DR severity, demographics, 
health insurer(s), and referring physician. Chart data included ethnicity, ocu-
lar co-morbidities, medications, duration of diabetes, A1C, date and result 
of dilated fundus exam (DFE), and ophthalmologist-recommended follow-up. 
We used multivariate analysis to examine predictors of adherence to DR 
follow-up.Of 1024 charts reviewed, the mean age was 59 years (range 40-92) 
with 56% being female. Ethnicities were African American 56%, unknown/
unreported 23%, Caucasian 12%, Hispanic/Latino 5%, and Asian 4%. Annual 
follow-up was recommended for 75% of patients, within 6 months for 5%, 
and within 3 months for 20% of patients. Most had only mild DR. Adherence 
to DR follow-up was 38% for patients recommended to be re-examined in 1 
year, but 62% for those recommended to be re-examined in 3-4 months. Mild 
DR and younger age were independently associated with lower adherence 
(p <0.0001, 0.0057 respectively). Gender and ethnicity had no signifi cant im-
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pact in DR follow-up.In conclusion, patients with mild DR and age 55 years 
were the least likely to adhere to follow-up. WEI will use these fi ndings to 
develop strategies to improve DR follow-up in high-risk groups.

Supported by: CDC

GENETICS—TYPE 1 DIABETES

Guided Audio Tour: Genetics—Type 1 Diabetes (Posters 1505-P to 1512-P), 
see page 17.

& 1505-P
The rs3184504 [T] Allele of SH2B3 Elevates Infl ammatory Response 
in Type 1 Diabetes
MICHAEL FLISTER, SHUANG JIA, SHIRNG-WERN TSAIH, ALLISON SARKIS, 
SASHA ZHENG, ARON GEURTS, CAROL MORENO-QUINN, JOZEF LAZAR, HOW-
ARD JACOB, MARTIN HESSNER, Milwaukee, WI

Type 1 diabetes (T1D) arises through interaction of environmental factors 
and genetic risk. Several genome wide association studies (GWAS) have 
implicated the rs3184504 [T] allele of SH2B3 with T1D and several other 
infl ammatory diseases. rs3184504 [T] causes an R262W substitution in the 
external hinge region of the pleckstrin homology domain of SH2B3 and is 
predicted by PolyPhen to be damaging, yet the precise effect of R262W on 
SH2B3 function and downstream target pathways is completely unknown. 
We found the homozygous SH2B3 rs3184504 [T] allele (referred to as TT) 
to be signifi cantly associated with T1D [(P = 0.04; OR = 1.49 (95% CI: 1.02-
2.19)] compared with rs3184504 [C] alleles (CC/CT). We tested the role of 
rs3184504 [T] in T1D-infl ammation by microarray analysis of peripheral blood 
mononuclear cells (PBMCs) from a single healthy donor that were treated 
with sera of SH2B3-genotyped T1D patients (n=57) and healthy controls 
(n=53). Compared with CC/CT, sera of T1D patients with TT elevated expres-
sion of 377 genes, including many that are associated with T1D and cardiac 
remodeling (e.g., CCL2, IL1R2, CD36, and CCR5). RNAseq of PBMCs from 
Sh2b3 mutated Dahl SS rats (SS-Sh2b3mut)showed 534 elevated genes 
compared to WT, of which 84 corresponded to TT-associated genes in T1D. 
SH2B3 associated genes were signifi cantly enriched in multiple infl ammato-
ry pathways (e.g., NF- B, IL1 , IL6, TGF , and TNF ). Compared with WT, SS-
Sh2b3mut rats also had a 1.9±0.1-fold increase in PBMCs (P <.0001), similar 
to elevation of PBMCs that have been associated by GWAS with rs3184504 
[T]. Although monocytes and B-cells were respectively increased by 2.1±0.1-
fold and 2.3±0.2-fold, total number of T-cells were not signifi cantly changed 
in SS-Sh2b3mut rats. The ratio of CD4+ to CD8+ T-cells shifted dramatically, 
however, from 23/77 (%) in WT to 50/50 (%) in SS-Sh2b3mut rats. Collec-
tively, we show that rs3184504 [T] alters SH2B3 function and elevates T1D-
associated infl ammation.

Supported by: JDRFI 1-2008-1026 to M.J.H.

& 1506-P
Can We Refi ne Type 1 Diabetes Risk With Non-HLA Genetic Mark-
ers in Children Pre-Screened for High-Risk HLA Genotypes
ANDREA K. STECK, FRAN DONG, RANDALL WONG, KELLY JOHNSON, JILL M. 
NORRIS, GEORGE S. EISENBARTH, MARIAN J. REWERS, Aurora, CO

Class II HLA genotypes in combination with islet autoantibodies can pre-
dict type 1 diabetes (T1D) risk in fi rst-degree relatives (FDR); however, accu-
rate prediction in the general population is still lacking.The Diabetes Autoim-
munity Study in the Young follows prospectively for development of T1D and 
persistent islet autoimmunity (IA) children at increased genetic risk. A total 
of 1709 non-Hispanic White participants were genotyped for 30 non-HLA
single nucleotide polymorphisms.In multivariate analyses adjusting for pres-
ence of HLA-DR3/4,DQ8 and family history of T1D, PTPN22 (rs2476601) and 2 
UBASH3A (rs11203203 and rs9976767) SNPs were associated with develop-
ment of both IA (HR=1.99, 1.61and 1.65 respectively, all p<0.001) and T1D 
(HR=1.80, 1.84, 2.01 respectively, all p<0.02), while INS was associated with 
development of T1D only (HR=1.72, p=0.02). We performed survival analy-
sis stratifi ed by high and low genetic risk groups (high risk: either PTPN22
rs2476601 TT or HLA-DR3/4 and UBASH3A rs11203203 AA; low risk: all oth-
ers). In the general population (N=843), the risk of T1D by age 15 reached 
45% for high risk compared to 3% for low risk group (p<0.0001) (Figure). 
Addition of non-HLA markers to HLA-DR3/4,DQ8 did not improve T1D predic-
tion in FDR. The other non-HLA markers tested did not predict development 
of IA or T1D.A T1D genetic risk score including HLA class II, rs2476601 and 
rs11203203 might be applicable to general newborn screening. Follow up of 

these children at high genetic risk with autoantibody testing may prove to be 
valuable screening for prevention trials.

Supported by: JDRF Grant 11-2010-206 

& 1507-P
Genetic Susceptibility to Nephropathy in Type 1 Diabetes
TREVOR J. ORCHARD, TINA COSTACOU, ROBERT E. FERRELL, Pittsburgh, PA

Clustering of kidney disease in families with type 1 diabetes (T1D) sug-
gests genetic susceptibility, although study fi ndings have been inconsistent. 
We thus aimed to assess specifi c genetic susceptibility to overt nephropathy 
(ON) defi ned over a 25 year study of childhood onset T1D (n=658, baseline 
mean age, 28 and duration, 19 years). ON (albumin excretion rate >200 μg/
min in multiple timed urines) susceptibility (ONs) was defi ned as developing 
ON within 20 years of diabetes onset and at least four years before develop-
ing either proliferative retinopathy or confi rmed distal symmetric polyneu-
ropathy. ON resistance (ONr) was defi ned as being ON free after 20 years 
of T1D or developing ON within 20 years of T1D onset but only if at least 
four years after developing both other microvascular complications. Thus, 
although susceptible to microvascular disease in general, these groupings 
assured specifi c ON susceptibility or resistance. Of 419 who could be so cat-
egorized, 26 (7.2%) were ONs and 393 ONr. Sixteen genetic variants were 
examined in 371 with DNA available. Compared to ONr, ONs individuals 
were more likely to have the CC vs. CT/TT of the AGTR I T573C gene (p=0.04); 
the D vs. I/ID of the AGE rs4646994 gene (p=0.02); the CC vs. CT/TT of the 
rs1801133 MTHFR gene (p=0.003); the AC/CC vs. AA of the MTHFR rs1801131 
gene (p=0.04); and the TT vs. CC/TC of the rs2383206 gene (p=0.006); and 
either a 2 or 4 allele of the ApoE gene (p=0.03). These associations were 
not signifi cant after adjustment for multiple comparisons. Importantly, de-
spite the greater sample size, only the two MTHFR polymorphisms differed 
signifi cantly (before multiple comparison adjustment) by ON status. Thus, 
classifying individuals in this manner in a small, but closely followed, cohort 
revealed similar genetic associations to those previously shown to affect 
ON risk (i.e. AGTR I T573C; AGE; ApoE) but which were not apparent in the 
overall population. This approach also suggests a new potential association 
(rs2383206) which should be further evaluated in larger populations.

Supported by: NIH Grant DK34818

& 1508-P
Novel Complex Heterozygous Mutations in GLIS3 Gene Disturbing 
Zinc Finger Domain Result from Neonatal Diabetes and Congenital 
Hypothyroidism
MACIEJ BOROWIEC, IHOR HRYTSIUK, KAROLINA ANTOSIK, WOJCIECH FEN-
DLER, WOJCIECH MLYNARSKI, Lodz, Poland, Lviv, Ukraine

Previous studies have reported that recessive mutations in GLIS3 gene 
inherited from consanguineous parents are associated with syndromic per-
manent neonatal diabetes. Here we describe a child who was born at the 
39th week of gestation age a birth weight of 1900 g. He developed diabetes 
within the fi rst week of age with the symptoms of DKA with glucose level >20 
mmol/l and C-peptide level below measureable limit. He suffered also from 
congenital hypothyroidism, patent foramen ovale with left heart chambers 
distention and polycystic kidneys. He was successfully treated with insulin 
(1.05 U/kg) and L-thyroxin (37.5 mcg). Genetic analysis revealed that patient 
is a carrier of two heterozygous mutations: frameshift (P444fsdelG) and ami-
no acid substitution (H647R) in GLIS3 gene, each of these was inherited from 
clinically healthy father and mother, respectively. Bioinformatic tools (SIFT 
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and PolyPhen2) declared that the H647R mutation has strong detrimental ef-
fect and disturbs Kruppel-like zinc fi nger domain. Phylogenetic alignments of 
399 sequences of zinc-fi nger containing proteins revealed that substituted 
histidine residue (H647) was evolutionally conserved since the nematoda. 
An analysis of mRNA extracted from peripheral lymphocytes using QPCR 
showed that the proband with two affected alleles (P444fsdelG/H647R) had 
GLIS3 expression level less than 1% of those observed in healthy controls. 
Interestingly, the GLIS3 mRNA levels among heterozygous family members 
were more than 15 times lower than median expression in healthy controls 
(n=6; p=0.02). Moreover, further bioinformatic analysis revealed two evolu-
tionary conserved transcription factor-binding sites for Glis3 protein within 
the promotor region of GLIS3 gene. Thus, we found two novel mutations in 
GLIS3 gene resulted from syndromic permanent neonatal diabetes and our 
results also suggest that GLIS3 expression may be autoregulated.

Supported by: The TEAM Program of the Foundation for Polish Science

& 1509-P
Differences in microRNA (miRNA) Expression Levels in Cultured 
Skin Fibroblasts (SF) of Monozygotic Twins Discordant for Type 1 
Diabetes (T1D)
TASMA HARINDHANAVUDHI, MICHAEL MAUER, YOUNGKI KIM, SUBBAYA SUB-
RAMANIAN, LUIZA CARAMORI, Minneapolis, MN

The “metabolic memory” legacy effects of prior exposure to hyperglycemia 
were clinically demonstrated in the DCCT/EDIC and the UKPDS follow-up co-
horts. Single cell line in vitro studies have uncovered some of the epigenetic 
mechanisms of metabolic memory resulting from transient exposure to high 
glucose (HG), including DNA methylation, histone modifi cations, chromatin 
remodeling and miRNA expression. Here, we tested whether in vivo hyperg-
lycemia leads to persistent alterations of in vitro miRNA expression levels in 
identical twins discordant for T1D. Twins were 10 years (yrs) old, and all T1D 
twins had A1C >7% and  5 yrs of T1D duration. SF from 9 pairs were grown 
from acquisition, over 4-6 passages, in normal glucose (NG, 5 mmol/L) for 6 
weeks. RNA was isolated by MirVana miRNA kit (Applied Biosystems) and 
microarray performed using the Affymetrix GeneChip miRNA Galaxy Array. 
Twins were 41±12 yrs old. A1C was 8.2±0.7% and T1D duration 28±12 yrs. By 
paired t-testing, miR-100, miR-1281, miR-320c, miR-409-3p, miR-494, miR-
1296, miR-548a-3p and miR-369-5p were systematically overexpressed in 
SF of T1D vs. non-diabetic twins (p<0.05). Thus, despite several passages 
for multiple weeks in identical condition, we found SF miRNA expression dif-
ferences between identical twins discordant for T1D, refl ecting epigenetic 
memory to the diabetic state. Changes in the expression levels in these miR-
NAs have not been previously associated with diabetes, its complications, 
or in vitro exposure of HG. However, these differentially expressed miRNAs 
target genes that are involved in post-transcriptional modifi cations, such 
as histone deacetylase, as well as genes previously implicated in chronic 
diabetic complications, including heparan sulfate, TGF-  receptor, collagen 
and fi bronectin. This in vitro discordant identical twin model provides ideal 
opportunities to study epigenetic processes in diabetes and to explore ap-
proaches to their reversal.

& 1510-P
A Novel Function of DNA Methylation as a Cis-Regulatory Activator 
for Transcription of Rat Pdx1 Gene
WILLIAM DONELAN, HAI WANG, SHIWU LI, LIJUN YANG, Gainesville, FL

Promoter DNA methylation is important for epigenetic gene regulation 
and is also a useful marker for monitoring cellular differentiation and cell 
reprogramming. For these reasons, we examined DNA methylation status at 
the rat Pdx1 promoter in pancreatic beta cell line rat insulinoma (INS-1) and 
hepatic stem cell (WB) lines and dynamic epigenetic changes during liver-to-
beta cell transdifferentiation. Three CpG islands were identifi ed within the 
2kb proximal rat Pdx1 promoter. Bisulfi te sequencing was used to determine 
the methylation status of CpG sites within these CpG islands in both INS-1 
and WB cells. While CpG islands-1 and -3 were largely unmethylated in both 
INS-1 and hepatic WB cells, surprisingly, CpG island-2 was highly methylated 
in INS-1 cells and rat pancreatic islets, and unmethylated in WB cells. Inter-
estingly, a transition from unmethylated to methylated CpG island-2 occurred 
during transdifferentiation. Since the Pdx1 promoter is highly active in INS-1 
and islet beta cells and inactive in hepatic cells, we hypothesize that methy-
lated CpG island-2 may function as an activator for transcription of the rat 
Pdx1 gene. To investigate this, we cloned CpG island-2 (~800 bp) upstream of 
the SV40 promoter in the pGL-2 luciferase reporter plasmid. In vitro methyla-
tion and transfection assays demonstrated increased transcriptional activ-
ity of the methylated CpG island-2, compared to the unmethylated form in 
INS-1 cells. We speculate that the methylated CpG island-2 may serve as a 

site for recruiting an activator (methylated DNA binding protein) or a site for 
blocking a suppressor (non-methylated DNA binding protein) from binding 
to this region, which, in turn, positively regulates Pdx1 gene expression in 
pancreatic beta cells. Our data suggest a novel function for CpG island DNA 
methylation in which methylated DNA functions as a cis-regulatory activator 
for transcription of the rat Pdx1 gene.

