
Late Breaking Abstracts

www.scientificsessions.diabetes.org

Late Breaking Abstracts LB1-LB83

Subject Index LB84-LB85

Abstract Author Index LB86-LB94

Abstract Author Disclosure Information LB95-LB109

July 2018 | Volume 67 | Suppl. 1A | www.diabetes.org/diabetes





LB1

ADA-Supported Research

A
cu

te
 a

nd
 C

hr
on

ic
 

Co
m

pl
ic

at
io

ns

PO
ST

ER
S

EVOLVING CONCEPTS IN CLINICAL MANAGEMENT STRATEGIES

Table.

 

&  3‑LB
Liraglutide as an Additional Treatment to Insulin in Patients with 
Type 1 Diabetes Mellitus—A 52‑Week Randomized Double‑Blinded 
Placebo‑Controlled Clinical Trial
PARESH DANDONA, HUSAM GHANIM, NITESH D. KUHADIYA, TANVI SHAH, 
JEANNE M. HEJNA, ANTOINE MAKDISSI, MANAV BATRA, AJAY CHAUDHURI, 
Williamsville, NY, Buffalo, NY, Reno, NV

We have previously demonstrated that a 12-week addition of liraglutide to 
insulin therapy in patients with type 1 diabetes (T1D) results in an improve-
ment in glycemic control, weight loss and a reduction in systolic blood pres-
sure (SBP). We have now conducted a 1 year randomized study investigating 
effects of liraglutide in patients with T1DM. All patients had T1D for at least 
one year, were on insulin therapy and had no detectable c-peptide in plasma 
(mean BMI: 28.9±1.4kg/m2, mean HbA1c: 7.82±0.16%, mean age: 46.7±1.9 
years, mean age of T1D diagnosis: 22.3±1.7 years). They were randomized to 
receive placebo, (n=20) or 1.8mg Liraglutide (n= 26) daily for 52 weeks. Con-
tinues glucose monitoring (CGM) was performed for 4 weeks before and at 
end of treatment. At the end of 52 weeks treatment with liraglutide, placebo 
adjusted HbA1c fell significantly by 0.57±0.17% (p=0.006 vs. placebo) from 
7.920.15± to 7.45±0.12% (p=0.009). Weekly placebo adjusted average blood 
glucose fell by 15±4mg/dl (p=0.014 vs. placebo) from 174±5 to 156±6mg/dl 
(p=0.021) and fasting weekly glucose fell by 8±7mg/dl (p=0.075 vs. placebo) 
from 165±7 to 153±9mg/dl (p=0.032). There was no change in reported inci-
dences of hypoglycemia and no change in percent time spent below 70mg/
dl based on CGM. Total insulin dose did not alter. There was a significant 
weight loss by 2.5±0.9kg (placebo adjusted, p=0.041 vs. placebo) from 
83.6±4.1 to 80.5±4.0kg (p=0.01) in the liraglutide group. Placebo corrected 
SBP also fell following liraglutide treatment by 9±3mmHg (p=0.031) from 
128±3 to 122±3 mmHg while placebo adjusted diastolic BP fell by 5±1mmHg 
from (79±2 to 75±2mmHg). We conclude that the addition of liraglutide to 
insulin treatment in type 1 diabetes significantly reduced HbA1c, mean and 
fasting blood glucose, blood pressure and body weight without significant 
increase in hypoglycemia.

Supported By: National Institutes of Health/National Institute of Diabetes and 
Digestive and Kidney Diseases

 &  4‑LB
Canagliflozin (CANA) vs. Other Antihyperglycemic Agents on the 
Risk of Below‑Knee Amputation (BKA) for Patients with T2DM—A 
Real‑World Analysis of >700,000 U.S. Patients
PATRICK RYAN, JOHN B. BUSE, MARTIJN SCHUEMIE, FRANK DEFALCO, ZHONG 
YUAN, PAUL STANG, JESSE A. BERLIN, NORM ROSENTHAL, Raritan, NJ, Chapel 
Hill, NC

Sodium glucose co-transporter 2 inhibitors (SGLT2i) are indicated for treat-
ment of T2DM; some SGLT2i have reported a CV benefit and some reported 
a risk of BKA. U.S. claims databases were analyzed using a prespecified 
protocol to examine CANA-associated effects on BKA and hospitalization 
for heart failure (HHF) vs. other SGLT2i and non-SGLT2i. Analyses used a pro-
pensity score adjusted new user design with numerous sensitivity analyses. 
The 4 databases included 142K new users of CANA, 110K of other SGLT2i, 
and 460K of non-SGLT2i AHAs. Meta-analysis results are reported when 
heterogeneity across databases was not substantial (I2 <0.4). There was no 
evidence of increased risk of BKA with CANA vs. non-SGLT2i or other SGLT2i 
in on-treatment or ITT analyses (Table). HHF benefits were demonstrated in 

Moderated Poster Discussion: Evolving Concepts in Clinical Manage-
ment Strategies (Posters 1-LB to 6-LB)

 &  1‑LB
NGM282 Significantly Reduces Hepatic Steatosis Independent of 2 
Diabetes (T2D) Status or Statin Usage—Results from a Phase 2 Trial 
in Patients with Nonalcoholic Steatohepatitis (NASH)
ALEX DEPAOLI, STEPHEN J. ROSSI, LEI LING, STEPHEN A. HARRISON, MANAL F. 
ABDELMALEK, MARK R. JAROS, RANSI SOMARATNE, South San Francisco, CA, 
Live Oak, TX, Durham, NC, Denver, CO

Background: NGM282 is an engineered variant of human FGF-19 that retains 
bile acid and metabolic regulatory activities while eliminating the tumori-
genic effects of FGF-19. Multiple preclinical models showed improvements 
in NASH liver histology similar to those observed post-bariatric surgery. 
Data from a Phase 2 trial in NASH patients showed significant reductions 
in hepatic steatosis, liver transaminases and markers of fibrosis that were 
translated to histologic benefits in NASH. Both T2D status and statin ther-
apy have been variably associated with treatment response in NASH trials. 
This analysis assessed NGM282 impact on liver fat content by T2D status 
and statin usage.

Methods: Patients with biopsy-confirmed NASH (n=82) were randomized 
to NGM282 3 or 6mg or placebo for 12 weeks. The primary endpoint was 
≥5% reduction in absolute liver fat content (LFC) by MRI-PDFF. Patients were 
stratified by T2D status at baseline and categorized as statin/no statin use 
(3 months prior to screening). Statin therapy was stable during the study. 
Treatment responses were analyzed using an ANCOVA model; NGM282 
treatment arms were pooled (n=53).

Results: T2D and statin use was present in 62% and 45% of the NGM282 
treated patients, respectively. There was no significant difference in LFC 
reduction in patients with T2D vs. no T2D (-10.4% vs.-11.2%, p=0.59) or statin 
use vs. no statin use (-10.7% vs. -10.7%, p=0.99) at baseline. Absolute LFC 
was decreased by -9.7% and -11.9% for NGM 282 3 and 6mg (p<0.001 for 
both), respectively. Reductions in LFC correlated with improvements in C4, 
HbA1c and triglycerides.

Conclusions: NGM282 is highly effective in reducing LFC, independent 
of T2D status or statin use. These data support the activity of NGM282 in 
NASH across a broad patient population. Ongoing studies will evaluate the 
translation of these effects into improvements in fibrosis and resolution of 
NASH.

 &  2‑LB
Effect and Safety of Oral Semaglutide Monotherapy in Type 2 Diabe‑
tes—PIONEER 1 Trial
VANITA R. ARODA, JULIO ROSENSTOCK, YASUO TERAUCHI, OLE JEPPESEN, ERIK 
CHRISTIANSEN, CHRISTIN L. HERTZ, MARTIN HALUZIK, Boston, MA, Dallas, TX, 
Yokohama, Japan, Søborg, Denmark, Bagsvaerd, Denmark, Prague, Czech Republic

Oral semaglutide (sema), the first GLP-1 receptor agonist in a tablet formu-
lation, is in late-stage development for the treatment of T2D. The effect and 
safety of oral sema (3, 7, or 14 mg once daily) was assessed in this random-
ized, double-blind, placebo-controlled phase 3a trial in drug-naïve patients 
with T2D uncontrolled on diet and exercise (n=703). Primary endpoint was 
change from baseline in HbA1c at week 26. The primary estimand (treatment 
policy) evaluated the effect regardless of trial product discontinuation or 
rescue medication use (effectiveness). A secondary estimand (hypothetical) 
evaluated the effect of trial product while on treatment without rescue med-
ication (efficacy) using a mixed model for repeated measures (MMRM), and 
is the method used in many previous T2D studies. Oral sema resulted in clini-
cally meaningful reductions in both HbA1c (all doses) and body weight (higher 
doses) at week 26 (Table). Adverse events (AEs) occurred in 58, 53 and 57% 
for 3, 7 and 14 mg oral sema, respectively, and 56% with placebo. The most 
common AE with oral sema was transient mild or moderate nausea. Nausea 
occurred in 5-16% of patients with oral sema vs. 6% with placebo. Oral sema 
demonstrated superiority vs. placebo in reducing HbA1c (all dose levels) and 
body weight (14 mg) and was well tolerated in T2D uncontrolled on diet and 
exercise (ClinicalTrials.gov NCT02906930).
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these analyses, consistent with clinical trials. Similar BKA and HHF results 
were seen in a subgroup with established CV disease. In this large compre-
hensive analysis, neither CANA nor other SGLT2i showed an increased risk 
of amputation vs. non-SGLT2i. Because on-treatment median exposure was 
<6 months, future observational studies with longer duration are needed. 
This study helps to further characterize the potential benefits and harms of 
SGLT2i as observed in routine clinical practice to complement the evidence 
from clinical trials and prior observational studies.

Supported By: Janssen Research & Development, LLC

 &  5‑LB
Sotagliflozin in Combination with Optimized Insulin Therapy 
Reduced HbA1c Levels with a Decreased Daily Insulin Requirement 
after 52 Weeks in Adults with T1D
JEREMY PETTUS, STUART A. WEINZIMER, RORY J. MCCRIMMON, FRANCISCO 
JAVIER AMPUDIA BLASCO, JOHN A. STEWART, PAUL STRUMPH, JULIANA 
H. OLIVEIRA, PABLO LAPUERTA, RITA CASTRO, San Diego, CA, New Haven, CT, 
Dundee, United Kingdom, Valencia, Spain, Laval, QC, Canada, Moneta, VA, Bridge-
water, NJ, Basking Ridge, NJ

In most patients with T1D, adequate glycemic control is not achieved with 
insulin therapy alone, and intensifying insulin therapy can increase the risk 
of hypoglycemia. Sotagliflozin (SOTA) is a dual SGLT1 and SGLT2 inhibitor, 
which blunts and delays postprandial hyperglycemia and reduces renal glu-
cose reabsorption. In two 52 weeks phase 3 studies adults with T1D were 
randomized 1:1:1 to placebo + insulin (PBO), SOTA 200 mg + insulin or SOTA 
400 mg + insulin, once daily, after 6 weeks of insulin therapy optimization. 
HbA1c change over 52 weeks, along with change of daily insulin dose and 
safety, were assessed using a pooled analysis. Significant HbA1c reductions 
were observed with SOTA 200 or 400 vs. PBO at week 24 and sustained to 
52 weeks, with a concomitant decrease in total daily insulin dose, mainly 
due to reduction in bolus insulin (BI), as 70-80% of the total insulin reduction 
was from BI for both SOTA doses. At 52 weeks, patients in SOTA groups had 
a lower incidence of severe hypo (SH) but more genital mycotic infections, 
DKA and diarrhea than PBO.

In conclusion, SOTA demonstrated additional and sustained reduction 
of HbA1c on top of optimized insulin while reducing total daily insulin dose 
(mainly BI doses), with less incidence of SH. This may be an additional ther-
apy for patients with T1D without good glycemic control despite optimized 
insulin therapy.

Table. Pooled Efficacy and Safety Results from Randomization to Week 52 
on a Background of Optimized Insulin Therapy inTandem1 and 2 (inTandem1, 
NCT02384941 and inTandem2, NCT02421510).

Placebo
n=526

SOTA 200 mg
n=524

SOTA 400 mg
n=525

Baseline Characteristics
Age (mean [s.d]) 42.5 (13.3) 44.4 (13.7) 44.0 (13.4)
BMI mg/m2 (mean [s.d.]) 28.54 (5.28) 28.89 (5.56) 28.74 (5.18)
HbA1c (%) (mean [s.d.]) 7.66 (0.81) 7.68 (0.77) 7.64 (0.78)
Total insulin dose (IU) (mean [s.d.]) 64.4 (36.6) 62.7 (36.6) 62.8 (33.5)
Bolus insulin dose (IU) (mean [s.d.]) 31.9 (23.4) 30.7 (20.8) 31.3 (21.1)
Basal insulin dose (IU) (mean [s.d.]) 32.5 (17.5) 32.0 (20.5) 31.4 (16.9)

Efficacy: HbA1c change from Baseline
Week 24 Treatment Comparison
LS Mean (SE), a % (p-value) N/A -0.36 (p<0.001) -0.38 (p<0.001)
Week 52 Treatment Comparison
LS Mean (SE), a % (p-value) N/A -0.23 (p<0.001) -0.32 (p<0.001)

Insulin Change from Baseline at Week 52
Total insulin 
‑ Percent change (%) from Baseline

LS Mean (SE), p-value
Treatment Comparison vs. Placebo LS Mean (SE), p-value

‑ Absolute change (IU)
LS Mean (SE), p-value

2.12 (0.959), p=0.028
N/A

0.18 (0.657), p=0.78

-4.98 (0.955), p<0.001
-7.10 (1.301), p<0.001

-3.51 (0.654), p<0.001

-8.21 (0.958), p<0.001
-10.33 (1.303), p<0.001

-5.86 (0.656), p<0.001
Bolus insulin 

‑ Percent change (%) from Baseline
LS Mean (SE), p-value
Treatment Comparison vs. placebo LS Mean (SE), p-value

‑ Absolute change (IU)
LS Mean (SE), p-value

‑ Proportion of insulin reduction attributable to bolus insulinb 

5.14 (2.338), p=0.028
N/A

-1.45 (0.511), p=0.004
N/A

-1.48 (2.332), p=0.52
-6.63 (3.182), p=0.037

-3.08 (0.508), p<0.001
82.8%

-8.58 (2.338), p<0.001
-13.73 (3.187), p<0.001

-4.28 (0.510), p<0.001
71.3%

Basal insulin
‑ Percent change (%) from Baseline

LS Mean (SE), p-value
Treatment Comparison vs. PBO LS Mean (SE), p-value

‑ Absolute change (IU)
LS Mean (SE), p-value

‑ Proportion of insulin reduction attributable to basal insulinb

4.75 (1.137), p<0.001
N/A

1.58 (0.337), p<0.001
N/A

-2.36 (1.136), p=0.038
-7.11 (1.554), p<0.001

-0.64 (0.336), p=0.055
17.2%

-4.50 (1.136), p<0.001
-9.25 (1.554), p<0.001

-1.72 (0.336), p<0.001
28.7%

Patients with Safety Event through 52 Weeks
Any TEAE, n (%) 374 (71.1) 393 (75.0) 390 (74.3)
DKA,c,d n (%) 1 (0.2) 15 (2.9) 20 (3.8)
Severe hypoglycemia,c n (%) 39 (7.4) 30 (5.7) 23 (4.4)
Diarrhea,e n (%) 27 (5.1) 34 (6.5) 46 (8.8)
Genital mycotic infection, n (%) 15 (2.9) 48 (9.2) 63 (12.0)

BMI, Body Mass Index; DKA, Diabetic Ketoacidosis; IU, International Units; 
LS (SE), Least Square Means and Standard Error; N/A, Not Applicable; TEAE, 
Treatment-Emergent Adverse Event. aStatistical comparisons of each SOTA 
arm to placebo were preplanned and performed using a generalized linear 
model with repeated measures statistics. bProportion of insulin reduction 
attributable to bolus or basal insulin was calculated by LS Mean of absolute 
bolus or basal insulin dose change (IU) from BL over bolus + basal absolute 
dose change from baseline (IU), number of patients on which the raw means 
and LS means are not the same for each type of insulin. cAdjudicated event of 
special interest. dDKA cases were adjudicated as “yes with certainty,” “yes, 
probably,” “no, unlikely,” “no with certainty,” “unclassifiable,” and “insufficient 
data.” Positively adjudicated cases were classified as either “with certainty” 
or “probably.” eDiscontinuation of drug due to diarrhea was: 0.4% placebo, 
0.4% SOTA 200 mg, and 0.8% SOTA 400 mg.

 &  6‑LB
Alirocumab and Cardiovascular Outcomes in Patients with Acute 
Coronary Syndrome (ACS) and Diabetes—Prespecified Analyses of 
ODYSSEY OUTCOMES
KAUSIK K. RAY, HELEN COLHOUN, MICHAEL SZAREK, MARIE BACCARA-DINET, 
DEEPAK L. BHATT, VERA BITTNER, ANDRZEJ J. BUDAJ, RAFAEL DIAZ, SR., 
SHAUN G. GOODMAN, CORINNE G. HANOTIN, J. WOUTER JUKEMA, VIRGINIE 
LOIZEAU, RENATO D. LOPES, ANGELE MORYUSEF, ROBERT PORDY, ARSEN 
D. RISTIC, MATTHEW ROE, JOSÉ TUÑÓN, HARVEY D. WHITE, GREGORY G. 
SCHWARTZ, PHILIPPE G. STEG, ODYSSEY OUTCOMES INVESTIGATORS, London, 
United Kingdom, Edinburgh, United Kingdom, Brooklyn, NY, Montpellier, France, Bos-
ton, MA, Birmingham, AL, Warsaw, Poland, Rosario, Argentina, Toronto, ON, Canada, 
Paris, France, Leiden, Netherlands, Clamart, France, Durham, NC, Bridgewater, NJ, 
Tarrytown, NY, Belgrade, Serbia, Madrid, Spain, Auckland, New Zealand, Denver, CO

Background: People with diabetes and recent ACS are at higher risk for 
ischemic CV events and derive greater benefit from intensive lipid-lowering 
therapy than those without diabetes. Effect of PCSK9 inhibition in patients 
with recent ACS and diabetes is unknown.

Methods: Alirocumab (ALI) is a fully human monoclonal antibody to 
PCSK9. In ODYSSEY OUTCOMES, 18,924 patients with recent ACS and LDL-
C≥70mg/dL on a maximum-tolerated dose of atorvastatin or rosuvastatin 
were randomly assigned to ALI 75mg or placebo SC every 2 weeks. ALI 
blindly increased to 150mg or decreased to placebo to achieve an LDL-C of 
25-50mg/dL. Primary efficacy endpoint was time to first MACE: CHD death, 
nonfatal MI, ischemic stroke or hospitalization for unstable angina. This pre-
specified analysis reports efficacy and safety by baseline glucometabolic 
status, including new-onset diabetes (NOD).

Results: Table reports incidence of MACE by assigned treatment and 
baseline glucometabolic status. Overall ALI reduced MACE, without evi-
dence of effect modification by baseline glucometabolic status: a greater 
absolute risk reduction was observed with ALI in those with diabetes. NOD 
was not increased with ALI.

EVOLVING CONCEPTS IN CLINICAL MANAGEMENT STRATEGIES
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Conclusion: Patients with recent ACS and diabetes derived greater abso-
lute benefit from ALI added to maximum-tolerated statin. No increase in 
NOD was seen with ALI (NCT01663402).

Table.

Category N (% of 
cohort)

MACE cumulative 
incidence

ARR Hazard ratio
(95% CI)

Pinteraction

Alirocumab
n/N (%)

Placebo
n/N (%)

All subjects 18,924 (100) 903/9462 
(9.5)

1052/9462 
(11.1)

1.6 0.85 
(0.78, 0.93) NA

Diabetes 5444 (28.8) 380/2693 
(14.1)

452/2751 
(16.4)

2.3 0.84 
(0.74, 0.97)

0.98 Prediabetes 8246 (43.6) 331/4130 
(8.0)

380/4116 
(9.2)

1.2 0.86 
(0.74, 1.00)

Normoglycemia 5234 (27.7) 192/2639 
(7.3)

220/2595 
(8.5)

1.2 0.85 
(0.70, 1.03)

Median follow-up: 34 months. ARR, Absolute Risk Reduction; NA, Not 
Applicable.

Supported By: Sanofi; Regeneron Pharmaceuticals, Inc.
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7‑LB
The Relationship between A1C and Hypoglycemia in the Diamond 
Study
MONIKA REDDY, MARGA GIMENEZ, VANESSA MOSCARDO, NICK OLIVER, Lon-
don, United Kingdom, Barcelona, Spain, Valencia, Spain

We revisited the well-known inverse relationship between A1C and hypo-
glycemia using data from phase 1 of the Diamond clinical trial that compared 
usual care to real-time continuous glucose monitoring (CGM) in subjects 
with type 1 diabetes using MDI and with A1C levels from 7.5% to 9.9%. Data 
from 157 subjects (104 and 53 in the CGM and control groups, respectively) 
were analyzed. The percentages of sensor glucose (SG) values ≤70 mg/dL 
(≤3.9 mmol/L) (“%≤70”) and of those indicating clinically significant hypogly-
cemia (≤54 mg/dL [≤3.0 mmol/L]) (“%≤54”) during the initial and final weeks 
of the 24-week study were calculated for each subject and compared to cor-
responding baseline and 24-week A1C values. At baseline, the percent ≤70 
was similar for the two groups (p=0.24), as was the percent ≤54 (p=0.10). 
There was a trend toward more hypoglycemia for subjects near the minimum 
allowed A1C value of 7.5% (Figure A). At 24 weeks (Figure B), there were 
significant between-group differences in favor of CGM at both thresholds, 
and the association between decreasing A1C and increasing exposure to SG 
values ≤54 mg/dL was attenuated. Subjects in the CGM group averaged ~16 
minutes/day with SG ≤54 mg/dL. These data suggest patients with access 
to CGM alerts and alarms take appropriate and timely measures to nearly 
eliminate exposure to clinically meaningful hypoglycemia. CGM allows safe 
intensification of MDI therapy and achievement of near-normal A1C levels.

Figures A‑B.

8‑LB

WITHDRAWN

9‑LB
The Relationship between A1C and Hypoglycemia in the HypoDE 
Study
NICK OLIVER, GUIDO FRECKMANN, MARGA GIMENEZ, MONIKA REDDY, NOR-
BERT HERMANNS, LUTZ HEINEMANN, London, United Kingdom, Ulm, Germany, 
Barcelona, Spain, Bad Mergentheim, Germany, Düsseldorf, Germany

There is an inverse relationship between A1C and hypoglycemia which 
may be impacted by use of continuous glucose monitoring (CGM). Using data 
from the HypoDE clinical trial, we compared usual care to real-time CGM in 
subjects with type 1 diabetes using MDI and impaired hypoglycemia aware-
ness or recent severe hypoglycemia. Data from 149 subjects (75 CGM/inter-
vention and 74 SMBG/control) were analyzed. The percentages of sensor 
glucose (SG) values ≤70 mg/dL (≤3.9 mmol/L) (“%≤70”) and of those indicat-
ing clinically significant hypoglycemia (≤54 mg/dL [≤3.0 mmol/L]) (“%≤54”) 
during the blinded 4-week run-in and the final 4 weeks of the 26-week study 
were calculated for each subject and compared to corresponding baseline 
and 26-week A1C values. At baseline, the percent ≤70 and the percent ≤54 
were similar for the two groups and there was a trend toward more hypo-
glycemia for subjects with lower A1C values (Figure A). At 26 weeks (Figure 
B), there were significant (p<0.01) between-group differences in favor of 
CGM at both thresholds, and the association between decreasing A1C and 
increasing exposure to SG values ≤54 mg/dL was attenuated. These data 
suggest patients at highest risk of hypoglycemia with access to CGM alerts 
and alarms take appropriate and timely measures to nearly eliminate expo-
sure to clinically meaningful hypoglycemia. CGM allows safe intensification 
of MDI therapy and achievement of near-normal A1C levels in hypoglycemia-
prone individuals.

Figures A‑B.

10‑LB
Opioid Receptor Blockade with Intranasal Naloxone Prevents the 
Development of Hypoglycemia‑Associated Autonomic Failure
SANDRA ALEKSIC, ERIC LONTCHI-YIMAGOU, RAPHAEL HULKOWER, MICHELLE 
CAREY, MERCY UDE, WILLIAM G. MITCHELL, OANA SANDU, NORICA TOMUTA, 
HARRY SHAMOON, MEREDITH HAWKINS, Bronx, NY

Attainment of near-normal glycemic goals in type 1 diabetes (T1D) is lim-
ited by iatrogenic hypoglycemia. Repeated episodes of hypoglycemia lead to 
Hypoglycemia-Associated Autonomic Failure (HAAF), with blunted counter-
regulatory hormone responses. We previously reported that pharmacologic 
activation of opioid receptors experimentally recapitulates some features of 
HAAF (Diabetes 66:2764; 2017), and opioid antagonism with intravenous nal-
oxone prevents experimentally induced HAAF in healthy subjects. We there-
fore hypothesized that intranasal naloxone would augment central blockade 
of opioid receptors by bypassing the blood-brain barrier, and would provide 
a feasible outpatient approach to prevent HAAF.

Using a randomized, double-blinded placebo-controlled study design,  
7 healthy subjects (7M; age 43±3 year; BMI 25.9±0.9 kg/m2) participated in 
paired two-day studies, 5 weeks apart. Day 1 consisted of two 120 minute 
hypoglycemic (~54 mg/dl) hyperinsulinemic clamps, with hourly intranasal 
administration of either saline (placebo) or naloxone (4 mg hourly). On day 2,  
subjects underwent one 120 minute hypoglycemic clamp (~54 mg/dl).  
As expected, HAAF was experimentally induced in the placebo studies, 
based on lower peak epinephrine levels (mean±SEM: first hypoglycemic epi-
sode=1375±182 vs. third episode=858±235, pg/ml, p=0.004). With intranasal 
naloxone, epinephrine levels did not differ from the first to the third hypo-
glycemic episode (first=942±190 vs. third episode=857±134 pg/ml, p=0.4). 
Naloxone did not alter the responses of plasma glucagon, cortisol or growth 
hormone, or hypoglycemic symptoms.

These findings suggest that HAAF can be prevented by acute blockade 
of opioid receptors during hypoglycemia, presumably by inhibiting opioid 
receptor activation by circulating endorphins. Thus, acute self-administra-
tion of intranasal naloxone could be an effective and feasible ‘real-world’ 
approach to ameliorate HAAF in T1D.

Supported By: National Institutes of Health

COMPLICATIONS—HYPOGLYCEMIA
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COMPLICATIONS—MACROVASCULAR—ATHEROSCLEROTIC CARDIOVASCULAR DISEASE AND HUMAN DIABETES

CGM glucose, 51% had significant reduction in time <60 mg/dl, 44% had a sig-
nificant reduction in both, and 97% had a significant reduction in at least one 
outcome. For every subject with mean CGM glucose that was nominally higher 
in the BP arm, the mean glucose in the BP arm was <154 mg/dl (predicted A1c 
<7%) and the average time <60 mg/dl was less than in the UC arm (significantly 
less in 2/6 cases). These analyses provide a new prospective on the efficacy of 
the BP emphasizing the benefit to individuals rather than the group as a whole. 
Subjects least likely to benefit were those who had extremely tight glycemic 
control and minimal hypoglycemia under UC.

COMPLICATIONS—MACROVASCULAR— 
ATHEROSCLEROTIC CARDIOVASCULAR DISEASE AND 

HUMAN DIABETES

13‑LB

WITHDRAWN

 14‑LB
Enrichment of miR‑126 Boosts the Therapeutic Effects of Endothe‑
lial Progenitor Cells Derived Exosomes on Ischemic Stroke in Dia‑
betic Mice
JINJU WANG, QUNWEN PAN, HUA LIU, BIN ZHAO, YI YANG, XIAOTANG MA, JI 
BIHL, Fairborn, OH, Zhanjiang, China, Dayton, OH, Wuhan, China

We have demonstrated that endothelial progenitor cell (EPCs) have 
therapeutic effects on ischemic stroke in diabetic mice and that microRNA 
(miR)-126 modulates the function of EPC through vascular endothelial 
growth factor receptor 2 (VEGFR2) pathway in cell culture studies. Here, we 
determined the effects of EPC-released exosomes (EPC-EXs) on ischemic 
stroke in diabetic mice and tested whether miR-126 enriched EPC-EXs (EPC-
EXsmiR126) could have enhanced efficacy. Type 2 diabetic mice subjected to 
filament-induced focal ischemic stroke were intravenously administrated 
with vehicle, or PKH26 labelled EPC-EXs or EPC-EXsmiR-126. The neurologi-
cal deficit score (NDS), cerebral blood flow (CBF), infarct volume, cerebral 
microvascular density (MVD), cell death, angiogenesis and neurogenesis, 
and levels of miR-126, VEGFR2 and cleaved caspase-3 were measured. We 
found: 1.) Injected EPC-EXs merged with brain endothelial cells, neurons and 
astrocytes dominantly in the peri-infarct area; 2.) EPC-EXsmiR126 were more 
effective than EPC-EXs in decreasing NDS, ischemic damage and cell death, 
and increasing CBF and MVD on both day 2 and 14, and in promoting angio-
genesis and neurogenesis on day 14; 3.) These effects were accompanied 
with down-regulated cleaved caspase-3 on day 2 and prolonged VEGFR2 
up-regulation till day 14. The data suggest that transfusion of EPC-EXsmiR126 

has enhanced therapeutic efficacy on ischemic stroke in diabetic mice by 
attenuating acute injury and promoting neurological function recovery.