Supported by: Bankhead-Coley Cancer Research Program

& 1511-P
Endoplasmic Reticulum Stress and Dysregulated Unfolded Protein 
Response Contributes to Pathogenesis of Type 1 Diabetes
FEYZA ENGIN, ALYONA YERMALOVICH, WENXIAN FU, TRUC NGUYEN, DIANE 
MATHIS, GOKHAN HOTAMISLIGIL, Boston, MA

Perturbations in endoplasmic reticulum (ER) homeostasis can evoke stress 
responses leading to aberrant glucose and lipid metabolism through infl am-
matory and other stress signaling cascades as well as metabolic pathways. 
Although, ER dysfunction is linked to infl ammatory disorders, its role in the 
pathogenesis of autoimmune diabetes remains unknown. We identifi ed sub-
stantial defects in the expression of the unfolded protein response (UPR) in-
dicators ATF6 and XBP1 in the islets of two different type 1 diabetes animal 
models, the NOD and RIP-LCMV-GP mice. Importantly, we also demonstrated 
evidence for signifi cant defects in the expression of these UPR molecules in 
the -cells of type 1 diabetes patients. In mice, administration of a chemi-
cal chaperone, tauroursodeoxycholic acid (TUDCA), at pre-diabetic stage 
resulted in a dramatic reduction of diabetes incidence in animal models of 
type 1 diabetes. This treatment also led to a signifi cant decrease in aggres-
sive lymphocytic infi ltration, improved survival and morphology of -cells, 
reduced -cell apoptosis, and preserved insulin secretion. Administration 
of TUDCA also prevented the defective expression of UPR mediators in the 

-cells. Immunophenotyping experiments performed by FACS analysis on 
spleen, pancreas and lymph nodes of TUDCA treated mice did not show any 
signifi cant alteration in the overall composition of immune cells. Moreover, 
preliminary genetic data indicated that -cell specifi c deletion of ATF6 could 
lead to an accelerated diabetes phenotype which can not be rescued by 
TUDCA. These fi ndings implicate defects in adaptive branches of UPR as a 
previously unrecognized component of the pathogenesis of type 1 diabetes 
and support the possibility of exploiting this mechanism to prevent or treat 
type 1 diabetes.

Supported by: JDRF

& 1512-P
Do Induced Pluripotent Stem Cells derived from Normal and Dia-
betic Individuals Have Similar Differentiation Capacities Toward 
Pancreatic Beta Cells?
QIWEI WANG, SHIWU LI, HAI WANG, LI-JUN YANG, Gainesville, FL

Patient-specifi c iPSCs hold great promise for beta cell replacement ther-
apy for type 1 diabetes (T1D). However, whether T1D patient-specifi c iPSCs 
(DiPSCs) have differentiation capacities similar to normal iPSCs (NiPSCs) is 
still unclear. Detailed characterization and comparison between DiPSC and 
NiPSC lines is a key step toward bringing this approach to the clinic. Here 
we evaluated their differentiation capacities toward pancreatic beta-cells. 
First, we generated NiPSCs from human MRC5 by retroviruses bearing Ya-
manaka factors and confi rmed their pluripotency. Next, we standardized in 
vitro culture conditions for both NiPSCs and DiPSCs (purchased) for at least 
5 passages. Then all iPSCs were subjected to in vitro induced pancreatic 
beta-cell differentiation using conditional medium according to the pub-
lished protocol. The cell morphologic changes were monitored daily. Sur-
prisingly, in sharp contrast to NiPSCs, DiPSCs were much more vulnerable 
to chemically induced beta-cell differentiation, as evidenced by signifi cant 
cell loss at day 4 post differentiation induction. The cell toxicity of individual 
components (B27, serum, insulin) in the differentiation medium was evalu-
ated and one-by-one excluded. A real-time RT-PCR array to screen the dif-
ferentially expressed genes between these cells reveals that DiPSCs have 
a strikingly different gene expression profi le than NiPSCs. One example is 
Acr1B expression, which was signifi cantly reduced in DiPSCs, compared 
with NiPSCs. Acr1B plays an important role in endodermal differentiation 
during development and Acr1B defi ciency might be one of the reasons for 
DiPSC cell death during induced beta-cell differentiation. Studies to explore 
the link between Acr1B defi ciency and cell death in DiPSC differentiation 
and the genetic and epigenetic differences between DiPSCs and NiPSCs are 
under active investigation.

Supported by: Bankhead-Coley Cancer Research Program
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& 1513-P
Understanding the Contribution of Genomic Variants from Across 
the Full Allele Frequency Spectrum to Diabetes Related Traits
ANDREW R. WOOD, GOO JUN, PABLO CINGOLANI, MARCIO ALMEIDA, CHRIS-
TIAN FUCHSBERGER, THOMAS D. DYER, JOANNE CURRAN, JASON GRUND-
STAD, THOMAS W. BLACKWELL, TANYA M. TESLOVICH, DONNA M. LEHMAN, 
ROBERT GROSSMAN, JASON M. LARAMIE, STEPHEN E. LINCOLN, MICHAEL 
BOEHNKE, MARK I. MCCARTHY, TIMOTHY M. FRAYLING, ROBERT SLADEK, 
RAVINDRANATH DUGGIRALA, JOHN BLANGERO, GONCALO R. ABECASIS, 
T2D-GENES CONSORTIUM, Exeter, United Kingdom, Ann Arbor, MI, Montreal, QC, 
Canada, San Antonio, TX, Chicago, IL, Mountain View, CA, Oxford, United Kingdom

The contribution of low frequency genomic variants to type 2 diabetes 
related traits is unknown. As part of the T2D-GENES consortium, we aimed 
to identify variants infl uencing type 2 diabetes related traits from across 
the full spectrum of allele frequencies.We examined 959 individuals from 20 
Mexican American diabetes-enriched pedigrees. We included 466 individu-
als sequenced at deep whole genome coverage (60x) and imputed remain-
ing individuals. We categorized SNPs into all (N=12M), all non-synonymous 
(N=62K) or all non-synonymous in monogenic or GWAS-localized genes (18 
monogenic lipid genes, and 16 fasting glucose and 50 BMI GWAS-localized 
genes). We tested SNPs for association with fasting glucose, BMI, triglycer-
ides, LDL and HDL using a mixed model that accounts for family relatedness 
(EMMAX).For glucose and lipids, associations of common SNPs with the 
known strongest effects were confi rmed (e.g. rs964184 APOA1 for triglyc-
erides P=5x10-9, rs3764261 CETP for HDL P=1x10-6, and rs10830963 MTN1RB
for glucose P=3x10-4). We did not observe any excess association over null 
expectations for all SNPs or all non-synonymous SNPs.For glucose, BMI and 
lipid genes respectively we identifi ed and imputed (r2>0.5) 44, 89 and 95 
non-synonymous SNPs, of which 35, 65 and 60 were low frequency (<5%). 
For monogenic lipid genes we observed an enrichment of associations with 
non-synonymous SNPs. For HDL and triglycerides we observed respectively 
9 and 10 associations at P<0.05 (4 expected) and 18 and 23 associations at 
P<0.1 (9 expected). For GWAS-localized BMI genes, we observed a sugges-
tive enrichment of signals, 7 associations at P<0.05 (4 expected) and 13 at 
P<0.1 (8 expected). No enrichment was observed for GWAS-localized glucose 
genes.In conclusion, analyses of the full spectrum of allele frequencies using 
a deep whole genome sequencing approach reveals evidence of enrichment 
of coding-altering variants associated with diabetes related traits.

& 1514-P
Systematic Identifi cation of Interaction Effects Between Validated 
Genome- and Environment-Wide Associations on Type 2 Diabetes 
Mellitus
CHIRAG J. PATEL, RONG CHEN, KEIICHI KODAMA, JOHN P. IOANNIDIS, ATUL J. 
BUTTE, Stanford, CA

Type 2 Diabetes (T2D) may result from the interplay of both environmental 
and genetic factors. Genetic loci discovered through genome-wide associa-
tion studies (GWAS) explain only a small portion of the disease risk variance 
and some of the unexplained risk may be due to gene-environment interac-
tions. However, documenting gene-environment interactions has been dif-
fi cult due to lack of concurrent genetic and environmental measurements, 
factor selection bias, and lack of multiple hypothesis control. We address 
these challenges by focusing on risk factors that emerge from GWAS and 
environment-wide association studies (EWAS) for T2D.Using data from 2 
surveys (N=1003-3201) from the National Health and Nutrition Examination 
Survey (NHANES), we systematically screened for statistical interaction in 
association to T2D 18 genetic loci that have reached genome-wide signifi -
cance in GWAS along with 5 environmental factors, including 2 pollutants 
and 3 dietary factors that had false discovery rate (FDR) < 1% in EWAS. T2D 
was determined by fasting blood glucose ( 126 mg/dL) and environmental 
factors were measured in serum. We determined we had adequate power 
to proceed and we implemented methods for multiple hypothesis control, 
including FDR. We found 8 interactions with nominal p<0.05 of which 4 had 
FDR<20%. One interaction withstood Bonferroni correction: non-synony-
mous SNP rs13266634 (SLC30A8) and trans- -carotene (Bonferroni-correct-
ed interaction p=0.006, FDR<1.5%). The per-risk-allele effect sizes for those 

with low trans- -carotene level (OR=1.8, 95% CI: 1.3, 2.6) were 40% greater 
than the marginal effect size. We present an approach for systematically 
screening for interactions between genetic and environmental factors. Fur-
ther prospective validation of the identifi ed novel interactions is warranted. 
Our results suggest re-framing GWAS with consideration of environmental 
factors to identify larger effect sizes for T2D risk.

& 1515-P
Investigation of Type 2 Diabetes and Related Metabolic Traits by 
Exome Sequencing of Overweight Individuals
JUDONG SHEN, OVERWEIGHT DIABETES EXOME STUDY (ODEX) TEAM, Re-
search Triangle Park, NC

To date, established genetic variants infl uencing type 2 diabetes (T2D) 
risk account for < 10% of its estimated heritability. To investigate the contri-
bution of low- and rare-frequency variants not captured by GWAS studies, 
we sequenced the exomes of 416 overweight individuals (221 T2D and 195 
normoglycaemic controls), focusing particularly on those rare variants (RVs, 
MAF  1%) predicted to disrupt protein function or expression. In addition to 
T2D risk, fi ve other metabolic traits (MTs) were analysed: waist circumfer-
ence, adiponectin, fasting glucose, leptin and triacylglycerol levels.Follow-
ing extensive data QC, we evaluated 234,004 RVs, among which 71.2% were 
singletons and 13.0% doubletons, for association with T2D or the MTs at 
the transcript-level. Several association methods were applied: burden test, 
weighted-sum, VT, C-alpha and EREC. Preliminary analyses revealed that 
there were no statistically signifi cant transcripts for either T2D or any of the 
MTs after multiple testing correction (p-value threshold = 5.06E-07). Three 
genes were suggestively associated with T2D (p < 1E-04): CBLB (p= 8.72E-
05), in which rare variants were previously reported to be associated with 
type 1 diabetes, G2E3 (p = 1E-06), and METTL17 (p=2.63E-5). Two-hundred 
and seven genes had suggestive associations with MTs at p < 1E-04, 70% 
of which were associated with the fasting blood glucose trait. Each of the 
other four MTs had 10-21 genes achieving this same threshold.Further evalu-
ation in independent datasets is ongoing to establish the validity of selected 
genes with high translational potential. We will share the insights gained on 
the challenges and opportunities for exome sequencing studies.

& 1516-P
Parent-of-Origin Effects and Genetic Associations With Type 2 Dia-
betes in Pima Indians
ROBERT L. HANSON, SAYUKO KOBES, WILLIAM C. KNOWLER, CLIFTON BOGAR-
DUS, LESLIE J. BAIER, Phoenix, AZ

Parent-of-origin effects were observed in an Icelandic population for 
several genetic variants associated with type 2 diabetes, including those 
in KLF14 (rs4731702), MOB2 (rs2334499) and KCNQ1 (rs2237892, rs231362). As 
there are few data on such associations in other populations, we analyzed 
parent-of-origin effects in Pima Indians.The four sentinel variants were 
genotyped in 3351 full heritage Pimas from 1933 nuclear families; 47% had 
diabetes. In a subset of 303 normoglycemic individuals insulin secretion was 
measured by an intravenous glucose tolerance test. Parental origin of alleles 
was assigned from parental genotypes or inferred from genotypes of family 
members. Effects of maternal and paternal alleles were analyzed in regres-
sion models and the statistical signifi cance of the difference between these 
effects (Pdif) was used to assess parent-of-origin effects.Statistically sig-
nifi cant parent-of-origin effects were seen on type 2 diabetes for rs4731702 
(Pdif=0.04) and rs2237892 (Pdif=0.007), but not for rs2334499 (Pdif=0.41) or 
rs231362 (Pdif=0.07). In addition, the maternal C allele at rs2237892 was as-
sociated with lower insulin secretion (r=-0.19, P=0.005), while the paternal 
allele was not (r=-0.02, P=0.65; Pdif=0.10). Rs4731702 and rs2237892 were 
typed in an additional 3926 Pima Indians of largely mixed heritage (20% 
with diabetes). In the combined sample, the odds ratio (OR) for diabetes as-
sociated with the maternal C allele at rs4731702 was 1.39 (P=0.0004), and 
the OR for the paternal allele was 0.93 (P=0.44; Pdif=0.01). For the C allele at 
rs2237892, the maternal OR was 1.76 (P=1x10-9) and the paternal OR was 0.94 
(P=0.51, Pdif=6x10-5).This study confi rms strong parent-of-origin effects in the 
association with type 2 diabetes for variants in KLF14 and KCNQ1. It further 
suggests that the effect of maternally-derived alleles at KCNQ1 is mediated 
through insulin secretion.
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& 1517-P
Transferability of Genetic Risk Loci for Type 2 Diabetes to African 
Americans
DANIEL SHRINER, MAGGIE C. NG, PING AN, LOREN L. ARMSTRONG, LAWRENCE 
F. BIELAK, SUZETTE J. BIELINSKI, INGRID BORECKI, WILLIAM M. BROWN, BRIAN 
H. CHEN, YII-DER I. CHEN, WEI-MIN CHEN, STEVEN R. CUMMINGS, DANIEL S. 
EVANS, XIUQING GUO, M.G. HAYES, RICHARD A. JENSEN, EDMOND K. KA-
BAGAMBE, CARL D. LANGEFELD, JIANKANG LIU, SIMIN LIU, JIRONG LONG, 
MICHAEL A. NALLS, NICHOLETTE D. PALMER, SANJAY R. PATEL, LESLIE J. 
RAFFEL, MICHELE SALE, YAN V. SUN, LAURA J. RASMUSSEN-TORVIK, LISA R. 
YANEK, THE MEDIA CONSORTIUM, Bethesda, MD, Winston-Salem, NC, St. Louis, 
MO, Chicago, IL, Ann Arbor, MI, Rochester, MN, Los Angeles, CA, Charlottesville, 
VA, San Francisco, CA, Seattle, WA, Birmingham, AL, Jackson, MS, Nashville, TN, 
Cleveland, OH, Atlanta, GA, Baltimore, MD

Whethergenetic variants at type 2 diabetes (T2D) risk loci identifi ed in Eu-
ropeans andAsians confer similar risk in African Americans (AfA) is unclear. 
We investigatedthis question in the Meta-analysis of Type 2 Diabetes in 
African Americans (MEDIA)Consortium.TheMEDIA sample comprised 8,272 
cases and 16,079 controls from 17 studies. Associationwith T2D was tested 
under the additive genetic model adjusted for effects of age,sex, study site, 
and population structure. Summary statistics were combined acrossstudies 
using an inverse variance weighted, fi xed effects model and correctedfor 
both within-study and between-study infl ation of test statistics.Weinves-
tigated 96 independent loci previously associated with T2D in individualsof 
European, East Asian, or South Asian ancestry. Eighteen index singlenucle-
otide polymorphisms (SNPs) signifi cantly transferred (per SNP p 0.05) to 
AfA, including SNPs at the G6PC2, ADCY5, IGF2BP2, CDKAL1, DGKB, JAZF1,
NRF1, SLC30A8, CDC123, HHEX, TCF7L2, KCNQ1, KCNJ11, MTNR1B, HMG20A,
AP32S, and HNF4A loci. Using a local strategy that accounts for differences 
inlinkage disequilibrium patterns in conjunction with the 1000 Genomes se-
quencedata, we identifi ed an additional 39 loci that signifi cantly transferred 
(perlocus p 0.05, corrected for linkagedisequilibrium between all SNPs in the 
locus) to AfA. These results suggestthat many, but not all, loci that infl uence 
risk to T2D are shared acrossancestries. The average risk allele frequencies 
were 0.537 and 0.476 for theindex SNPs and best SNPs, respectively (p=
0.224). The average odds ratios for the risk alleles were 1.04 and 1.12for the 
index SNPs and best SNPs, respectively (p = 2.71×10-21). The index SNP was 
the best SNP for onlysix loci. Thus, the local strategy routinely identifi ed 
variants with similarallele frequencies and larger odds ratios, consequently 
explaining more of theheritability. The remaining 39 loci did not transfer to 
AfA, suggesting that these loci are population-specifi c.

& 1518-P
Mendelian Randomization Studies to Understand the Role for Re-
duced Adiponectin Levels in Insulin Resistance or Type 2 Diabetes
HANIEH YAGHOOTKAR, LILING WARREN, DEBBIE LAWLOR, ROBERT SCOTT, 
ZARI DASTANI, MARIE-FRANCE HIVERT, PETER HENNEMAN, CLAUDIA LANGEN-
BERG, AURELIAN BIDULESCU, YING WU, LEO-PEKKA LYYTIKÄINEN, CHRISTIE M. 
BALLANTYNE, LYUDMYLA KEDENKO, OLLI RAITAKARI, RUTH LOOS, MATTHEW 
ALLISON, BERNHARD PAULWEBER, KAREN MOHLKE, CORNELIA VAN DUIJN, 
TERHO LEHTIMÄKI, SARAH BUXBAUM, BRENT J. RICHARDS, JAMES PANKOW, 
JAMES MEIGS, COLIN PALMER, NICK WAREHAM, MARKKU LAAKSO, MARK 
WALKER, DAWN WATERWORTH, TIMOTHY FRAYLING, Exeter, United Kingdom, 
Durham, NC, Bristol, United Kingdom, Cambridge, United Kingdom, Montreal, QC, 
Canada, Sherbrooke, QC, Canada, Leiden, The Netherlands, Atlanta, GA, Tampere, 
Finland, Houston, TX, Salzburg, Austria, Turku, Finland, La Jolla, CA, Chapel Hill, NC, 
Rotterdam, The Netherlands, Jackson, MS, London, United Kingdom, Minneapolis, 
MN, Boston, MA, Dundee, United Kingdom, Kuopio, Finland, Newcastle, United 
Kingdom, Upper Merion, PA

Adiponectin is strongly inversely associated with insulin resistance. De-
spite this association, the causal role of adiponectin in insulin resistance and 
Type 2 Diabetes remains controversial. In an attempt to understand the role 
of adiponectin we formed a consortium of 18 studies and >40,000 individu-
als with measures of both adiponectin and insulin resistance and/or Type 2 
Diabetes.First, we used genetic variants, including a low frequency large 
effect variant, at the ADIPOQ gene in a multivariable regression analysis to 
fi nd a set of SNPs that explain the most variance in adiponectin levels. Sec-
ond, we used the genetic variants as an instrument to calculate a regression 
slope between adiponectin levels and fasting insulin and Type 2 Diabetes.
In preliminary analyses of 2933 individuals from 4 studies we identifi ed 4 
SNPs at the ADIPOQ gene which together explain 4% of the variance in adi-
ponectin levels. The four SNPs are correlated with each other with varying 
degrees of linkage disequilibrium. In multivariable models each individual 
SNP is associated with adiponectin levels (p<5x10-8). We observed no as-

sociation between reduced adiponectin levels and increased risk of Type 2 
Diabetes (odds ratio 1.06 (0.70,1.62), p=0.77; 1928 cases vs 1226 controls) in 
instrumental variable analyses. There was some suggestion of an inverse 
association with fasting insulin amongst 2933 non-diabetic individuals from 
3 studies, but the estimate was imprecise and did not reach conventional 
levels of statistical signifi cance: mean difference in fasting insulin per 1SD 
greater adiponectin -0.14 SD (-0.26,0.01, p=0.08) using instrumental variable 
analyses.Our preliminary analyses suggest a causal inverse association of 
adiponectin with fasting insulin, but highlight the requirement for increased 
sample size. Results from 40,000+ participants will provide a comprehensive 
assessment of the causal role of adiponectin in insulin resistance and Type 
2 Diabetes.

& 1519-P
Prediction of Type 2 Diabetes in Women With History of GDM Using 
Genotype Risk Score
SOO HEON KWAK, MIN KYONG KIM, EUN KY KIM, BO KYUNG KOO, HYE SEUNG 
JUNG, SUNG HEE CHOI, MIN KYONG MOON, YOUNG MIN CHO, HAK C. JANG, 
KYONG SOO PARK, Seoul, Republic of Korea, Kyonggi-do, Republic of Korea 

Women with history of gestational diabetes mellitus (GDM) are at in-
creased risk of type 2 diabetes (T2DM). Recently, over 40 genetic loci have 
been identifi ed to be associated with risk of T2DM in genome-wide signifi -
cance. However, it is not known whether this genetic information would 
improve our prediction of future development of T2DM in GDM women.A 
total of 348 confi rmed GDM women were prospectively followed for more 
than one year post-partum and glucose tolerance test were performed at 
their follow-up visits. Genotyping was performed using Affymetrix Human 
Single Nucleotide Polymorphism (SNP) Array 5.0 and genotype imputation 
was performed. Genotype risk score (GRS) was constructed using 34 avail-
able T2DM associated SNPs by multiplying the number of risk alleles present 
per SNP by their effect size and summing them up. Area under the curve of 
the receiver operating characteristics (C statistics) was examined whether 
addition of GRS to clinical risk factors can improve the prediction of T2DM 
in GDM women.Among 348 GDM women, there were 84 (24.1%) new cases 
of T2DM during a median follow-up period of 48.8 months. The GRS was 
5.77±0.69 among those who did not develop T2DM and 6.22±0.81 among 
those who newly developed T2DM (P<0.001). When subjects were divided 
into quartiles of GRS, those who were in highest quartile were at signifi -
cantly increased risk of T2DM compared to those in the lowest quartile (OR 
4.09, 95% CI 1.94 - 8.63, P< 0.001). In a model adjusted for age, prepregnancy 
body mass index (BMI), and family history of T2DM, the C statistics was 
0.65 without GRS and 0.71 with GRS (P=0.04). In a more complex model us-
ing age, prepregnancy BMI, family history of T2DM, systolic blood pressure, 
fasting glucose level, and fasting insulin level, C statistics was 0.71 without 
GRS and 0.74 with GRS (P=0.06).In conclusion, the GRS are signifi cantly as-
sociated with risk of T2DM and GRS can improve the prediction of T2DM in 
GDM women. However, the improvements are slight when added to known 
clinical risk factors.

& 1520-P
The miRNA Expression Profi le of Human Islets and Beta-Cells, and 
Relationship to Type 2 Diabetes Predisposition
MARTIJN VAN DE BUNT, KYLE J. GAULTON, IGNASI MORAN, LEOPOLD PARTS, 
CECILIA M. LINDGREN, JORGE FERRER, ANNA L. GLOYN, MARK I. MCCARTHY, 
Oxford, United Kingdom, Barcelona, Spain, Hinxton, United Kingdom, Toronto, ON, 
Canada

MicroRNAs play key roles in cellular differentiation and functional regula-
tion, and have been implicated in human disease. Though several miRNAs 
(e.g. miR-375) have been shown to be vital for normal islet function, the 
miRNA profi le of islets (and beta-cells) remains poorly characterised. Most 
T2D association signals uncovered by recent genome-wide association stud-
ies map to non-coding regions, raising the possibility of mediation through 
altered function or expression of miRNAs (and/or other ncRNAs).Illumina 
small RNA sequencing (GAIIx or HiSeq2000) was used to profi le the miRNA 
fraction in human islets (n=3) and in enriched beta-cell populations gener-
ated through fl uorescence-activated cell sorting (n=3). In islets, 345 miRNAs 
were found to be expressed; 332 in beta-cells. miR-375 predominates in both 
profi les, making up 52% of all miRNA aligned reads in beta-cells. miR-143 is 
the second most abundant miRNA in islets, but expressed at a much lower 
level in beta-cells, followed by let-7 family members (let-7f/-7a). Overall, the 
miRNA profi les of islets and beta-cells are highly correlated (r2 0.85), but 
several (e.g. miR-891a: p 9.2e-4, q 0.02) show differences that may point 
to cell-type-specifi c expression. When comparing the islet miRNA profi le to 
those of 15 other tissues, 10 islet-expressed miRNAs (e.g. miR-375) showed 
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evidence of differential expression in islets (p < 0.05, q < 0.1). Overall, we 
found no evidence, using MAGENTA, that islet-expressed miRNA targets 
(predicted by TargetScan v5.0) were globally enriched for common T2D 
associated signals. However, at several T2D risk loci (e.g. KIF11, SLC30A8), 
islet-expressed miRNA-targeted 3’-untranslated regions overlapped the as-
sociated regions. Integration of miRNA expression data with other types of 
regulatory annotations in islets will be crucial for defi ning the functional con-
sequences of existing association signals, and those likely to emerge from 
whole-genome sequencing studies now underway.

Supported by: The Medical Research Council (MRC) and the Wellcome Trust

 1521-P
Genome-Wide Gene Expression Profi les and the Risk of Incident 
Type 2 Diabetes
MAREN CARSTENSEN, CHRISTIAN HERDER, SANDRA LANDWEHR, KATHARINA 
HEIM, WOLFGANG RATHMANN, BARBARA THORAND, CHRISTA MEISINGER, 
THOMAS MEITINGER, H.-ERICH WICHMANN, STEPHAN MARTIN, KERSTIN 
KEMPF, WOLFGANG KOENIG, RUI WANG-SATTLER, HELMUT FINNER, MICHAEL 
RODEN, THOMAS ILLIG, HOLGER PROKISCH, Düsseldorf, Germany, Neuherberg, 
Germany, Ulm, Germany

It is currently not known whether the analysis of the human mRNA tran-
scriptome may help to improve risk prediction and reveal novel pathophysi-
ological mechanisms in complex diseases. Therefore, we investigated as-
sociations between gene expression levels in peripheral blood and incident 
type 2 diabetes within the population-based KORA S4/F4 cohort (Augs-
burg/Germany).RNA was isolated from whole-blood samples from fasting 
study participants in KORA S4 (1999-2001). Gene expression analysis was 
performed using the Illumina HumanHT-12 v3 Expression BeadChip. This 
analysis is based on 31,974 transcripts covering the vast majority of the 
protein-coding genes annotated in the RefSeq database with defi ned chro-
mosomal location. Gene expression data were log2-transformed and nor-
malized (quantile normalization). Associations between expression levels 
and incident diabetes were assessed by logistic regression. Correction for 
multiple testing was based on Storey’s critical values at nominal false dis-
covery rates (FDR) of 0.05 and 0.1.Among 513 initially non-diabetic individu-
als, 50 developed type 2 diabetes during a follow-up of 7 years. Expression 
levels of 93 transcripts were signifi cantly associated with diabetes risk after 
adjustment for age, sex and BMI (FDR<0.05). Standardized odds ratios (OR) 
for 1-SD increases in transcript level ranged from 1.69 to 2.23 (mean 2.00) 
for upregulated and from 0.42 to 0.55 (mean 0.50) for downregulated tran-
scripts. At an FDR of <0.1, 2,045 transcripts were differentially expressed. 
These transcripts were overrepresented in 14 pathways including regulation 
of mTOR, p70S6K and eIF2 signaling which is in line with an activation of 
stress kinases and down-regulation of protein synthesis. In conclusion, gene 
expression profi les in blood are altered years before the onset of type 2 
diabetes, refl ect pathophysiological changes in insulin-sensitive tissues and 
underline the potential role of transcriptomics studies in risk prediction of 
this disease.