Supported By: American Diabetes Association (1-17-IBS-187 to J.B.)

11‑LB
Hypoglycemia Unawareness in T1DM Is Associated with Altered 
Brain Default Mode Network Connectivity
DEREK GROSKREUTZ, JANICE HWANG, DONGJU SEO, CHERYL LACADIE, LISA 
PARIKH, RENATA BELFORT-DEAGUIAR, DUSTIN SCHEINOST, RAJITA SINHA, 
TODD CONSTABLE, ROBERT SHERWIN, New Haven, CT

The impact of hypoglycemia awareness (HA) on brain resting state con-
nectivity remains unclear. To examine the impact of HA on the default mode 
network (DMN), a functional network in the brain that is active during wake-
ful rest and associated with introspection, 12 T1DM individuals with hypo 
unawareness (T1DM-UW) (by Clarke score) (7F/5M, age 44±12 years, BMI 
26.4±4.2 kg/m2, HbA1c 7.1±0.7) and 15 T1DM-Aware (AW) (10F/5M, age 
30±7, BMI 24.5±3.1, HbA1C 7.1±0.9) individuals underwent resting state 
BOLD fMRI scanning to assess the DMN during a two-step euglycemic (Eu)-
hypoglycemic (Hypo) clamp (90-60 mg/dl). T1DM-AW individuals exhibited a 
hypoglycemia-induced decrease in DMN connectivity (P<0.001). In contrast, 
T1DM-UW individuals showed no difference in connectivity between con-
ditions. Moreover, the degree of DMN inhibition correlated inversely with 
plasma cortisol (r=-0.432, p=0.031), norepinephrine (r=-0.40, p=0.038) and 
positively with hypoglycemia symptom scores (r=0.40, p=0.037). These 
findings suggest that, unlike T1DM-AW individuals, hypoglycemia fails to 
elicit changes in the DMN amongst T1DM-UA individuals. Furthermore, the 
change in DMN connectivity is associated with measures of physiological 
and interoceptive responses to stress. These findings highlight the need 
for future studies to investigate whether avoidance of hypoglycemia can 
restore brain connectivity patterns.

Figure.

Supported By: National Institutes of Health

12‑LB
Novel Analysis of Bionic Pancreas Trial Data Emphasizing Benefit 
to Individuals Rather than the Group as a Whole
JASON SLOANE, Boston, MA

We previously showed in a multicenter, outpatient, random-order crossover 
trial (n=39, 11 days each arm) that the bionic pancreas (BP) reduced group 
mean CGM glucose (141±10 vs. 162±29 mg/dl, p<0.0001) and percent of time 
spent <60 mg/dl (0.6±0.6% vs. 1.9±1.7%, p<0.0001) relative to usual care (UC) 
with pump ± CGM (El-Khatib FH, et al. Lancet. 2017; 389:369-80). We applied 
a new statistical approach to these data to determine how many individuals 
saw benefit for each outcome. We compared the average CGM glucose and 
average time <60 mg/dl between the BP and UC arms for each patient using 
autoregressive time series models to determine significance of differences. 
We found that 72% of subjects had a statistically significant reduction in mean 
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8 weeks (1.5±2.4 vs. 1.0±2.5 (kg/m2), p=0.65). After adjustment for treatment 
and other covariates, abnormal RHI (≤ 1.67) was associated with decreased 
nighttime SBP (110.6±3.4 vs. 126.8±3.4 (mmHg), p=0.0003), and increased 
nighttime DBP (69.1±5.0 vs. 63.2±5.1 (mmHg), p=0.16) although lack of power 
to detect the statistical significance.

In conclusion, our study showed that treatment with liraglutide over  
8 weeks was unable to correct the abnormal elevation in nocturnal BP known 
to occur in patients with T2DM. ABPM also confirmed the known side effect 
of increase in heart rate previously seen in other liraglutide trials. Abnormal 
RHI tended to be associated with all patients with high DBP.

Supported By: Eunice Kennedy Shriver National Institute of Child Health and 
Human Development (K12HD043451); Building Interdisciplinary Research Careers in 
Women’s Health; National Institutes of Health (U54GM104940)

17‑LB
What Mediated Pioglitazone’s Cardiovascular (CV) Benefit in the 
IRIS Trial?
SILVIO E. INZUCCHI, CATHERINE M. VISCOLI, LAWRENCE H. YOUNG, MARK J. 
GORMAN, ROBIN A. CONWIT, GREGORY G. SCHWARTZ, WALTER KERNAN, New 
Haven, CT, Portland, ME, Bethesda, MD, Denver, CO

In the Insulin Resistance Intervention after Stroke (IRIS) trial, pioglitazone 
(PIO) reduced the risk of fatal/nonfatal stroke/MI by 24% vs. placebo (PLA) 
in 3876 nondiabetic patients with insulin resistance (IR) and recent stroke 
or transient ischemic attack (TIA). We sought to determine which factor(s) 
modified by PIO were associated with its CV benefit.

The effect of PIO was quantified using Cox models. Starting with a bivari-
ate model, change from baseline at year 1 in a single factor (Table) was 
included as a covariate for stroke/MI events beyond year 1. The resulting 
percent change in log HR for PIO towards the null was defined as the percent 
mediation of PIO’s effect by that factor. The combined effect was assessed in 
a model using all factors identified in bivariate models as potential mediators.

The factor with the largest impact (26%) was HDL-C, with smaller mediat-
ing effects (<15%) from CRP, TG, BP and glucose. Together, these factors 
accounted for 43% of the treatment benefit. We could not confirm any medi-
ating effect from the reduction in measures of IR. Findings were similar in 
several sensitivity analyses.

In summary, no single factor explained the majority of PIO’s CV benefit 
in IRIS. PIO’s favorable effects in patients with IR and stroke/TIA is likely 
mediated through multiple and combined benefits on lipids, BP, glucose, and 
inflammation.

Table. Change in Log HR (Percent Mediation) after Controlling for Individual 
Factors and Their Combination.

Factor Mean (SE) for Factor Treatment Effect,
Adjusted for Factor

%Δ
log(HR)

Baseline Δ at Year 1
ALL PLA PIO HR 95% CI

None —  — 0.779 (0.59, 1.02) —
HDL-C (mg/dL) 46.8 (0.2) 2.3 (0.2) 5.5 (0.3) 0.831 (0.63, 1.09) 25.9%
CRP (mg/L)* 4.6 (0.2) -0.3 (0.3) -1.2 (0.3) 0.805 (0.61, 1.06) 13.1%
TG (mg/dL)* 137.5 (1.1) -1.7 (1.3) -16.2 (1.2) 0.799 (0.61, 1.05) 10.2%
Glucose (mg/dL) 98.1 (0.2) 1.3 (0.4) -2.9 (0.3) 0.792 (0.60, 1.04) 6.6%
SBP (mm Hg) 133.0 (0.3) -0.8 (0.5) -2.1 (0.5) 0.792 (0.60, 1.04) 6.6%
DBP (mm Hg) 79.1 (0.2) -1.0 (0.3) -3.0 (0.3) 0.781 (0.59, 1.03) 1.0%
LDL-C (mg/dL) 87.5 (0.6) 2.3 (0.7) 3.2 (0.8) 0.772 (0.59, 1.01) -3.6%
HOMA-IR* 5.4 (0.1) 0.3 (0.1) -1.3 (0.1) 0.709 (0.53, 0.94) -37.7%
Insulin (μU/mL)* 22.1 (0.2) 0.4 (0.4) -5.1 (0.3) 0.707 (0.53, 0.94) -38.8%
Combined model (HDL-C, CRP, glucose, SBP, DBP) 0.868 (0.66, 1.15) 43.3%
*Skewed distributions; values were log transformed before analysis. HDL-C= 
High Density Lipoprotein Cholesterol; CRP=High-Sensitivity C-Reactive 
Protein; TG=Triglycerides; SBP=Systolic Blood Pressure; DBP=Diastolic Blood 
Pressure; LDL-C=Low Density Lipoprotein Cholesterol; HOMA-IR=Homeostatic 
Model Assessment of Insulin Resistance.

Supported By: National Institute of Neurological Disorders and Stroke (U01NS044876)

15‑LB
Risk Factors for Cardiovascular Disease (CVD) in Adults with Type 1 
Diabetes (T1D)
SANJEEV N. MEHTA, MENGDI WU, NICOLE C. FOSTER, RODICA POP-BUSUI, 
MICHELLE KATZ, JILL P. CRANDALL, FIDA BACHA, KRISTEN J. NADEAU, INGRID 
LIBMAN, PAUL HIERS, KARA R. MIZOKAMI-STOUT, LINDA DIMEGLIO, JENNIFER 
SHERR, RICHARD E. PRATLEY, SHIVANI AGARWAL, JANET K. SNELL-BERGEON, 
EDA CENGIZ, SARIT POLSKY, VIRAL N. SHAH, Boston, MA, Tampa, FL, Ann Arbor, 
MI, Bronx, NY, Houston, TX, Denver, CO, Pittsburgh, PA, Gainesville, FL, Indianapolis, 
IN, New Haven, CT, Orlando, FL, Philadelphia, PA, Aurora, CO

The T1D Exchange (T1DX) Clinic Registry assessed CVD risk factors in a 
large, contemporary cohort of adults with T1D living in the U.S. To under-
stand the incidence and CVD risk factors, we evaluated the association of 
CVD risk factors and 5-year risk of CVD in adults ≥18 years of age, without 
CVD at enrollment in the T1DX. CVD was defined as a composite outcome 
of clinic reported fatal or non-fatal events of ischemic heart disease and 
heart failure. Associations between diabetic specific and traditional CVD 
risk factors and incident CVD were examined by logistic regression adjust-
ing for potential confounders. The study included 4,463 participants (55% 
female, 91% non-Hispanic white, mean age 41 years, T1D duration 21 years). 
At enrollment, mean HbA1c was 7.7%, 43% used statin, and 45% used blood 
pressure medication. Incident CVD was reported by 419 (9.4%) participants 
during the 5-year follow-up. Age, diabetes duration, elevated BMI, triglyc-
erides (TG), and diabetic nephropathy were associated with greater odds of 
CVD [Table]. Sex, mean HbA1c, HbA1c variability, pulse pressure, and hyper-
tension were not associated with CVD. Markers of insulin resistance (BMI 
and TG) and diabetic nephropathy are important risk factors for CVD. Longer 
follow-up is required to assess the impact of other CVD risk factors on CVD 
in adults with T1D.

Supported By: The Leona M. and Harry B. Helmsley Charitable Trust

16‑LB
The Effect of Liraglutide on 24‑Hour Ambulatory Blood Pressure in 
Patients with T2DM—A Pilot Study
DRAGANA LOVRE, BONNIE KATALENICH, CARLY CARRION OLMEDA, SARAH B. 
CAMITTA, AMNA N. KHAN, VIVIAN FONSECA, TINA K. THETHI, New Orleans, LA, 
Ocala, FL, Philadelphia, PA

The GLP-1 receptor agonists have been shown to decrease blood pressure 
(BP) in clinical trials using office BP measurements. However, the effect of 
GLP-1 agonist liraglutide on 24-hour ambulatory blood pressure and on the 
nocturnal BP decrease (dipping) have not been adequately assessed in large 
trials. To better characterize the effect of GLP-1 agonists on 24-hour ambula-
tory BP in subjects with T2DM we conducted a randomized controlled trial 
comparing the effects of liraglutide to placebo. Eleven subjects with T2DM 
(mean age 58.6±7.4 years, female 63.7%, African-American 72.7%) were 
randomized to 8 weeks of treatment with liraglutide (n=6) or placebo (n=5). 
ABPM and EndoPAT (Peripheral Arterial Tone) for assessment of endothelial 
dysfunction were done at baseline, 4 weeks and 8 weeks of therapy. Mixed 
models with repeated measures was used to estimate the treatment effect 
over time. Treatment with liraglutide was found to increase the nighttime 
SBP (LSM±SE): 135.3±4.3 vs. 102.1±4.5 (mmHg), p=0.0015), diastolic BP 
(DBP) (74.7±6.1 vs. 57.5±5.6 (mmHg), p=0.047) and increase daytime heart 
rate (109.5±9.2 vs. 77.1±7.9 (mmHg), p=0.021) after adjusting for age, race, 
history of hypertension, current use of ACE-I/ARBs and Reactive Hyperemia 
Index (RHI). There was no significant change in BMI between baseline and  
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Conclusion: Chronic hyperglycemia impaired blood flow recovery and EPC 
mobilization in response to tissue ischemia, and pretreatment of melatonin 
could reduce these effects.

Supported By: Ministry of Science and Technology of Taiwan (104-2314-B-075-
047, 106-2314-B-010-033-MY3, 106-2314-B-075-078-MY3)

22‑LB
Inhibition of Myeloperoxidase and MPO Reverses Microvascular 
Insulin Resistance in High‑Fat Diet (HFD)‑Fed Rats
EUGENE BARRETT, KEVIN W. AYLOR, WEIDONG CHAI, LI-MING GAN, Charlot-
tesville, VA, Gothenburg, Sweden

Chronic, low-level inflammation underlies much of the vascular and meta-
bolic insulin resistance associated with HFD. Release of MPO by leukocytes 
may be an early contributor to the inflammatory process and endothelial 
dysfunction that accompanies HFD feeding. Plasma MPO concentrations are 
increased in both human obesity and diabetes and HFD-fed rats. However, 
the impact of MPO on microangiopathy and its relation to insulin resistance is 
unclear. We tested whether AZD5904 (a potent, irreversible inhibitor of MPO, 
AstraZeneca) improves endothelial function and vascular insulin responses 
in insulin resistant, adult male SD rats fed a HFD (60% calories from fat) for 
2 weeks. HFD fed rats received vehicle (n=8) or AZD5904 (75 μmol/kg/day, 
n=10) via an Alzet Mini pump for 2 weeks. A 3rd group of rats (n=8, vehicle 
alone) were fed a chow diet for 2 weeks. After 2 weeks of HFD or control diet, 
rats were fasted overnight and received a 2-hour euglycemic insulin clamp 
(3 mU/kg/minutes). Hindleg muscle microvascular perfusion was assessed 
using contrast-enhanced ultrasound and insulin-stimulated steady-state 
whole body glucose disposal was determined. Insulin infusion increased 
muscle microvascular perfusion by 2-3 fold in chow fed rats (p<0.05). HFD 
feeding abolished insulin-induced microvascular recruitment in muscle, and 
decreased insulin-mediated glucose disposal by ~45% (p<0.01). Simultane-
ous treatment with AZD5904 fully restored insulin-mediated muscle micro-
vascular perfusion (p<0.05) in HFD rats, but did not improve insulin-stimulated 
glucose disposal in HFD-fed rats. We conclude that inhibition of MPO with 
AZD5904specifically reverses muscle microvascular insulin resistance in HFD 
rats. This implicates MPO as a significant contributor to HFD-induced endo-
thelial inflammation and suggests a role for MPO inhibition to improve micro-
vascular complications in patients with vascular insulin resistance.

Supported By: AstraZeneca

 23‑LB
Novel Risk Panel for CAD and All‑Cause Mortality in Type 1 Dia‑
betes
AMENA KESHAWARZ, RACHEL M. SIPPL, HEATHER REBUCK, SARAH DONALD, 
SHARON Y. HUANG, ROBERT H. CHRISTENSON, JANET K. SNELL-BERGEON, 
Aurora, CO, Baltimore, MD

Coronary artery disease (CAD) prevalence is increased and life expec-
tancy is reduced by more than a decade in people with type 1 diabetes 
(T1D) compared to nondiabetics (non-DM), but traditional risk factors do 
not explain all of the increased risk. We examined whether three novel risk 
markers, high-sensitive cardiac troponin T (hs-cTnT), N-terminal pro-B-type 
natriuretic peptide (NT-proBNP), and growth differentiation factor 15 (GDF-
15), are elevated in T1D and predict CAD and mortality.

1,416 adults age 19-56 (652 T1D, 754 non-DM) were enrolled in the Coro-
nary Artery Calcification in type 1 diabetes (CACTI) study from 2000-2002. We 
assessed CAD events (fatal or non-fatal myocardial infarction, coronary artery 
bypass graft, or angioplasty) with annual follow-up questionnaires. In-person 
visits occurred at 3, 6, and 12 years after baseline. Serum samples from the 
visit prior to a CAD event or death or from the last in-person visit were avail-
able for 1,389 participants and were assayed for hs-cTnT, NT-proBNP, and GDF-
15 at the University of Maryland. Elevated marker levels were defined as those 
above the 95th percentile among non-DM participants. Biomarker levels were 
compared by T1D status in linear regression, and logistic regression was used 
to examine associations with CAD and all-cause mortality.

Age- and sex-adjusted LSmeans ± SE for log hs-cTnT (2.0±0.02 vs. 1.6±0.02, 
p<0.0001), log NT-proBNP (3.8±0.04 vs. 3.5±0.03, p<0.0001), and log GDF-15 
(6.5±0.02 vs. 6.2±0.02, p<0.0001) were significantly higher in T1D than non-
DM participants. Over the follow-up period, there were 72 CAD events (53 
T1D, 19 non-DM) and 76 deaths (58 T1D, 18 non-DM). Having elevated levels 
of all 3 vs. none of the markers was a significant predictor of both CAD (OR 
[95% CI] 6.4 [2.0-20.7]) and all-cause mortality (OR [95% CI] 10.7 [3.3-35.4]), 
independent of age, sex, renal function and T1D status.

A panel of novel markers, hs-cTnT, NT-proBNP, and GDF-15, are elevated in 
T1D and may help identify those at risk for CAD events and mortality.

Supported By: American Diabetes Association (7-13-CD-10 to J.K.S-B.); National 
Institutes of Health

18‑LB
Gemigliptin, a Dipeptidyl Peptidase‑4 Inhibitor, Protects against 
Cardiovascular System in Cardiac I/R Injury and Hypertensive Rats
JIN-SOOK PARK, DAE-HWAN NAM, EUN-BOK BAEK, Seoul, Republic of Korea, 
Daejeon, Republic of Korea

Cardiovascular disease (CVD) is implicated in the high morbidity and 
mortality in diabetic patients. Improvement in cardiovascular complications 
with maintaining glucose level and managing cardiovascular risk factors is 
important role. Currently, the impact of hypoglycemic medications on CVD is 
of increasing importance. Although dipeptidyl peptidase-4 inhibitors (DPP-
4), a class of antidiabetic drugs, have pleiotropic protective effects on CVD 
in experimental studies, it remains undetermined whether gemigliptin has 
a beneficial effect on ischemia reperfusion (I/R)-induced myocardial injury 
and hypertension. Therefore, this study was performed to evaluate the 
effects of gemigliptin in the rat model of myocardial I/R injury and sponta-
neously hypertensive rats (SHR). Gemigliptin (20 and 100 mg/kg/day) was 
administered per oral to Sprague-Dawley rats for four weeks before I/R 
operation. Gemigliptin pretreatment improved hemodynamic function and 
limited infarction size against I/R injury. Additionally, gemigliptin (0.03% 
and 0.15%) was mixed into the powdered feed and fed to SHR. Gemigliptin 
treatment with SHR reversed hypertrophy and improved diastolic function. 
These results suggest that gemigliptin exerts beneficial effect not only on 
blood glucose but also on cardiovascular system in cardiac I/R injury and 
hypertensive rats.

Supported By: LG Chem

19‑LB

WITHDRAWN

20‑LB

WITHDRAWN

COMPLICATIONS—MACROVASCULAR—CELLULAR 
MECHANISMS OF ATHEROGENESIS IN DIABETES

21‑LB
Melatonin Improves Neovascularization after Hind‑Limb Ischemia 
Surgery in Streptozocin‑Induced Diabetic Mice by Enhancing Endo‑
thelial Progenitor Cells Functions
CHIN-SUNG KUO, PO-HSUN HUANG, SHING-JONG LIN, Taipei, Taiwan

Objective: Diabetic patients show poor endothelial progenitor cell (EPC) 
functions and are prone to ischemic micro-vascular or macro-vascular com-
plications. Melatonin has been shown to have protective effects in ischemic 
injury, possibly in part by modulating the functioning of EBCs. We investi-
gated whether pretreatment with melatonin can restore the impaired func-
tions of EPCs in diabetes.

Methods: Human EPC were isolated and cultured in a high-glucose 
medium for functional testing. Cell proliferation, nitric oxide (NO) production, 
and apoptosis assay were examined. A streptozocin (STZ)-induced diabetic 
mouse model was established to evaluate the actions of chronic hypergly-
cemia on ischemia-induced blood flow recovery. The circulating EPC number 
in the peripheral blood was determined by flow cytometry (Sca-1+/Flk-1+).

Results: Incubation with a high-glucose medium (25 mM) significantly sup-
pressed EPC proliferation, reduced NO production, and lessened phosphory-
lations of Akt and eNOS. Moreover, EPC treated with high-glucose medium 
increased reactive oxygen species production, promoted cellular apopto-
sis and senescence, and also inhibited EPC tube formation. Treatment of 
melatonin could recover these harmful effects. Four weeks after hindlimb 
ischemia surgery, the STZ-induced diabetic mice had significantly reduced 
tissue reperfusion, EPC mobilization, and impaired neovascularization in the 
ischemic hindlimbs compared with the nondiabetic mice. In STZ-induced dia-
betic mice, the melatonin group showed significantly increased ischemic/
non-ischemic limb blood perfusion ratios, higher capillary densities, and 
improved EPC mobilization.
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26‑LB
Increased HbA1c Variability May Shorten Time to Microalbuminuria 
Development in Type 1 Diabetes (T1D)
MARK A. CLEMENTS, MENGDI WU, NICOLE C. FOSTER, LORI M. LAFFEL, VIRAL 
N. SHAH, FRANCESCO VENDRAME, RYAN S. KINGMAN, GUY T. ALONSO, 
ANDERS CARLSON, DANIEL J. DESALVO, BRUCE A. BUCKINGHAM, JENNIFER 
SHERR, ROBERT BENJAMIN, EMILY EYTH, STEPHANIE DUBOSE, Kansas City, MO, 
Tampa, FL, Boston, MA, Aurora, CO, Miami, FL, Mountain View, CA, Denver, CO, Min-
neapolis, MN, Houston, TX, Palo Alto, CA, New Haven, CT, Durham, NC

We aim to understand the impact of HbA1c variability, as measured by 
SD-HbA1c, on risk of microalbuminuria in T1D population. An analysis was 
performed utilizing data of 8,680 participants in the T1D Exchange Clinic 
Registry (50% female, 86% non-Hispanic white, mean age 34 years, mean 
diabetes duration 14 years at enrollment) who met the following criteria: 
≥2 clinic visit records, T1D duration ≥1 year at enrollment, age of diagnosis 
≥10 years old and no known renal disease (including no microalbuminuria) at 
the time of registry enrollment. Median number of albuminuria and HbA1c 
measures were 4 and 21 per participant, respectively. Microalbuminuria 
was present during follow-up in 562 (6.5%) participants. Median intraper-
sonal mean HbA1c and SD-HbA1c were 7.8% and 0.6% respectively. Partici-
pants with high HbA1c variability had shorter time to first microalbuminuria 
(p<0.001, Figure 1a.) Those with high (≥50th percentile) mean HbA1c and high 
SD-HbA1c also had shorter diabetes duration prior to first reported microal-
buminuria compared to high mean-HbA1c but low SD-HbA1c (p<0.001, Figure 
1b). HbA1c variability relates to risk of microalbuminuria in T1D; its relation-
ship to other outcomes should be studied.

Supported By: The Leona M. and Harry B. Helmsley Charitable Trust

24‑LB
Metabolomic Profiling of Nonproteinogenic Amino Acids in Patients 
with Type 2 Diabetes and Hypertension
DANA M. CIOBANU, CORNELIA G. BALA, GABRIELA ROMAN, Cluj-Napoca, 
Romania

Introduction: Identifying the amino acid signature of increased blood pres-
sure might help us understand hypertension pathophysiology. We aimed to 
investigate the relationship of non-proteinogenic amino acids with ambula-
tory blood pressure mean and variability in type 2 diabetes patients.

Methods: Serum non-proteinogenic amino acids’ profiling was performed 
by high performance liquid chromatography coupled with mass spectros-
copy analysis. Blood pressure variability was calculated as standard devia-
tion of mean systolic and diastolic blood pressure evaluated over 24-hour 
ambulatory monitoring.

Results: The study population consisted of type 2 diabetes hypertensive 
patients (n=80), 58% women, aged 59.8±7.7 years old with diabetes dura-
tion 9.0±8.7 years. Serum non-proteinogenic amino acids levels (nmol/mL) 
were: gamma-aminobutyric acid 0.2±0.1, aminoisobutyric acid 22.6±7.9, 
beta-aminoisobutyric acid 1.2±0.7, 4-hydroxyproline 12.2±9.9, 3-methylhis-
tidine 4.7±2.8, alpha-aminoadipic acid 1.0±0.5, sarcosine 11.3±5.6. In linear 
regression analysis, aminoisobutyric acid was significantly associated with 
24-hour systolic blood pressure variability (r=0.23; p=0.044), sarcosine was 
significantly associated with nighttime systolic blood pressure variability 
(r=0.27; p=0.017), while beta-aminoisobutyric acid was significantly associ-
ated with mean daytime (r=-0.25; p=0.024) and 24-hour (r=-0.24; p=0.032) 
diastolic blood pressure.

Conclusion: Serum metabolomes aminoisobutyric acid and sarcosine directly 
associated with ambulatory systolic blood pressure variability, while beta-
aminoisobutyric acid inversely associated with mean diastolic blood pres-
sure. Our results indicate changes in serum non-proteinogenic amino acids 
as consequences of increased blood pressure that should be further evalu-
ated in connection to cardiovascular disease, particularly in the presence of 
type 2 diabetes.

Supported By: University of Medicine and Pharmacy, Cluj-Napoca, Romania 
(4994/3/08.03.2016)

COMPLICATIONS—NEPHROPATHY—CLINICAL AND 
TRANSLATIONAL RESEARCH

25‑LB
Risk Factors for Adverse Kidney Disease Outcomes in Type 1 Dia‑
betes (T1D)
JANET B. MCGILL, MENGDI WU, RODICA POP-BUSUI, KARA R. MIZOKAMI-
STOUT, WILLIAM V. TAMBORLANE, GRAZIA ALEPPO, ROSE GUBITOSI-KLUG, 
MICHAEL J. HALLER, STEVEN M. WILLI, NICOLE C. FOSTER, CHELSEA ZIMMER-
MAN, INGRID LIBMAN, SARIT POLSKY, MICHAEL R. RICKELS, St. Louis, MO, 
Tampa, FL, Ann Arbor, MI, New Haven, CT, Chicago, IL, Cleveland, OH, Gainesville, FL, 
Philadelphia, PA, Pittsburgh, PA, Aurora, CO

Diabetic kidney disease (DKD) is a major complication of T1D. To better 
understand the risks of developing DKD, we evaluated risk factors in par-
ticipants from the T1D Exchange registry who completed 5-year follow-up. 
Participants had at least two eGFR and albuminuria measurements recorded 
during the 5 year period; also T1D duration >1 year, age >10 years, eGFR >60 
ml/minute and no documented albuminuria at enrollment. Adverse kidney 
outcomes were defined as eGFR <60 ml/minute and/or micro/macroalbumin-
uria (micro/macroALB) at any follow-up visit. Univariate chi-square tests, 
Wilcoxon tests and multivariate logistic regression were used to determine 
associations between adverse kidney outcomes and risk factors. Among 
3,296 participants (mean age 41 ± 15 years, T1D duration 21± 13 years, 
mean HbA1c 7.6 ± 1.2%, 91% white non-Hispanic,56% female at enrollment) 
with valid data, 547 (16.6%) experienced an adverse kidney outcome dur-
ing 5-year follow-up: 224 (6.8%) experienced micro/macroALB while eGFR 
remained >60 ml/minute, 274 (8.3%) had a decline in eGFR to <60 ml/minute 
without micro/macroALB, and 49 (1.5%) experienced eGFR <60 ml/minute 
with micro/macroALB. Higher HbA1c, higher SBP, lower DBP as well as older 
age and lower education level were the significant risk factors for the devel-
opment of an adverse kidney outcome over 5 years (Table). Control of risk 
factors and better glycemic control may minimize future DKD.
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expression is altered in diabetic mouse skin and its suppression significantly 
improves wound healing under diabetic conditions, indicating its potential as 
a novel chronic diabetic foot ulcer treatment.