Supported by: DZD, NGFNplus Atherogenomics (01GS0834), Leibniz Association 
(SAW)

 1522-P
A Metabochip Analysis Identifi es Variation in RIMS2 Alters Glycae-
mic Response to Sulfonylureas: A GoDARTS Study
KAIXIN ZHOU, KRISZTINA MEKLI, ROGER TAVENDALE, MARK I. MCCARTHY, 
COLIN N. PALMER, EWAN R. PEARSON, Dundee, United Kingdom, Oxford, United 
Kingdom

Considerable variation in glycaemic response to sulfonylureas exists in 
Type 2 diabetes. Only variations in CYP2C9, the beta-cell genes KCNJ11 and 
TCF7L2 have been shown to alter response. We therefore carried out a glob-
al analysis of variants on the metabochip, a 100k array designed upon prior 
association with metabolic traits or candidacy (including beta-cell variants).
Sulfonylurea response was modelled as the lowest treatment A1C in a linear 
regression with age, dose and BMI as covariates. Suggestive associations 
from the discovery analysis (N=566) were replicated in a cohort with GWAS 
imputed data (N=871).The table shows the nominally replicated variants (dis-
covery p<0.001; replication p<0.05). We confi rmed pharmacokinetic defects 
in CYP2C9 and CYP2C19 affect sulfonylurea response. Our top genic hit was 
situated in the RIMS2 gene (pooled beta=0.19; p=5E-5). Further investigation 
of the variant found patients carrying each extra copy of the response lower-
ing allele also had: 1) higher risk of failing sulfonylurea monotherapy (p=0.07); 
2) worse response even after adding a second line metformin (p=0.005); 3) 
and greater risk of progression through all oral therapy to insulin (p=0.03).
RIMS2 encodes the secretory granule associated protein, Rim2, which has 

been described to interact with EPAC2 in a complex with SUR1. In addition 
to the role of sulfonylureas on the Katp channel via SUR1, a direct effect of 
sulfonylureas on EPAC2 has recently been described. Our converging data 
support a key role for Rim2 in sulphonylurea induced insulin secretion and 
deterioration in beta-cell function over time.

top SNPs with replicated association
Leading SNP Effect

allele
Allele

Frequency
Combined

Beta
Combined

P-value
Nearby
Gene

rs3934975 G 10.68% 0.269647 1.09E-05
rs6739884 G 22.04% 0.195824 2.22E-05
rs41414649 T 19.83% 0.193523 5.49E-05 RIMS2
rs1565482 A 47.82% 0.13822 0.000218
rs2785175 T 21.05% 0.154031 0.000694 CD44
rs17110192 C 6.69% -0.23668 0.001964 CYP2C19
rs9332093 G 8.09% -0.21458 0.003046 CYP2C9

Supported by: DUK, Wellcome Trust

 1523-P
Association of Functional SNPs in the HSD17B12 Gene With T2D and 
Glucose Homeostasis: Results from an Integrative Genomic Analysis
NEERAJ K. SHARMA, KURT A. LANGBERG, SWAPAN K. DAS, Winston-Salem, NC

We combined genome wide expression, eQTL, genome wide association 
data and physiological studies in an integrative method to indentify novel 
loci that are causally involved with T2D susceptibility. An analysis of adipose 
tissue transcriptomes from 62 insulin-resistant and -sensitive subjects iden-
tifi ed 172 differentially expressed transcripts. We then analyzed adipose 
eQTL data from the MuTHER study to fi nd SNPs associated with expres-
sion (eSNPs) of these prioritized transcripts, and identifi ed 276 cis-eSNPs 
(p 0.01) associated with the expression of 31 transcripts. We mined the DIA-
GRAM-v2 GWA meta-analysis for association of these eSNPs with T2D. SNP 
rs10838158 showed the most signifi cant association (p=1.77X10-4, OR=1.09) 
of 57 T2D-associated (p<0.05) eSNPs. The rs10838158 is an intronic cis-
eSNP located within a 131.6Kb LD block spanning the intron1 to the 3’UTR 
of the HSD17B12 gene and incorporates 38 eSNPs, including 3’UTR SNP 
rs1061810 and a coding non-synonymous SNP (rs11555762, Ser280Leu). This 
gene codes a bifunctional enzyme involved in the biosynthesis of estradiol 
and the elongation of VLC fatty acids. HSD17B12 expression was downregu-
lated in insulin resistant subjects, and the correlation of SI with HSD17B12
expression was confi rmed (r=0.3, p=0.001) in adipose of 141 nondiabet-
ics. Individuals carrying the T2D risk allele A for SNP rs1061810 or allele T 
(Leu280) of rs11555762 showed lower expression (p<0.00001) of HSD17B12
in adipose. Allelic expression imbalance confi rmed the cis-regulatory role of 
these SNPs. We evaluated HSD17B12 eSNPs in modulating FSIVGT-derived 
glucose homeostasis traits in two nondiabetic Caucasian cohorts (N=405 
and 128) and found signifi cant association of rs11555762 with SI in both co-
horts (p= 0.03 and 0.01). Thus, using this integrative method, we found func-
tional SNPs that impair insulin sensitivity and increase T2D susceptibility by 
down-regulating the expression of the HSD17B12 gene.

Supported by: NIH/NIDDK (R01 DK039311)

 1524-P
Insights Into the Biology and Pathophysiology of Type-2 Diabetes 
from Genome-Wide Studies
BENJAMIN F. VOIGHT, ANDREW P. MORRIS, TANYA M. TESLOVICH, TERESA FER-
REIRA, AYELLET V. SEGRÈ, ELIZABETH J. ROSSIN, SOUYMA RAYCHAUDHURI, 
MICHAEL BOEHNKE, MARK I. MCCARTHY, ON BEHALF OF THE DIAGRAM CON-
SORTIUM, Philadelphia, PA, Cambridge, MA, Oxford, United Kingdom, Ann Arbor, 
MI, Boston, MA

Association studies across ethnic groups have identifi ed numerous sus-
ceptibility loci for type-2 diabetes (T2D). Recent analyses of genotyping 
data from the custom Metabochip array and studies in Asian populations 
have identifi ed new associations achieving genome-wide signifi cance (P < 
5 x 10-8). A crucial next step is to use all identifi ed loci to gain insights into 
the biology of T2D and form hypotheses about underlying biological causes. 
To this end, we evaluated connectivity among these and previously estab-
lished loci within pathways, literature, and in gene sets. First, text-mining 
approaches revealed signifi cant connections (P < 0.001) between associated 
transcripts and other genes modestly associated based on results from Me-
tabochip, which included the Leptin receptor (LEPR). Second, we found that 
genes mapping to T2D-associated regions are more likely to interact physi-
cally with each other than expected by chance (P < 0.001). Within this net-



A397

For author disclosure information, see page 797.

CATEGORY

& Guided Audio Tour posterADA-Funded Research

Ep
id

em
io

lo
gy

/
G

en
et

ic
s

PO
ST

ER
S

GENETICS—TYPE 2 DIABETES

work, the gene most connected with established loci is the transcriptional 
co-activator protein CREBBP, interacting with genes at 8 T2D-associated 
loci. We found that T2D signals were enriched for transcription factors (TFs, 
P < 2 x 10-6), and also that TFs within T2D loci were enriched for interac-
tion with CREBBP (P < 3 x 10-4), suggesting a role for CREBBP-binding TFs in 
T2D biology. Finally, we tested for enrichment of associated transcripts in 
pathway data, focusing on 16 hypotheses chosen for their relevance to T2D 
pathogenesis on the basis of prior studies. In addition to cell-cycle pathways 
(P < 2 x 10-4), the strongest enrichment was observed for the adipocytokine 
signalling pathway (P < 6 x 10-5), which includes LEPR among others. We 
found that members of this pathway are also strongly represented (17 out 
of 314) in the DAPPLE PPI network (P < 8 x 10-14). Our analyses demonstrate 
that novel biological hypotheses for T2D can be extracted by interrogating 
pathways, literature, and gene sets in light of newly obtained genome-wide 
association data.

 1525-P
Comprehensive Evaluation of Type 2 Diabetes Susceptibility Loci in 
the Japanese Population by using 1000 Genomes Project Data
KAZUO HARA, HAYATO FUJITA, TODD A. JOHNSON, MOMOKO HORIKOSHI, 
TOSHIMASA YAMAUCHI, SHIRO MAEDA, TATSUHIKO TSUNODA, MICHIAKI 
KUBO, YUSUKE NAKAMURA, TAKASHI KADOWAKI, Tokyo, Japan, Yokohama, 
Japan

Although over 50 type 2 diabetes (T2D) loci have been identifi ed through 
genome-wide association studies (GWAS), the vast majority of the genetic 
predisposition to T2D still remains to be clarifi ed. One explanation is that 
despite the use of high-throughput genotyping arrays, only a small propor-
tion of genetic variants in the human genome are actually surveyed, espe-
cially in non-European populations. We explored the comprehensive catalog 
of genomic variations provided by the 1000 Genomes Project to identify 
variations conferring susceptibility to T2D in the Japanese population that 
were not detected in previous scans. We imputed 10,524,368 variants de-
rived from 194 East Asian subjects (June 2011 release) into 5,976 cases and 
20,829 controls genotyped by 610K single-nucleotide polymorphism (SNP) 
array. Overall concordance was good, although imputed SNPs with minor al-
lele frequency (MAF) below 1% apparently contained poorly imputed SNPs. 
We then tested associations for T2D before and after adjusting for age, sex, 
and body mass index. We found that in addition to variants of the previously 
reported loci there were 16 loci harboring multiple variants with a p value 
lower than 10-5 at 1q32, 5p13, 6p12, 7p12, 7q32, 8p11, 9q31, 9q34, 10p13, 
10q23, 11q13, 11q24, 12p11, 15q26, and 17p13. The MAF range was 0.01 to 
0.45, and the odds ratios were between 1.10 and 1.48. We are conducting a 
replication study to confi rm the association in another 7,000 cases and 3,500 
controls. We also sought to defi ne the most relevant SNPs for susceptibil-
ity to T2D in the previously identifi ed genes. We did not fi nd any stronger 
association with T2D than the originally reported SNPs in our population. 
However, there is a tendency that lower frequency variants were enriched 
in those with large effect size. Our study highlights the benefi t of using data 
derived from next-generation sequencing of the human genome such as the 
1000 Genomes Project to explore T2D loci more comprehensively.

 1526-P
Genetic Variants Associated With Diabetes Related Circulating 
Metabolite Levels and Their Role in Type 2 Diabetes and Insulin 
Sensitivity
WEIJIA XIE, ANDREW R. WOOD, VALERIYA LYSSENKO, MICHAEL N. WEEDON, 
JOSHUA W. KNOWLES, THEMISTOCLES L. ASSIMES, THOMAS QUERTERMOUS, 
FAHIM ABBASI, JUSSI PAANANEN, HANS HÄRING, TORBEN HANSEN, OLUF 
PEDERSEN, ULF SMITH, MARKKU LAAKSO, MAGIC INVESTIGATORS, THE DIA-
GRAM CONSORTIUM, THE GENESIS CONSORTIUM, THE RISC CONSORTIUM, 
JACQUELINE M. DEKKER, JOHN J. NOLAN, LEIF GROOP, ELE FERRANNINI, WAL-
TER E. GALL, KLAUS-PETER ADAM, TIMOTHY M. FRAYLING, MARK WALKER, 
Exeter, United Kingdom, Malmo, Sweden, Stanford, CA, Kuopio, Finland, Tübingen, 
Germany, Copenhagen, Denmark, Odense, Denmark, Gothenburg, Sweden, Amster-
dam, The Netherlands, Gentofte, Denmark, Pisa, Italy, Research Triangle Park, NC, 
Newcastle upon Tyne, United Kingdom

Using metabolomic approaches, recent studies have identifi ed several 
associations between small molecules and type 2 diabetes and insulin re-
sistance.We aimed to identify common genetic variants associated with cir-
culating metabolites relevant to insulin sensitivity (IS) and type 2 diabetes. 
Using 1004 non-diabetic individuals from the RISC study we performed a 
genome wide association study of 14 metabolites associated with hyper-
insulinemic eugycemic clamp measures of IS. We replicated our results in 
340 individuals from the Botnia study. We assessed the association of these 

variants with diabetes related traits using data from the GENESIS (insulin 
resistance), MAGIC (fasting glycaemic measures) and DIAGRAM (type 2 
diabetes) data.We identifi ed fi ve association signals at genome wide signifi -
cance. A previously reported variant in the FADs gene cluster (P = 2.90E-09) 
was associated with adrenate levels. Two variants were associated with 
betaine levels, one in the SLC6A12 gene (P = 1.5E-10) and one in the BHMT
(P = 2.0E-09) gene. One variant was associated with glycine levels, in the 
CPS1 gene (P = 3.3E-50). A further variant in the ALDH1L1 gene (P= 6E-5) did 
not reach genome wide signifi cance but is associated with glycine in previ-
ous studies. One variant was associated with serine levels, in the PHGDH
gene (P = 1.52E-09).The allele in the FADs gene is known to be associated 
with glycaemic measures in MAGIC, suggesting that fatty acids are caus-
ally related to dysglycaemia. We did not identify evidence of an association 
between the other metabolite SNPs and fasting insulin. However, the allele 
in the ALDH1L1 gene associated with raised glycine levels was associated 
with increased IS (P=0.002, (+0.14umol/kgbodywt/min; 95%CIs (0.05, 0.22))
Genetic variants infl uence IS related metabolites and can help understand 
the role of metabolites in diabetes related traits.

 1527-P
Loci Underlying Variation in Fasting Proinsulin are also Associated 
With Stimulated Proinsulin
XU SHU, TANYA M. TESLOVICH, ANNE U. JACKSON, HEATHER M. STRING-
HAM, LORI L. BONNYCASTLE, FRANCIS S. COLLINS, MICHAEL BOEHNKE, PETER 
SCHWARZ, MARKKU LAAKSO, Ann Arbor, MI, Bethesda, MD, Dresden, Germany, 
Kuopio, Finland

Elevated proinsulin (PI) levels are associated with impaired beta-cell func-
tion, higher glucose levels, insulin resistance and type 2 diabetes. A recent 
genome-wide association study revealed SNPs at eight loci to be associated 
with fasting PI. We tested whether these SNPs were also associated with 
stimulated PI levels in non-diabetic subjects in the DIAGEN (n=1403) and 
METSIM (n=8054; all male) studies. SNPs were tested for both fasting PI 
and PI-to-insulin ratios at fasting, 30 mins, and 2 hrs during the OGTT. SNPs 
near ARAP1 and MADD showed the strongest associations with fasting PI in 
DIAGEN (p-values: .003; .09) and METSIM (4e-40; 3e-23), with PI-to-insulin 
ratio at fasting in DIAGEN (.002; .086) and METSIM (5e-22; 1e-16), with ra-
tio at 30 mins in METSIM (6e-37; 4e-31), and with ratio at 2 hrs in DIAGEN 
(3e-06; 3e-04) and METSIM (2e-22; 8e-13). SNPs near SLC30A8 and MADD 
showed the strongest associations with PI-to-insulin ratio at 30 mins in DIA-
GEN (.004; .008). We also tested PI area under the curve (AUC) and PI-to-
insulin AUC and observed again that SNPs near ARAP1 and MADD showed 
the strongest associations, both with PI AUC in DIAGEN (p-values: 3e-08; 
2e-06) and METSIM (4e-55; 1e-48), and with PI-to-insulin AUC in DIAGEN 
(9e-06; 2e-05) and METSIM (1e-37; 4e-34). Since METSIM consists solely of 
males, we next performed sex-stratifi ed studies in DIAGEN (females: n=816; 
males: n=587). We found that there were more signals in males than females 
for fasting PI levels; but at later points in the OGTT, there were comparable 
numbers of associations. Consistent differences at 30 mins and 2 hrs were 
an association for SNPs near SNX7 in females but not in males and an as-
sociation for SNPs near SLC30A8 in males but not in females. We concluded 
that SNPs associated with fasting PI are also associated with stimulated 
PI, suggesting the disruption in PI processing extends to glucose-stimulated 
conditions. We also observed sex differences which should be interpreted 
with care due to small sample size.

 1528-P
The Role of Hhex in Adult Endocrine Pancreas
JIA ZHANG, LINDSAY MCKENNA, KLAUS KAESTNER, Philadelphia, PA

Recent genome wide association studies (GWAS) discovered three diabe-
tes-associating SNPs near HHEX (Hematopoietically expressed homeobox) 
locus in multiple ethnic groups, suggesting HHEX as a novel diabetes risk 
gene. However, whether and how HHEX participates in the pathogenesis of 
diabetes has yet to be determined. Known as a master regulator in the de-
velopment of several mesoderm- and foregut endoderm-derivatives in mice, 
the role of Hhex in endocrine pancreas has not been explored. Our immuno-
fl uorescent staining showed that Hhex is highly expressed in the developing 
mouse pancreatic epithelium at e11.5. In adults, Hhex expression is absent 
from beta cells, but restricted to somatostatin secreting-delta cells, the third 
most abundant islet cell type. The inhibitory effect of islet delta-cells on 
insulin/glucagon release has been proposed as a central “fi ne-tuning” mech-
anism to prevent hypoglycemia triggered by excessive insulin and postpran-
dial hyperglycemia induced by de-suppressed glucagon release. To investi-
gate Hhex’s role in mature islets without complications from developmental 
stages, we employed a mouse model where Hhex is specifi cally ablated in 



A398

For author disclosure information, see page 797.

CATEGORY

& Guided Audio Tour poster ADA-Funded Research

Ep
id

em
io

lo
gy

/
G

en
et

ic
s

PO
ST

ER
S

GENETICS—TYPE 2 DIABETES

mature beta and delta cells upon tamoxifen injection (HhexL/L;Pdx1-CreER). 
Within a week after tamoxifen adminstration, we observed a more than 60% 
reduction in delta cell number. Moreover, Hhex-defi cient islets secret more 
insulin in response to glucose in islet perifusion assays, consistent with de-
repression of intraislet somatostatin on insulin release. We conclude that 
Hhex is a novel regulator of islet delta cell survival and function. Our fi ndings 
also suggest that Hhex may be a valuable driver for delta cell lineage in 
stem-cell differentiation towards fully functional islets and a positive regu-
lator of coordinated islet function to prevent hypo- or hyperglycemia.

 1529-P
Application of a Novel Gene-Based Test Incorporating Cis and 
Trans eQTLs in Brain to Identify T2D-Associated Genes in Mexican 
Americans
JASON M. TORRES, ERIC R. GAMAZON, JENNIFER E. BELOW, ANUAR KONKASH-
BAEV, HEATHER M. HIGHLAND, ESTEBAN J. PARRA, JORGE ESCOBEDO, MIGUEL 
CRUZ, CRAIG L. HANIS, NANCY J. COX, Chicago, IL, Seattle, WA, Houston, TX, 
Toronto, ON, Canada, Mexico City, Mexico

The prevalence of type 2 diabetes (T2D) is disproportionately high among 
Mexican Americans living in Starr County, Texas. Previous genome-wide 
association studies (GWAS) of T2D risk in this population have implicated 
several genes. However, GWAS have been limited by the high stringency 
required to overcome the multiple testing burden of single nucleotide poly-
morphism (SNP)-based tests. Furthermore, many disease-associated SNPs 
are located in regions with unknown function and provide minimal insight 
into underlying pathophysiology. To surmount these challenges, we apply 
a novel gene-based test we call fGWAS that evaluates the signifi cance of 
gene units comprised of functional SNPs. Here, we incorporate both puta-
tive cis (within 4Mb) and trans (located throughout the rest of the genome) 
expression quantitative trait loci (eQTLs) identifi ed in cerebellum as well as 
nonsynonymous polymorphisms. We tested these functional SNPs from over 
1.8 million typed and imputed SNPs in 1,260 Starr County Mexican Ameri-
cans in a case-control design with fGWAS to identify T2D-associated genes 
involved in brain processes. Top signals from this analysis include HS3ST2
(p=6.99x10-5), LOC100128641 (p=5.99x10-5), and C11orf85 (p=4.99x10-5). Inter-
estingly, HS3ST2 is a member of the hexosamine biosynthesis pathway that 
can inhibit insulin signaling via increased protein O-acetylglucosaminylation. 
HS3ST2 has also been shown to exhibit hyperglycemia-induced histone hyper-
acetylation. Furthermore, we observe an association with PER3 (p=8x10-3), 
a component of the clock pathway involved in the regulation of circadian 
rhythm, from several nominally associated missense and cis eQTL variants. 
We are currently seeking to replicate these fi ndings in an independent data-
set from Mexico City. These results suggest that functional polymorphisms 
identifi ed in cerebellum can be combined in fGWAS to identify genes that 
play a relevant role in T2D susceptibility.  

Supported by: NIDDK

 1530-P
Functional Characterization of Rare GCKR Variants Identifi ed in In-
dividuals With Hypertriglyceridemia
MATTHEW G. REES, ANNE RAIMONDO, JIAN WANG, AMY BARRETT, FRANCIS 
S. COLLINS, ROBERT A. HEGELE, ANNA L. GLOYN, Bethesda, MD, Oxford, United 
Kingdom, London, ON, Canada

The clinical interpretation of rare variants identifi ed through sequencing 
projects is a major challenge. GCKR encodes glucokinase regulatory protein 
(GKRP), a predominantly nuclear protein that inhibits hepatic glucokinase 
(GCK). This inhibition is modulated by fructose 6-phosphate (F6P) and fruc-
tose 1-phosphate (F1P). Recent functional studies have demonstrated that 
GCKR variants across the allelic spectrum have effects on glucose and lipid 
levels. We aimed to characterize cell biological and biochemical attributes of 
12 missense GCKR variants identifi ed in subjects with hypertriglyceridemia, 
hypothesizing that these variants would show distinct functional character-
istics.Of 12 GCKR missense variants transiently transfected as fl uorescent 
fusion plasmids into HeLa cells, 9 variants, including M344I, showed nuclear 
localization and expression levels similar to that of wild-type (WT) GKRP. 
Three variants, including R259W, showed near-complete loss of nuclear 
localization. Selected variants were recombinantly expressed and purifi ed 
from E. coli to assess kinetic parameters. R259W-GKRP showed reduced 
GCK inhibition (p < 0.001 compared to WT GKRP) and signifi cantly decreased 
interaction with both F6P (p < 0.001) and F1P (p < 0.05). M344I-GKRP showed 
no difference in response to F6P (p > 0.1) but exhibited reduced GCK inhibi-
tion and interaction with F1P (p < 0.001). R259W and M344I showed the 
largest loss of response to F6P and F1P, respectively, of any human variant 
GKRP tested to date.Our results indicate that GCKR variants that contribute 

to hypertriglyceridemia cause substantial functional defects. Individual vari-
ants differ in their cellular and kinetic effects, supporting the need to assess 
both when evaluating pathogenicity and clinical signifi cance of rare GCKR
variants.

Supported by: Wellcome Trust

 1531-P
Epigenetic Profi le of Human  Cells Suggests Epigenetic Repro-
gramming Potential towards -cell Fate
NURIA C. BRAMSWIG, JONATHAN SCHUG, CHENGYANG LIU, CRAIG DORRELL, 
ALI NAJI, MARKUS GROMPE, KLAUS H. KAESTNER, Philadelphia, PA, Portland, OR

Chromatin modifi cations regulate cell-type specifi c functions, they are im-
portant cell fate determinants, and contribute to human health and disease. 
Genome-wide epigenetic and transcriptional profi ling of human pancreatic 

, , and exocrine cells will yield to important insights of cell-type specifi c 
epigenetic landscapes. Human pancreatic islets were dispersed, stained 
with a panel of cell surface antibodies, and subjected to FACS analysis to 
obtain cell populations highly enriched for , , and exocrine cells. ChIP-Seq 
analysis was used to determine monovalent H3K4me3 and H3K27me3, and 
bivalent modifi cation profi les of human , , and exocrine cells. Histone mod-
ifi cation profi les were compared among pancreatic and to extra-pancreatic 
cell types and validated using RNA-Seq analysis.Analysis of H3K4me3 and 
H3K27me3 modifi cation profi les of human ,  and exocrine cells revealed 
striking, cell-type specifi c patterns of monovalent and bivalent modifi ca-
tions. Our results indicate that human pancreatic  cells exhibit a state of 
enhanced epigenetic plasticity and suggest that manipulation of the histone 
modifi cation landscape can be exploited for the improvement of in vitro dif-
ferentiation protocols towards the -cell fate and cell-replacement based 
therapy for diabetes.

Supported by: U01DK089529 and R01DK088383 (K.H.K.)

 1532-P
Genetic Associations of Type 2 Diabetes With Islet Amyloid Poly-
peptide Processing and Degrading Pathways in Asian Populations
VINCENT K.L. LAM, RONALD C.W. MA, H.M. LEE, CHENG HU, K.S. PARK, HIROTO 
FURUTA, YING WANG, CLAUDIA H.T. TAM, XUELING SIM, DANIEL PENG-KEAT 
NG, JIANJUN LIU, TIEN-YIN WONG, E. SHYONG TAI, DIAGRAM CONSORTIUM, 
NELSON L.S. TANG, JEAN WOO, P.C. LEUNG, ALICE P.S. KONG, RISA OZAKI, W.P. 
JIA, H.K. LEE, KISHIO NANJO, GANG XU, MAGGIE C.Y. NG, WING-YEE SO, JU-
LIANA C.N. CHAN, Hong Kong, China, Shanghai, China, Seoul, Republic of Korea, 
Wakayama, Japan, Singapore, Singapore, East Melbourne, Australia, Winston-
Salem, NC

Islet amyloid polypeptide (IAPP) is highly conserved and co-secreted with 
insulin. Over 40% of autopsy cases of type 2 diabetes (T2D) showed islet 
amyloid formation due to aggregation of IAPP. Dysregulation in processing, 
degradation and stabilization of IAPP or its precursor, pro-IAPP, can cause 
excessive oligomerization with  cell toxicity. We screened 89 tag single 
nucleotide polymorphisms (SNPs) in 6 candidate genes implicated in IAPP 
metabolism using de novo genotyping (n=9,901) followed by in silico replica-
tion (n=55,252) in multi-centre unrelated case-control cohorts. We also ex-
amined associations of signifi cant SNP with quantitative traits in a subset of 
controls and performed bioinformatics and functional analyses of SNPs with 
potential regulatory roles. In the meta-analysis, rs1583645 in carboxypepti-
dase E (CPE) and rs6583813 in insulin degrading enzyme (IDE) were associ-
ated with 1.09 to 1.28 fold increased risk of T2D (PMeta= 9.4x10-3 and 0.02 
respectively). Using a genetic risk score (GRS) with each risk variant scor-
ing 1, GRS was linearly associated with T2D risk (Pmeta= 0.01, Q-statistic 
P<0.05) and subjects with GRS 3 (8.2% of the cohort) had 56% increased 
risk of T2D compared to those with GRS=0. In control subjects, plasma IAPP 
increased (P=0.008) and  cell function index (P=0.03) declined with GRS. On 
bioinformatics analysis, both CPE rs1583645 and IDE rs6583813 are located 
in islet-specifi c regulatory regions for histone and chromatin modifi cation. 
Eleven transcription factors were predicted to bind to either or both variants 
of CPE rs1583645. Using dual luciferase activity and electromobility shift as-
says, variants of CPE rs1583645 showed differential transcriptional activity 
and binding with nuclear proteins. These results strongly support the impor-
tance of dysregulation of IAPP metabolism in T2D in East Asians.
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 1533-P
Genome-Wide Association Study for Glycemic Traits in the Korean 
Population
JOO-YEON HWANG, MIN JIN GO, YOUNG JIM KIM, JUYOUNG LEE, BONG-JO 
KIM, BOK-GHEE HAN, JONG-YOUNG LEE, YOON SHIN CHO, Chung-buk, Republic 
of Korea 

Glycemic traits are the important indicators of the onset of type 2 diabe-
tes (T2D). Findings from several genome-wide association studies (GWAS) 
for fasting plasma glucose indicate, however, that loci infl uencing FPG 
showed limited impact on T2D risk implying different aspects between 
physiology and pathology of T2D. In an effort to understand genetic basis 
infl uencing impaired fasting glucose and glucose tolerance, we performed 
genome-wide association study for glycemic traits including fasting plasma 
glucose, one hour- and two hours-glucose levels after an oral glucose chal-
lenge from 7,696 non-diabetic individuals in Korean population-based co-
horts. Loci showing the suggestive evidence of association (P < 5 X 10-5) 
were selected from the discovery stage GWAS and taken forward to the 
replication stage for the validation in 6,536 non-diabetic individuals of the 
independent populations. A combined meta-analysis (n = 14,232) identifi ed 
several loci reaching genome-wide signifi cance (P < 5 X 10-8) for glycemic 
traits. In total, our results provide new insights into the genetic evidence 
underlying the glucose metabolism in the pre-diabeteic conditions and pos-
sibly a diagnostic/predictive adjunct for the T2D onset.

 1534-P
GATA6 Mutations Cause Heart Defect, Inconstant Pancreas Agen-
esis, But No  Cell Lineage Impairment
AMÉLIE BONNEFOND, MARTINE VAXILLAIRE, OLIVIER SAND, MARLÈNE HUY-
VAERT, MICHEL POLAK, RAPHAËL SCHARFMANN, PAUL CZERNICHOW, PHILIPPE 
FROGUEL, Lille, France, Paris, France

Recently, de novo heterozygous mutations were reported in GATA6 
causing neonatal diabetes due to pancreatic agenesis (Nat Genet. 44, 20-
22/2012). It was concluded that GATA6 has a key role in pancreas develop-
ment and  cell function with strong implications for regenerative medicine. 
Here we qualify this conclusion by reporting a family case study (Fig). By 
exome sequencing, we identifi ed in 2 diabetic sisters (only one with neonatal 
diabetes) a heterozygous deletion in GATA6 (c.1504_1505del; p.K502Dfs*5). 
Surprisingly, the mutation had arisen de novo in their mother who is not 
diabetic. The only common phenotype between the 3 carriers is heart abnor-
mality (Fig). Importantly, all GATA6 inactivating mutation carriers reported 
so far in the literature have cardiac malformation, and are not necessar-
ily diabetic (Hum Genet. 55, 662-667/2010). To elucidate the role of GATA6 
in pancreatic islet differentiation, we assessed its expression in various 
models using DNA arrays. Our results unambiguously showed that GATA6 
is not expressed in adult human pancreatic islets and  cells. In an ex vivo 
embryonic model of rat islet differentiation, Gata6 expression is constantly 
weak, in contrast with insulin expression which increases with time. In hu-
man embryos of 8 weeks, GATA6 expression is not signifi cantly different 
between pancreatic epithelium and mesenchyme, suggesting a role in exo-
crine but not in endocrine development. Together, genetic and islet expres-
sion studies show that GATA6, although essential for heart development, is 
less important for pancreas development and does not contribute to  cell 
differentiation.