Supported By: European Foundation for the Study of Diabetes; HealthyAging2020 
(CENTRO-01-0145-FEDER-000012-N2323); Claude D. Pepper Older American Inde-
pendence Centers (P30AG028718); Novo Nordisk Foundation

30‑LB
NOX, NOX, Are You Here? The Emerging Role of NOX5 in Diabetic 
Neuropathy
STEPHANIE EID, JOHN M. HAYES, KAI GUO, CRYSTAL PACUT, FAYE MENDEL-
SON, JUNGUK HUR, EVA L. FELDMAN, Ann Arbor, MI, Grand Forks, ND

Diabetic neuropathy (DN) is one of the most common complications of 
diabetes worldwide, affecting up to 60% of all diabetic patients. Although 
the pathogenesis of DN is poorly understood, it is widely accepted that reac-
tive oxygen species (ROS) mediate in part the cellular and molecular injury 
observed in DN. NADPH oxidase (Nox) enzymes generate ROS and of the 7 
isoforms, NOX5 is present only in man. In this study, we aimed to investigate 
a role for NOX5 in DN by identifying the cellular localization, methylation 
status and expression levels of NOX5 in cutaneous nerve fibers and sural 
nerve biopsies of diabetic patients. Cellular localization of NOX5, myelin 
basic protein (MBP) and protein gene product (PGP) 9.5 were determined 
in cutaneous nerve fibers of controls and subjects with DN. NOX5 methyla-
tion status and protein levels were assessed in subjects with DN that were 
divided into two groups based on changes in sural nerve myelinated fiber 
density: regenerators (showing significant nerve regeneration) and degen-
erators (showing significant nerve degeneration). NOX5 expression was 
present in deep myelinated cutaneous fibers. Bisulfite sequencing revealed 
that the NOX5 promoter, enriched with CpG sites, is hypomethylated in sural 
nerve biopsies of the degenerator cohort compared to the regenerator. The 
increase in NOX5 expression in degenerator sural nerves was accompanied 
with a decrease in MBP levels relative to the regenerator group. Our results 
highlight that in subjects with DN with sural nerve degeneration, there is 
hypomethylation of the NOX5 promoter associated with an increase in its 
protein expression, suggesting a potential epigenetic and mechanistic role 
of NOX5 in DN.

31‑LB
Saturated Fatty Acids Impair Organellar Trafficking in Dorsal Root 
Ganglion (DRG) Sensory Neurons
GIOVANNI LOGRASSO, AMY RUMORA, JULIA A. HAIDAR, STEPHEN I. LENTZ, 
EVA L. FELDMAN, Ann Arbor, MI

Diabetic neuropathy (DN) is a highly prevalent complication of type 2 
diabetes that is associated with dyslipidemia and causes length-dependent 
sensory nerve damage in the lower extremities. The primary sensory neu-
rons, dorsal root ganglion (DRG) neurons, extend bundles of axons into the 
peripheral nerves and transmit sensory information from the limbs. These 
neurons require a constant supply of mitochondrial derived energy main-
tained by trafficking of the mitochondria throughout the length of the DRG 
axon. We have shown that dyslipidemia-associated saturated fatty acid (FA) 
palmitate impairs mitochondrial trafficking whereas unsaturated FA oleate 
prevents this impairment. In the current study, we assessed whether FAs 
alter trafficking of synaptic vesicles in DRG axons to determine whether 
palmitate impairs mitochondrial trafficking specifically or global organellar 
transport. Primary DRG neurons were treated with physiological concentra-
tions of FAs ranging from 31.25-250 μM saturated FA palmitate, unsaturated 
FA oleate, and oleate/palmitate mixtures. Mitochondria and synaptic vesi-
cles showed a significant dose-dependent reduction in motility with increas-
ing concentrations of saturated FA palmitate. However, mitochondria and 
synaptic vesicles retained motility with treatments of unsaturated FA oleate 
compared to the controls. Similarly, palmitate induced a trending decrease in 
velocity of bi-directional motile mitochondria and synaptic vesicles, whereas 
oleate treatments did not alter mitochondrial and synaptic vesicle velocity. 
Finally, co-incubation of oleate prevents palmitate-induced inhibition of 
mitochondrial and synaptic vesicle trafficking. These results suggest that 
high concentrations of saturated FAs lead to the dysfunction of global organ-
ellar transport throughout the DRG axon associated with the development 
and progression of DN.

Supported By: National Institutes of Health/National Institute of Diabetes 
and Digestive Kidney Diseases (R24DK082841, R01DK107956, 1T32DK101357-01, 
F32DK112642-01A1, P60DK020572, DK076169); University of Michigan; Novo Nord-
isk Foundation (NNF14SA0006), Program for Neurology Research and Discovery; A. 
Alfred Taubman Medical Research Institute

27‑LB
Serum Anti‑Phospholipidase A2 Receptor Antibody Differentiating 
Membranous Nephropathy from Diabetes Kidney Disease in a Large 
Population of Type 2 Diabetes Mellitus Patients
QIAN WANG, ZHEYI DONG, XIANGMEI CHEN, Beijing, China

Background: With the increase of diabetes, diabetes kidney disease (DKD) 
was increasing year by year. The pathological types of DKD were various, 
among which, membranous nephropathy (MN) accounts for a large propor-
tion of nondiabetic renal diseases (NDRD). Recently, serum anti-phospholip-
idase A2 receptor antibody(sPLA2R-Ab) was used for the diagnosis of MN, 
the diagnostic efficacy of sPLA2R-Ab for MN in DKD population need to be 
further verified.

Methods: Screened on patients with type 2 diabetes mellitus (T2DM) who 
underwent a renal biopsy and have a valid sPLA2R-Ab test results, hospital-
ized in the general hospital of the people’s liberation army of China between 
May 1st, 2016 and January 30th, 2018. Eligible patients were divided into 
two groups according to the pathological results: MN group and non-MN 
group. Patients’ clinical and laboratory datas were collected. Statistical 
analysis was performed with SPSS20.0, and P<0.05 was considered statisti-
cally significant.

Results: The study included 252 patients: 59 (23.4%) in the MN group 
and 193 (76.6%) in the non-MN group. MN accounts for 38% of NDRD. The 
sPLA2R-Ab test results of 35 patients were positive, all of them belonged 
to MN group. The positive rate of sPLA2R-Ab was 59.3% in MN group and 
0 in non-MN group. Patients in the MN group had a higher fasting plasma 
glucose, age and lower estimated glomerular filtration rate, creatinine and 
blood pressure as well as a shorter duration of DM than patients in the non-
MN group. sPLA2R-Ab achieved a good diagnostic efficiency with a sensitiv-
ity of 59.3%, specificity of 100%, negative predictive value of 88.9% and 
accuracy of 90.5% for MN in DKD.

Conclusion: If the sPLA2R-Ab result of DKD patients is positive, the 
patient must be MN, and if the result is negative, further renal biopsy should 
be done. The high accuracy of sPLA2R-Ab may be substituted for renal 
biopsy partially in the diagnosis of MN in DKD population.

Supported By: Chinese People’s Liberation Army General Hospital

28‑LB
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29‑LB
Effects of the Diabetes‑Induced MicroRNA‑155 on Wound Healing 
and Fibroblast Growth Factor 7 Expression
LOUISE T. DALGAARD, ERMELINDO C. LEAL, RIKKE SVENDSEN, JOÃO MOURA, 
ANJA E. SØRENSEN, PER T. JØRGENSEN, EUGENIA CARVALHO, Roskilde, Den-
mark, Coimbra, Portugal, Odense, Denmark, Little Rock, AR

Impaired wound healing is a serious late-diabetic complication resulting 
in significant morbidity. MicroRNAs (miRNAs), post-transcriptional gene-
regulators, are differentially expressed in several conditions, such as diabe-
tes. To assess the mechanistic action of miRNAs in diabetic wound healing 
streptozotocin (STZ)-induced diabetic and control mice (n=6/group, 6 weeks 
of diabetes) were subjected to 6-mm full-thickness excisional wounds. Biop-
sies were obtained at days 3 and 10 post-wounding. Wound healing was 
delayed in diabetic mice (p<0.05). The skin miRNA profile was determined for 
up to 561 unique miRNAs using Taqman MicroRNA array cards. We identified 
288 different robustly expressed miRNA in skin. While half of them were 
decreased more than 1.5 fold, 41 were increased more than 1.5 fold, during 
wound healing. MiR-155-5p was increased in diabetic skin (15.8 fold (95% CI: 
3.5-28.1), however, it was 9.7 fold (95% CI: 4.2-15.2) decreased at day 10 post 
wounding, as compared to nondiabetic mouse skin. Scratch assays in HaCaT 
cells showed increased scratch closure after 24 hours, when miR-155 was 
inhibited (Ctrl: 31%, miR-155 inhibitor: 8.1% of scratch remaining, P<0.001). 
In vivo, topical treatment of diabetic mouse wounds with miR-155 inhibi-
tor dose-dependently accelerated wound closure with maximal effect at 
2.5pmol (P<0.03). Interestingly, reporter-gene analysis identified fibroblast 
growth factor (FGF) 7 mRNA as a target of miR-155-5p. Moreover, miR-155 
inhibitor treated mouse wounds showed significant increase in FGF7 protein 
expression by immunofluorescence. We present evidence that miR-155-5p 
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Conclusion: Oral administration of recombinant probiotics secreting Ang-
(1-7) improved glucose tolerance by enhancing insulin level, and reduced 
diabetes-induced damage in kidney and retina. Thus, recombinant probiot-
ics-based delivery of Ang-(1-7) may hold promising therapeutic potential for 
diabetes and associated complications.

Supported By: American Diabetes Association (1-15-BS-115 to Q.L.); National 
Institutes of Health (EY021752, EY024564); BrightFocus Foundation; National Eye 
Institute (P30EY02172); Research to Prevent Blindness

34‑LB
Deletion of 12/15‑Lipoxygenase Preserves Retinal Neuronal Func‑
tion in Diabetic Retinopathy
MING WAN, AHMED IBRAHIM, MOHAMED EL-SHAFEY, KHALED ELMASRY, 
SAMER ABDULMONEIM, ALAN SAUL, MOHAMED AL-SHABRAWEY, Augusta, GA

Purpose: Diabetic retinopathy (DR) is a neurovascular complication of dia-
betes with critical limitations in current treatment due to a lack of neuropro-
tection. These limitations mandate the necessity for new therapy that consid-
ers the neuronal component of DR. The goal of this study is to explore the role 
of 12/15-lipoxygenase (LO) in diabetes-induced retinal neuronal dysfunction.

Methods: 12/15-LO deficient (12/15-LO−/−) mice were crossbred with 
Ins2Akita/+ (Akita) mice, a classical model of DR, to generate a new mouse 
model with a double knockout (12/15-LO−/−/Akita). The generated mice 
were subjected to comprehensive electroretinogram (ERG) analyses after 
6 months of diabetes.

Results: Profound effects of knocking 12/15-LO out on diabetes-induced 
reduction in visual system’s functionality were observed. First, Scotopic 
Threshold Response (pSTR) peak heights, which measure the functionality of 
ganglion cells (GCs), are consistently lower in Akita than in wild type (WT) 
mice. Knocking 12/15-LO out significantly improved the overall pSTR and sig-
nificantly restored the loss of the GC marker (Brn3) as compared with Akita 
mice. Second, diabetes reduced the functionality of cone-bipolar cells by 32%, 
as assessed by photopic B-Wave (pBW) amplitudes, however, this reduction 
was significantly improved in 12/15-LO−/−/Akita mice compared with Akita 
mice (p<0.05, n=9). Lastly, diabetes caused a significant reduction (22%) in 
cone photoreceptor functionality as indicated by a lower response to natu-
ral noise stimuli (NNS) in Akita compared to WT mice (p<0.05, n=8) and this 
reduction was completely recovered in 12/15-LO−/−/Akita mice (p<0.05, n=9).

Conclusion: To our knowledge, this is the first report that elimination of 12/15-
LO protects against diabetes-induced visual system dysfunction. The findings 
may lead to new therapeutic approaches in prevention and treatment of DR.

Supported By: National Institutes of Health (5R01EY023315)

35‑LB
Deep Phenotyping of a Spontaneous Nonhuman Primate Model of 
Diabetic Macular Edema
SER MIEN CHIA, LI GONG, SARAH TIU, SARAYU PARIMAL ANNAMALAI, NINA 
X. LI, LINGZHEN PAN, LEWIS HONG, ASAD ABU BAKAR ALI, CHIH-LIANG CHIN, 
WEN ZENG, Singapore, Singapore, Chengdu, China, South San Francisco, CA

Diabetic retinopathy (DR) is a diabetic complication involving damages to 
blood vessels in the retina that, if left untreated, can lead to blindness. It is 
estimated that over 93 million people suffer from DR worldwide and in fact 
the disease accounts for 12% of all new cases of blindness each year in 
the United States. Diabetic macular edema (DME) is one of the manifesta-
tions of DR, in which fluids leak from the blood vessels into the centre of 
the macula, causing pain, swelling, and blurred vision. However, the under-
lying pathogenesis of DR/DME is complex and not well understood, thus 
impeding the development of effective treatment. Consequently, the use 
of animal models of DR is of critical importance for better understanding 
of the underlying pathogenesis of DME, as well as developing new drugs. 
Non-human primate (NHP) models of diabetes are known to be the most 
clinically translatable animal models, where the animals develop major clini-
cal phenotypes along the disease progression, including DR. As such, in this 
study we phenotyped a cohort of type 2 prediabetes/diabetes NHPs (n=123, 
weight: 11.5±2.0kg, age: 15.5±2.9 years) using clinically relevant circulating 
and imaging biomarkers. Specifically, spectral domain optical coherence 
tomography (OCT) was first used to identify a subgroup of the animals with 
significantly thickened retina (329 ± 6.77μm) with an accumulation of hard 
exudates and inter-retinal cysts (n= 59). Fundus fluorescein angiography 
(FA) imaging further confirmed the presence of retinal vascular leakage into 
the cystoid spaces during the late-phase FA. Levels of vascular endothelial 
growth factor (VEGF) in both plasma and vitreous fluid were also measured 
and the results appear to correlate with retina thickness (vs. aged-matched 
controls). Taken together, our findings demonstrate a clinically translatable 
NHP model for DR/DME that allows characterization of disease progression 
in vivo, investigation of co-morbidities, and evaluation of novel therapeutics.

32‑LB
Toll‑Like Receptors 2/4 and Diabetic Peripheral Neuropathy
SARAH ELZINGA, BENJAMIN MURDOCK, JOHN M. HAYES, MAEGAN A. TAB-
BEY, EVA L. FELDMAN, Ann Arbor, MI

Peripheral neuropathy (PN) is a common, morbid complication of diabetes 
and prediabetes. Dysfunction of toll like receptors (TLR) 2 and 4 has been 
implicated in PN pathogenesis, and blocking TLR4 is proposed as a treat-
ment for neuropathic pain.

WT and TLR 2/4 global KO (TLR2/4-/-; n=5) mice were placed on a 60% high 
fat diet (HFD, n=5), with 5 WT controls provided a standard diet (CON, n=5). 
Mice underwent metabolic, neuropathic, and immunological phenotyping 
(Table 1) at early and late disease time points.

TLR2/4-/- mice weighed more (P ≤ 0.023) but did not have increased fasting 
blood glucose levels. They had reduced hind paw withdrawal latencies (HPL) 
compared to HFD mice (P ≤ 0.01) and were similar to CON in early disease, 
but worsened in later disease. TLR2/4-/- mice consistently had lower sural 
nerve conduction velocities than CON and worsened as disease progressed 
(P ≤ 0.048). Immunophenotyping during late disease showed differences in 
the number of peripheral blood Ly6C- myeloid cells (P ≤ 0.05) and F4/80+ 
expression (P ≤ 0.0001). Inflammatory profiles of the sural nerve indicated a 
lower gene expression of the chemoattractant CCL-12 chemokine in TLR2/4-/-  
compared to CON mice.

These results suggest that TLR2/4 KO may be initially protective against 
HFD induced neuropathy, but as PN progresses this effect is lost. Differ-
ences in circulating immune cells and CCL-12 gene expression may indicate 
an anti-inflammatory phenotype in TLR2/4-/- mice.

Table 1. Metabolic, Neuropathic and Immunological Phenotyping.
Phenotypic Metric CON (n=5) HFD (n=5) TLR2/4‑/‑(n=5)
Late stage weight (g) 26 ± 3 39 ± 3 51 ± 3
Late stage fasting blood glucose (mg/dL) 150 ± 22 190 ± 22 172 ± 22
HPL (sec) Early: 3.6 ± 0.3

Late: 3.5 ± 0.4
Early: 5.7 ± 0.3
Late: 5.5 ± 0.4

Early: 4.4 ± 0.3
Late: 6.1 ± 0.4

Sural NCV (m/s) Early: 22.0 ± 0.7 

Late: 23.9 ± 0.7 
Early: 18.5 ± 0.7 

Late: 17.9 ± 0.7
Early: 20.0 ± 0.7 

Late: 17.2 ± 0.9 

Late stage Ly6C- circulating myeloid cells  
(104 cells/mL)

7.8 ± 2.6 14.0 ± 2.7 4.8 ± 2.7

Late stage circulating myeloid F4/80 expression 
(mean florescent intensity)

978 ± 961 1383 ± 1019 9967 ± 1019

Late stage CCL-12 sural nerve gene expression 
(relative quantity)

1.16 ± 0.24 0.59 ± 0.28 0.32 ± 0.24

COMPLICATIONS—RETINOPATHY

 33‑LB
Recombinant Probiotics Expressing Angiotensin‑(1‑7) Improves 
Glucose Metabolism and Diabetes‑Induced Renal and Retinal Injury
QIUHONG LI, KANG XU, TAO DU, PING ZHU, AMRISHA VERMA, Gainesville, FL, 
Guangzhou, China

Purpose: Multitude of animal studies substantiate the beneficial effects 
of Ang-(1-7) in diabetes and associated complications. However, the biggest 
impediment to translate this into clinical application is large-scale produc-
tion of high quality Ang-(1-7) with enhanced tissue bioavailability. As emerg-
ing evidence also implicates the beneficial effects of probiotics in managing 
diabetes, this study aimed to test the hypothesis that oral delivery of recom-
binant probiotics expressing Ang-(1-7) will improve glucose metabolism and 
diabetes-induced tissue damage in animal models.

Method: Ang-(1-7) was expressed as a secreted fusion protein with a 
transepithelial carrier in Lactobacillus paracasei (LP) to allow uptake into cir-
culation and target tissues. Adult diabetic eNOS-/- mice were orally gavaged 
daily with 1x109 CFU of LP secreting Ang-(1-7) (LP-A), or LP alone for eight 
weeks. Glucose metabolism and tissues were assessed using standard 
assays and histochemical techniques.

Result: Oral feeding of LP-A significantly lowered fasted-state blood glu-
cose (P=0.042); improved the intraperitoneal glucose tolerance test (P=0.034) 
than control mice. LP-A-treated mice showed higher plasma insulin level 
(P=0.028) and insulin expression in islets β cells compared to control mice. 
LP-A treatment significantly reduced apoptotic cell death in kidney, improved 
diabetes-induced collagen deposits in the glomerular tuft and the tubular epi-
thelia in diabetic mice. LP-A treatment also significantly reduced retinal glio-
sis, inflammation, neuronal cell death and loss of retinal vascular capillaries.
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38‑LB
A Prospective, Multicentric Study to Evaluate the Effects of Saro‑
glitazar on Non‑HDL Cholesterol and Small Dense LDL Particles in 
Patients with Diabetic Dyslipidemia
UPENDRA KAUL, PEEYUSH JAIN, RANJAN KACHRU, VINEET BHATIA, PRI-
YADARSHINI ARAMBAM, SUDHIR SHEKHAWAT, YUMNAM DIANA, KAVITA 
RAWAT, SHILPI SINGH, ASHOK JAISWAL, New Delhi, India, Noida, India, Ahmed-
abad, India

Saroglitazar, a dual PPAR α/γ agonist, is approved in India for the treat-
ment of diabetic dyslipidemia (DD) not controlled with statins. DD is highly 
atherogenic as it is associated with high triglycerides (TG), high small dense 
LDL (sdLDL) and low HDL-C. In this, prospective multi-centric study con-
ducted in patients with type 2 diabetes and triglycerides (TG) ≥200 mg/dL 
after lifestyle and stable statin therapy for at least 3 months, efficacy and 
safety of saroglitazar has been evaluated. Total 104 patients (78% male) 
with mean age of 59.1 ± 11.4 years were enrolled. All subjects were given 
saroglitazar 4mg once daily for 24 weeks. The effects of saroglitazar were 
evaluated at 24 weeks by using paired t-test. Six months follow-up data is 
available from 73 patients. At 24 weeks the primary end point showed a 
significant reduction in non-HDL-C (from 138 ± 51 mg/dL to 113 ± 44 mg/dL; 
p<0.001) and sdLDL (from 31.7 ± 11.8 mg/dL to 26.0 ± 11.9 mg/dL; p<0.001). 
Of the secondary end points the values of TG, HDL-C, total cholesterol 
and HbA1c were also significantly improved at 24 weeks (Table). No major 
adverse event reported during the study period. This is the first study evalu-
ating the effect of saroglitazar on sdLDL in patients with DD. The results 
indicate that saroglitazar is safe and well tolerated and effectively reduces 
sdLDL particles along with non-HDL-C.

Table. Change in Laboratory Parameters at 24 Weeks Follow-Up (All Values 
are Mean±SD).
Laboratory parameters Baseline 24 weeks follow-up P-value
Non HDL-C (mg/dL) 138±51 113±44 <0.001
TG (mg/dL) 351±360 247±445 <0.001
LDL-C (mg/dL) 90±38 82±24 0.074
sdLDL (mg/dL) 31.7±11.8 26.0±11.9 <0.001
HDL-C (mg/dL) 35.6±7.5 40.6±8.0 <0.001
Total cholesterol (mg/dL) 172±52 154±43 <0.001
HbA1c (%) 7.98±1.66 6.95±0.71 <0.001

39‑LB
Lipocalin‑Type Prostaglandin D2 Synthase (L‑PGDS) Knockout Mice 
Exhibits Hepatosteatosis Mediated by Enhanced Cd36 Hepatic 
Expression as a Result of Hyperinsulinemia
SUNIL KUMAR, THOMAS PALAIA, CHRIS HALL, JENNY LEE, MATTHEW STEVEN-
SON, LOUIS RAGOLIA, Mineola, NY

Hepatosteatosis is strongly associated with hyperinsulinaemia and obe-
sity. Previously, we demonstrated accelerated atherosclerosis and impaired 
glucose tolerance in L-PGDS knockout (KO) mice. Interestingly, L-PGDS KO 
mice also exhibit hyperinsulinemia on high fat diet in a time-dependent man-
ner. In this study, we investigated the role of L-PGDS on liver pathophysiol-
ogy using L-PGDS KO mice compared to control C57BL/6 mice) (n=6/group). 
Mice were kept on high fat diet (60% fat) for 14 weeks and all parameters 
were measured initially and at 4-, 8- and 14-weeks post high fat diet. Data 
were analyzed by unpaired t-test or one-way ANOVA where appropriate with 
p<0.05 deemed significant. Fasting insulin, blood glucose and calculated 
HOMA-IR were determined. KO mice showed significantly higher HOMA-
RI 19.3± 4.62 and 19.7±4.74 at 8 and 14 weeks, respectively, compared to 
the C57BL/6 mice, which were 7.73±1.14 and 10.1±1.87 at 8 and 14 weeks, 
respectively. Hepatic Cd36 protein expression was significantly increased at 
14 weeks in KO mice compared to the control. Liver steatosis directly corre-
lated with elevated serum triglyceride levels, which significantly increased 
to 81.7±3.24 and 82.8±1.63 mg/dl at 8 and 14 weeks respectively, compared 
to the initial level of 64.1±5.66 mg/dl Control serum triglyceride levels were 
61.1±3.49 and 73.6±3.2 mg/dl at 8 and 14 weeks, respectively. Furthermore, 
immunohistochemistry staining of lipid showed severely more liver steato-
sis in KO mice at all-time points when compared to control mice. Interest-
ingly, KO mice always weighed less compared to the control mice at all-time 
points, which suggests that L-PGDS partially or fully contributes towards the 
development of hepatosteatosis independent of body weight. We conclude 
that L-PGDS is an essential component of hepatic metabolic substrate utili-
zation and may play a significant role in diabetes-related steatosis.

Supported By: American Heart Association; George Link Foundation

36‑LB
Subclinical Microvascular Lesions among Normoglycemic and Pre‑
diabetic Subjects—The PROP‑ABC Study
NKIRU A. UMEKWE, IBIYE OWEI, SAMUEL DAGOGO-JACK, Memphis, TN, El Paso, 
TX

Background: We investigated the occurrence of microvascular lesions 
in nondiabetic offspring of parents with T2DM enrolled in the PROP-ABC 
(Pathobiology and Reversibility of Prediabetes in A Biracial Cohort)* study.

Design and Methods: We assessed albumin:creatinine ratio (MCR), vibra-
tion perception threshold (Vibratron II, Physitemp Instruments Inc, Clifton, 
NJ) and nonmydriatric retinal images (Zeiss digital camera, Carl Zeiss Med-
itec AG, Jena, Germany).

Results: There were 223 subjects (117 black, 106 white; 70% female), of 
whom 122 had prediabetes (impaired fasting glucose or impaired glucose 
tolerance) and 101 had normal glucose regulation (NGR; FPG <100 mg/dl and 
2hrPG<140 mg/dl). The mean (+ SD) age was 53.3 ± 9.1 years. Retinal lesions 
were found in 24 subjects (10.8% of the cohort), comprising macular changes 
(n=9), optic disc changes (n=8), epiretinal membrane (n=6), diabetic retinopa-
thy (n=4), and vitreous opacities (n=2). The frequency of any retinal lesion 
was 12.3% vs. 8.9% among prediabetic vs. NGR subjects. The mean MCR 
was 9.95±2.1 ug/g among subjects with normal retina vs. 16.6 ±9.89ug/g 
among those with retinal lesions. There was a strong correlation between 
albuminuria and presence of retinal lesions (r=0.42, P<0.0001). The index fin-
ger vibration amplitude was 0.56 ±0.31 microns in prediabetic subjects vs. 
0.43±0.25 microns in NGT subjects (P=0.013).

Conclusions: We here demonstrate a significant association between 
albuminuria and diverse retinal lesions in a biracial cohort of nondiabetic 
subjects, and further show relative impairment of vibration perception in 
prediabetic subjects (NCT02027571).

Supported By: National Institutes of Health (R01DK067269)
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37‑LB
A Study of APOC3 Gene Polymorphism in Patients of Diabetes Mel‑
litus with Hypertriglyceridemia
BIPUL C. KALITA, RATAN K. KOTOKEY, SUBHALAKSHMI DAS, AVISEK CHAKRA-
VORTY, HARISH SONI, Dibrugarh, India, Silchar, India, Korba, India

Aims and Objectives: To find out the presence of Sst I polymorphism in 
APOC3 gene in patients of diabetes mellitus with Hypertriglyceridemia.

To find out the correlation between serum triglyceride levels and Sst I 
polymorphism.

To find out the correlation between serum levels of various lipoprotein 
fractions and Sst I polymorphism.

Methods: The present study is a hospital-based observational case-con-
trol study, carried out in 300 patients of diabetes mellitus. Of these 300 sub-
jects, 150 were hypertriglyceridemic and served as cases, while the other 
150 who were normotriglyceridemic served as controls. PCR for APOC3 gene 
was done in all subjects.

Result: In a total of 300 subjects, 26.33% (n=79) had shown presence 
of Sst I polymorphism in APOC3 gene. Polymorphic gene was present in 
35.33% of cases while only in 17.33% of controls. The mean cholesterol level 
in the group with Sst I polymorphism was significantly higher than in group 
with S1 allele only. The mean triglyceride in the group with S1 allele only 
was 152.97±45.86 mg/dl and that in the group with Sst I polymorphism was 
212.84±103.07 mg/dl, and this increased mean triglyceride level was sta-
tistically significant as determined by chi-square test. Mean HDL level was 
also significantly lower in the group with Sst I polymorphism as compared to 
that with S1 allele only. The odds ratio of developing hypertriglyceridemia 
was 2.6059 in those carrying the Sst I polymorphism as compared to those 
with only S1 allele. The association between increasing levels of triglyceride 
and the increasing percentage of Sst I polymorphism was also statistically 
significant.