 1535-P
Common Variant in UMOD Gene Promoter Is Associated With El-
evated Annualized Rate of Decline in eGFR and Rapid Deterioration 
of Kidney Function in Type 2 Diabetes
HARSHAL DESHMUKH, HELEN C. LOOKER, COLIN N. PALMER, ANDREW D. MOR-
RIS, HELEN M. COLHOUN, Dundee, United Kingdom

Genome-wide association studies have identifi ed three genetic variants 
associated with both estimated glomerular fi ltration rate (eGFR) in popula-
tion based cohorts and diabetic kidney disease- UMOD (rs12917707), PRKAG2 
(rs7805747), MYH9 (rs4821480). It is important to understand whether these 
variants predict decline in eGFR and rapid deterioration of renal function in 
T2D. We used longitudinal eGFR data from a nationwide clinical diabetes da-
tabase (SCIDC) for 2985 unrelated people genotyped in the GoDARTs study. 
The median observation period was 10.6 (IQR) 8.7-12.3) years with a median 
3 (IQR 2-4) eGFR readings/year/person. We calculated within-person annua-
lised percent change in eGFR for the whole follow-up period and report its 
association with the 3 SNPs using a logistic regression model adjusting for 
age, sex, and body mass index (BMI) and duration of follow-up. To study 
the association with rapid decline we identifi ed a subgroup of cases (n=257) 
with a 50% drop in the eGFR, and controls (n=322) with a stable eGFR in 
the entire follow-up period. Median follow-up was 2.6 (IQR 0.6-3.8) years 
in cases and 2.6 (IQR 0.8-3.4) Years in controls. For The SNP in the UMOD 
gene promoter region, rs12917707- the minor allele ‘T’ (MAF=16%) was as-
sociated with a 43% lower annualized percentage loss in eGFR (p= 0.009). In 
the subset logistic regression model, those with a copy of the ‘T’ allele were 
less likely to experience a 50% drop in eGFR compared to those with a ‘G’ 
allele (OR= 0.63(0.41, 0.95) P = 0.029) after adjusting for diabetes onset age, 
sex, BMI, creatinine, systolic blood pressure and diabetes duration. Variants 
in PRKAG2 and MYH9 did not show these associations. This is the fi rst report 
of an association of UMOD with annualized percentage change in eGFR and 
rapid deterioration of kidney function in a T2D population. Understanding 
the mechanisms relating UMOD and eGFR may lead to better screening and 
treatment of T2D disease.

Supported by: Scottish Government and Wellcome Trust Scottish Health Infor-
matics Programme

 1536-P
Variation in Insulin-Like Growth Factor-2 Binding Protein 2 
(IGF2BP2) is Associated With Declining Beta Cell Function
MARY HELEN BLACK, RICHARD M. WATANABE, MIWA TAKAYANAGI, ENRIQUE 
TRIGO, JAANA HARTIALA, HOOMAN ALLAYEE, JEAN M. LAWRENCE, THOMAS 
A. BUCHANAN, ANNY H. XIANG, Pasadena, CA, Los Angeles, CA

Insulin-like growth factor-2 binding protein 2 (IGF2BP2) rs4402960 is a 
known susceptibility variant for type 2 diabetes mellitus (T2DM). However, 
the contribution of this SNP to the decline in beta cell function that character-
izes T2DM is not well understood. We hypothesized that IGF2BP2 rs4402960 
may be associated with longitudinal changes in metabolic traits that lead 
to T2DM. We examined these associations in participants of BetaGene, a 
family-based study of obesity, insulin resistance and beta cell dysfunction in 
Mexican Americans. Body fat was assessed by DEXA. Fasting and 2-hr glu-
cose and insulin were obtained by 75-gram 2-hr oral glucose tolerance test. 
Insulin sensitivity (SI), acute insulin response (AIR) and disposition index (DI) 
were estimated by intravenous glucose tolerance test with Minimal Model 
analysis. We genotyped rs4402960 (MAF: 25.6%) and tested its association 
with change in these traits in a subset of 315 BetaGene participants (mean 
baseline age: 35 ± 8 years; 70% female) with follow-up phenotyping (mean 
follow-up: 4.4 ± 1.3 years). All analyses were conducted using SOLAR (v. 
4.3.1). After controlling for age and sex, carriers of the rs4402960 risk al-
lele T (n=178) had signifi cantly greater decline in DI over follow-up than non-
carriers (mean change for GT/TT vs. GG: -472 vs.-46 units per year; p=0.006). 
Consistent with insulin resistance and progression to T2DM, those with at 
least one T allele had signifi cantly greater increases in fasting insulin (mean 
change for GT/TT vs. GG: 3.9 vs. 1.4 pmol/l per year; p=0.008) and margin-
ally greater decreases in SI (mean change for GT/TT vs. GG: -0.20 vs.-0.07 
x 10-3 min-1 per pmol/l per year; p=0.048) over follow-up compared to those 
without a T allele. Additional adjustment for body fat percentage did not 
alter these results. These data provide evidence that IGF2BP2 rs4402960 
contributes to declining beta cell compensation for insulin resistance, which 
has been shown to lead to T2DM in Mexican Americans.

Supported by: NIDDK
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 1537-P
Genetic Determinants of Progression in Type 2 Diabetes: A Role for 
Defects in Reverse Cholesterol Transport?
KAIXIN ZHOU, MARK I. MCCARTHY, COLIN N. PALMER, EWAN R. PEARSON, 
Dundee, United Kingdom, Oxford, United Kingdom

There is considerable variation in the rates at which diabetes deteriorates 
in individuals after diagnosis of type 2 diabetes (T2D). Whilst there has been 
extensive study of clinical, genetic and genomic factors that are associated 
with who develops T2D, the genetics of T2D progression is rarely studied. 
We aimed to assess genetic factors associated with the rate of progression 
to insulin therapy.A time to failure analysis was performed using Cox propor-
tional hazards. The clinical event for ‘failure’ was defi ned as the time from 
diagnosis to initiation of sustained insulin treatment, or a time point when 
insulin should have been initiated (A1c>8.5% on two or more oral therapies). 
Covariates were age, gender and baseline A1c. We tested the published 
T2D and lipid variants as well as their additive weighted allele risk scores 
in 2213 patients. In addition a discovery analysis was performed with the 
Illumina Cardiometabochip in 1812 patients. Replication data were available 
in 2403 patients.We show no signifi cant effect of the 40 T2D variants on 
diabetes progression (p>0.01) or the combined allele score (p=0.89). The HDL 
gene score based on 25 SNPs was associated with diabetes progression 
(p=0.005), but not those of LDL or TG. In the metabochip analysis 5 variants 
were signifi cant (p<0.001) and replicated with a p<0.05. Of interest, this in-
cluded variants near PCSK5 (HR= 0.81 p=2.7E-4), and two independent low 
frequency SNPs in COBLL1(combined COBLL1 allele score HR=1.7, p<4.7E-6).
PCSK5, from the same family as PCSK9 - a well known LDL gene, has re-
cently been shown to be associated with HDL levels. The lack of association 
with T2D genes suggests that whilst these genes infl uence development of 
diabetes, post diagnosis progression might be mediated by different mecha-
nisms such lipotoxicity induced by impaired reverse cholesterol transport, as 
marked by low HDL levels.

Supported by: DUK, Wellcome Trust

 1538-P
Genotype Predicts Type 2 Diabetes from Young Adulthood in a Bi-
racial Population
JASON L. VASSY, NEFERTITI H. DURANT, EDMOND K. KABAGAMBE, MERCEDES 
R. CARNETHON, LAURA J. RASMUSSEN-TORVIK, MYRIAM FORNAGE, CORA E. 
LEWIS, DAVID S. SISCOVICK, JAMES B. MEIGS, Boston, MA, Birmingham, AL, 
Chicago, IL, Houston, TX, Seattle, WA

Genotype does not change over the life course and may thus facilitate 
earlier identifi cation of individuals at high risk for type 2 diabetes (T2D). In 
middle-aged adults, genotype risk scores (GRS) predict incident T2D but do 
not improve prediction models consisting of routine clinical risk factors. We 
hypothesized that a diabetes GRS predicts incident T2D from young adult-
hood and that the addition of this GRS improves T2D prediction models 
based on clinical risk factors alone.We followed young adults (aged 18-30 
years, mean age 25) in the biracial CARDIA Study serially into middle adult-
hood. We defi ned T2D by fasting glucose levels and medication use. We 
used Cox proportional-hazards regression to build nested prediction models 
for incident T2D based on clinical risk factors assessed in young adulthood 
(age, sex, race, parental history of diabetes, BMI, mean arterial pressure, 
fasting glucose, HDL cholesterol, and triglycerides), with and without a 
38-variant GRS for T2D. We used likelihood ratios tests with P<0.05 to indi-
cate a signifi cant predictor. To assess whether the GRS improved prediction 
in each model, we used continuous net reclassifi cation improvement indices 
(NRI), a measure of the net proportion of individuals correctly given higher or 
lower scores by a second model compared to the fi rst.Of 2,427 participants, 
821 (34%) were black and 33% had a BMI 25 kg/m2 at baseline. Over a 
mean 19.5 years of follow-up, 159 (6.6%) participants developed T2D. GRS 
signifi cantly predicted incident T2D in all models, with a hazard ratio of 1.07 
per risk allele (95% CI, 1.02 to 1.12) in the full model. The addition of GRS to 
the full model did not improve model discrimination (continuous NRI 0.186, 
95% CI -0.007 to 0.380).Knowledge of genotype predicts T2D over 20 years 
in white and black young adults but may not improve prediction over routine 
clinical measurements.

 1539-P
TCF7L2 Variant rs7903146 Confers an Increased Risk of Early Im-
paired Glucose Tolerance in Obese Adolescents
COSIMO GIANNINI, NICOLA SANTORO, CHIARA DALLA MAN, CLAUDIO CO-
BELLI, LEIF GROOP, MELISSA SHAW, SONIA CAPRIO, New Haven, CT, Padua, Italy, 
Malmo, Sweden

The rs7903146 variant in the transcription factor 7-like 2 gene (TCF7L2) has 
been associated with type 2 diabetes in adults, possibly by affecting the 
incretin effects on insulin secretion. Limited information about the effect 
of this polymorphism on glucose tolerance in obese youth is available. We 
here determined: 1) whether this variant is associated with an increased 
risk of early onset impaired glucose tolerance (IGT), and, 2) whether there is 
any association between this variant and beta-cell function assessed from 
OGTT by the Oral C-peptide Minimal Model (OCMM). We studied 464 obese 
youths (196 Caucasians; 130 African Americans; 138 Hispanics; mean age 
13.5±3.1 years, mean BMI z-score 2.2±0.7). Subjects underwent an OGTT 
and, in addition to OCMM beta-cell function indices, insulin sensitivity (SI) 
was assessed by the Oral Glucose Minimal Model. Indices describing beta-
cell function were: Phi basal (Ph-b) for the basal secretion, Phi dynamic (Ph-d) 
for the promptly releasable insulin, Phi static (Ph-s) for the provision of new 
insulin to the releasable pool and Phi total (Ph-tot) for the overall beta-cell 
responsivity to glucose. The overall Disposition Index (Ph-tot x SI) was calcu-
lated. Genotyping was performed on the MassARRAY platform (Sequenom).
The prevalence of the allele T was higher in IGT (n=123) than normal glucose 
tolerance (n=241) subjects (0.37 vs 0.27, p=0.002) and those carrying the T al-
lele had a higher risk of showing IGT (OR 1.66; 95% CI 1.21-2.26 p=0.001) in-
dependent of age, gender and ethnicity. Beta-cell function decreased across 
the genotypes even after adjusting for confounders (age, gender, race, glu-
cose tolerance) (Ph-d, p=0.03; Ph-s, p=0.001; Ph-tot, p=0.006); while Ph-b 
and SI were similar (p=0.10 and p=0.51, respectively). DI decreased across 
the allele groups (p=0.01).In conclusion, the TCF7L2 rs7903146 variant leads 
to impaired glucose tolerance in obese adolescents by negatively affecting 
beta-cell function in response to oral glucose

Supported by: NIH

 1540-P
Insulin Sensitivity and Insulin Clearance Have Strong Genetic Cor-
relation in Hispanics: The GUARDIAN Consortium
MARK O. GOODARZI, CARL D. LANGEFELD, ANNY H. XIANG, YII-DER I. CHEN, 
XIUQING GUO, ANTHONY J. HANLEY, LESLIE J. RAFFEL, FOUAD KANDEEL, 
THOMAS A. BUCHANAN, JILL M. NORRIS, TASHA E. FINGERLIN, DONALD 
W. BOWDEN, STEPHEN S. RICH, RICHARD N. BERGMAN, JEROME I. ROTTER, 
RICHARD M. WATANABE, LYNNE E. WAGENKNECHT, Los Angeles, CA, Winston-
Salem, NC, Toronto, ON, Canada, Denver, CO, Charlottesville, VA

Insulin sensitivity, metabolic clearance rate of insulin (MCRI), and insulin 
secretion affect risk of type 2 diabetes (T2D). The goal of the GUARDIAN 
Consortium (Genetics Underlying Diabetes in Hispanics) is to identify the 
genetic variation that infl uences insulin sensitivity and MCRI in Hispan-
ic Americans, the largest US minority group and one at high risk of T2D. 
GUARDIAN is comprised of 7 Hispanic cohorts (BetaGene, HTN-IR, IRAS, 
IRAS Family, MACAD, NIDDM-Athero, TRIPOD), consisting of a total of 4139 
individuals in 1875 pedigrees (including singletons). This report focuses on 
the 4 family cohorts with suffi cient sample size for heritability calculations 
(3653 individuals in 1411 pedigrees). Insulin sensitivity (SI), MCRI, and acute 
insulin response (AIR) were measured by FSIGT with minimal model analysis 
in the IRAS Family and BetaGene studies. Insulin sensitivity (M, M/I) and 
MCRI were measured by hyperinsulinemic euglycemic clamp in MACAD and 
HTN-IR. Heritability and genetic and environmental correlations were es-
timated within the family cohorts; sample sizes ranged from 648 to 1217. 
Means ± SD were: SI 2.51±1.78 x10-5 min-1/[pmol/l]; M 235±107 mg/min/m2;
M/I 1.87±1.05 mg/min/m2/[μIU/mL]; MCRI 5.08±5.18 L/min; and AIR 650±578 
pmol/l. Across studies, heritability of insulin sensitivity (SI, M, M/I) ranged 
from 0.28-0.54 and of MCRI from 0.28-0.72, adjusted for age, sex, and BMI. 
The ranges for the genetic correlations were 0.83 to 0.87 between SI and 
MCRI; and -0.51 to -0.56 for AIR and MCRI (all statistically signifi cant). The 
ranges for the environmental correlations were 0.44 to 0.61 for SI and MCRI; 
and -0.16 to -0.28 for AIR and MCRI (all statistically signifi cant). GUARDIAN 
is now performing a GWAS meta-analysis to detect loci underlying variation 
in these traits. Our data support a strong familial basis for insulin sensitivity 
and MCRI in Hispanics. The strong genetic correlations between MCRI and 
SI suggest common genetic determinants.