Conclusion: This is the first study from North-East India to determine the 
Sst I polymorphism in APOC3 gene, and demonstrate a clear association 
between the polymorphism and serum levels of various lipoprotein fractions, 
including triglycerides. A prospective study comprising of a wide population 
group will help us in forming a definite conclusion.

Supported By: Tezpur University, India
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Supported By: National Institutes of Health

42‑LB
Specific Deletion of PKC Delta in Endothelial Cells Restores VEGF 
Action in Diabetes
PEDRO GERALDES, Sherbrooke, QC, Canada

Introduction: Ischemia due to narrowing of the femoral artery and dis-
tal vessels is also a major cause of peripheral arterial disease and morbid-
ity affecting patients with diabetes. Our laboratory has previously shown 
that hyperglycemia reduced vascular endothelial growth factor recep-
tor (VEGFR2) activity in ischemic muscle of diabetic mice, which was not 
observed in protein kinase C (PKC)-δ deficient mice. The objective of this 
study is to evaluate the impact of a specific deletion of PKC-δ in endothelial 
cells in diabetic mice.

Methods: Nondiabetic (NDM) and 3 months diabetic (DM) mice with dele-
tion of PKC-δ specifically in endothelial cells (PrckdEC-) were used. Ligation of 
the femoral artery was performed and blood flow reperfusion was measured 
by laser Doppler for 4 weeks. Primary lung endothelial cells (EC) isolated 
from each group of mice were exposed to normal (5.6mM; NG) or high glu-
cose concentrations (25mM; HG) for 48 hours, in normoxia (20% oxygen) or 
hypoxia (1%) for the last 24 hour in presence of VEGF, a pro-angiogenic factor.

Results: Blood flow was recovered to 43% in DM mice compared to 78% 
in NDM mice. Specific EC deletion of PKC-δ enhanced reperfusion in NDM 
and DM mice up to 88% and 71%, respectively. Expression of VEGFR2 was 
decreased in ischemic muscle of DM mice, but not in DM-PrkcdEC- mice. In 
vitro, VEGF-induced Akt phosphorylation was reduced by 40% in EC isolated 
from DM mice compared to NDM mice, which was prevented in EC isolated 
from DM-PrkcdEC- exposed to HG+hypoxia.

Conclusion: Diabetes induced PKC-δ activity and caused inhibition of 
VEGF actions in EC, whereas the deletion of PKC-δ specifically in EC restored 
VEGF action, VEGFR2 expression and blood flow reperfusion in diabetic mice.

Supported By: Canadian Institutes of Health Research

FOOT CARE—LOWER EXTREMITIES

40‑LB
Comparison of Peak Plantar Pressure and Peak Pressure Gradient 
among Patients with Prediabetes and Diabetes
KENNETH IZUORA, MOHAMED TRABIA, JESSICA DEBERARDINIS, DANIEL E. 
LIDSTONE, MATHEW SUNIL VARRE, ASHLEY L. TROTTER, JANET S. DUFEK, Las 
Vegas, NV

Background: Foot ulcers are a serious complication associated with dia-
betes peripheral neuropathy (DPN). Diabetes foot complications associated 
with increased ulcer risk include: 1.) decreases in plantar soft-tissue thick-
ness, 2.) increases in plantar tissue stiffness, and 3.) increases in forefoot 
(FF) to rearfoot (RF) loading.

Aim: The purpose of this study was to determine whether patients with 
DPN demonstrate higher forefoot to rearfoot pressures during barefoot 
walking compared to diabetes patients without peripheral neuropathy 
(DWPN) and prediabetes patients without peripheral neuropathy (PWPN).

Methods: Eight PWPN, twenty-six DWPN and fourteen DPN patients par-
ticipated in the study. Barefoot walking trials were performed while wear-
ing Medilogic® pressure-measuring insoles. Peak plantar pressure (PPP) and 
peak pressure gradient (PPG) were measured on the right foot for the FF and 
RF regions. FF to RF PPP and PPG ratios were then calculated and normalized 
to body mass. Walking velocity was used as a co-variate for ANCOVAs. A 
priori statistical significance was set at α=0.05.

Results: No significant interactions were observed for Group*Region 
for PPP (F(2, 89)=1.454, p=0.239) and PPG (F(2, 89)=0.579, p=0.563). Main 
effects of region revealed significantly higher FF to RF loading in both PPP 
(F(1, 89)=6.67, p=0.011) and PPG (F(1, 89)=4.02, p=0.048) measures driven 
by DWPN and DPN patients. No significant differences were observed 
between groups for FF to RF PPP (F(2, 44)=2.624, p=0.084) or PPG (F(2, 
44)=1.331, p=0.275) ratios.

Conclusion: Our findings suggest DWPN and DPN patients demonstrate 
a pattern of loading related to elevated foot ulcer risk. However, no sig-
nificant difference was observed between groups for FF to RF PPP and PPG 
ratios. Inclusion of a more robust sample size will allow better testing of our 
hypothesis.

Supported By: National Institute of General Medical Sciences (GM103440)

41‑LB
Temperature Regulating Shoes for Prevention of Diabetic Foot 
Ulcers
ALI ERSEN, LINDA S. ADAMS, RYAN T. MYERS, GORDON B. HIRSCHMAN, LAW-
RENCE A. LAVERY, METIN YAVUZ, Fort Worth, TX, Bedford, MA, Dallas, TX

Diabetic foot ulcers (DFU) continue to burden Americans with over 
100,000 amputations every year. We believe that better understanding 
of the etiology and a multi-factorial approach that combines in-shoe tem-
perature regulation along with plantar stress reduction could dramatically 
improve this outcome. Previous research indicated that soft tissue is prone 
to ulceration at warmer temperatures. Likewise, animal studies indicate 
higher tissue resistance to break-down when cooled to 25 °C to 28 °C. Insu-
lated diabetic footwear and load-bearing activity lead to high plantar tissue 
temperatures and increased risk of DFU. The purpose of this study was to 
design/develop a novel temperature regulating footwear and test cooling 
effectiveness. An extra-depth diabetic shoe was instrumented with temper-
ature control apparatus set to cool to 28 °C. Three subjects wore this shoe 
and a non-cooling (control) shoe while walking for 10 minutes. Post-walking 
thermographs of the regulated foot revealed: forefoot temperatures below 
28 °C; heel temperatures around 28 °C with a 3.9 °C bilateral cooling effect; 
midfoot regions 2.9 °C less than the control foot but still over 28 °C, perhaps 
due to poor contact with the cooling insole or a need for increased localized 
control of cooling. These results suggest feasibility of in-shoe temperature 
regulation. Further research is needed to improve our design and ultimately 
explore DFU prevention in a clinical trial.
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44‑LB
Cold Atmospheric Pressure Plasma as a Novel Treatment Modality 
in Diabetic Foot Ulcers—A Pilot Study
EDGAR J. PETERS, RIMKE LAGRAND, PAULIEN SMITS, A PEMEN, ANA SOBOTA, 
BAS ZEPER, LOUISE W. SABELIS, Amsterdam, Netherlands, Eindhoven, Nether-
lands

Introduction: Antimicrobial resistance is a growing problem in the treat-
ment of diabetic foot ulcers. Plasma devices generate an ionized gas with 
a cocktail of highly reactive species, electric fields and UV light. Cold atmo-
spheric plasma (CAP) treatment has advantages over antiseptic or antimicro-
bial infection prevention and control; it disinfects efficiently, painlessly and 
instantly, without development of antimicrobial resistance. Concurrently, 
plasma can stimulate human cell proliferation and migration as well as 
microcirculation. We studied the safety of a novel CAP device, that is simple 
to use and in the future can be applied at a patient’s home.

Method: We included subjects with diabetic foot ulcers (maximum depth 
5 millimeters) without clinical signs of infection or exposed bone or joint in 
the wound base. Subjects were treated with CAP on a daily basis for ten 
days in a two-week period. Primary endpoint of this study was the occur-
rence of serious adverse events (SAE) as a result of treatment. Safety was 
defined as ≤ 10% of subjects experiencing SAE related to treatment other 
than infection, and ≤ 60% of subjects developing infection within 30 days 
after treatment. Standard protocols for wound treatment were deployed, 
including weekly debridement and offloading.

Results: Twenty subjects were enrolled. Three SAEs (infections) occurred 
at the site of application within one month of treatment, of which one 
occurred during treatment. Three SAEs unrelated to treatment occurred: 
pneumonia, toe amputation on the contralateral foot and a soft tissue infec-
tion of the ipsilateral leg. Transient adverse events (AE grade 1) during one 
or more applications were reported by 53% of subjects.

Discussion: No SAE other than infection occurred as a result of treatment 
and ≤ 60% of subjects developed an infection. The AEs were low graded and 
transient. The results of our study demonstrate that the application of CAP 
in diabetic foot ulcers is safe.

Supported By: Dutch Diabetes Research Foundation

DIABETES EDUCATION

45‑LB
Virtual Diabetes Prevention Program—Effects on Medicare Advan‑
tage Health Care Costs and Utilization
VINAY CHIGULURI, DOUGLAS BARTHOLD, RAJIV GUMPINA, CYNTHIA CASTRO 
SWEET, JASON PIERATT, TRISTAN A. CORDIER, ROGER MATANICH, ANDREW 
RENDA, TODD G. PREWITT, Louisville, KY, Seattle, WA, San Francisco, CA, 
Atlanta, GA

This study evaluated the impact of a virtual version of the Diabetes Pre-
vention Program (DPP) on healthcare utilization and costs in a Medicare 
Advantage population. The program was offered during 2015 to a random 
sample of 9,497 individuals who had metabolic syndrome or prediabetes. 
Program enrollees (n=501) received a 12-month virtual DPP including a 
wireless scale, pedometer, nutrition tracker, educational lessons, health 
coaching, and peer group support through an online platform. Participants 
with available administrative claims data during the 12 months before and  
24 months following program start (n=495, mean age=69 years; 64% female; 

43‑LB
Multinational, Multicenter, Prospective, Randomized, Double‑
Blinded, Placebo‑Controlled Trial to Evaluate the Efficacy of Cyclical 
Topical Wound Oxygen Therapy (TWO2) in the Treatment of Chronic 
Diabetic Foot Ulcers
ROBERT FRYKBERG, PETER J. FRANKS, MICHAEL E. EDMONDS, JONATHAN N. 
BRANTLEY, LUC TÉOT, THOMAS WILD, MATTHEW G. GAROUFALIS, ALIZA M. 
LEE, JANETTE THOMPSON, GERARD REACH, CYAANDI R. DOVE, KARIM LACH-
GAR, DIRK GROTEMEYER, Phoenix, AZ, London, United Kingdom, Richmond, VA, 
Montpellier, France, Dessau, Germany, Chicago, IL, Salem, VA, Washington, DC, 
Bobigny, France, Las Vegas, NV, Eaubonne, France, Luxembourg, Luxembourg

Non-healing DFUs lead to increased mortality, morbidity and health 
economic burden. Our RCT (NCT02326337) was undertaken to explore 
the efficacy of Topical Wound Oxygen (TWO2) homecare therapy in heal-
ing DFUs that had failed to heal with Standard of Care (SOC) alone. A 
Group Sequential Design was utilized with 2 interim analyses, requir-
ing a significance of p<0.022 at each. All subjects meeting the incl/excl 
criteria were enrolled into a run-in of SOC that included gold-standard 
offloading and sharp debridement. Only DFUs not on a proven healing 
trajectory with SOC alone (<30% wound area reduction) were random-
ized into the active phase of the study, where they were assigned (double 
blind) to either active, or sham (placebo), TWO2 device treatment arms. 
The primary endpoint of the study was ulcers healed at 12 weeks. At 
the first interim analysis point of 73 subjects, the active TWO2 arm was 
shown to be significantly superior to the sham arm (Pearson Chi2 =7.2707,  
P=0.007). Multivariable analysis using logistic regression and Cox propor-
tional hazards modelling of the secondary outcome measure of time to heal 
showed no other covariates achieved significance. The active TWO2 arm 
showed nearly 4 times the likelihood to heal DFUs in 12 weeks compared to 
the sham arm HR 3.88 (95% CI 1.40 to 10.71), p=0.009.
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the guideline and delivering best care. Going forward having at least one 
assigned RN as a glucose champion is recommended.

Figure.

48‑LB
Improving Quality of the Informed Consent Process—Developing 
an Easy‑to‑Read, Multimodal, Patient‑Centered Format in Diabetes 
Research
KAREN LINDSLEY, Atlanta, GA

Objective: To develop a patient-centered informed consent and assess-
ment written at a 6th grade-level that is multimodal, affordable, transport-
able, and readily modifiable for protocol updates.

Methods: This quality improvement initiative was performed in two phases 
on an actively-recruiting, familial study at a pediatric diabetes multi-site 
clinic. In phase I, 38 subjects completed the standard paper consent, a com-
prehension assessment and provided process feedback. Using feedback and 
the structure of the Plan-Do-Study-Act cycle a multimodal consent explana-
tion and assessment were developed. In phase II, subjects were randomized 
to the standard (n=25) or the multimodal consent (n=25) and all completed 
the same comprehension assessment via touch-screen tablet. Primary out-
comes were comparison of the individual and total comprehension assess-
ment scores.

Results: Total comprehension scores were higher in the multimodal vs. the 
standard consent group (p<0.001) and on the elements of benefits (p<0.001), 
risks (p<0.001), volunteerism (p<0.012), results (p<0.001), confidentiality 
(p<0.004) and privacy (p<0.001).

Conclusion: A multimodal consent explanation and assessment presented 
sequentially on a touch-screen tablet were patient-centered enhancements 
to standard consent.

49‑LB
Real‑World Implementation of Hybrid Closed‑Loop (HCL) Insulin 
Delivery
EILEEN R. FAULDS, KATHLEEN M. DUNGAN, Columbus, OH

Objective: Clinical trials demonstrate improved glycemic control with HCL 
insulin delivery systems, yet limited real-world data exists substantiating 
these findings. Data from the inaugural cohort of patients initiating a HCL 
system (Medtronic 670G) at a university medical center was used to exam-
ine real-world utilization, adherence, and glycemic control over the first 6-12 
weeks of pump use.

Research Design and Methods: Data from 35 patients with type 1 diabe-
tes (22-72 years of age) were obtained from insulin pump downloads at 4 
time points: previous insulin pump, HCL start in manual-mode, 2-weeks after 
auto-mode transition, and between 6-12 weeks after HCL start. In person 
training by certified diabetes educators was performed for manual-mode, 
sensor initiation, and auto-mode with phone and electronic messaging fol-
lowing initiation of auto-mode.

Results: A total of 46 patients received HCL between June 1 and Decem-
ber 31 of 2017. Of these, 7 patients did not have sensors allowing them 
to initiate HCL, 3 did not have a 6-12 week download, and 1 never transi-
tioned into auto-mode. Mean self-monitoring blood glucose (SMBG) per day 
increased from 5.15 baseline to 6.49 at 6-12 weeks (p<0.05) with 3.26 sensor 
calibrations per day. Time in auto-mode was 79.3% at 2 weeks, and 71.7% by 
6-12 weeks with 82% of patients spending >50% of time in auto-mode. Over 
the 14-day final download there were 8.2 auto-mode exits. Time in target 
was 65.5% in manual-mode, 73.4% at 2-weeks (p=0.09), and 71.7% by 6-12 
weeks (p=0.06). HbA1C decreased 0.51% (p=0.02), total daily dose increased 
(p=0.027), while basal-to-bolus ratio did not change over the study period. 
Baseline mean SMBG and HbA1C, but not basal:bolus ratio, bolus calculator 
use, or bolus frequency, were significant predictors of time in auto-mode and 
time-in-target at 6-12 weeks.

85% white) were propensity-score matched on demographic, behavioral, and 
clinical factors in a ratio of 1:1 to a comparison group (n=495, selected from 
6,490; mean age=69 years; 58% female; 87% white) who did not receive the 
DPP. In the 24 months following DPP enrollment, participants averaged 0.2 
inpatient admissions, 0.3 emergency department visits, and 12.2 physician 
visits, compared to 0.2, 0.4, and 12.0 for controls. While the utilization values 
do not show a large change, a difference-in-differences regression analysis 
of total medical and pharmacy cost for 24 months following program start 
showed cost savings. The adjusted difference-in-differences effect on aver-
age cumulative cost difference was $1,110 per participant, or $46.25/month. 
Medical and pharmacy costs were consistently lower for participants in the 
post-program year. Pharmacy savings were statistically significant during 
the last 6 months, with a 24-month cumulative adjusted savings of $408. 
These cost estimates do not include the cost of the program. Results sug-
gest that a virtual DPP can change the pattern of utilization and reduce costs 
in a Medicare population.

46‑LB
A Machine‑Learning Model Accurately Predicts Projected Blood 
Glucose
DANIEL R. GOLDNER, CHANDRA Y. OSBORN, LINDSAY E. SEARS, BRIAN HUD-
DLESTON, JEFF DACHIS, Minnetonka, MN, Nashville, TN, Austin, TX, New York, NY

Background: Clinical guidelines do not specify the frequency of self-moni-
toring of blood glucose (SMBG) for the ~85% of people with type 2 diabetes 
(T2D) not on intensive insulin therapy. For these individuals, insurance cov-
ers a limited amount of testing supplies, and blood glucose (BG) checks are 
infrequent. With limited BG data, people may not know how foods, activ-
ity, and other factors affect their BG levels. Other, non-SMBG-dependent, 
approaches are needed to illustrate how self-care choices affect BG.

Objectives: 1.) Use a large dataset to train a machine learning model 2.) 
Use the model and minimal data inputs to predict BG values at variable times 
3.) Test the accuracy of the prediction.

Methods: The One Drop | Mobile app collected 1,923,416 BG measure-
ments from 14,706 people with noninsulin treated T2D. Contextual infor-
mation (CI), when available, included demographics, health metrics (e.g., 
weight, A1c), and self-care. Inputs to each BG prediction included a prior BG 
and available CI. The model did not distinguish whether BGs with similar CI 
were from the same or different users. Forecast horizons were set by the 
time since prior BG and varied from 10 minutes to several days. Machine 
learning algorithms to predict BG values were trained and vetted on BGs 
entered prior to Sept. 2017 (83% of all BGs). BGs (17%) entered from Sept.-
Nov. 2017 were held out and predicted.

Results: Users were 59% male, with 80% from North America, 9% from 
Europe, and 11% from elsewhere; 50% were diagnosed with T2D in the past  
3 years. The median and mean absolute error of holdout predictions were 
14.2 and 21.3 mg/dL respectively, with 91% of predictions within +/-50 mg/dL.

Discussion: A machine learning model with minimal inputs accurately 
predicts future BG values in noninsulin treated people with T2D. Whether 
people modify their behavior (e.g., eating less carbohydrates) after knowing a 
planned behavior (e.g., a 60 carbohydrate gram meal) produces an undesirable 
BG (>140 mg/dL postprandial) is an empirical question worth investigating.

47‑LB
Reducing Hypoglycemia through Increased Knowledge of an Evi‑
dence‑Based Guideline
THAYER A. CLARK, LEIGH BAK, New Haven, CT

Purpose: The purpose of this project is to increase compliance with a 
hypoglycemia guideline to improve patient care of those experiencing hypo-
glycemia in the emergency department at a large academic medical center.

Methods: In order to gain an understanding of current compliance to the 
hypoglycemia guideline, for four weeks all hypoglycemia events were ana-
lyzed looking at eight measures (Figure) pre-intervention (n=43), and this step 
was repeated post intervention (n=39). The intervention period included one 
month dedicated to educating the staff about the guideline, implementing 
visual aids throughout the department, and having a staff member act as a 
glucose champion for all blood glucose related questions.

Results: Overall there was low compliance to the protocol initially, but 
after the intervention there was improvement in all eight areas analyzed. 
Areas that showed the most improvement included: immediate blood glu-
cose recheck (9.1% to 23.1%), 15 minute recheck (29.5% to 51.3%), follow-up 
with a carbohydrate (40.9% to 71.8%), and hourly recheck x3.

Conclusion: Increasing awareness of the hypoglycemia guideline through 
education, and visual aids led to increased compliance. Anecdotally staff 
found having a glucose champion to be the most helpful in adhering to 
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52‑LB
Recreational Running Training Favourably Affects Antioxidants 
Gene Expression in Type 2 Diabetes Patients
MAYSA SOUSA, ARITANIA SANTOS, MARIA ELIZABETH R. SILVA, São Paulo, 
Brazil

Increased levels of oxidative stress and inflammation have been linked 
to the progression of diabetes. To reduce oxidative stress and inflammation 
related to diabetes, diet and chronic exercise is often recommended. Data 
suggests high intensity interval training may be more beneficial than tradi-
tional aerobic exercise. However, appraisals of differing modes of exercise, 
along with explanations of mechanisms responsible for observed effects in 
humans, are lacking. This study assessed effects of twelve weeks of two 
models of high intensity intermittent training, recreational soccer (SO+D) or 
running (RU+D) training both combined with a caloric restricted diet vs. diet 
alone (D) in PBMC gene expression of type 2 diabetes patients. Training ses-
sions were performed for 40 minutes, 3 times per week for 12 weeks. We 
examined PBMC mRNA expression of genes related to antioxidant enzyme 
activity (CASP9, SOD1, CAT, CASP3). Compared to the D group, only RU+D 
group resulted in increased mRNA expression of CASP9, SOD1 and CAT 
(p<0.01) whereas SO+D group mRNA expression did not alter after 12 weeks 
intervention. Compared to SO+D group, RU+D resulted in increased mRNA 
expression of CAT, CASP9, SOD1 and CASP3 (p<0.01) post-12 weeks treat-
ment. The combined use of running training associated with dietary advice 
beneficially influenced expression of genes related to endogenous antioxi-
dant enzyme activity and inflammation than soccer training and diet alone.

In conclusion, recreational running training was superior than soccer train-
ing and diet alone elicited lower oxidative stress and inflammation among 
type 2 diabetes patients.

Supported By: Fundação de Amparo a Pesquisa do Estado de São Paulo (2012/01400-0)
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53‑LB
Effects of Dietary Instructions Including Meal‑Sequence for Pre‑
diabetes Subjects—Comparison with Conventional Approach
DAISUKE YABE, HITOSHI KUWATA, YUUKA FUJIWARA, KENTA MUROTANI, SANAE 
ITO, HIROSHI ASANO, HIDEYUKI MISHIMA, HIDETO TAKASE, NORIYASU OOTA, 
YUSUKE SEINO, YOSHIYUKI HAMAMOTO, TAKESHI KUROSE, YUTAKA SEINO, Kobe, 
Japan, Nagakute, Japan, Kyoto, Japan, Osaka, Japan, Tokyo, Japan, Nagoya, Japan

Aims: In addition to total energy intake and nutritional balance, meal-
sequence is an emerging focus in dietary instructions for individuals with 
diabetes. However, the effectiveness of dietary instructions including meal-
sequence among prediabetes subjects awaits investigation.

Methods: The experiment was a multi-center, open label, cluster random-
ized trial. Prediabetes subjects received conventional dietary instructions 
(Group A) or dietary instructions including meal-sequence (Group B) after 
randomization and were monitored for their observance of the designated 
dietary instructions by public nurses through e-mail every month. Before and 
6 months after dietary instructions, the subjects received physical and blood 
examinations as well as food frequency questionnaires.

Results: A total of 29 prediabetes subjects completed the study. Body-
weight was reduced in Group B, along with reduced total energy and fat 
intake 6 months after dietary instructions. Visceral fat was reduced in both 
groups, while FPG was reduced only in Group B. HbA1c and 1, 5-anhydroglu-
citol were largely unchanged in both groups.

Conclusion: The current findings show that dietary instructions including 
meal-sequence are more effective than conventional instructions in reduc-
ing bodyweight among prediabetes subjects.

Table. Changes of Selected Outcome Measures (*, p<0.05 vs. Group A; #, 
p<0.05 vs. 0 Month).

Group A (n=11) Group B (n=18)
0 month 6 month Delta 0 month 6 month Delta

BMI (kg/m2) 25.6±0.39 25.9±0.50 0.32±0.16 26.1±0.59 26.0±0.74 -0.17±0.15*
Bodyweight (Kg) 75.7±1.5 76.6±1.6 0.90±0.48 79.7±2.2 79.2±2.1 -0.53±0.48*
Visceral fat area (cm2) 153.5±5.5 140.9±9.0 -12.6±5.4# 159.2±7.0 149.5±5.8 -9.7±4.1#

Fasting plasma glucose (mg/dL) 111.0±4.9 107.4±5.5 -3.6±2.4 115.6±2.3 109.3±2.9 -6.3±1.9#

HbA1c (%) 6.00±0.17 6.07±0.15 0.07±0.07 5.94±0.08 5.99±0.08 0.05±0.04
1, 5-anhydroglucitol (μg/mL) 21.84±2.83 20.71±2.74 -1.13±0.52 20.59±2.20 20.42±2.29 -0.17±0.34

Conclusions: These data illustrate real-world implementation of HCL 
technology within a major medical center. Patients initiating HCL achieved 
acceptable time-in-auto mode and time-in-target range.

50‑LB
On‑Demand, App‑Delivered Coaching to Enable Diabetes Self‑Man‑
agement in Adults with Type 2 Diabetes—A Feasibility Study
JOHN B. HERNANDEZ, AMY ARMENTO LEE, SCOTT ROBERTSON, CARA SILVER, 
AMIT MAJITHIA, South San Francisco, CA, Newton, MA

Introduction: Diabetes self-management training (DSMT) is clinically 
effective but places a heavy burden on patients. Personalized coaching 
delivered via scalable mobile app platforms has the potential to provide 
much needed patient support.

Objectives: This study assessed feasibility and participant experience of 
a new mobile app-based platform for delivering DSMT to people with type 2 
diabetes (T2D). The primary objective was to evaluate participant enrollment 
(recruitment into the study and completing first sign-in). Engagement with 
app features and health coach for the study duration was also evaluated.

Methods: Adults with T2D were enrolled into a 4-week prospective, single 
arm, observational study of the T2D App-based program. The T2D App pro-
vided medication reminders, meal logging, blood glucose (BG) tracking, and 
secure text messaging with a health coach. Participant engagement, sat-
isfaction, participation in self-management behaviors, and finger stick BG 
results were also measured.

Results: Of 67 participants recruited 99% (66) were able to sign-in to the 
app and 64 of 67 (96%) completed the 4-week program. The majority of pro-
gram participants used the T2D App daily (median 100% of days, mean 95% 
of days). Engagement rates in coach messaging and BG logging exceeded 
95% of subjects and were sustained across the study duration. Average 
blood glucose (AG) in the study participants decreased from week 1 to week 
4 (mean -7.8 mg/dL, sd 20.3, P=0.008). The subgroup of individuals with 
starting AG greater than 154 mg/dL (n=13) experienced the largest declines 
in AG (mean -29.6 mg/dL, sd 17.9, P<0.0001).

Conclusion: This initial feasibility study of a T2D App-based diabetes 
management program successfully enrolled participants and sustained their 
engagement. A decrease in AG was observed which, if sustained, would be 
clinically significant. Future studies with long term glycemic endpoints and 
an active control group are needed to validate this observation.

51‑LB
Improved Diabetes Control Using SMBG Pattern Management in 
High‑Risk Minorities (HRM)
IKENNA MYERS, Washington, DC

SMBG in a diabetes education program improves T2D outcomes. This 
study was done to evaluate if use of SMBG taught by clinical pharmacists 
or Certified diabetes educators improved A1C compared to diabetes classes 
and medication review in HRM. A pretest-posttest format was used. Sub-
jects (n=807) were referred by providers from 5 federally qualified health 
centers and a practice group.

HEDIS measures collected included: A1C, BP, FPG, BMI, total cholesterol 
(TC), LDL-C, HDL-C, and TGs. Subjects received a validated knowledge test 
initially, 3 months after taking a diabetes class and at study end. A psychoso-
cial inventory was collected initially and at study end. This multi-component 
model was a four-arm study comparing Diabetes Classes (DC), Pharmacist 
Medication Management (MTM), Pattern Management (PM) using a glucose 
meter data management system, and control subjects who did not partici-
pate (Ctl). Subjects had at least two interventions prior to assignment to 
PM. 258 subjects attended the diabetes classes, 71 in the MTM arm, 44 in 
the PM arm, and 138 Ctls. 296 were lost due to incomplete and/or lost data. 
Demographics revealed 77% in the 20-64 years old range, 21% in the >65 
age group, and 16% in the <20 age group, with 65% female subjects. The mix 
was 86% non-Hispanic black and 13% non-Hispanic white. 60% of subjects 
were on Medicare/Medicaid, 30% employer-insured, and 16% uninsured. 
Mean A1C levels in the DC group decreased from 7.93 to 7.60, 8.06 to 7.32 in 
the MTM group, 7.70 to 7.28 in the PM group, while Ctls increased from 7.00 
to 7.36. The PM group had the greatest mean changes in multiple measures 
including BMI, BP, FP, TC, and TG. The MTM group had the greatest improve-
ment in A1C.