Supported by: NIH/NIDDK
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 1541-P
Association of a Cis-Regulatory Polymorphism in Akt C-Terminal 
Modulator Protein/ Acyl-CoA Thioesterase (CTMP/THEM4) Gene in 
Chromosome 1q21-24 With Glucose Homeostasis
ASHIS K. MONDAL, STEVEN C. ELBEIN, NEERAJ K. SHARMA, KURT A. LANG-
BERG, SWAPAN K. DAS, Winston-Salem, NC

Type 2 diabetes (T2D) associated SNPs are more likely to be eQTLs. The 
allelic expression imbalance (AEI) analysis is the measure of relative ex-
pression between two allelic transcripts. We did AEI screening to detect 
cis-regulators for genes expressed in transformed lymphocytes(TLs) of 190 
Europeans and African Americans to prioritize T2D susceptibility loci in the 
chromosome1q21-24 region of linkage. Among transcribed SNPs studied in 
115 genes, signifi cant AEI (p<0.001) occurred in 28 and 31 genes in EA and 
AA subjects. Analysis of the effect of selected AEI-SNPs ( 10% mean AEI) on 
total gene expression further established the cis-eQTLs in THEM4 (rs13320, 
p=0.027), IGSF8 (rs1131891, p=0.02) and PMVK (rs705094, p=0.005). We used 
data from GWAS studies to fi nd associations of AEI-SNPs with T2D and re-
lated traits. In Hapmap-CEU TLs we asked if any T2D-associated SNP in LD 
with tested AEI-SNP modulates allelic expression and explains AEI variance. 
Five AEI-SNPs or a proxy were associated with T2D in DIAGRAM-v2. SNP 
rs13320 (in THEM4) and rs2301286 (in PPOX) was associated with 2h glucose 
(p=1.35E-04) and HOMA-B (p=8.35E-05) in MAGIC. Evaluation of AEI SNPs 
for association with glucose homeostasis traits in 611 non diabetic subjects 
showed lower AIRG (p=0.005) in those with TT/TC genotype for rs13320 
(THEM4). THEM4 expression in adipose was higher (p=0.005) in subjects 
carrying T-allele. An in vitro analysis with 3’UTR luciferase construct con-
fi rmed the higher expression of T-allele. Protein coded by CTMP/THEM4 gene 
modulates Akt signaling and catalyzes hydrolysis of Acyl-CoA thioesters to 
release free fatty acids. Resequencing of THEM4 exons in 190 EA subjects 
revealed 5 novel rare SNPs (in 9 T2D and 3 controls), but did not explain T2D 
in families. Our study indicates the role of a cis-regulatory SNP in THEM4
that may infl uence T2D predisposition by modulating glucose homeostasis.

Supported by: NIH/NIDDK (R01 DK039311)

 1542-P
Analysis of Low Frequency Coding Variants in ADIPOQ Challenges 
Conventional Models of Adiponectin Action in Humans
SI S. AN, NICHOLETTE D. PALMER, BARRY I. FREEDMAN, JEROME I. ROTTER, 
MAGGIE C. NG, YII-DER I. CHEN, JILL M. NORRIS, LYNNE E. WAGENKNECHT, 
CARL D. LANGEFELD, DONALD W. BOWDEN, Winston-Salem, NC, Los Angeles, 
CA, Aurora, CO

Adiponectin is a widely studied adipocytokine associated with body mass, 
type 2 Diabetes (DM), and insulin sensitivity (SI). Genetic association stud-
ies, however, have been less consistent. We identifi ed two low frequency 
coding variants in ADIPOQ: G45R (1.1% in Hispanics:HA; 0% in African 
Americans:AA) and R55C (1.0% AA; 0% HA) which reduce circulating adi-
ponectin levels over 80% and HMW adiponectin even further. We hypothe-
sized that if adiponectin directly infl uences metabolic traits, these mutations 
should be strongly associated with the traits. Both G45R and R55C are asso-
ciated with adiponectin levels (P=5XE-40 and P=1XE-5, respectively). When 
these mutations are tested for association with SI measured by frequently 
sampled intravenous glucose tolerance test and MINMOD analysis there is 
no evidence of association (G45R P=0.96; R55C P=0.16). Similarly negative 
results were observed when association analyses were performed with 
additional metabolic phenotypes such as lipids. The variants also showed 
negative association with DM (G45R P=0.78; R55C P=0.37). The AA result is 
from a meta-analysis of 5 cohorts including 3233 cases and 2645 controls, 
with good power to detect odds ratios of 1.5. In addition to these results an 
extensive evaluation of common variations and other coding variations con-
sistently show negligible association with phenotypes commonly linked with 
adiponectin. This data challenges a model in which adiponectin functionally 
affects SI and other phenotypes. Thus, these results suggest adiponectin 
levels are the result of metabolic dysfunction rather than a contributor. This 
contrasts with studies in model systems where adiponectin functionally af-
fects metabolic pathways. A unifying model predicts that people with the 
G45R and R55C mutations metabolically compensate for low adiponectin. 
These results argue for detailed metabolic evaluation of G45R and R55C car-
riers and the adiponectin pathways associated with metabolic disorders.

Supported by: DK91076

 1543-P
Lactase Persistence is Associated With BMI But Not With Meta-
bolic Syndrome or Type 2 Diabetes in the DESIR Longitudinal Study
FRÉDÉRIC FUMERON, AMEL LAMRI, ANTOINE POLI, NATHALIE EMERY, NAIMA 
BELLILI, OLIVIER LANTIERI, BEVERLEY BALKAU, MICHEL MARRE, Paris, France, La 
Riche, France, Villejuif, France

Lactase activity is usually low in adults. The T allele of a functional poly-
morphism (rs4988235 : -13910 C>T) close to the lactase gene has been found 
to correlate exactly with lactase persistence (LP). The CC homozygotes have 
no intestinal lactase production. LP has been associated with higher BMI in 
European populations in cross-sectional studies. In the French DESIR cohort, 
a high consumption of milk and dairy products has been associated with a 
lower body weight gain in a 9-year follow-up, and with a lower incidence of 
high glucose levels and/or metabolic syndrome. The aim of our study was 
to test, in the French DESIR study, the association of rs4988235 with BMI 
variation and related metabolic diseases, in interaction with dairy product 
consumption.Among 5212 subjects from DESIR, 4619 individuals born in 
mainland France were genotyped. A questionnaire was completed by each 
participant to determine the frequency and level of consumption of different 
foods. The associations were tested by analysis of covariance for repeated 
measures or by logistic regression analysis.In the whole population, people 
with LP (=T allele carriers: frequency: 77.7%) had a higher BMI over the fol-
low-up than those without (mean difference=0.3kg/m², p=0.05). This effect 
was restricted to medium/high dairy product consumers (difference=0.5kg/
m², p=0.006). Participants with LP had a higher dairy product consumption, 
at all times during the follow-up (p=0.001). The lactase persistence status 
was associated with neither the metabolic syndrome nor type 2 diabetes. 
Nevertheless, the C allele was associated with a higher prevalence of im-
paired fasting glycaemia and/or type 2 diabetes (OR, 1.13; 95%CI, 1.02-1.26).
In conclusion, persistent lactase activity has been associated with a higher 
BMI in a longitudinal study, without an increase in the metabolic syndrome 
or type 2 diabetes risk. The difference in BMI can mainly be observed in 
those consuming high amounts of dairy products.

 1544-P
Joint Effect of Insulin Signaling Genes on Insulin Secretion and Glu-
cose Homeostasis
SABRINA PRUDENTE, ELEONORA MORINI, LORELLA MARSELLI, ROBERTO BA-
RATTA, MASSIMILIANO COPETTI, CHRISTINE MENDONCA, MANISHA CHAN-
DALIA, FABIO PELLEGRINI, LUANA MERCURI, HETAL SHAH, NICOLA ABATE, 
GIORGIO SESTI, LUCIA FRITTITTA, PIERO MARCHETTI, ALESSANDRO DORIA, 
VINCENZO TRISCHITTA, San Giovanni Rotondo, Italy, Pisa, Italy, Catania, Italy, Bos-
ton, MA, Galveston, TX, Catanzaro, Italy

Studies in genetically modifi ed animal models have shown that reduced 
insulin signalling causes defective insulin secretion and hyperglycaemia. Ev-
idences that a similar scenario might be operating also in humans come from 
studies on functional SNPs which affect the insulin signalling pathway (i.e. 
ENPP1 K121Q, rs1044498; IRS1 G972R, rs1801278; TRIB3 Q84R, rs2295490). 
Published data consistently reported that each of these SNPs is individu-
ally associated to defective insulin secretion.Our aim was to investigate 
whether these 3 SNPs exert a joint effect on 1) insulin secretion (by disposi-
tion index, DI, from OGTT data in 829 individuals with fasting glucose <7.0 
mmol/l); 2) insulin secretion stimulation index (SI) in isolated human islets 
from nondiabetic donors after stimulation with 16.7 mmol/l glucose (n=92) 
or 100 μmol/lglibenclamide (n=87); 3) abnormal glucose homeostasis (AGH; 
i.e. impaired fasting glucose and/or impaired glucose tolerance or T2D) in 
6 case-control studies for a total of 6,607 individuals (i.e. the GENIUS con-
sortium). A genotype risk score (GRS) was obtained by summing individual 
weighted risk allele effects (used as a continuous trait). GRS was associated 
with: 1) log-DI ( = -0.08, p=0.005); 2) log-glucose and log-glibenclamide SI 
( =-0.06, p=0.046 and =-0.08 p=0.009, respectively); 3) AGH (OR=1.08, 
95%CI=1.03-1.13; p= 0.001). This latter association was clearly evident and 
statistically signifi cant when controls were compared to cases with age at 
diagnosis 45yrs (OR=1.13, 95% CI=1.06-1.20, p=0.0001) but not signifi cant 
when compared to cases with late diagnosis (OR=1.05, 95% CI=1.00-1.11, 
p=0.06). In conclusion, functional SNPs which affect insulin signalling exert 
a joint effect on insulin secretion both in vivo and in vitro as well as on early 
onset AGH. These data strongly support the hypothesis that also in humans, 
as previously reported in animal models, abnormal insulin signalling reduces 
insulin secretion and impairs glucose homeostasis.
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 1545-P
Genetic Loci for Type 2 Diabetes Identifi ed in the Korean Population 
Demonstrate the Sex-Specifi c Association With Multiple Traits
MIN JIN GO, YOUNG JIM KIM, JOO-YEON HWANG, JUYOUNG LEE, BONG-JO 
KIM, BOK-GHEE HAN, JONG-YOUNG LEE, YOON SHIN CHO, Chung-buk, Republic 
of Korea 

We conducted genome-wide association study (GWAS) for type 2 dia-
betes (T2D) from 1,042 cases and 2,943 controls recruited from Korean 
population-based cohorts (N=10,038). Most susceptibility loci for T2D that 
were validated in independent population of 1,216 cases and 1,352 controls 
have been reported from previous studies, while two independent loci on 
the 12q24 region were newly detected in this study. These new loci showed 
the strong evidence of association with increased fasting glucose levels and 
reduced beta-cell function as measure by homeostasis model assessment in 
combined analysis with a total of 14,232 non-diabetic individuals. These re-
sults indicate that two new loci may be involved in the pathogenesis of T2D 
by infl uencing the insulin secretion of beta cells. Interestingly the 12q24 re-
gion has been reported for its association with numerous traits in European 
populations as well as Asian populations. Our study also demonstrated the 
strong association of this region with not only T2D traits but also multiple 
metabolic traits such as blood pressure, blood lipids level and liver enzymes. 
We further detected that this multiple association of the 12q24 region is 
highly specifi c to men. These fi ndings suggest that the 12q24 region may 
be the pivotal point interacting with the men-related environmental factor 
such as alcohol intake in the Korean population. This hypothesis needs to be 
proven by the detection of the causal variants resided in 12q24 as well as the 
evidence of gene-environmental interaction.

 1546-P
The Missense Variation Landscape of MC4R and TMEM18 in Obese 
Children of African Ancestry
SANDRA DELIARD, SAARENE PANOSSIAN, FRANK D. MENTCH, CECILIA E. KIM, 
CUIPING HOU, EDWARD C. FRACKELTON, JONATHAN P. BRADFIELD, JOSEPH T. 
GLESSNER, HAITAO ZHANG, KAI WANG, PATRICK M. SLEIMAN, ROSETTA M. 
CHIAVACCI, ROBERT I. BERKOWITZ, HAKON HAKONARSON, JIANHUA ZHAO, 
STRUAN F. GRANT, Philadelphia, PA

Common variation at the loci harboring FTO, MC4R and TMEM18 is con-
sistently reported as being statistically the most strongly associated with 
obesity. Following on from our negative results with FTO, we investigated if 
MC4R and TMEM18 harbor rarer missense variants that confer substantially 
higher risk of common childhood obesity in African American (AA) children. 
We sequenced the exons of MC4R and TMEM18 in an initial extreme subset 
of our cohort i.e. 200 obese (BMI 95th percentile) and 200 lean AA children 
(BMI 5th percentile); however, all subjects were between -3 and +3 stan-
dard deviations of CDC corrected BMI i.e. outliers were excluded to avoid 
the consequences of potential measurement error or Mendelian causes of 
extreme obesity. Any missense exonic variants that were uncovered went 
on to be further genotyped in a further 768 obese and 768 lean (BMI 50th 
percentile) children of the same ethnicity. A number of exonic variants were 
observed from our sequencing effort: thirteen in MC4R, of which six were 
non-synonymous (V103I, N123S, S136A, F202L, N240S and I251L) and four in 
TMEM18, of which two were non-synonymous (P2S and V113L). Follow-up 
genotyping of these missense variants revealed no signifi cant difference in 
the frequency of these SNPs between cases and controls. In summary, as 
with FTO moderately rare missense variants within the MC4R and TMEM18 
genes observed in our study do not confer risk of common childhood obesity 
in African Americans.