Conclusions: The PM group had the largest changes in overall measures 
of T2D control. There was increased diabetes knowledge and reduced ER 
visits. Thus, in HRM using PM from SMBG, the improvements suggested 
better monitoring of multiple metrics of relevance in T2D control.

Supported By: DC Department of Health
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56‑LB
Alcohol Consumption and Risk of Type 2 Diabetes Mellitus— 
A Nationwide Cohort Study
YUN-JU LAI, SR., Nantou, Taiwan

Background and Aims: Alcohol consumption correlates with type 2 diabe-
tes through its effects on insulin resistance, changes in alcohol metabolite 
levels, and anti-inflammatory effects. We aim to clarify association between 
alcohol consumption and risk of diabetes in Taiwanese population.

Methods: The National Health Interview Survey (NHIS) in 2001, 2005, 
and 2009 selected a representative sample of Taiwan population using a 
multistage sampling design. Information was collected by standardized face 
to face interview. Study subjects were connected to the Taiwan National 
Health Insurance claims dataset and National Register of Deaths Dataset 
from 2000 to 2013. Kaplan-Meier curve with log rank test was employed to 
assess the influence of alcohol drinking on incidence of diabetes. Univariate 
and multivariate Cox proportional regression were used to recognize risk 
factors of diabetes.

Results: A total of 43,000 participants were included (49.65% male; mean 
age, 41.79±16.31 years). During the 9-year follow-up period, 3,650 incident 
diabetes cases were recognized. Kaplan-Meier curves comparing the four 
groups of alcohol consumption showed significant differences (p<0.01). 
After adjustment for potentially confounding variables, compared to social 
drinkers, the risks of diabetes were significantly higher for non-drinkers 
(adjusted hazard ratio [AHR]=1.21; 95% confidence interval [CI], 1.09-1.34; 
p<0.01), regular drinkers (AHR=1.19; 95% CI, 1.06-1.35; p <0.01), and heavy 
drinkers (AHR=2.21, 95% CI, 1.56-3.13, p<0.01).

Conclusions: Social drinkers have a significantly decreased risk of new-
onset diabetes compared with non-, regular, and heavy drinkers.

Supported By: Taipei City Government, Taiwan

57‑LB
OPTIFAST® Medical Weight Loss Program—Outcomes in the Endo‑
crinology Clinics at UPMC
KARLA B. DETOYA, KATRINA HAN, BRENNAN R. REGISTER, DAVID A. ROMETO, 
Pittsburgh, PA

Background: The OPTIFAST® program at UPMC is a medically supervised 
program using very low calorie diet from Nestle products. It focuses on nutri-
tion and lifestyle counseling, and transitioning to a low glycemic load diet 
to sustain glycemic benefits of weight loss. We evaluated the impact of our 
program on weight reduction in a 3-year period at UPMC clinics, and second-
ary parameters defining cardiovascular risk factors.

Methods: Patients were divided into Completer (C) and Non-Completer 
(NC) cohorts. For the C-group, HBA1C for diabetics, lipid profiles and systolic 
blood pressure (SBP) were compared at baseline and at >5 months. Adjusting 
for weight loss, effect of DM, BP and lipid-lowering drugs on HBA1C, SBP 
and lipid profile, respectively, was also evaluated.

Results: A total of 215 patients (mean age=49.63, 69% female) had mean 
baseline and end weights of 263.7 and 222.8 pounds respectively, with mean 
14.04% weight loss (p<0.0001). 59% completed the program with mean 
19.52% weight loss (p<0.0001). For the NC-group, weight difference from 
baseline was not significant.

Among diabetics, there was decrease in HBA1C (7.8% to 6%, p<0.0001), 
with a decrease in the no. of insulin units/day (71.4 to 34.6 units, p=0.015), 
but no significant decrease in the no. of noninsulin drugs from baseline to >5 
months. There was a decrease in mean baseline to end SBP (139.3 to 122.5 
mmHg, p=0.0325), and no. of BP meds (1.9 to 1.2, p<0.0001). There was a 
decrease in mean baseline to end values of: total cholesterol (TC) (192.4 to 
140.7 mg/dl, p<0.0001), LDL (104.3 to 84.59 mg/dl, p=0.02) and triglycerides 
(TG) (209.2 to 111.9 mg/dl, p<0.0001). The increase in baseline to end HDL 
and difference in lipid lowering drugs were not significant. Adjusting for 
weight loss, medications had no significant association on trends of HBA1C, 
SBP and lipid profile.

Conclusions: Among completers, the medically supervised VLCD program 
at UPMC promotes significant weight loss, glycemic and SBP improvement, 
and lowering of TC, LDL and TG for over >5 months.

54‑LB
Glycemic Index and Glycemic Load of the Diet in a Sample of Preg‑
nant Women with Type 2 Diabetes Mellitus in Northwest Brazil
CRISTINA FACANHA, TATIANA U. PASSOS, LIVIANE C. MARANHÃO, FRANCI-
ELLE C. COPPOLA, JULIANA D. MARTINS, ANA E.F. MELO, GERLIANO NOGUEIRA, 
MILIANA D. SANTOS, PEDRO A.C. PONTES, LUCIANA M. MORAIS, DOUGLAS D. 
COSTA, Fortaleza, Brazil, Rio de Janeiro, Brazil

During pregnancy, women with type 2 diabetes mellitus (DM2) needs 
specific dietary care to improve glycemic control and improve pregnancy 
outcomes. The recent updated researches points to dietary assessment and 
prescription based on glycemic index (GI) and glycemic load (GL) as possible 
strategies for achieving these goals. This study evaluated the GI and GL 
of the diet consumed by pregnant women with DM2. It is a quantitative-
descriptive study, carried out in a diabetes treatment and care reference 
center in Brazil, with 20 DM2 pregnant women, randomly selected and inter-
viewed during the outpatient routine visits follow-up. Dietary data were 
obtained in two 24-hour food recall (one weekday and one on weekend), 
one of that was collected by phone. These data were taken at home mea-
surements and converted into grams/milliliters for subsequent determina-
tion of the GI and GL of the diets (protocol: FAO/WHO,1998) and classified 
according to Brand-Miller; Foster-Powell and Colagiuri (2003) and Burani 
(2006). Statistical analysis used the program S.P.S.S version 17, with the 
chi-square statistical test (p <0.05). The diet of the pregnant women had 
a low GI (46.27 ± 7.18) and a low GL (64.15 ± 22.79). There was a positive 
relationship between schooling and GI, and the pregnant DM2 with a lower 
level of education consumed a moderate GI diet. Few studies have evaluated 
GI and GL in pregnancy and there are no studies with DM2 pregnant women. 
Similar studies point to the benefits of low GI and GL diets for glycemic con-
trol during gestation to decreased maternal-fetal comorbidities. The study 
population’s diet had adequate GI and CG, which promotes glycemic control 
and reduce adverse outcomes. However, it is suggested that larger dietary 
assessments be performed to further deepen the relationship between diet, 
metabolic control and pregnancy outcomes of woman with DM2.

55‑LB
Effect of Carnosine Supplementation on Cardiometabolic Risk Fac‑
tors in Obesity, Prediabetes, and Diabetes—A Meta‑analysis of 
Randomized Controlled Trials
KIRTHI ARAVIND MENON, AYA MOUSA, BARBORA DE COURTEN, Melbourne, 
Australia

The burden of diabetes is rapidly increasing in line with the growing obe-
sity epidemic. Identification of simple and easily scalable interventions is 
therefore urgently needed. Carnosine (beta-alanyl-L-histidine), a dipeptide 
with anti-inflammatory, anti-oxidative, and anti-glycating properties, has 
been proposed as a potential strategy for the prevention of diabetes. How-
ever, previous studies examining the effects of carnosine on cardiometabolic 
risk factors have produced inconsistent results. Here, we present the first 
systematic review and meta-analysis examining the effects of carnosine 
supplementation on cardiometabolic risk factors. Electronic databases 
including Medline, CINAHL, EMBASE and EBM Reviews were searched to 
identify all randomized controlled trials (RCTs) comparing supplementation 
with carnosine vs. placebo, usual care or other interventions. In meta-analy-
ses of five trials with 309 participants, carnosine-supplemented groups had 
lower HbA1c (mean difference (MD) [95% CI]= -0.5% [-0.4,-0.6], p<0.001); 
fasting glucose (MD [95% CI]= -0.6 mmol/L [-1.1, -0.1], p=0.03); postprandial 
glucose (MD [95% CI]= -1.0 mmol/L [-1.4, -0.6], p<0.001); triglycerides (MD 
[95% CI]= -0.4 mmol/L [-0.6, -0.3], p=0.005); and high-sensitivity C-reactive 
protein (MD [95% CI]= -0.4 mg/L [-0.6, -0.2], p<0.001) compared with pla-
cebo. Low statistical heterogeneity was observed for all outcomes (I2=0-1%) 
except fasting glucose (I2=84%). However, heterogeneity in study design 
was an important limitation, including the different populations studied, and 
the use of varying doses of carnosine and mixed supplementation. Neverthe-
less, our findings suggest that carnosine may improve cardiometabolic risk 
factors and further well designed randomized controlled trials are needed to 
confirm these findings.
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60‑LB
A Whole‑Grain Diet Confers Metabolic Advantages in Glucose 
Metabolism Compared to a Macronutrient‑Matched, Refined‑Grain 
Diet
JACOB T. MEY, ADITHYA HARI, JEAN-PHILIPPE GODIN, ALASTAIR ROSS, JOHN 
P. KIRWAN, Cleveland, OH, Lausanne, Switzerland, Gothenburg, Sweden

Observational studies suggest diets high in whole grains (WG) may confer 
metabolic benefits over diets based on refined grains (RG) for overweight/
obese individuals, thus preventing the development of type 2 diabetes (T2D). 
However clinical data have been inconclusive, in part due to metabolic het-
erogeneity. Therefore, we investigated a WG and RG diet in individuals at 
high risk (HR) or low risk (LR) of developing T2D based on 1 hour glycemic 
level during an OGTT (oral glucose tolerance test). We conducted a double-
blind randomized crossover trial in 15 overweight/obese adults. Participants 
were administered a 4 hour, 75g OGTT and stratified as HR or LR of devel-
oping T2D (HR: 1 hour OGTT glucose (GLU) ≥155 mg/dl; LR: 1 hour OGTT 
GLU <155 mg/dl). Isocaloric WG and RG diets were provided for two 8 week 
periods with 10 week washout. Macronutrients were matched except for 
WG or RG (50g/1000 kcal). Fifteen subjects completed the trial, 10 HR (38±3 
years, 33±2 kg/m2, 1 hour OGTT GLU 201±8 mg/dl) and 5 LR (38±4 years, 35±2 
kg/m2, 1 hour OGTT GLU 126±5 mg/dl). Groups differed only by 1 hour OGTT 
(p<0.05). Weight loss was similar but only HR reached statistical significance 
(-2.1 kg, p<0.05). HR-WG improved insulin sensitivity (Matsuda Index, +21%, 
p<0.05). Further, HR-RG had a significant negative association between 
change in BMI and Matsuda Index vs. WG (r2=0.41, p<0.01). LR-RG reduced 
GLU clearance (iAUC 180 minutes, +27%, p<0.05 vs. WG). In agreement, 
LR-RG increased OGTT insulin (iAUC p<0.05 at 120, 180 and 240 minutes) and 
c-peptide (iAUC p<0.05 at 60 and 120 minutes). Interestingly, 1 hour OGTT 
GLU predicted change in waist circumference in WG (n=15, r2=0.36, p=0.02), 
suggesting those with more impaired GLU tolerance may acquire greater 
benefit from WG. We observed differential effects of a WG and RG diet in 
overweight/obese adults. These data suggest a WG diet may improve mea-
sures of glucose metabolism in individuals at high risk of developing T2D, 
whereas a RG diet may impair glucose metabolism in lower risk individuals.

Supported By: Nestlé (to J.P.K.); National Institutes of Health/National Center for 
Research Resources (UL1RR024989); National Institutes of Health (T32 DK007319 
(to J.P.K.)

PSYCHOSOCIAL, BEHAVIORAL MEDICINE

61‑LB
High Prevalence of Distress among Patients with Type 2 Diabetes 
(T2DM)—A Hospital‑Based Cross‑Sectional Study from South India
PRASANTH SANKAR, PRIYANKA SASIKUMAR, RITUNA MEDAYIL, RITTIN 
JACOB, SARANYA SASIDHARAN, Pathanamthitta, India

Background: Diabetes distress (DD) refers to unique, often hidden emo-
tional burdens and worries, distinct from clinical depression, that are part of 
the spectrum of patient experience when managing diabetes.

Aim: To assess DD and its association with various parameters in patients 
with T2DM.

Methodology: A cross sectional study was done on 262 out-patients with 
T2DM in a multispecialty hospital in South India. DD was measured by DDS-
17, a 17-item self-reported DD scale used with subscales in 4 domains - Emo-
tional burden (EB), Physician, Regimen and Interpersonal distress. Overall 
score <2.0 was little or no distress, 2.0-2.9 moderate, ≥3.0 was high dis-
tress. Data was analysed using SPSS version 11.5.

Results: Mean age of participants was 59.7 ± 9.1 years. Females con-
stituted 71.8%. BMI was ≤ 25kg/m2 in 32.8%. Duration of diabetes was 
<10 years in 42%. Insulin was used by 45%. Mean HbA1c was 8.7±1.7%. 
Prevalence of DD was 27.9%, with moderate distress in 22.1% and high dis-
tress in 5.7%. Mean total DD score was 1.67± 0.59. Mean for EB, physician-
related, regimen-related and interpersonal distress were (2.1 ± 1.02), (1.09 ± 
0.33), (1.92 ± 0.89), (1.30± 0.76) respectively. Total DD had significant asso-
ciation with BMI (p=0.04), duration of T2DM (p=0.04), HbA1c (p=0.01), neu-
ropathy (p=0.002) and nephropathy (p=0.008). EB, considered most impor-
tant domain, was associated with duration of T2DM (p=0.02), insulin use 
(p=0.002), neuropathy (p<0.001), nephropathy (p=0.008), high HbA1c levels 
(p=0.001), ASCVD in females (p<0.001). Regimen related distress was more 
in those with high HbA1c (p=0.001) and smokers (p=0.04).

Discussion: The study, first of its kind from South India, identifies high 
prevalence of DD in this population. Assessment of DD should be integrated 
into patients’ self-care plan. Patients become more involved in managing 
diabetes if their specific emotional distress are taken care of, and have a 
better sense of social care, health control and self-efficacy.

58‑LB
Low Copy Number of the Salivary Amylase Gene (AMY1) Is Associ‑
ated with Obesity, Dyslipidemia, and Chronic Low‑Grade Inflamma‑
tion but Not Insulin Sensitivity and Secretion
BARBORA DE COURTEN, AYA MOUSA, NEGAR NADERPOOR, Clayton, Australia, 
Melbourne, Australia

Low salivary amylase gene (AMY1) copy number variations (CNVs) are 
associated with low serum amylase concentrations which have been shown 
to correlate with obesity, metabolic syndrome and predict type 2 diabetes. 
Recently, AMY1 CNV below 4 has been associated higher risk of obesity. 
Only one study has shown an association between AMY1 CNV and insulin 
resistance (HOMA). We assessed the relationship between AMY1 CNVs and 
adiposity (body mass index and dual X-ray absorptiometry), fasting and 2 
hour glucose (75g OGTT), insulin sensitivity (hyperinsulinemic euglycemic 
clamp) and total, first and second phase insulin secretion (intravenous glu-
cose tolerance test), inflammatory markers and adipokines (multiplex assays, 
Biolegend, CA) in 58 overweight and obese but otherwise healthy individu-
als (age 31±9 years, BMI 31±4 kg/m2). Participants were non-smokers and 
had modest alcohol consumption. The participants were divided into two 
groups according to a median of 4 AMY1 CNVs. Individuals with less than 4 
AMY1 CNVs had higher BMI (33±4 vs. 30±3 kg/m2, p=0.04), fat mass (41±12 
vs. 34±8kg, p=0.01), LDL cholesterol (3.3 ± 0.8 vs. 2.8±0.7mmol/l, p= 0.02), 
plasma interleukin 6 (53±56 vs. 24±22 pg/ml, p= 0.02) and leptin concentra-
tions (0.83±0.56 vs. 0.50±0.46 ng/ml, p=0.02) compared to individuals with 
more than 4 AMY1 CNVs. There was no relationship between AMY1 CNVs 
and insulin sensitivity, insulin secretion, plasma fasting and 2 hour glucose, 
high sensitivity C-reactive protein, adiponectin, resistin and adipsin levels 
(all p>0.1). Our data indicated that AMY1 CNVs are associated with obesity, 
dyslipidemia and chronic low-grade inflammation but not glucose metabo-
lism. Further larger studies are needed to confirm whether AMY1 CNVs could 
be a genetic biomarker for metabolic syndrome and type 2 diabetes.

Supported By: National Health and Medical Research Council of Australia 
(APP1047897)

59‑LB
Dapagliflozin Doesn’t Increase Dietary Intake in Japanese
MASAFUMI KITAOKA, HITOMI FUJII, KENTA IMAI, YOSHIHISA ECHIDA, KAZUO 
KANNO, TAKAICHI MIYAKAWA, MASAYUKI SHIGETA, Miyoshi, Japan, Tama, 
Japan, Saitama, Japan, Tokyo, Japan

Purpose: We randomly allocate to dapagliflozin (DAPA) administered group 
(group A) and the group continuing current treatment (group B) for type 2 dia-
betic patients with stable glycemic control and investigate whether changes 
in eating behavior are observed or not.

Method: Group A orally administer 5 mg of DAPA once daily for 12 weeks 
in addition to current diet therapy · exercise therapy and diabetes drugs. In 
the group B, the current diet therapy/exercise therapy and diabetes drugs 
are continued for 12 weeks. Blood test and urinalysis were conducted 0 
weeks, 4 weeks, 12 weeks after. The main endpoint was the comparison 
between the two groups of total calorie intake change using brief-type 
self-administered diet history questionnaire (BDHQ) at 12 weeks. And the 
secondary endpoints were comparison between two groups of the following 
items before and after treatment. 1.) nutritional status based on BDHQ, 2.) 
body weight, abdominal girth, blood pressure, grip strength, 3.) blood glu-
cose profile, 4.) lipid profile.

Subject: There were 76 cases of consent to participation in this study, 
but since there were three dropout cases, the analysis subjects were 35 
patients in group A, 38 patients in group B.

Result: In the group A, HbA1c (7.47±0.67 vs. 7.09±0.56 p<0.0001) and body 
weight (70.20±11.79 vs. 69.15±12.13 p<0.0002) decreased significantly, but no 
change in total caloric intake by BDHQ (1675.23±580.67 vs. 1636.92±625.32) 
was observed. On the other hand, in the group B, no changes in total calorie 
intake by BDHQ, HbA1c, body weight, were observed.

Discussion: This study indicated that no increase in dietary intake was 
observed upon weight loss by DAPA. It has already been reported that 
weight loss due to DAPA improves patients’ QoL. Improvement of this QoL 
may be expected to have a positive influence on improvement of treatment 
motivation and diet therapy/exercise therapy which is the basis of diabetes 
treatment. This study suggests that in humans, unlike animal experiments, 
calorie loss by DAPA may have a positive effect on dietary behavior.
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64‑LB
Longitudinal Changes in Depression and Glycemia in Adults with 
Type 1 Diabetes
PAULA M. TRIEF, NICOLE C. FOSTER, NAOMI CHAYTOR, MARISA E. HILLIARD, 
JULIE KITTELSRUD, SARAH JASER, SHIDEH MAJIDI, SARAH CORATHERS, 
SUZAN BZDICK, DEANNA ADKINS, RUTH S. WEINSTOCK, Syracuse, NY, 
Tampa, FL, Spokane, WA, Houston, TX, Sioux Falls, SD, Nashville, TN, Aurora, CO, 
Cincinnati, OH

To assess change in depression over ≥4 years in adults with type 1 dia-
betes (T1D) and the association between change in depression and glycemic 
outcomes, we examined PHQ-8 data in adults in the T1D Exchange Clinic 
Registry with T1D duration ≥ 1 year (N= 2547; 57% female, 92% non-His-
panic white, year 1 age 43±16 years). PHQ-8 score >10 defined “depressed.” 
Linear regression was used to assess association of continuous outcomes 
and depression; logistic regression was used for categorical outcomes. At 
year 1/year 5, 9%/11% were depressed. In this sample, 126 (5%) had Persis-
tent Depression (depressed at year 1 and year 5), 112 (4%) Resolved Depres-
sion (depressed at year 1, not at year 5), 148 (6%) New Year 5 Depression (not 
depressed at year 1, depressed at year 5), and 2161 (85%) Not Depressed at 
year 1/year 5. Of those depressed at year 1, 53% were depressed at year 
5; of those not depressed at year 1, 6% were depressed at year 5. Partici-
pants with persistent depression/new year 5 depression had a significant 
increase (↑) in A1c [adj mean ↑ 0.5± 0.2/0.5± 0.2; adj mean 8.1±0.1 for both; 
adj P’s=0.001]; those not depressed at year 1/year 5 showed a trend in ↑A1c 
[0.3±0.1; adj mean 7.8±0.1; adj P=0.04]. Those with resolved depression did 
not show change in A1c [0.2±0.2; adj mean 7.7±0.2; adj P=0.28]. Those with 
persistent depression/new year 5 depression were more likely to report 
new year 5 DKA (DKA year 5 | no DKA year 1) than those not depressed 
at year 1/year 5 (adj P’s=0.03/0.04). There were trends for those with per-
sistent depression to be more likely to report new year 5 severe hypogly-
cemia (SH) than those not depressed (11.1% vs. 4.8%); and for those with 
resolved depression to be less likely to report new year 5 SH (3.6 vs. 4.8%, 
adj P’s=0.09/0.11). Depression category was not associated with change 
in BMI (adj P=0.80). As a continuous variable, ↑in PHQ-8 was associated 
with ↑ in A1c (adj P<0.001), but not with new year 5 SH or BMI change (adj 
P>0.50). Depression (persistent or new year 5) has a negative impact on gly-
cemic control over time. Adults with T1D should be screened and treated 
for depression.

65‑LB
I Wanted Diabetes Out—Lived Experiences of Diabetes Burnout 
from Bloggers with Type 1 Diabetes
SAMEREH ABDOLI, AMIT C. VORA, DANIELLE M. HESSLER, HEATHER L. 
STUCKEY, Knoxville, TN, San Francisco, CA, Hershey, PA

Objective: To define and understand diabetes burnout through thematic 
analysis of narrative posts, written by adults with type 1 diabetes (T1D), 
published in publicly available blogs.

Research Design and Methods: A qualitative thematic analysis of 35 posts 
published in 21 blogs from the U.S., UK, and Ireland, written by adults with 
T1D, provided the basis for definition(s) of diabetes burnout. Data manage-
ment (Nvivo 11 Pro) and analysis included three phases: immersion, reduc-
tion, and interpretation (kappa=.91).

Results: Findings included five main themes that described diabetes burn-
out: 1.) Burnout is a “detachment” from diabetes care; 2.) the “demanding 
life” of diabetes leads to burnout; 3.) struggling with “perfect” numbers 
adds to burnout; 4.) “life events” are catalysts to burnout; 5.) and overcom-
ing burnout is like “climbing out of a difficult hole.”

Conclusions: Analysis of blogs provided unique insights into the concept 
of diabetes burnout. Five themes were identified that ranged from detach-
ment from diabetes care to difficulties in overcoming diabetes. These data 
provide a next step into understanding diabetes burnout and factors that 
may co-occur. Further research needed to advance science of diabetes burn-
out to improve quality of care and quality of life of individuals with diabetes.

62‑LB
Reduction of Diabetes and Cardiovascular Risk in a Workforce after 
Digital Behavioral Counseling
CHARLES E. BIRSE, ROBERT J. LAGIER, PAUL CHEW, CAROLYN B. JASIK, ERICA 
N. MADERO, San Juan Capistrano, CA, San Francisco, CA

Background: We asked whether the integration of digital behavioral coun-
seling with employer-sponsored annual biometric screening could reduce 
the risk of obesity-related chronic disease in a U.S. workforce.

Methods: We evaluated a cohort (n=113) who participated in an employer-
sponsored annual wellness program with year-end biometric screening 
and enrolled in a digital behavioral counseling program. Individuals were 
included in the analysis if they participated in the wellness program in 2015, 
had prediabetes (fasting glucose (FG) 100 to 125mg/dL or Hb1Ac 5.7 to 6.4%) 
and a BMI ≥25 kg/m2 in 2016, and agreed to participate in a digital behav-
ioral counseling program followed by year-end biometric screening in 2017.

Results: The participants were 75% women and 61% Caucasian, 28% 
African American. At the 2016 year-end biometric screening, which pre-
ceded digital behavioral counseling, the characteristics of the cohort (mean± 
sd) were age, 50.0±9.9 years; BMI, 37.1±8.6 kg/m2; Hb1Ac, 6.1±0.6%; and 
FG, 106.9±24.2 mg/dL. Following behavioral counseling, 28% of the partici-
pants lost 5% or more of body weight. Hb1Ac and FG levels both fell below 
prediabetic thresholds for 32% of the participants. Other biometric outcome 
measures improved (Table).

Conclusions: Digital behavioral counseling was effective in reducing risk 
for both diabetes and cardiovascular disease in a workforce cohort.

Table. Change in Annual Biometric Screening Results.
The year preceding 

counseling 
(2015 to 2016)

The year counseling 
received 

(2016 to 2017)

P value 
(paired 
t-Test)

BMI (kg/m2) +0.66 -1.18 <0.0001
Hb1Ac (%) +0.06 -0.22 0.001
Fasting Glucose (mg/dL) +5.85 -2.84 0.02
Triglycerides (mg/dL) +12.0 -17.2 0.01
10-year ASCVD risk* (%) +1.83 -0.48 0.01
*Atherosclerotic Cardiovascular Disease Risk (2013 ACC/AHA Cardiovascular 
Risk Guideline).

63‑LB
The Validity and Reliability of Japanese Version of the Diabetes Dis‑
tress Scale for Adult Patients with Type 2 Diabetes
HIROHIDE MATSUMOTO, KENTARO OKAZAKI, TOSHIKI OYA, NORIYUKI TAKA-
HASHI, MINA SUEMATSU, Nagoya, Japan, Osaka, Japan

Diabetes related distress is common for patients with type 2 diabetes (T2D), 
which exacerbates glycemic control through negative effects on emotional 
and physical well-being and self-care behaviors. Diabetes Distress Scale 
(DDS) is a widely used instrument to measure diabetes related distress.

The aim of this study was to develop the Japanese version of the DDS 
(DDS-J) and examine its psychometric properties. DDS-J was developed 
conceptually equivalent to the original English version by forward and back-
ward translations and adjustments of inappropriate terms. The investiga-
tion was conducted in 132 (mean age 64.5 years, 67.4% male, mean dura-
tion 14.2 years, mean HbA1c 7.7%) T2D patients at outpatient department 
of 2 hospitals in Aichi, Japan from February to March 2017. Cronbach’s α 
was used to assess reliability, and factor analysis to analyze validity. The 
5-item World Health Organization Well-Being Index (WHO-5) and Patient 
Health Questionnaire-9 (PHQ-9) scale were adopted to evaluate the criteria-
related validity. The scores of DDS-J, WHO-5 and PHQ-9 were calculated, 
then their relationship analyzed using Pearson correlation analysis. Four 
factors of regimen-related distress (RD), emotional burden (EB), physician-
related distress (PD), and diabetes-related interpersonal distress (ID) were 
extracted by exploratory factor analysis. This factor structure was the same 
as the original. The overall Cronbach’s α was 0.91, while ones for RD, EB, PD, 
and ID were 0.86, 0.87, 0.73 and 0.86, respectively. The total DDS-J score 
was 24.4±18.7, WHO-5 15.3±5.4 and PHQ-9 3.5±4.4. The total DDS-J score 
showed a weak but significant correlation with WHO-5 (r=-0.376, p<0.01) 
and PHQ-9 (r=0.425, p<0.01).

In conclusion, DDS-J have good validity and reliability, and can be used as 
an effective tool to assess diabetes related distress of Japanese adult T2D 
patients. Furthermore, diabetes related distress is associated with well-
being and depression in the studied patients.

Supported By: Japan Society for the Promotion of Science
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67‑LB
Diabetes Distress—Provider Perspectives
ANN-MARIE JOHN, Springfield, VA

Purpose: Though many studies focus on patient perspectives of diabe-
tes distress (DD), provider perceptions of DD require further investigation. 
Defined as the diabetes-specific distress related to the emotional and 
behavioral burden of living with type 2 diabetes (T2DM), DD is a major psy-
chological challenge to self-management. The purpose of this qualitative 
study was to explore how primary care team members identify factors that 
contribute to DD future intervention.

Methods: Eighteen care providers from three rural nurse-managed inter-
professional clinics located in Northern Virginia participated in the study. 
Using purposive sampling, providers were interviewed to obtain perspec-
tives on DD in the management of T2DM. Face-to-face interviews were 
conducted, digitally recorded, and transcribed. Two researchers coded the 
transcripts into themes. Data collection and analysis occurred sequentially 
using a constructivist grounded approach.

Results: Provider narratives identified a lack of awareness of DD in their 
experiences with T2DM-related psychological and emotional challenges 
in a low-income, immigrant, underserved patient population. When asked 
about DD, most participants discussed the biomedical aspects of diabetes 
management, such as diet, exercise, medications, and blood glucose man-
agement. The key facilitator identified by the few participants who recog-
nized DD was the interdisciplinary team practice model. Perceived barriers 
included: 1.) limited knowledge of DD by the healthcare team, 2.) under 
recognition of DD in reported practice, 3.) time constraints, and 4.) limited 
clinical experience with treating or referring patients with DD to appropriate 
mental health services.

Conclusions: The American Diabetes Association (ADA) Standards of 
Medical Care in Diabetes recommends ongoing assessment and monitoring 
of DD to prevent and delay its progression. Therefore, the challenge is to 
enhance provider understanding of DD and promote strategies and activities 
that help reduce DD and improve diabetes outcomes.

68‑LB
Development and Content Validation of the Health Care Transition 
Outcomes Inventory
JESSICA PIERCE, TIM WYSOCKI, ANTHONY GANNON, Orlando, FL, Jacksonville, 
FL, Wilmington, DE

Background: Much of the literature on the healthcare transition from 
pediatric to adult centered-care focuses on how to prepare adolescents and 
young adults with chronic illness for a successful healthcare transition, with 
much less emphasis on how to measure whether the healthcare transition 
was successful. Research on healthcare transition outcomes is fraught with 
methodological difficulties, making it difficult to generalize and compare 
findings across studies. To address these gaps, we began an integrative 
research agenda to develop a multidimensional, multi-informant (i.e., young 
adult, parent, and healthcare provider versions) measure of healthcare tran-
sition outcomes, the Healthcare Transition Outcomes Inventory (HCTOI). Our 
preliminary qualitative study defined six content domains for the measure. 
The current study describes the development and refinement of the HCTOI 
item pool.

Results: Using rigorous measurement development methods including mixed 
qualitative and quantitative methods, the researchers developed a pool of 
88 items evaluating the extent to which a young adult with T1D is successful 
on each of the six domains of healthcare transition outcomes. Ten physician 
and psychologist experts provided content validity ratings and feedback and 
the item pool was reduced and refined to 69 items. Cognitive interviews 
were then conducted on every item with end users (young adults, parents, 
and healthcare providers) and the item pool was further reduced to 54-item 
young adult- and parent-versions and a 47-item healthcare provider version.

Conclusions: Each stage informed development and refinement of the 
item pool. The HCTOI represents the first multi-informant, rigorously devel-
oped item pool that comprehensively measures the multiple components 
of the transition from pediatric to adult specialty healthcare. Discussion 
includes clinical implications and next steps for validation, item reduction 
and refinement.

Supported By: Nemours Biomedical Research

66‑LB
Insomnia Is Associated with an Increased Risk of Type 2 Diabetes 
in the Clinical Setting
ERIN LEBLANC, NING SMITH, MICHAEL ALLISON, GREGORY NICHOLS, GREG 
CLARKE, Portland, OR

Aims: Determine association between insomnia and risk of type 2 diabe-
tes (T2DM).

Methods: We conducted a retrospective panel cohort study to exam-
ine risk of developing T2DM among prediabetes patients with and with-
out insomnia (physician identified or insomnia medication dispense).  
Participants with prediabetes (physician identified or by 2 laboratory tests) 
between 1/1/2007 and 12/31/2015 were followed until 12/31/2016. Patients 
were determined to have T2DM when two of the following occurred within 
2 years: physician-entered outpatient T2DM diagnosis, dispensing of an 
anti-hyperglycemia agent, A1C >6.5%, or fasting plasma glucose >125 mg/
dl. One hospital inpatient stay with an associated T2DM diagnosis was also 
sufficient for T2DM classification.

Results: Our cohort comprised 79,608 persons with prediabetes. Almost 
30% (23,370) were classified as having insomnia during the observation 
period. After adjustment for traditional risk factors, those with insomnia 
were 28% more likely to develop T2DM than those without. This estimate 
was essentially unchanged after adjusting for baseline A1C level (Table).

Conclusions: The association of insomnia with increased T2DM risk is 
similar to that of traditional risk factors such as overweight and nonwhite 
race. This finding has the potential to be of great value as a modifiable factor 
in diabetes prevention efforts.
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Figure.

71‑LB
Glucose Variability and Flash Glucose Monitoring in the Real World
SUJIT JANGAM, YONGJIN XU, GARY HAYTER, TIMOTHY DUNN, Alameda, CA, 
Oakland, CA

High glucose variability is associated with increased hypoglycemia. Previ-
ous analyses of real-world data have shown that increased testing using 
flash glucose monitoring (FreeStyle Libre™ system) is associated with lower 
hypoglycemia and hyperglycemia. Here we studied: 1.) The relationship 
between glucose variability and hypoglycemia/hyperglycemia during flash 
glucose monitoring 2.) The relationship between increased glucose testing 
and glucose variability. De-identified glucose data is collected from indi-
viduals using the system when they upload data from their readers to the 
desktop software. Data from 237,747 individuals was analyzed. To under-
stand the relationship between variability and hypoglycemia/hyperglyce-
mia, individuals were divided into groups of high and low glucose variability 
using CV=36% as the threshold. Hypoglycemia (time below 70mg/dL) and 
hyperglycemia (time above 180mg/dL) metrics were then analyzed in the 
two groups. To understand the impact of testing frequency on glycemic 
variability, individuals were divided into 20 equal sized groups spanning the 
full range of daily testing frequency. Average CV was then calculated for 
each group. It was observed that individuals with high variability showed 
35% more hyperglycemia (10.1±5.9 hours/day) compared to individuals 
with low variability (7.5±7.0 hours/day). Similarly, individuals with high 
variability showed 167% more hypoglycemia (144±281 minutes/day) com-
pared to those with low variability (54±185 minutes/day). It was observed 
that increased testing with the system was associated with lower glucose 
variability. CV decreased from 40.6% to 34.5% from the lowest to highest 
testing frequency groups. High variability is associated with both increased 
hyperglycemia and hypoglycemia in a large sample population from the real 
world. Increased testing is associated with decreased glucose variability.

72‑LB
A Meta‑analysis of Real‑World Observational Studies on the Impact 
of Flash Glucose Monitoring on Glycemic Control as Measured by 
HbA1c
ALEXANDER SEIBOLD, ZOE K. WELSH, SARA ELLS, CHRISTOF SCHLAEGER, 
Wiesbaden, Germany, Witney, United Kingdom

Flash glucose monitoring is proven in randomized clinical trials to reduce 
the amount of time that people with type 1 or type 2 diabetes spend in 
hypoglycemia, with glucose below 3.9 mmol/L (70 mg/dL). Here we report 
a meta-analysis of real world observational studies on the impact of flash 
glucose monitoring on glycemic control as measured by HbA1c. A series of 
17 studies were identified as reporting longitudinal HbA1c data in a total 
1338 participants with type 1 (n=1112) or type 2 diabetes (n=226) using 
the FreeStyle Libre flash glucose monitoring system. Data included obser-
vations on children, adolescents and adults. The studies were reported in 
peer-reviewed published manuscripts, congress poster presentations and 
in-press data.

Meta-analysis of change in HbA1c was performed using trial as a random 
effect and weighting with the inverse of the within trial variance. Overall 
mean change in HbA1c was -0.56, 95% CI (-0.76, -0.36), with substantial 
heterogeneity between trials (I2=92.6%). Meta-regression was performed 
with the covariate initial HbA1c and treating trial as a random effect (Figure). 

CLINICAL THERAPEUTICS/NEW TECHNOLOGY— 
GLUCOSE MONITORING AND SENSING

69‑LB
Cost Calculation and Adherence to ADA Recommendations Based 
on a Flash Continuous Glucose Monitoring System for People with 
T1DM or T2DM Using MDI Therapy
RICHARD HELLMUND, Alameda, CA

Background: A novel, factory-calibrated, flash continuous glucose moni-
toring system (flash CGM; FreeStyle Libre™ system) was approved by FDA in 
September 2017. The clinical benefit of flash CGM as a replacement for rou-
tine self-monitoring of blood glucose (SMBG) for people using MDI therapy 
has been assessed in RCTs in T1DM (Bolinder, 2016) and T2DM (Haak,2017). 
In both 6-month studies, people using flash CGM achieved a substantial 
reduction in hypoglycemia compared with those using SMBG, without 
increasing HbA1c or reducing the dose of insulin. A cost calculation based on 
ADA recommendations is presented, comparing the acquisition cost of flash 
CGM with routine SMBG.

Methods: The ADA Standards of Medical Care in Diabetes (2017) recom-
mend between 6 to 10 glucose tests per day for people with diabetes who 
are using MDI therapy. List prices are $1.42 per strip and $36.00 per sen-
sor. Sensor duration is up to 10 days. In the T1DM RCT, people using flash 
CGM also used 0.5 SMBG tests/day on average; in the T2DM RCT, people 
using flash CGM also used 0.3 SMBG tests/day. The calculation is based on 
a 30-day month.

Results: Monthly cost of 10 SMBG/day is $426.00 and of 6 SMBG/day 
is $255.60. This is compared with the monthly sensor cost of $108.00, to 
which should be added the monthly cost of occasional SMBG based on uti-
lization in the RCTs: $21.30 per person per month (PPPM) for people with 
T1DM and $12.78 for people with T2DM. For those testing 6 times/day, flash 
CGM saves over $120 PPPM compared with SMBG and it saves over $290 
PPPM for people testing 10 times/day. For people testing more than 3 times/
day, flash CGM has a lower acquisition cost than SMBG.

Conclusion: For people with T1DM or T2DM who use MDI therapy, flash 
CGM has demonstrated improved adherence to the ADA recommendation as 
well as reduced acquisition cost when compared with routine SMBG.

Supported By: Abbott Diabetes Care

70‑LB
Real‑World Patterns of Daytime and Nocturnal Hypoglycemia dur‑
ing Flash Continuous Glucose Monitoring
HEATHER PRYOR, ERWIN S. BUDIMAN, YONGJIN XU, Witney, United Kingdom, 
Alameda, CA

This study evaluated patterns of daytime and nocturnal hypoglycemia 
during flash continuous glucose monitoring using the FreeStyle Libre™ sys-
tem. Users scan the sensor to collect the current glucose, trend, and up to 
8 hours of glucose readings which are automatically stored every 15 min-
utes. The internet-connected PC-based software uploads the de-identified 
90-day reader data to a database. De-identified data from September 2014 
to September 2017 of all sensors with at least 120 hours of operation were 
analyzed from 237,747 readers and 1,569,588 sensors worldwide (88% from 
Europe). Readers were ranked by scan frequency and allocated to 20 equally 
sized groups. The association of significant hypoglycemia (≤54 mg/dL) and 
scan rate were analyzed. Users performed a mean (SD) of 13.2 (9.0) glu-
cose scans per 24 hours, with 11.5 (8.1) during the day (06:00-23:00) and 1.7 
(1.5) during the night (23:00-06:00). Time in significant hypoglycemia (≤54 
mg/dL) decreased from 24.2 to 15.2 minutes/day comparing low with high 
frequency scanners during the 17-hour day period (p<0.001), with a similar 
pattern overnight (19.0 and 12.7 minutes/night, p<0.001). When expressed 
as a proportion of time, hypoglycemia accounted for 2.4 to 1.5% of daytime 
glucose (for low to high frequency scanners), prevalence of night time hypo-
glycemia was 4.5 to 3.0%. The benefits of scanning frequently during the day 
are evident at night time.
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Figure.

Supported By: Calibra Medical

74‑LB
Real‑World Improvement in Above‑Target Estimated A1c with 
Sequential Use of Professional Flash Continuous Glucose Monitor‑
ing for Individuals with Diabetes
RICHARD M. BERGENSTAL, TIMOTHY DUNN, YONGJIN XU, SUJIT JANGAM, 
GARY HAYTER, Minneapolis, MN, Alameda, CA, Oakland, CA

Professional flash continuous glucose monitoring using the FreeStyle Libre 
ProTM system is recently available in the U.S. This is one of the first real-world 
studies evaluating glucose metrics of sequential monitoring periods using a 
cross-sectional observational design. Between September 2016 and January 
2018, de-identified data from 2,836 users having 2 sequential sensors (at least 
5 days each) were divided by the 1st sensor above and below an estimated A1c 
(eA1c) of 7.5%. Glucose metrics for the two sensors were compared. For those 
starting above an eA1c of 7.5%, the eA1c reduced from 9.6% to 8.7% (-0.9%, 
p<0.001), and time in range (70-180 mg/dL) increased from 7.8 to 10.5 h/day 
(2.7 h/day, p<0.001). Time above 180 mg/dL decreased from 15.7 to 12.5 h/day  
(-3.2 h/day, p<0.001), while hypoglycemia below 70 mg/dL increased but 
stayed below 5.0% (29 to 59 minutes/day, 30.1 minutes/day change, p<0.001). 
For those at an eA1c of 7.5% or lower, eA1c increased but stayed in target 
(6.4% to 6.9%, 0.5% change, p<0.001), while time below 70 mg/dL reduced 
by 22%, from 115 to 91 minutes/day (-24.8 minutes/day, p<0.001). Professional 
glucose monitoring in clinical practice aids in the reduction of hyperglycemia 
and increased time in range while maintaining minimal hypoglycemia for those 
with average levels above target. Those with average levels in target benefit 
by reduced exposure to hypoglycemia.

Table.

Supported By: Abbott Diabetes Care

75‑LB
Real‑World Flash Glucose Monitoring in a Developing Country
LUIS EDUARDO P. CALLIARI, YONGJIN XU, SUJIT JANGAM, GARY HAYTER, 
TIMOTHY DUNN, São Paulo, Brazil, Alameda, CA, Oakland, CA

Previous studies showed results of flash glucose monitoring (FreeStyle 
LibreTM) in European countries. This study evaluated real-world impact of 
device use and glucose metrics using a cross-sectional observational design 
in a developing country, Brazil. A server collected de-identified data from 
readers, and completed sensors (>120 hours of operation) were analysed. 
Comparison of 1,569,588 sensors (237,747 readers) worldwide were made 
with 57,713 sensors (8,979 readers) from Brazil. Readers were divided into 
10 rank-ordered groups by daily scan rate. Users worldwide performed a 
mean (±SD) of 13.2±8.9 daily glucose scans and a rate of 13.5±9.1/day in 
Brazil (p=0.002). Time in range (70-180 mg/dL) increased from 13.5 to 16.2 h/
day (20% increase, p<0.001) comparing the lowest and highest scan groups 
in Brazil, with a similar association worldwide (12.0 to 16.3 h/day; 35% 
increase; p<0.001). Time in hyperglycemia decreased from 10.6 to 6.4 h/day 
(40% decrease, p<0.001) comparing low with high frequency users world-
wide. Brazil users had a similar decrease, though the lowest scan group was 
90-minutes lower (9.2 and 6.4 h/day; 30% decrease; p<0.001). Similar daily 
scan rates were observed in Brazil and worldwide, and those users having 

No significant differences were detected based on length of study, type of 
diabetes (type 1 vs. type 2) or children vs. adults.

Figure.

Supported By: Abbott Diabetes Care

73‑LB
Comparing Patch vs. Pen Bolus Insulin Delivery in Type 2 Diabetes 
Using Continuous Glucose Monitoring Metrics and Profiles
MARY L. JOHNSON, DARLENE M. DREON, BRIAN L. LEVY, SARA RICHTER, DEB-
ORAH MULLEN, RICHARD M. BERGENSTAL, Minneapolis, MN, Menlo Park, CA, 
Wayne, PA, St. Louis Park, MN

Patients with T2D (N=97, A1c ≥7.5% on basal insulin) used DexCom G4 
CGM in a substudy of a large RCT (N=278) to evaluate bolus insulin delivery 
by patch (Calibra Medical) vs. pen (Novolog Flexpen®) using an SMBG-based 
titration algorithm.

There was a significant improvement (p<0.0001) in A1c and all CGM met-
rics at week 24, but no difference between groups (Table). CGM profiles 
(Figure) demonstrate it is possible to optimize basal-bolus therapy, dramati-
cally increasing time-in-target range (70-180 mg/dL) with minimal significant 
hypoglycemia (<54 mg/dL) while achieving a flat bedtime to AM glucose 
profile.

This is one of the first trials to clearly demonstrate how using CGM met-
rics and CGM profiles in T2D can provide a more clinically relevant compari-
son of different approaches to optimizing glucose management.

Table. CGM Metrics for Patch (49) and Pen (48), Baseline and Week 24.

Patch
Baseline

Patch
Week 24

Pen
Baseline

Pen
Week 24

Central Lab A1c,
% (± SD)

8.54 ± 0.90 6.82 ± 0.95 8.75 ± 1.03 6.70 ± 0.79

CGM Average Glucose,
mg/dL (± SD)

188.9 ± 40.9 142.4 ± 31.4 200.3 ± 41.4 140.4 ± 28.3

CGM Glucose >250 mg/dL,
% time (± SD)

18.3 ± 18.3 5.6 ± 9.7 23.4 ± 21.8 4.6 ± 8.3

CGM Glucose >180 mg/dL,
% time (± SD)

50.4 ± 26.1 21.1 ± 19.9 56.7 ± 24.8 19.7 ± 17.5

CGM Glucose 70‑180 mg/dL,
% time (± SD)

48.4 ± 25.2 74.1 ± 18.7 42.4 ± 23.8 75.2 ± 16.1

CGM Glucose <70 mg/dL,
% time (± SD)

1.2 ± 2.4 4.7 ± 5.2 0.9 ± 3.2 5.1 ± 5.8

CGM Glucose <54 mg/dL,
% time (± SD)

0.2 ± 0.7 1.1 ± 2.0 0.2 ± 1.2 1.2 ± 2.0
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that continuously measured their blood glucose using Dario™ BGMS during 
the full year of 2017 was evaluated. The study assessed the ratio of high 
(180-400 mg/dL) and hyperglycemic (>400mg/dL) blood glucose readings 
during full year of 2017 as recorded in the database. The average of high and 
hyperglycemic glucose readings were calculated in periods of 30-60, 60-90, 
90-120, 120-150, 150-180, 180-210, 210-240, 240-270, 270-300, 300-330, 
330-360 days and compared to first 30 days as a starting point of analysis.

Results: For 225 T2D active users the ratio of high events (180-400 mg/dL) 
was reduced gradually in 19.6% (from 23.4% to 18.8% of the entire measure-
ments) from baseline compared to the 12th month of the year. Moreover, the 
ratio of severe hyperglycemia events (>400 mg/dL) was decreased in 57.8% 
(from 0.90% to 0.38% of the entire measurements) at the same period.

Conclusion: By means of glucose meter and App patients have the poten-
tial to promote behavioral modification and enhance adherence to diabetes 
management, demonstrating better glycemic control.

78‑LB
Continuous Reduction of Blood Glucose Average during One Year 
of Glucose Monitoring Using a Digital Monitoring System in a High‑
Risk Population
YIFAT HERSHCOVITZ, SHARON DAR, SR., EITAN FENIGER, Caesarea, Israel

Patients with high average of blood glucose levels (above 180mg/dL) are 
at high risk for developing clinical complications. Digital engagement is play-
ing a pivotal role in the care of patients with diabetes, assisting to enhance 
their compliance. The Dario Blood Glucose Monitoring System (BGMS) con-
nects physically to a smart mobile device and automatically logs blood glu-
cose measurements into designated App. The data captured on the App is 
transmitted to the Dario cloud. The study is looking at high risk patients’ data 
over one year of Dario use.

Methods: An exploratory data analysis study reviewed a population of 
high risk active type 2 diabetic users with initial 30 days glucose average 
above 180 mg/dL during a full calendar year. The study assessed the average 
blood glucose readings along a year of usage. The average of glucose read-
ings was calculated per user in periods of in 30 days intervals from 30-60 to 
330-360 days and compared to the first 30 days as the starting point base-
line of analysis.

Results: Overall of 238 highly engaged T2D users (more than one daily 
measurement in average) whose average blood glucose level was above 
180mg/dL in the first 30 days of measurements (225±45 mg/dL) showed 
continuous reduction in glucose level average vs. baseline. Reduction in 
blood glucose average level was demonstrated gradually, in the succeed-
ing 3, 6 and 12 months showing average decrease of 7%, 11% and 14% vs. 
baseline, respectively. Furthermore, 76% of the entire population (180 out 
of 238 users) improved their average blood glucose level over a year. Those 
180 users (average blood glucose 228±46) showed an average decrease of 
10%, 16% and 24% in their glucose average following 3, 6 and 12 months, 
respectively.

Conclusions: The use of a digital smartphone-based blood glucose moni-
toring system in high risk patients has the potential to promote behavioral 
modification and enhanced adherence to diabetes blood glucose levels man-
agement in T2D patients.

79‑LB
Detecting Insulin Sensitivity Changes for Individuals with Type 1 
Diabetes
DANA M. LEWIS, SCOTT LEIBRAND, TIM J. STREET, SAYALI S. PHATAK, Seattle, 
WA, London, United Kingdom, Phoenix, AZ

Background: A method to calculate changes in insulin needs was devel-
oped in the OpenAPS (Open Source Artificial Pancreas System) community. 
Individuals have natural fluctuations in insulin needs, but excessive periods 
of sensitivity or resistance may indicate ongoing physiological trends and 
therefore impact T1D management.

Methods: Autosens analyzes each CGM data point for 24 hours, compar-
ing observed change to expected impact from insulin. Autosens calculates 
the deviation for the median of the last 8 and 24 hours of CGM data points 
and determines the sensitivity ratio (SR) required to neutralize the median 
deviation. Autosens was run retrospectively to obtain an hourly SR value 
(first calculated SR every hour) for (N=1)*16 individuals using OpenAPS; with 
M=5393 data points, and range=922 to 20,473. A SR of >1.0 indicates resis-
tance; <1.0 indicates sensitivity. Histograms were created to visualize SR 
for each participant. Mean SR ± SD was calculated and those falling beyond 
± 10% of 1.0 were classified as being resistant and sensitive respectively.

Results: Mean SR for 12 individuals fell within ±10% of 1.0. 1 individual 
tended toward sensitivity [0.79 ± 16]. 3 individuals tended toward resistance 
[1.2 ± 0.28; 1.33 ± 0.30; 1.41 ± 0.37].

the highest daily scans also had the most time in range and least time in 
hyperglycemia. This is the first study showing that a developing country in 
Latin America can also benefit from flash glucose monitoring.

Figure.

Supported By: Abbott Diabetes Care

76‑LB
T2D Users of a Digital Diabetes Management System Experience 
a Shift from Greater than 180 mg/dL to Normal Glucose Levels with 
Sustainable Results
YIFAT HERSHCOVITZ, EITAN FENIGER, SHARON DAR, SR., Caesarea, Israel

One of the goals of a digital diabetes management system is to improve 
the patient’s self-management and control of their condition. Blood glucose 
level reduction and sustainment of lower levels of blood glucose is one of 
the greatest challenges in managing diabetes. Digital engagement can play 
a pivotal role in the care of patients with diabetes and other chronical condi-
tions, potentially improving patient’s compliance. The Dario™ Blood Glucose 
Monitoring System (BGMS) connects physically to a smart mobile device and 
automatically logs blood glucose measurements into a designated applica-
tion (App). Data is transmitted to the Dario cloud.

Method: A retrospective data evaluation study was performed on the 
Dario™ cloud data base. A population of all active type 2 diabetic (T2D) users 
that took measurements with Dario™ BGMS on average of 20 measurements 
per month during 2017. The study assessed the ratio of all high blood glucose 
readings (180-400 mg/dL) and the ratio of all normal blood glucose readings 
(80-120 mg/dL) in their first month of use to their last month of use during 
2017 as recorded in the database.

Results: For 17,156 T2D users activated during 2017 the average ratio of 
high events (180-400 mg/dL) was reduced by 19.3% (from 28.4% to 22.9% of 
the entire measurements). While at the same time, the ratio of normal range 
readings (80-120 mg/dL) was increased in 11.3% (from 25.6% to 28.5% of the 
entire measurements). The most significant shift occurred after one month 
of usage (14% decrease) and maintained stability over the following months 
throughout the full year.

Conclusion: The combination of a glucose meter and an App may promote 
behavioral modification and enhanced adherence to diabetes management, 
demonstrating improvement in glycemic outcomes and sustainment for a 
long period of time.

77‑LB
Decrease in High Readings and Severe Hyperglycemic Events for 
People with T2D over the Full Year of 2017 in Users Monitoring with 
a Digital Diabetes Management System
YIFAT HERSHCOVITZ, SHARON DAR, SR., EITAN FENIGER, Caesarea, Israel

One of the goals of a digital diabetes management system is to improve 
patient’s self-management and control of their condition. High blood glucose 
level is defined as 180-400 mg/dL while severe hyperglycemia (above 400 
mg/dL) is considered a medical emergency. Digital engagement can play a 
pivotal role in the care of patients with diabetes and other chronical con-
ditions, assisting patients to enhance their compliance. The Dario™ Blood 
Glucose Monitoring System (BGMS) connects physically to a smart mobile 
device and automatically logs blood glucose measurements into designated 
App. Data is transmitted to the Dario cloud.

Method: A retrospective data evaluation study was performed on the 
Dario™ cloud database. A population of active type 2 diabetic (T2D) users 
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81‑LB
Accuracy Evaluation of the WaveForm Cascade CGM System vs. 
Dexcom G5 Sensors
MIHAILO REBEC, ELLEN M. ANDERSON, RALPH DUTT-BALLERSTADT, AHMAD 
HAIDAR, ANDREJ JANEZ, Wilsonville, OR, Montreal, QC, Canada, Ljubljana,  
Slovenia

Objective: WaveForm is actively pursuing a commercial launch with a new 
trocar-free CGM system. The Cascade CGM device is based on a variant of 
an amperometric GOx-based technology. Finishing the algorithm and validat-
ing the clinical performance of the device is the final development stage. 
We are reporting on the outcome of a 10-day clinical study that was used to 
compare the accuracy of the Dexcom G5 CGM device and our Cascade CGM.

Method: The clinical study that was used to evaluate the two CGM sys-
tems included 15 subjects with type 1 and 2 diabetes. On day 1, 4, 7 and 10, 
12-hour in-clinic CGM accuracy studies were performed. Each subject wore 
two Cascade CGM devices and one Dexcom G5 sensor in the abdominal 
area. YSI glucose measurements were performed on plasma from venous 
blood sampled every 15 minutes. The Dexcom device was inserted at the 
beginning of day 4 in-clinic day and was worn through day 10 of the study 
(7 days). The overall MARD and MAD calculation for the Cascade CGM was 
evaluated for the four in-clinic days by prospectively applying an advanced 
algorithm to data generated during the study. The comparison of accuracy 
performance between the Cascade and the Dexcom G5 sensors was con-
ducted over 7 days which included 3 in-clinic days for each CGM device.

Result: Head-to-head MARD comparison between the WaveForm and 
Dexcom sensor over 7 days showed that MARD for the Cascade CGM was 
better (11.0% vs. 12.2%). Consensus error grid analysis for Cascade device 
showed that 99% of data points were in zone A and B, with the remaining 
1% in zone C.

Conclusions: Overall performance of the Cascade CGM device over 10 days  
meets the clinical expectations of a commercial device. Direct comparison 
with the Dexcom G5 sensor - regarded as the current benchmark in the CGM 
market - shows that the WaveForm device met and even surpassed the per-
formance level of it in this study. The Cascade CGM will be launched as 
14-day wear CGM system.