Supported by: NIH (R01 HD056465)

 1547-P
A Common Polymorphism of ACACB Gene is Associated With an 
Increased Risk of Type 2 Diabetes and Metabolic Syndrome in the 
DESIR Prospective Study
FRÉDÉRIC FUMERON, RONAN ROUSSEL, MARYAM ZAIN, AMEL LAMRI, NAIMA 
BELLILI, NATHALIE EMERY, OLIVIER LANTIERI, BEVERLEY BALKAU, MICHEL 
MARRE, Paris, France, Faisalabad, Pakistan, La Riche, France, Villejuif, France

Fatty acid metabolism is involved in insulin resistance and type 2 diabe-
tes (T2D) pathogenesis. Acetyl-CoA carboxylase beta, coded by the ACACB 
gene, plays a key role in fatty acid synthesis and oxidation pathways. ACACB 
is expressed at high levels in white adipose tissue. The rs2268388 G>A 
ACAB polymorphism has been previously associated with obesity and T2D in 
a Spanish female population. We investigated the relationship between the 
rs2268388 G>A ACAB polymorphism and the risk of T2D and/or the meta-
bolic syndrome (MetS) in the French prospective study DESIR with a 9-year 

follow-up.Over 4000 men and women could be analyzed for the prevalence 
and the 9 year incidence of T2D and the MetS. The NCEP-ATIII defi nition 
of the MetS was used. The odds ratios to develop T2D and the MetS were 
assessed separately by logistic regression, adjusting for age, sex, alcohol 
intake, physical activity, and smoking status, with or without additional 
adjustment for BMI. The effect of genotype on BMI changes during the 
follow-up was tested by ANOVA for repeated measures.The A minor allele 
frequency in the whole DESIR cohort was 0.143. The A allele was associated 
with a higher T2D incidence (dominant model: OR, 1.51; 95%CI, 1.10-2.09; 
p=0.01). It was also associated with a higher prevalence (OR, 1.29; 95%CI, 
1.09-1.53; p=0.003) and incidence (OR, 1.48; 95%CI, 1.21-1.82; p=0.0002) 
of MetS. Carriers of the A allele had a signifi cantly higher increase in BMI 
during the follow-up when compared with GG homozygotes (1.27 vs. 1.10 
kg/m², p=0.02). After further adjustment on BMI, the genetic association 
remained only as a trend (p=0.07) for T2D but was still signifi cant for MetS 
(prevalence, p=0.002; incidence, p=0.0002).In conclusion, the genetic varia-
tion at the ACACB locus has been associated with the susceptibility to type 
2 diabetes and metabolic syndrome in a large prospective study. This may be 
explained only in part by an association with BMI.

 1548-P
Genotype by Diabetes Duration Interaction in Gene Expression 
Identifi es Candidates for Differential Risk of Kidney Damage in Dia-
betes Mellitus
JACK W. KENT, NEDAL H. ARAR, JAC C. CHARLESWORTH, HARALD H. GORING, 
JOANNE E. CURRAN, MATTHEW P. JOHNSON, THOMAS D. DYER, SHELLEY A. 
COLE, JEREMY B. JOWETT, MICHAEL C. MAHANEY, LAURA ALMASY, ERIC K. 
MOSES, HANNA E. ABBOUD, RAVINDRANATH DUGGIRALA, JOHN BLANGERO, 
San Antonio, TX, Hobart, Australia, Melbourne, Australia

The pathways linking prolonged hyperglycemia to diabetic nephropathy 
diabetes mellitus (DM) are largely unknown, as are the causes of differen-
tial risk of complications. Using RNA expression profi les of peripheral blood 
mononuclear cells (PBMCs) collected at initial recruitment from 1240 Mexi-
can American participants in the San Antonio Family Heart Study, we denti-
fi ed 22 genes whose expression showed evidence of polygenic genotype x 
duration of DM interaction (GxDoDI) at a 1% false discovery rate. Three bina-
ry outcomes - microalbuminuria, eGFR<90mL/min/1.73m2, and eGFR<30mL/
min/1.73m2 - were obtained in 723 of the original 1240 subjects ~15y later. At 
initial recruitment, the study cohort (59.2% female; median age 37.6y, range 
15-94y) had a prevalence of type 2 DM of 15.2% with a median duration 
of DM = 5.7y (range 0-45y). By the second study recall when kidney func-
tion measures were obtained, the prevalence of DM had increased to 22%, 
and microalbuminuria was present in 14% (42% in individuals with DM). We 
tested baseline expression of the candidate GxDoDI genes as predictors of 
clinical outcome in a probit multiple regression test, together with sex, age 
at recruitment, incident DM, smoking behavior, average BMI, and average 
systolic blood pressure (SBP) as competing risks. Signifi cant risks for mi-
croalbuminuria were: age at recruitment, average BMI and SBP, incident DM, 
and expression phenotypes for two genes related to infl ammatory response, 
PRKCH and AGBL2. For eGFR<90 signifi cant risks were age at recruitment, 
smoking status, and expression phenotypes related to apoptosis and cell-
cycle regulation, BRWD1 and RPL27A. The more severe outcome eGFR<30 
had average SBP as the sole signifi cant risk. These results identify a core set 
of candidate genes for differential risk of kidney dysfunction in DM that may 
serve as a starting point for identifying molecular pathways associated with 
the development of diabetic kidney disease.

Supported by: DK084289 (NIH/NIDDK), HL045522 (NIH/NHLBI), AG031277 
(NIH/NIA)

 1549-P
KCNQ1 Genetic Variants are Associated With Obesity in the Type 2 
Diabetic Patients of Han Chinese Ancestry
CHENG HU, WEIHUI YU, RONALD C. MA, SO WING YEE, RONG ZHANG, CON-
GRONG WANG, CLAUDIA H. TAM, JANICE S. HO, JINGYI LU, FENG JIANG, 
SHANSHAN TANG, MAGGIE C. NG, YUQIAN BAO, KUNSAN XIANG, JULIANA C. 
CHAN, WEIPING JIA, Shanghai, China, Hong Kong, China

Obesity has become a worldwide epidemic, and it is closely related to 
an elevated risk of developing type 2 diabetes. Obesity-associated genes 
exert infl uences on type 2 diabetes. However, whether genes associated 
with type 2 diabetes also confer susceptibility to obesity is still unclear. The 
aim of this study is to explore the association between the type 2 diabe-
tes susceptibility gene KCNQ1 and obesity in a large Chinese Han popula-
tion.In this cross-sectional study, we recruited 6668 adults comprising 
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3259 type 2 diabetic patients and 3409 non-diabetic control subjects from 
Shanghai and 6606 adults including 5962 type 2 diabetic patients and 644 
non-diabetic controls from Hong Kong. rs2237892 and rs2237895 at KCNQ1 
were genotyped for each participant. Anthropometric parameters including 
height,weight, waist circumference and hip circumference were measured 
and body mass index (BMI) and waist-hip ratio were calculated.Both single 
nucleotide polymorphisms (SNPs) were associated with overweight and 
obesity in type 2 diabetic patients (OR 1.129, 95% CI 1.054-1.208, P=0.0005 
for rs2237892; OR 1.121, 95% CI 1.054-1.193, P=0.0003 for rs2237895). Both 
SNPs were also associated with BMI in type 2 diabetic patients (P=2.78×10-6 

for rs2237892; P=1.98×10-5 for rs2237895). Moreover, a signifi cant evidence 
for association with waist circumference ( =0.0030 ± 0.0010 per T allele, 
P=0.002 ) were found for rs2237892. However, neither an association with 
the risk of being overweight and obese nor associations with quantitative 
traitswas detected for these SNPs in non-diabetic controls.Our fi ndings 
indicated that KCNQ1 was associated with obesity in the type 2 diabetic 
patients of Han Chinese ancestry.

 1550-P
Expression of Genes Involved in Diabetes in Patients after Renal 
Transplantation
AGNIESZKA WITKOWSKA, GRZEGORZ HIBNER, EDYTA CICHOCKA, JOANNA ZY-
WIEC, SYLWIA GORCZYNSKA - KOSIORZ, JOANNA GOLA, GRZEGORZ WYSTRY-
CHOWSKI, URSZULA MAZUREK, WLADYSLAW GRZESZCZAK, JANUSZ GUM-
PRECHT, Zabrze, Poland, Sosnowiec, Poland

Diabetes, a metabolic disorder infl uenced by interactions between genet-
ic and environmental factors, is one among serious side effects of immuno-
suppressive therapy after organ transplantation.This study aimed to assess 
the expression of genes associated with glucose metabolism or diabetes 
development in patients on immunosuppressive therapy after renal trans-
plantation.Expression profi les of 1341 transcripts, which represented 837 
genes, were assessed in peripheral mononuclear blood cells (PBMCs) with 
oligonucleotide microarray method (Affymetrix) in 7 euglycemic transplant 
recipients (5M and 2F; aged 46.5±8.6 years) on a three drug immunosuppres-
sive regimen including: cyclosporine, prednisone and mycophenolate mofetil 
or sodium and 4 healthy controls (2M and 2F; aged 59±4.5 years). Statistical 
analysis was performed with use of Agilent GeneSpring GX 11.0 (unpaired 
t -test with asymptotic p-value corrected with Benjamini-Hochberg multiple 
test).Among the analyzed transcripts there were 91 with signifi cantly differ-
ent expression between the studied groups of subjects (Fold Change > 2.0, 
p-value < 0.05), the most relevant ones shown in Table 1.

Gene 
symbol

p-value Expression regulation 
in transplant 

recipients vs. controls

Association with 
glucose metabolism 

or diabetes
AGER 0.0004 down diabetic vasculopathy
BLK 0.0003 down insulin synthesis and secretion
CEBPA 0.002 up leptin expression
GYG1 0.0004 up excessive liver glycogen accumulation
PEA15 0.0004 up insulin resistance
PYGL 0.02 up excessive liver glycogen accumulation
TKT 0.01 up hyperglycemic damage 

and diabetic retinopathy

Our results show detrimental changes in glucose metabolism on a gene 
expression level in euglycemic kidney transplant recipients. This calls for 
further studies of patients on different immunosuppressive regimens. The 
outcomes may not only contribute to the knowledge of post-transplant dia-
betes pathogenesis, but infl uence the strategy of immunosuppressive therapy 
in the future, as well.

 1551-P
Genetic Variability In eIF2A Gene Is Associated With Islet -cell 
Function In a Chinese Han Population
XIAOWEI MA, JIANWEI ZHANG, MENGMENG JIN, NAN FENG, NAN GU, RUIFEN 
DENG, GE BAI, XIAOHUI GUO, Beijing, China

The increasing evidence suggested that unfolded protein response (UPR) 
plays an important role in chronic metabolism disease. To assess the pos-
sible association between the eIF2A gene in the UPR pathways and the risk 
of glucose metabolism abnormality, we selected 2 SNPs(rs9840992 T>C; 
rs13072593 A>G) at eIF2A locus according to CHB database from HapMap 
R#27 (r2<0.8 and MAF 0.05) and genotyped 1448 unrelated non-diabetic 
individuals screened by 75g-OGTT(828 prediabetic subjects and 620 nor-
mal controls) using mass spectrometry assay. Out of all subjects, 733 had 

insulin release test following 75g-OGTT. HOMA-IR were used to estimate 
insulin resistance. HOMA- , I30/ G30, I120/ G120, and the areas under 
the curve of insulin (AUCi) were used to evaluate islet -cell function.The 
genotype distribution and allele frequencies were not signifi cantly different 
between prediabetic and control subjects. However, the carriers of geno-
type CC at rs9840992 had a higher insulin levels 120min after 75g glucose 
load (INS120) compared to the non-carriers (p=0.038). We also found that 
homozygotes CC had higher I30/ G30 (p=0.008) and I120/ G120 values 
(p=0.017) compared to non-carriers, and the differences were still signifi cant 
after adjusted for insulin resistance (p’=0.004 and p’=0.006, respectively). 
Homozygotes CC had greater AUCi measurements compared to non-carriers 
(p=0.023, adjusted p’=3.7×10-4 for insulin resistance)(Tab.1). Our fi ndings 
suggest that genetic variability at eIF2A locus may be associated with islet 

-cell function in the Chinese population.

Supported by: NSFC30771033

 1552-P
Infl ammation-Induced Changes in Insulin Sensitivity are Modulated 
by Genetic Background: A Genomic Study in Experimental Endotox-
emia
JANE F. FERGUSON, RACHANA SHAH, RHIA SHAH, STEPHANIE L. DEROHAN-
NESSIAN, MICHAEL R. RICKELS, NEHAL N. MEHTA, MUREDACH P. REILLY, Phila-
delphia, PA

Development of type 2 diabetes (T2DM) is characterized by reduced in-
sulin secretion in the face of increasing insulin resistance (IR). Disease pro-
gression is modulated by environmental factors such as diet and lifestyle; 
however genetic variation plays a central role. Adipose and hepatic Infl am-
mation are key component of cardiometabolic disease and may contribute 
to development of IR and T2DM. We hypothesized that genetic variation 
is associated with infl ammation-induced insulin resistance. Healthy volun-
teers (age 18-45, 47% female, African ancestry (AA) N=28 and European 
ancestry (EA) N=62), recruited as part of the Genetics of Evoked-Responses 
to Niacin and Endotoxemia (GENE) Study, were subjected to an inpatient en-
dotoxin challenge (1ng/kg LPS). Insulin and glucose values from a frequently 
sampled intravenous glucose tolerance test (FSIGTT) pre- and post-LPS were 
analyzed using the minimal model (MINMOD). The FSIGTT-derived insulin 
sensitivity index (Si) decreased post-LPS. We performed a genome-wide as-
sociation study (GWAS) of the endotoxin-induced change in Si to probe the 
infl uence of genotype on infl ammatory induced insulin resistance. We identi-
fi ed associations between several SNPs and change in Si in EA, which we 
replicated in AA and in a meta-analysis (meta) of EA and AA. These included 
SNPs in or near genes which have previously been associated with IR e.g. 
PID1/NYGGF4 (best SNP P=0.0004 EA; 0.0009 AA; 1.8x10-6 meta), shown to 
be associated with insulin sensitivity in adipocytes; and ISL1 (best P=0.0005 
EA; 0.004 AA; 7x10-6 meta) a transcriptional activator of the insulin gene. 
Several other SNPs in genes with suspected involvement in infl ammation or 
cardiometabolic disease were also associated with infl ammatory-induced 
change in Si: ADAMTS5 (best P=0.0001 EA; 0.009 AA; 3.2x10-6 meta), FOXP1 
(best P=0.0007 EA; 0.007 AA; 1.6x10-5). In conclusion, genetic susceptibility 
to infl ammation-induced IR may modulate risk of T2DM.