82‑LB
Glycemic Variability from CGM Correlates with Indices of Glucose 
Metabolism in Healthy Obesity but Not in Type 2 Diabetes
AHMED ELSHAFIE, WAI LAM, LISA PARIKH, ELIZABETH SANCHEZ RANGEL, 
CHRISTIAN P. SCHMIDT, JANICE HWANG, CATHERINE W. YECKEL, ROBERT 
SHERWIN, RENATA BELFORT-DEAGUIAR, New Haven, CT, Rockford, IL

We evaluated the relationship between measurements of beta cell func-
tion and insulin resistance assessed from OGTT and 2-step glucose clamp 
data with indices of glucose variability (GV) obtained with a continuous 
glucose monitor (CGM) in obese subjects with and without type 2 diabetes 
(T2D). 17 healthy obese (OB) (FPG 91 ± 4.9mg/dl and A1c 5.2 ± 0.4%) and 
8 age- and weight-matched participants with T2D treated with diet and/
or metformin (FPG 131.5 ± 42.8 mg/dl and A1c 6.8 ± 0.8%) wore CGM (Dex-
com®) for up to 5 days. EasyGV® software was used to calculate indices of 
GV: standard deviation (SD), mean amplitude of glycemic excursions (MAGE), 
J-Index, continuous overlapping net glycemic action (CONGA), and Glycemic 
Risk Assessment in Diabetes Equation (GRADE). Indices of glucose metabo-
lism were determined with a 2 hour OGTT and a two-step hyperglycemic-
euglycemic clamp. Insulin levels during the hyperglycemic-step of clamp  
(116 ± 126 vs. 40 ± 23 mU/mL) were equal in both groups, while glucose infu-
sion rate (GIR) (7.7 ± 3.1 vs. 3.9 ± 2.4 mg/kg/minutes) during euglycemia was 

Conclusion: Such idiographic visualization of SR can be useful for detect-
ing overall patterns of sensitivity/resistance potentially unaccounted for by 
the user’s pump settings.

Figure.

Supported By: Robert Wood Johnson Foundation

80‑LB
Glycemic Variability Associated with Time Spent in Hypoglycemia 
in Type 1 Diabetes—Explorative Data in Real‑World, Real‑Time 
Continuous Glucose Monitoring
ELISE HACHMANN-NIELSEN, TRINE BARTHOLDY, CHRISTIAN BORN DJURHUUS, 
KAJSA KVIST, Copenhagen, Denmark, Søborg, Denmark

Glycemic variability has previously been associated with risk of hypogly-
cemia. Cornerstone4Care (C4C), a digital patient management program for 
diabetes mellitus, supports diabetes self-managing and captures patient 
data inclusive real-world real-time continuous glucose monitoring (CGM) 
data. The objective was to explore the association between glucose variabil-
ity and time spent in hypoglycemia (TIH; percent time with interstitial glu-
cose (IG) <54 mg/dL [3.0mmol/L]) and the association between mean IG and 
TIH in real-world CGM data. Glucose variability was determined based on 
CGM data from 112 type 1 diabetes (T1D) patients uploaded via the C4C app 
and calculated as the coefficient of variation (CV) based on the last 14 days’ 
available CGM data. For each patient a CV-index, mean IG, and proportion 
of TIH was determined. The variability CV-index ranged from 11% to 56%. 
Increase in CV appeared to increase TIH. Mean IG did not seem to influence 
the time spent in hypoglycemia as much. In addition, when CV exceeded the 
newly recommended cut-off of 36%, the TIH seemed to increase.

In conclusion, higher glucose variability (CV) based on CGM data from 
T1D was observed to increase the time spent in hypoglycemia. The increase 
seemed to occur with a CV around 30-36% and seemed to be more indepen-
dent of mean IG.

Data source: https://www.cornerstones4care.com/.
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84‑LB
Clinical Experience with the MiniMed 670G System in Children, 
Adolescents, and Young Adults with Type 1 Diabetes
CARLO J. HENSON, TIMOTHY L. BARNES, AMANDA J. NICKEL, M. JENNIFER 
ABUZZAHAB, JENNIFER KYLLO, LAURA M. GANDRUD, Saint Paul, MN, Minne-
apolis, MN

Objective: To compare measured HbA1c, estimated HbA1c, and percent time 
in range before and after the initiation of the Minimed 670G system in chil-
dren and young adults with type 1 diabetes (T1D).

Methods: Data consisted of 67 T1D patients, aged 5-23 years, who started 
the MiniMed 670G system and were followed for at least 12 weeks. Data 
were analyzed at baseline and 2, 4, 8, and 12 weeks following Auto Mode 
start. Paired t tests and linear mixed regression models were used to evalu-
ate the effect of time on percent of time in Auto Mode, percent of time 
in range (70-180 mg/L) and changes in most recently measured HbA1c and 
sensor estimated HbA1c.

Results: Fifteen percent of patients (n=10) were aged 5-9 years, 27% 
(n=18) were 10-13 years, 30% (n=20) were 14-17 years and 28% (n=19) were 
≥ 18 years; average duration of T1D was 5.47 ± 4.26 years. Nearly 96% of 
patients were Caucasian; 54% were male. Estimated HbA1c levels decreased 
from 8.10% ± 1.26% at baseline to 7.51% ± 0.88% at 12 weeks (P<0.0001). 
Measured HbA1c decreased from 7.98% ± 1.03% to 7.73% ± 1.03% (P=0.0008) 
(Figure 1). Percent time in range increased from 50% at baseline to 61% at 
12 weeks (P<0.0001), without significant change in time below range. Time 
in Auto Mode declined from 75.1% at start to 68.4% at 12 weeks (P=0.0015).

Conclusion: Initiation of the 670G system in a clinical setting led to improved 
glycemic control in children, adolescents, and young adults.

Figure 1.

85‑LB
Greater HbA1c Lowering with Tethered vs. Small Insulin Pumps in a 
Large UK Insulin Pump Service
SHANI D. DE SOYSA, JOANNA GREY, KATY H. DAVENPORT, ELEANOR M. GUR-
NELL, SARA HARTNELL, MARK EVANS, Cambridge, United Kingdom

Aim: To examine the impact of different types of insulin pumps (CSII) on 
HbA1c lowering control in a large UK type 1 diabetes practice.

Methods: Observational retrospective study of electronic database. We 
identified 597 adults (>18 years) in our service who started on CSII between 
2002 and 2017 with HbA1c data available at baseline and at 6 +/or 12 months 
after starting CSII. We classified by the starting pump model/manufacturer 
into traditional “tethered pumps” (Medtronic n=369; Roche n=79; Animas 
n=60) and “small pumps” (Omnipod n=79 and Cellnovo n=6). We examined 
change in HbA1c data (shown here in mmol/mol except where otherwise 
indicated) over the first year of CSII treatment.

Results: In general, CSII improved HbA1c during the first 12 months (72±0.7 
to 64±0.6 and 65±0.6 mmol/mol at baseline, 6 and 12 months). Despite 
similar starting HbA1c, those using tethered pumps achieved a significantly 
lower HbA1c compared with small pump users after 6 and 12 months CSII 
therapy.

Conclusions: In real world data from a large pump service, we found sig-
nificant differences in glycemic outcomes between different pumps. Those 
starting on tethered pumps had greater HbA1c lowering over first 12 months.

as expected significantly lower in the T2D subjects compared to OB subjects. 
GV indices (SD, CONGA, J-Index, GRADE) were statistically lower in OB vs. 
T2D (P<0.05). Insulin Sensitivity Index (ISI0-120) and the insulin secretion-
sensitivity index-2 (ISSI-2) were also lower in obese than in T2D subjects 
(P<0.001). CGM indices (mean, CONGA, J-index, and GRADE) correlated with 
incremental AUC of insulin during the OGTT, but not for glucose; as well as 
insulin levels during the hyperglycemic-step (r=0.740, P<0.01), and GIR during 
the euglycemic step of the clamp (r= -0.733, P<0.01). CGM measures of GV 
(CONGA, J-Index, and GRADE) were lower in obese compared to T2D sub-
jects. These results suggest that GV indices are surrogate measurements of 
beta cell function and insulin action in obese subjects, and may help deter-
mine progression to T2D.

Supported By: National Institutes of Health (K23DK09828602, K08AA023545, 
DK20495, P30DK45735, T32DK07058, UL1TR00142)

CLINICAL THERAPEUTICS/NEW TECHNOLOGY—
INSULIN DELIVERY SYSTEMS

83‑LB
Trends in Insulin Pen Priming
GRENYE O’MALLEY, SELASSIE J. OGYAADU, DAVID W. LAM, LISA M. NOR-
LANDER, JESSICA ROBIC, CAMILLA M. LEVISTER, STACEY ANDERSON, LIANA 
HSU, SARAH E. LOEBNER, LAYA EKHLASPOUR, MARC D. BRETON, BRUCE A. 
BUCKINGHAM, CAROL J. LEVY, New York, NY, Palo Alto, CA, Charlottesville, VA, 
Stanford, CA

Priming insulin pens is recommended to remove air from needles to 
ensure full dose administration. Little is known regarding how often or how 
much patients prime during home use or its relation to glucose control. We 
evaluated patterns of pen priming in patients with type 1 diabetes using 
NovoPens for insulin administration. Patients were trained on use of pens 
including how and why to prime for doses. Two sites taught a 2 unit prime, 
site 3 until insulin seen. Pens were synced to a study phone via a near field 
communicator and marked as prime or injection. Records were assessed for 
prime frequency and amount. For this interim analysis, 16,135 pen records 
from 25 patients were analyzed. The percent of injections with a prime 
was 80% overall but ranged from 2-99%. Prime amount varied and did not 
correlate to HbA1C. For patients who primed until insulin seen, 74% of the 
primes did not necessitate 2 or more units. Prime frequency was defined 
as low if <25%, variable if 25-75% or consistent if >75%. The frequencies 
were not evenly distributed; instead patients would prime the majority of 
the time or infrequently. Percentage of missed prime did not correlate with 
HbA1C, but seemed to correlate with male gender and younger age. Missed 
prime of insulin pens is fairly common, but the frequency is variable. Insulin 
pens which track doses offer important data regarding appropriate use. This 
information provides insight for education and treatment.

Table.

Gender HbA1c at 
enrollment

Age (years) Diabetes 
duration 
(years)

No prime 
(%injections)

<2 units primes 
(%injections)

≥2 units primes 
(%injections)

Low primers (<25%) 3 men 7.9% 23 9 90% 5% 5%
Variable (25‑75%) 3 men 6.4% 24 10 35% 22% 43%
Consistent (>75%) 6 men 

13 women
7.6% 36 20 6% 29% 65%

Overall 12 men 
13 women

7.5% 
(range 5.3-9.3%)

33 
(range 17-57)

17 
(range 2-44)

Overall: 20%.

Sites teaching 2 
units: 19%.
 
Site teaching until 
insulin seen: 21%.

Overall: 25%.
 
Sites teaching 2 
units: 7%.
 
Site teaching until 
insulin seen: 62%.

Overall: 55%.
 
Sites teaching 2 
units: 74%.

Site teaching until 
insulin seen: 17%.

Supported By: National Institutes of Health
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87‑LB
Adults with T1D Report Half‑Unit Pen Prevents Hyperglycemia and 
Hypoglycemia with Less Worry and Anxiety
CAROLINA PIRAS DE OLIVEIRA, BETH MITCHELL, LUDI FAN, COLLEEN GAREY, 
BIRONG LIAO, JEOFFREY BISPHAM, NAN VINT, MAGALY PEREZ-NIEVES, ALICIA 
H. MCAULIFFE-FOGARTY, Indianapolis, IN, Boston, MA

People with type 1 diabetes (PWD) that strive for lower glucose targets 
are in need of more precise dosing and may require smaller insulin dose 
adjustments. Most currently available pens deliver insulin in one unit (U) 
increments, and few deliver half (0.5) U. There is a need to better understand 
who is using half unit pens (HUP) and their potential benefit for patients in 
the real world. This study aims to characterize PWD who have used (current/
former=EVER users) HUP vs. those PWD that have never used HUP (NEVER 
users). This research also identified the main factors driving benefit from 
PWD perspective. An observational, cross-sectional survey was completed 
through T1D Exchange’s online patient community, myGlu.org. Chi square 
test, Fisher’s exact test, and t-tests were used for analyses. A total of 278 
PWD (156 EVER, 122 NEVER users) over the age of 18 were recruited for the 
study (mean age: 42±13 years old, gender: 55% male, mean BMI (kg/m2): 26.0 
±3.8, and mean A1c (%): 6.3± 0.9), EVER users had diabetes a shorter dura-
tion (p<.001). NEVER users were more likely to use an insulin pump (p<.001). 
EVER users self-reported a significantly lower upper fasting glucose target 
compared to NEVER users (p<.001), and a lower overall post-prandial glu-
cose target (p<.001). NEVER users were more likely to start to treat low 
blood sugar at lower readings (p<.001), and they were more confident in 
avoiding severe hypoglycemia (p<.001). Based on PWD experience, the 
greatest benefits of using HUP were prevention of hypo and hyperglycemia 
events and less worry and anxiety. HUP is an option for PWD that wish to 
maintain tighter management of their diabetes, avoiding hypo and hypergly-
cemic events while decreasing their level of worry and anxiety about their 
disease. It is important for PWD and health care providers to understand 
the benefits of this insulin delivery device to appreciate options for making 
diabetes management easier.

88‑LB
Insulin Pump Therapy with Simple Scheme in Insufficiently Con‑
trolled Patients with Type 2 Diabetes on Intensive Injection Ther‑
apy—A Real‑Life Study
HAROLD W. DE VALK, Utrecht, Netherlands

Background and Aims: Many patients with type 2 diabetes mellitus on 
intensive insulin injection therapy (MDI) do not reach adequate glycemic 
control. A randomized controlled trial has shown that continuous subcu-
taneous insulin infusion (CSII) using a simple scheme with one basal rate, 
improves glycemic control (Lancet 2014; 384: 1265-72). We studied effec-
tiveness of this scheme in a real life setting.

Materials and Methods: Patients with type 2 diabetes with HbA1c ≥ 64  
mmol/mol on MDI with insulin requirement between 0.7 and 2.2 U/day  
were eligible. Hourly basal rate was 50% of the total daily dose (TDD) 
divided by 24; 50% of TDD was divided equally between three meals. Trial 
duration 6 months.

Results: Sixty-seven patients participated. Mean age: 61.3±0.9 years, 
42% female; duration of disease: 16.0±7.6 years; weight: 10.7.4±21.9 kg; 
BMI: 35.8±6.9 kg/m2, baseline TDD: 135.5±62.3 U/day. Mean HbA1c fell 
from 80.1 ± 15.2 to 62.4 ±10.0 mmol/mol (p<0.001); mean change in HbA1c 
-17.7±2.1 mmol/mol. After exclusion 3 outliers (δHbA1c >-50 mmol/mol), the 
results were comparable: HbA1c fell from 78.0±11.8 to 63.0 ±9.7 mmol/mol 
(p<0.001); mean change -15.0±1.5 mmol/mol. Total cholesterol decreased 
slightly (4.33±0.13 to 4.21±0.13 mmol/l, p<0.05); no changes in other lipid 
parameters or blood pressure. Body weight increased from 106.2±19.5 to 
109.3±20.61 kg (p<0.001).

Conclusion: This real-life study shows that introducing CSII with simple 
insulin schema in patients with insufficiently-controlled type 2 diabetes 
on MDI, leads to major improvement of glycemic control, at the expense 
of some weight gain. This approach provides a worthwhile alternative in 
patient with poorly-controlled DM2 and considerable insulin resistance. 
Nutritional counselling deserves attention to diminish weight gain.

Supported By: Medtronic

Table. HbA1c Outcomes for Tethered vs. Small Pumps.
Pump type Initial HbA1c 

range mol/mol 
(%)

Baseline 
HbA1c

6 months 
HbA1c

p vs. 
baseline

12 months 
HbA1c

p vs. 
baseline

Tethered 
(n=509) All starting 

values

71+0.7 63+0.6* <0.001 65+0.7* <0.001

Small 
(n=85)

71+0.9 70+1.6 NS 69+1.6 NS

Tethered 
(n=273)

>69 (85%)

83+0.7 69+0.8** <0.001 71+0.9* <0.001

Small 
(n=43)

83+2.3 77+2 <0.05 77+2.1 <0.05

Tethered 
(n=132) 59-68  

(7.5-8.4%)

64+0.2 59+0.7** <0.001 59+0.8* <0.001

Small 
(n=28)

64+0.5 66+1.4 NS 64+1.4 NS

Data shown as mean+SEM. * p<0.05, ** p<0.001 for tethered vs. small.

86‑LB
Exceptional Usability of Tandem t:slim X2 with Basal‑IQ Predictive 
Low‑Glucose Suspend (PLGS)—The PROLOG Study
JORDAN E. PINSKER, ZOEY LI, BRUCE A. BUCKINGHAM, GREGORY P. FORLENZA, 
EDA CENGIZ, MEI MEI CHURCH, LAYA EKHLASPOUR, R. PAUL WADWA, STUART 
A. WEINZIMER, CAMILLE C. ANDRE, TATIANA MARCAL, EMILY JOST, LORI R. 
CARRIA, WILLIAM J. WOODALL, BETSY DOKKEN, VANCE SWANSON, JOHN W. 
LUM, CRAIG KOLLMAN, ROY W. BECK, Santa Barbara, CA, Tampa, FL, Stanford, CA, 
Aurora, CO, New Haven, CT, San Diego, CA

Background: Our research study group recently evaluated a PLGS system 
embedded on the Tandem t:slim X2 with Basal-IQ insulin pump. The system 
was designed to work “in the background” without alarms when suspend-
ing and restarting insulin delivery. System usability and effectiveness in 
decreasing hypoglycemia are both critical to the success of a PLGS device.

Methods: The PROLOG study was a randomized crossover trial conducted at 
4 U.S. sites. Participants with type 1 diabetes (age ≥6 years, n=102) previously 
treated with MDI or CSII (with and without CGM) were randomized to the order 
of treatment: PLGS during one 3-week period and sensor-augmented pump 
(SAP) during the alternate 3-week period. We recently reported the primary 
outcome of the PROLOG study-a reduction of mean sensor time <70 mg/dL by 
31% relative to SAP. In addition to glycemic outcomes, usability of the system 
was evaluated using a validated measure, the System Usability Scale (SUS).

Results: The overall SUS score for at-home use of the Basal-IQ system was 
88.8 (out of 100). A score above 68 is considered above average, and 88 is excep-
tional. Subgroup analyses revealed no differences related to age, baseline gly-
cemic control or baseline diabetes therapy (MDI, CGM or pump use, Table 1).

Conclusions: The t:slim X2 with Basal-IQ was safe, effective, and easy for 
participants to use, regardless of previous experience with diabetes technology.

Supported By: Tandem Diabetes Care, Inc.
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91‑LB
Insulin Degludec/Insulin Aspart (IDegAsp) Twice Daily (BID) vs. 
Biphasic Insulin Aspart 30 (BIAsp 30) BID—A Randomized Trial in 
Chinese Patients with Type 2 Diabetes
WENYING YANG, JIANHUA MA, TIANPEI HONG, MING LIU, HENG MIAO, 
YONGDE PENG, CHANGJIANG WANG, XIANGJIN XU, TAO YANG, ANNE 
MOELLER NIELSEN, LILI PAN, WEIHONG LIU, ZHAO WEIGANG, Beijing, China, 
Nanjing, China, Tianjin, China, Shanghai, China, Hefei, China, Fuzhou, China, Jiangsu, 
China, Søborg, Denmark

IDegAsp is the first coformulation of long-acting basal (degludec) and 
bolus (IAsp) insulin with no need for re-suspension. This 26-week, phase 
3, open-label, treat-to-target, 2:1, randomized trial assessed the efficacy 
and safety of IDegAsp BID vs. BIAsp 30 BID ±metformin in Chinese adults 
(N=541) with T2D inadequately controlled on pre-/self-mix or basal insu-
lin ±metformin. Hierarchical testing was used with non-inferiority of A1C 
change from baseline to week 26 as the primary endpoint and superiority for 
secondary endpoints. Non-inferiority of A1C change from baseline to week 
26 and statistical superiority of IDegAsp BID vs. BIAsp 30 BID for change in 
fasting plasma glucose, nocturnal (00:01-05:59 hours inclusive) confirmed 
hypoglycemic and confirmed hypoglycemic episodes (severe or plasma 
glucose <56mg/dL with or without symptoms) was confirmed (Table). Sig-
nificantly more patients reached A1C <7% without confirmed hypoglycemia 
with IDegAsp BID vs. BIAsp 30 BID by week 26. Daily insulin dose (U/kg [SD]) 
was lower in patients receiving IDegAsp BID vs. BIAsp 30 BID at week 26 
(0.78 [0.35] vs. 0.95 [0.35]). No new safety signals were identified. These 
results demonstrate the efficacy and safety of IDegAsp in Chinese patients 
with T2D, confirming results from other international trials comparing the 
two treatment modalities (NCT02762578).

Table.

Supported By: Novo Nordisk

92‑LB
Stepwise Intensification of Prandial Insulin in Taiwanese Patients 
with T2DM—Final Analysis Report of the SPIRIT Study
YI-JEN HUNG, YU YAO HUANG, HARN-SHEN CHEN, RUE-TSUAN LIU, NENG 
C. YU, HING-CHUNG LAM, CHEN-LING HUANG, CHUNG-SEN CHEN, PI-JUNG 
HSIAO, HUA FEN CHEN, MING-NAN CHIEN, TAO-CHUN LEE, CHWEN Y. YANG, 
CHING-CHU CHEN, SHIH TE TU, HUNG-LIN CHEN, WAYNE HUEY-HERNG SHEU, 
Taipei, Taiwan, Linkou, Taiwan, Kaohsiung, Taiwan, Yilan, Taiwan, New Taipei City, 
Taiwan, Pingtung, Taiwan, Tainan, Taiwan, Taichung, Taiwan, Changhua, Taiwan, 
Nantou, Taiwan

Aim: Addition of 1-3 dose of bolus insulin is recommended by ADA/EASD 
guidelines when basal insulin (BI) therapy becomes insufficient for T2DM 

89‑LB
Assessment of Infusion Set Survival of the Newly Developed Lan‑
tern Catheter in Type 1 Diabetes by Glucose CLA Technique
AMRA AJSIC, MICHAEL C. KRASSER, RASMUS JULIUSSEN, PERNELLE K. 
SCHØNDORFF, MATTHIAS HESCHEL, TINA PÖTTLER, DANIELA SCHWARZEN-
BACHER, THOMAS AUGUSTIN, THOMAS R. PIEBER, GERLIES TREIBER, JULIA K. 
MADER, Graz, Austria, Lejre, Denmark, Copenhagen, Denmark

The catheter-tissue interface is the bottle neck of insulin pump therapy 
(CSII). Currently infusion sets shall be changed every 2-3 days to avoid lipo-
hypertrophy, fluctuations in insulin absorption and occlusion. Patients would 
prefer an extended wear time if stable insulin absorption could be achieved. 
The novel catheter featuring Lantern Technology shall allow more stable 
insulin delivery via slots in the shaft of the soft cannula even if kinking or 
clotting occurs.

The aim of the present study was to investigate clinical performance of 
the coated Lantern catheter in 16 patients with type 1 diabetes using CSII 
over a period of up to 7 days. A combined design comprising inpatient (eug-
lycemic clamps on days 1, 4 and 7) and outpatient phases (insulin pump ther-
apy over 7 days) is chosen to allow assessment of performance and survival 
time of the Lantern catheter. 16 c-peptide negative patients (age 44.2 ± 15.4 
years, BMI 24.5 ± 2.3 kg/m2, HbA1c 55 ± 8 mmol/mol, diabetes duration 20 
± 9 years) completed the 7-day study period. Geometric means of maximum 
glucose infusion rates (GIR) were similar for days 1, 4 and 7 (6.1 ± 1.5, 7.2 ± 
1.3, 5.8 ± 1.4; p=0.14). Time to reach 50% of the maximum GIR were similar 
over time (31.5 ± 1.6 minutes vs. 29.3 ± 1.3 minutes vs. 27.3 ± 1.3 minutes for 
days 1, 4 and 7 respectively; p=0.51). Area under the log-transformed GIR 
curve did not significantly differ for the first 2 hours between days (343.7 
± 1.5 vs. 421.3 ± 1.6 vs. 350.6 ± 1.8; p=0.14; days 1, 4 and 7, respectively); 
however, there was a trend towards reduced area under the GIR curve over 
8 hours over time (874.2 ± 1.4 vs. 744.5 ± 1.7 vs. 509.2 ± 2.0; days 1, 4 and 7, 
respectively; p<0.05). During outpatient care no severe hypoglycemic event 
or ketoacidosis occurred. The novel Lantern catheter could be safely used 
over an extended wear-time of 7 days. There was a trend towards reduced 
insulin action over time. The findings need to be confirmed in a larger scale 
trial under routine conditions.

Supported By: ConvaTec

CLINICAL THERAPEUTICS/NEW TECHNOLOGY—
INSULINS

90‑LB
Insulin‑XTEN® Exhibits a Size‑Dependent Alteration in Tissue 
Action in Rats
MICHAEL E. CHRISTE, DEBRA KONKOL, JESSICA FRIEDRICH, JULIE JACOBS, ERIC 
HAWKINS, JULIE MOYERS, CHEN ZHANG, STEVEN D. KAHL, HANA E. BAKER, 
AMY L. COX, RYAN J. HANSEN, ANDREA SPERRY, M. DODSON MICHAEL, 
VOLKER SCHELLENBERGER, D. BRUCE BALDWIN, JOHN M. BEALS, ANDREW 
KORYTKO, Indianapolis, IN, Bloomington, IN, Mountain View, CA, San Diego, CA

To optimize the action of exogenously administered insulin, we employed 
XTEN® technology to create insulins with variably sized XTEN amino acid 
polymers. Recombinant fusions of XTEN polymers linked to insulin lispro 
with an A21G mutation were prepared in various amino acid lengths. Insulin-
XTEN molecules demonstrated 15-fold lower potency in binding and recep-
tor phosphorylation than insulin lispro but did not differ from each other. 
These insulin-XTEN molecules were equally effective in lowering blood glu-
cose at a 100nmol/kg dose in diabetic Sprague-Dawley rats. Furthermore, 
the larger insulin-XTEN molecules had a longer duration of glucose lowering. 
Insulin-XTENs were compared to insulin lispro in rat euglycemic clamp stud-
ies, using insulin doses that would elicit steady plasma insulin concentra-
tions and equivalent increases in glucose infusion rate. Insulin-mediated 
suppression of endogenous glucose production was not significantly dif-
ferent among any of the administered insulins. However, plasma free fatty 
acids and soleus muscle glucose uptake were significantly decreased in an 
XTEN size-dependent manner when compared to insulin lispro. Additional 
studies demonstrated equal hepatic pAkt accumulation in rats treated with 
insulin lispro or any of the insulin-XTENs, but revealed a significant XTEN 
size-dependent reduction in skeletal muscle pAkt in rats administered insu-
lin-XTENs compared to insulin lispro. These data suggest a possible XTEN 
size-dependent regulation of insulin action and that the differing sizes of the 
XTEN polymer may convey preferential tissue action.

In conclusion, XTEN technology may permit “tuning” of the glucodynamic 
effects of the insulin, leading to an enhanced time extension and improved 
hepatic and peripheral pharmacodynamic action that could more closely 
mimic the action of endogenously secreted insulin into the portal circulation.
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94‑LB
Glycemic Parameters for Clinical Shifting to Glargine 300 U/
mL (Gla‑300) Basal‑Plus/Basal‑Bolus Insulin Therapies in Asian 
Patients with Poorly Controlled T2DM
CHIA-HUNG LIN, Taoyuan, Taiwan

Aim: T2DM patients are shifted to long-acting insulin analogs when premixed 
insulin therapy becomes insufficient for individuals to achieve glycemic control. 
The objective of this study was to investigate glucose patterns from continuous 
glucose monitoring (CGM) for the clinical assignment of Asian T2DM patients 
with poor glucose control to Gla-300 basal-plus or Gla-300 basal-bolus therapy.

Method: 20 T2DM premixed insulin outpatients requiring therapy change 
were enrolled in the study. Based on clinical judgment during routine follow-
up, patients were switched to Gla-300 basal-plus or Gla-300 basal-bolus 
therapy by clinicians. Adjustments were not made to patients’ diet or daily 
routines. Non-real time CGM was prospectively applied at baseline and one 
month after switching insulin therapy regimens. Mean fasting and postpran-
dial glucose levels, glucose excursion markers, including mean amplitude of 
glucose excursion (MAGE) and standard deviation of plasma glucose (SDPG), 
estimated A1C from CGM and frequency of hypoglycemia were recorded for 
computer-assisted analysis.

Result: Baseline CGM data indicated that pre-meal (dinner) glucose levels 
(129 ± 33 vs. 204 ± 92 mg/dL, p=0.046), SDPG (52 ± 11 vs. 72 ± 21 mg/dL, 
p=0.029) and MAGE (119 ± 26 vs. 174 ± 32 mg/dL, p=0.038) were statistically 
lower in patients shifted to basal-plus therapy than those shifted to basal-
bolus therapy. One month after initiating Gla-300-based insulin therapies, 
glucose excursion manifestations, estimated A1C levels and hypoglycemia 
occurrences were shown to decrease in both treatment groups; though 
without statistical significance between groups.

Conclusion: The baseline glucose excursion markers (i.e., SDPG and 
MAGE) as well as pre-dinner glucose levels are significant glycemic param-
eters that can be assessed for the clinical shifting of T2DM Asian patients 
from premixed insulin to Gla-300 based basal-plus or basal-bolus therapies.

Supported By: Sanofi Taiwan

95‑LB
Pharmacokinetic and Pharmacodynamic Properties of a Novel 
“Superfast” Insulin Aspart Formulation
THOMAS R. PIEBER, SARAH J. HOWELL, JAN JEZEK, DAVID J. GERRING, Graz, 
Austria, Little Chesterford, United Kingdom, Great Chesterford, United Kingdom, 
Cambridge, United Kingdom

Background: An insulin with a significantly faster onset of action com-
pared to current state-of-the-art products will improve postprandial gly-
caemic control, reduce variability, improve HbA1c and increase flexibility. A 
superfast insulin is a key component for the development of efficient closed-
loop pump systems.

Method: A superfast formulation, utilising excipients with metal ion bind-
ing constants critical in controlling injection site absorption, was investi-
gated in diabetic mini swine in a randomized, cross-over experiment. Ten 
male animals received 0.2 U/kg insulin via subcutaneous injection. At stan-
dardized intervals post-injection, blood glucose and insulin were measured.

Results: Pharmacodynamic (PD) and pharmacokinetic (PK) properties of 
Superfast insulin were compared to an ultra-rapid control composition includ-
ing nicotinamide. Tmax (22.5 minutes vs. 41.9 minutes) and T1/2max (7.9 min-
utes vs. 11.9 minutes) were significantly (P<0.01 and P<0.02) shorter for Super-
fast insulin, with a correspondingly faster glucose lowering action (Figure 1). 
Figure 1a) PD and 1b) PK profile of 100U/mL Superfast insulin (red) in compari-
son to an ultra-rapid acting insulin control containing nicotinamide (blue)1a.

Conclusion: This novel formulation represents a unique superfast prandial 
insulin that more closely matches a physiological response to blood glucose 
with the potential to be a major advancement for diabetes care.

Figures 1a‑1b.

patients to achieve HbA1c target of <7%. This prospective registry study 
examined the effect of stepwise intensification of prandial insulin (PI) on top 
of BI over 48 weeks across multi-centers in Taiwan.

Method: 328 T2DM patients completed 48 weeks of stepwise intensifica-
tion of PI + BI therapy (Main group). The primary objective of the study was to 
determine the mean change in HbA1c. Secondary objectives included; evalu-
ation of change in FPG, 2h-PPG, PI and BI dose and the rate of HbA1c <7% 
achievement and hypoglycemic events. Results of BI intensification with 
PI were retrospectively analyzed against a BI alone group (Control group, 
n=113). Statistical analysis was performed using T-tests.

Result: Mean HbA1c was 9.16% in Main group at baseline. At week 48, sig-
nificant difference in mean HbA1c change (-0.59 ± 1.16% vs. -0.07 ± 1.06%; 
p<0.0001) but not in mean FPG change (-10.99 ± 70.06 mg/dL vs. -6.53 ± 50.58 
mg/dL; p=0.054) was observed between Main group and Control group; 5.49% 
and 2.65% (p=0.0318) of patients achieved HbA1c <7%, respectively. In Main 
group, mean BI dose was 26.43 ± 12.35 IU/day (p<0.05 vs. baseline); mean PI 
dose was 10.16 ± 7.90 IU/day (p <0.0001 vs. baseline). In Control group, mean 
BI dose was 24.95 ± 13.92 IU/day (p=0.0986 vs. Main group). Overall, 31 hypo-
glycemic episodes related to PI (9) and BI (22) use were reported as treat-
ment-emergent adverse events in Main group. No significant difference was 
observed in the frequency of documented symptomatic or severe hypoglycemic 
episodes between Main group and Control group at baseline and at week 48.

Conclusion: This study demonstrated the introduction of stepwise inten-
sification of prandial insulin leads to greater improvements in HbA1c levels 
than basal insulin monotherapy in T2DM patients in Taiwan and this effect 
can be maintained during the study period of 48 weeks.

Supported By: Sanofi Taiwan

93‑LB
Evaluation of a New Protocol of Insulin Dose Adjustment in a Low‑
Resource Setting
EDDY JEAN BAPTISTE, PHILIPPE LARCO, MARIE-NANCY CHARLES LARCO, 
JULIA E. VON OETTINGEN, EDDLYS DUBOIS, RODOLPHE PAUL, EVELYNE FLEURY-
MILFORT, RENE CHARLES, GRAHAM D. OGLE, Port-au-Prince, Haiti, Miami, FL, 
Montreal, QC, Canada, Los Angeles, CA, North Epping, Australia

Glycemic Control (GC) is difficult to achieve in settings where only NPH, 
R and pre-mixed insulins are available, test strips are scarce, and food inse-
curity is common.

We evaluated the impact of a sliding-scale based insulin adjustment proto-
col in Haiti. Thirty youth aged 11-28 years with T1D treated with 70/30 Mix-
tard were randomized to remain on 70/30 (G70, n=15) or switch to self-mixed 
NPH+R (GNR, n=15). Carbohydrate (CHO) ratio and insulin sensitivity factor 
were calculated based on total daily insulin dose (TDD), and translated into 
sliding scales with either insulin correction dose (ICD) only (G70), or the sum 
of a 60 g CHO meal dose and ICD (GNR). Self-monitored blood glucose (SMBG) 
and insulin were administered before AM and PM meals. All had bi-monthly 
visits for 12 weeks. In G70 vs. GNR, age (19.3±4.5 vs. 19.2±5.4 years), sex (40 vs. 
53% m), normal BMI (87 vs. 80%), diabetes duration (5.3±4.2 vs. 5.3±4.5 years), 
and baseline A1c (9.8±2.1 vs. 10.8±2.9%, p=0.27) did not differ. A1c declined 
to 8.0±1.3% (-1.8%, p<0.006) vs. 8.9±1.2% (-1.9%, p<0.02), p=0.83, without 
severe acute complication. Skipped meals per week (3.7±2.9 vs. 4.1±3.3), 
missed SMBG (3.5±3.4 vs. 7.4±7.6%, p=0.07), and increase of TDD (7.7±7.8 vs. 
6.6±9.6 units) were similar. Use of sliding scales adjusted for SMBG and meals 
omission, and frequent clinic visits significantly improved GC in youth with T1D 
in a low-resource setting, regardless of pre- or self-mixed insulin.
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drug-specific cohort (patients treated with a specific BI). Overall, models pre-
dicted similar severe hypoglycemia rates when switching from another BI 
to second-generation BI analogs Gla-300 or IDeg. This subanalysis focuses 
on severe hypoglycemia rates in clinically vulnerable subgroups of patients. 
Numerically, the highest rates were found in the subgroup with prior hypo-
glycemic events (Table). The models predicted no statistically significant dif-
ferences in severe hypoglycemia rates between Gla-300 and IDeg in any of 
the at-risk subgroups (Table).

In summary, using real-world data, these predictive modeling results 
show similar rates of severe hypoglycemia when switching to either Gla-300 
or IDeg, in subgroups of patients with T2DM at high risk of hypoglycemia.

Supported By: Sanofi

98‑LB
Clinical Outcome Assessment of the Effectiveness of Insulin 
Degludec (Degludec) in Real‑life Medical Practice (CONFIRM)—A 
Comparative Effectiveness Study of Degludec and Insulin Glargine 
300U/mL (Glargine U300) in Insulin‑Naïve Patients with Type 2 Dia‑
betes (T2D)
JOSEPH TIBALDI, STEFFEN HALDRUP, VIKTOR SANDBERG, MICHAEL L. WOLDEN, 
HELENA W. RODBARD, New York, NY, Søborg, Denmark, Rockville, MD

The CONFIRM study compared the real-world effectiveness of degludec 
and glargine U300 in insulin-naïve patients with T2D. This retrospective, 
non-interventional comparative effectiveness study used electronic health 
records of U.S.-based patients from Explorys, with propensity-score match-
ing to balance baseline characteristics between cohorts. The primary end-
point, ΔA1C from baseline to 6 months follow-up, was estimated using a 
repeated-measure analysis with subject as random effect. Rate of hypogly-
cemic episodes (defined using International Classification of Diseases codes 
9/10) and proportion of patients with hypoglycemia were estimated using 
negative binomial and logistic regression, respectively. Time-to-discontinu-
ation of basal insulin was analyzed using a Cox Proportional Hazard model. 
This study included adults with T2D treated with oral antidiabetic drugs, 
intensified with either degludec or glargine U300. Data from 4056 patients 
were analyzed. After matching, baseline characteristics of the groups were 
comparable (n=2028 in each group). At follow-up ΔA1C was significantly 
lower with degludec (–1.5%) vs. glargine U300 (–1.2% [treatment differ-
ence, –0.3%, p=0.029]). Rates of hypoglycemia were significantly lower 
with degludec vs. glargine U300, (rate ratio: 0.70, p=0.045) similarly the pro-
portion of patients experiencing hypoglycemia was significantly lower with 
degludec (odds ratio: 0.64; p<0.01). Patients treated with glargine U300 had 
a 37% higher risk of treatment discontinuation vs. degludec (hazard ratio: 
1.37, p<0.01). Data from the largest real-world comparative effectiveness 

96‑LB
Hypoglycemia with Mealtime Fast‑Acting Insulin Aspart vs. Insulin 
Aspart Across Two Large Type 1 Diabetes Trials
CHRISTOPHE DE BLOCK, ANDERS CARLSON, LUDGER ROSE, THEIS GONDOLF, 
ANDERS GORST-RASMUSSEN, WENDY LANE, Edegem, Belgium, Minneapolis, 
MN, Münster, Germany, Søborg, Denmark, Asheville, NC

Hypoglycemia is a ubiquitous challenge with insulin treatment in type 1 
diabetes (T1D), with nocturnal episodes of particular concern. Severe (as 
defined by the ADA) or blood glucose-confirmed (<56 mg/dL [3.1 mmol/L]) 
hypoglycemia was investigated across two double-blind, treat-to-target, 
randomized trials assessing the efficacy and safety of mealtime fast-acting 
insulin aspart (FA) vs. insulin aspart (IAsp) by multiple daily injections in 
adults with T1D: a 52-week trial in combination with insulin detemir (onset 
1; n=761), and a 26-week trial in combination with insulin degludec (onset 
8; n=684). FA was confirmed to be non-inferior to IAsp regarding change 
from baseline in A1C in both trials, with a statistically significantly greater 
A1C reduction with FA in onset 1. Importantly, nocturnal hypoglycemia rates 
were consistently lower with FA vs. IAsp in both trials (pooled estimated 
treatment rate ratio [ETR] 0.84 [95% CI 0.72;0.98]; p=0.02) (Figure), while 
no significant difference was observed for overall (pooled ETR 0.94 [95% 
CI: 0.85;1.05]) and diurnal hypoglycemia (pooled ETR 0.96 [95% 0.86;1.07])
(Figure) with some heterogeneity across trials.

In summary, analysis across two large trials supports the safety of 
mealtime FA, with lower rates of nocturnal hypoglycemia with FA vs. IAsp.  
ClinicalTrials.gov: NCT01831765; NCT02500706.

Supported By: Novo Nordisk

97‑LB
Comparable Rates of Severe Hypoglycemia in People with Type 2 
Diabetes (T2DM) at High Risk of Hypoglycemia Switching to either 
Insulin Glargine 300 U/mL (Gla‑300) or Insulin Degludec (IDeg)—The 
Lightning Real‑World Predictive Modeling Study
LUIGI MENEGHINI, RONAN ROUSSEL, FANG L. ZHOU, ZSOLT BOSNYAK, JUKKA 
WESTERBACKA, RACHELE BERRIA, JAVIER JIMENEZ, BJORN ELIASSON, IRENE 
HRAMIAK, TIMOTHY S. BAILEY, Dallas, TX, Paris, France, Bridgewater, NJ, Gothen-
burg, Sweden, London, ON, Canada, Escondido, CA

Hypoglycemic events during basal insulin (BI) treatment, recorded by 
physicians in U.S. electronic health records in real-life practice, were used 
to predict hypoglycemia rates in people with T2DM prescribed BI ana-
logs. Based on large-scale real-world data (Optum Humedica), a predictive 
model (implementing machine learning and controlling for >160 baseline 
demographic and clinical variables) was developed and validated for each 
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100‑LB
Use of Big‑Data Algorithms to Characterize Patients with T2D on 
Basal Insulin (BI) Who Add a Glucagon‑Like Peptide‑1 Receptor 
Agonist (GLP‑1 RA) and Predict Their A1C Response
ESTHER ZIMMERMANN, ADAM LENART, JOAO DIOGO DA ROCHA FERNANDES, 
SARAH EGGERT, MATTIS F. RANTHE, Søborg, Denmark, Copenhagen, Denmark

Machine learning allows extensive analysis of big complex data. This 
study had two aims: 1.) characterize patients on BI who add a GLP-1RA and 2.) 
identify predictors of ≥1% decline in A1C. Patients with T2D who were pre-
scribed BI for ≥90 days but not GLP-1RA for 180 days beforehand (in the U.S. 
IBM Explorys database between 2010 and 2016) were included (N=80,019). 
For the A1C analysis, A1C readings ≤180 days before, and 180-360 days 
after initiating GLP-1RA were required (N=8731). Logistic regression with 
23 pre-specified variables, and subsequent hypothesis-free machine learn-
ing models, with 155000 additional variables covering clinical, claims and 
billing data addressed both aims. GLP-1RA initiators were characterized by 
a BI duration of >180 days (vs. ≤180 days) estimated odds ratio (OR) 5.87 
(95% CI: 5.49-6.27), receiving oral antidiabetic drugs(s) OR 1.70 (1.64-1.77) 
and co-medication(s) (both vs. none) OR 3.22 (2.96-3.50), a BMI >30 kg/m2 
(vs. <30 kg/m2) OR 1.93 (1.84-2.03), age <75 years (vs. ≥75 years) OR 3.63 
(3.37-3.92) and private insurance (vs. non-private) OR 2.2 (2.10-2.31). Variable 
selection via machine learning confirmed the importance of these variables. 
Baseline A1C was the only strong predictor of ≥1% decline in A1C, ORs (95% 
CI) compared with A1C <7% were 4.99 (3.29-7.57), 7.04 (4.77-10.39), 14.56 
(9.98-21.24), 23.21 (15.92-33.85), 36.28 (25.05-52.54), 73.14 (50.32-106.32) 
for categories 7-<7.5, 7.5-<8, 8-<8.5, 8.5-<9, 9-<10, ≥10%, respectively. 
Machine learning, applying 155000 variables, confirmed the importance of 
baseline A1C. On average, patients who improved lowered A1C from 10.0% 
(interquartile range [IQR]: 8.6-11.0) to 7.7% (IQR 6.7-8.4). Patients with T2D 
on BI who added a GLP-1RA were likely to be <75 years old and had charac-
teristics of progressed disease. Baseline A1C determined a ≥1% decline in 
A1C, suggesting patients on BI with high A1C would benefit from combina-
tion treatment with GLP-1RA.

Supported By: Novo Nordisk A/S

101‑LB
Patient‑Reported Outcomes (PROs) for Insulin Degludec/Liraglutide 
(IDegLira) vs. Insulin Glargine (IGlar U100) as Add‑On to Sodium‑
Glucose Co‑Transporter‑2 Inhibitor (SGLT2i) ± Oral Antidiabetic 
Drug (OAD) Therapy in Patients with Type 2 Diabetes (T2D)—DUAL 
IX Trial
MERYL BROD, LIANA K. BILLINGS, ROBERT S. BUSCH, STEWART HARRIS, CRIS-
TOBAL MORALES PORTILLO, RAKESH SAHAY, ANNE BUSK, SARAH EGGERT, 
NATALIE HALLADIN, ATHENA PHILIS-TSIMIKAS, Mill Valley, CA, Evanston, IL, 
Albany, NY, London, ON, Canada, Gelves, Spain, Hyderabad, India, Søborg, Denmark, 
San Diego, CA

In DUAL IX, a 26-week, phase 3b, treat-to-target, open-label trial, patients 
with uncontrolled T2D on SGLT2i ± OADs (N=420) were randomized 1:1 to 
once-daily IDegLira or IGlar U100 (100 units [U]/mL) add-on therapy. IDegLira 
was superior to IGlar U100 for A1C (1.9 vs. 1.7% reduction), body weight (0.0 
vs. 2.0 kg gain) and hypoglycemia rate (58% lower with IDegLira). PROs were 
measured at baseline and week 26 with the 5-domain Treatment Related 
Impact Measure-Diabetes (TRIM-D) questionnaire, with higher scores indi-
cating better outcomes. After 26 weeks, improvements were significantly 
greater with IDegLira vs. IGlar U100 in total TRIM-D, Treatment Burden 
domain and especially Diabetes Management domain (Table), including 4 of 
the 5 individual items (estimated treatment ratio [95% confidence interval]): 
help you control your diabetes: 2.17 [1.47; 3.21], p<0.0001; help you avoid 
hyperglycemia: 1.95 [1.32; 2.87], p=0.0007; help you avoid hypoglycemia: 
1.62 [1.12; 2.36], p=0.0105; help you manage your weight: 2.44 [1.69; 3.52], 
p<0.0001; help you prevent feeling tired/lack of energy: 1.36 [0.95; 1.96], 
p=0.0945.

In conclusion, vs. IGlar U100, IDegLira treatment resulted in better clinical 
and treatment management outcomes.

study of degludec and glargine U300 to date, demonstrated improved gly-
cemic control, lower rates of hypoglycemia and risk of discontinuation with 
degludec vs. glargine U300.

Supported By: Novo Nordisk A/S

99‑LB
Impact of Switching from Twice‑Daily Basal Insulin to Once‑Daily 
Insulin Glargine 300 U/mL (Gla‑300) in Patients with Type 1 Diabetes 
(T1DM)—Phase 4 OPTIMIZE Study, Belgian Cohort
CHANTAL MATHIEU, PETER STELLA, JACQUES BRUHWYLER, KATHY ALEXAN-
DRE, Leuven, Belgium, Budapest, Hungary, Gembloux, Belgium, Diegem, Belgium

The 28-week, prospective, multicenter, open-label OPTIMIZE study, con-
ducted in Belgium and Canada, evaluated treatment optimization with once-
daily (OD) Gla-300 in combination with a prandial rapid-acting insulin analog 
in adults with T1DM previously uncontrolled (HbA1c 8-10%) on twice-daily 
(BID) basal insulin as part of basal-bolus therapy.

The Intent-to-Treat (ITT) and safety populations of the Belgian cohort 
comprised 48 patients (52.1% women); mean (SD) age 51.7 (12.8) years and 
mean (SD) body mass index 28.2 (4.9) kg/m². Prior to the study, 37.5% were 
on insulin glargine 100 U/mL and 62.5% were on insulin detemir. There was 
a statistically significant reduction in HbA1c from baseline to month 6 (pri-
mary endpoint, p<0.0001). No significant changes were observed in basal 
or prandial insulin dose, or in total or nocturnal hypoglycemic event rates. 
Statistically significant improvements were seen in the Diabetes Treatment 
Satisfaction Questionnaire (DTSQ) total and perceived hyperglycemia scores 
(p<0.05) (Table), and in the patient satisfaction score for number of injections 
(p=0.004).

Switching from a BID basal insulin analog to OD Gla-300 in this challeng-
ing T1DM population was associated with a statistically significant improve-
ment in HbA1c levels and better overall treatment satisfaction.

Supported By: Sanofi (EudraCT 2015-001186-46)
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103‑LB
Once‑Weekly Dulaglutide (DU) and Canagliflozin (CAN) Combina‑
tion Therapy in Obese T2 Diabetes (T2D) Patients—One Year Real‑
World Evidence from India
ANANT NIGAM, Jaipur, India

Objective: To assess the effects of addition of a combination of GLP-1 
receptor agonist (GLP-1RA), injection DU 1.5 mg weekly and SGLT2 inhibitor 
(SGLT2i), CAN 100mg/day in T2D obese Asian Indian patients sub-optimally 
controlled on metformin and other agents [sulfonylurea (SU) 71%, insulin 
29%].

Methods: Impact of DU and CAN on HbA1c (A1c), weight (wt.), systolic 
blood pressure (SBP), lipids and dose of previous antidiabetic agents at week 
16, 32 and 52 was analyzed retrospectively.

Results: Fifty-five patients (31M/24F, age 51±5.8 years, wt. 92.6±3.4 kg, 
BMI 31.1±2.1kg/m2, SBP 142.4±3.9mmHg, eGFR 62± 5mL/minutes/1.73m2, 
with 8.4±3.3 years duration of diabetes) met the inclusion criteria. In 71% 
subjects, A1c decreased by 1.6% [8.5±0.4 to 7.1±0.2, P<0.0001] at week 
16 and dropped to 6.8±0.3 (P=0.0002) in 18% (week 32) but rose by 0.26% 
(P=0.0056) in 11% (week 40-52). At week 16, wt. was - 4.1 kg (92.6±3.4 to 
88.5±3.6, P<0.0001). By week 32, 68% lost another 3.3±0.7 kg (P<0.0001) 
while 10% regained 1.1±0.6 kg (P=0.077). A drop in SBP of 4.1±0.8 mmHg 
(P<0.0001) was seen in 74.5% patients and 53% of these needed reduction 
in doses. A decrease in triglyceride (189.6±8.1 to 168.4±6.9 mg/dL, P<0.0001) 
and LDL-cholesterol (107.5±4.7 to 104.2±4.9 mg/dl, P=0.0004) occurred. At 
week 16, 50% required reduction in insulin dose and 15% stoppage. Increase 
in basal insulin dose/addition of prandial insulin was needed in 5% (week 
39-52). By week 16, SU dose had to be halved in 56% and discontinued in 
others because of minor episodes of hypoglycemia. With CAN, genital and 
urinary tract infections were seen in 5.9% (2 F/1M) and 3.6% respectively. 
None had to stop therapy. With DU, nausea (18.1%), vomiting (14.5%) and 
diarrhea (7.2%) occurred but none had to stop therapy.

Conclusion: Combination Therapy of GLP-1 RA and SGLT2i in obese T2D 
patients provides statistically significant and durable glycemic control, with 
favorable effects on weight, BP and lipids and is also well tolerated.

104‑LB
DURATION‑8 Randomized Controlled Trial 104‑Week Results—
Once‑Weekly Exenatide (ExQW) plus Once‑Daily Dapagliflozin 
(DAPA) vs. ExQW or DAPA Alone
SERGE JABBOUR, CRISTIAN GUJA, ELISE HARDY, SUDIPTA BHATTACHARYA, 
PETER K. OHMAN, JUAN P. FRIAS, Philadelphia, PA, Bucharest, Romania, Gaith-
ersburg, MD, Los Angeles, CA

In patients with T2D uncontrolled on metformin alone, ExQW + DAPA sig-
nificantly reduced glycemia, body weight and systolic blood pressure com-
pared to ExQW + placebo (PBO) or DAPA + PBO at 28 weeks (NCT02229396). 

Table.

Supported By: Novo Nordisk A/S

102‑LB
Total and Severe Hypoglycemia Is Reduced with Use of Inhaled 
Technosphere Insulin (TI, Afrezza®) Relative to Insulin Aspart in 
Type 1 Diabetes
LAWRENCE BLONDE, FRANK POMPILIO, SIMON R. BRUCE, MARSHALL L. 
GRANT, DAVID M. KENDALL, New Orleans, LA, Westlake Village, CA, San Diego, 
CA, Danbury, CT

Hypoglycemia (HG) and fear of HG limit effective insulin therapy and con-
tribute to suboptimal glycemic control. Ultra-short acting insulins reduce HG 
risk by providing their glucose-lowering effect early and reducing the risk of 
late postprandial HG. AFFINITY-1, a treat-to-target study in T1D on multiple 
daily injection therapy, demonstrated one such ultra-short acting insulin, TI 
(Afrezza®), was non-inferior to SC aspart in A1C reduction (Bode et al, Dia-
betes Care 2015). Consistent with its action profile, a lower rate of HG was 
observed in TI users overall, particularly in the 2-5 h post-meal interval and 
in those achieving target A1C <7%.

In this post-hoc analysis of patients with reported A1C values at end of 
treatment, mean rates for all HG and severe HG obtained from combined 
SMBG and AE reporting were significantly lower with TI than with aspart 
(Figure). A negative binomial regression including treatment, region, type 
of basal insulin, and A1C at end of treatment yielded an LS-mean HG rate 
for patients on TI 26% lower than comparable patients on aspart across the 
entire A1C range (mean ratio:0.74, 95% CI: 0.68-0.81).

TI’s rapid onset and ultra-short action provide insulin when needed at 
meals and between meals.

This profile improves overall and prandial glucose control and, as demon-
strated in AFFINITY-1, has the potential to reduce the risk of late post-meal 
HG.

Table.



LB30

LATE BREAKING ABSTRACTS

Cl
in

ic
al

 D
ia

be
te

s/
 

Th
er

ap
eu

tic
s

PO
ST

ER
S

ADA-Supported Research

CLINICAL THERAPEUTICS/NEW TECHNOLOGY—NONINSULIN INJECTABLES

105‑LB
Results of an Interim Analysis of a Phase 2, Randomized, Double‑
Blind, Placebo‑Controlled Clinical Trial of ZGN‑1061 in Patients 
with Obesity and Type 2 Diabetes
TERRI KIM, DONGLIANG ZHUANG, THOMAS E. HUGHES, DENNIS D. KIM, KRIS-
TIN TAYLOR, Boston, MA, San Diego, CA

ZGN-1061 (1061) is a methionine aminopeptidase 2 (MetAP2) inhibi-
tor being developed to improve glycemic control in type 2 diabetes. This 
clinical trial investigated the effect of 12 weeks of subcutaneous (SC) 1061 
(0.05, 0.3, 0.9 mg or placebo) administered every 3 days on A1C, safety, and 
tolerability. Stable noninsulin diabetes therapy was permitted. The study 
included 129 patients; an interim analysis was conducted on a subset of 
patients at week 8. Baseline characteristics of the interim ITT population 
(N=57): 54% male, 77% white, (mean±SD) age 54±8 years, A1C 8.7±1.0%, 
BMI 37.2±6.4 kg/m2. At week 8, the LS mean±SE change in A1C for placebo 
was 0.2±0.1% (N=13) vs. -0.4±0.2% with 0.9 mg 1061 (N=13, LS mean±SE 
difference -0.6±0.2%, p<0.02). In patients with week 12 measurements, the 
change in A1C was 0.4±0.2 (N=12) vs. -0.5±0.2 (N=8, difference -0.9±0.3, 
p<0.01). There were trends for weight loss and improved fasting plasma glu-
cose with 0.9 mg 1061 vs. placebo as well as improvements in biomarkers, 
including hsCRP (week 8 -2.1±2.2 mg/L vs. 1.0±2.1, ns), adiponectin (1.0±0.3 
ug/mL vs. -0.1±0.3, p<0.05), leptin (-6.9±1.9 ng/mL vs. 2.1±1.7, p<0.05), FGF-
21 (0.026±0.014 ng/mL vs. 0.000±0.013; ns), and postprandial glucose AUC 
(p<0.01). Improvements in efficacy measures with the lower doses of 1061 
were variable. There were no serious or severe adverse events (AEs) and 
no subjects withdrew due to an AE. The most common AE (1061>placebo) 
was upper respiratory tract infection. The 1061 pharmacokinetic profile indi-
cated that exposure was within target levels for efficacy and safety and 
there were no changes in thrombosis markers (e.g., D-dimer). In this interim 
analysis, 1061 produced improvements in glycemic control and metabolic 
biomarkers consistent with MetAP2 inhibition. 1061 was also well tolerated 
with no safety signals in all doses tested. Week 12 results from the full 
analysis dataset will be presented.

Supported By: Zafgen, Inc.

106‑LB
Effect of Leptin Replacement Therapy (LRT) on Survival and Disease 
Progression in Generalized and Partial Lipodystrophy (GL, PL)
OMER A. ALI, KEZIAH COOK, DEEPSHEKHAR GUPTA, DAN HOLMQVIST, DON LEE, 
COURTNEY K. NG, PAMELA BRADT, REBECCA BROWN, Menlo Park, CA, Cam-
bridge, MA, Bethesda, MD

Lipodystrophy (LD) is an ultra-rare disease associated with significant 
morbidity and mortality. Effects of LRT on metabolic disease in GL and PL 
have been studied; but effects on mortality are unknown. We investigated 
these effects using data from GL and PL patients treated with LRT at NIH 
(N=114) and cared for but not treated with LRT at 3 centers in the U.S. and 
Turkey (N=178).

Four abnormalities (liver, kidney, heart, and HbA1c ≥6.5%) were con-
sidered. LRT patients had a mean of 2.8 abnormalities prior to treatment, 
while the mean for untreated patients was 0.7 at a similar age. We used a 
matching approach to create comparable samples of treated and untreated 
patients. Each treated patient was matched (using Mahalanobis distance) to 
an untreated patient to balance across age, gender, type of LD, and number 
of abnormalities. LRT treatment effect was examined via Cox proportional 
hazards models of 1.) mortality and 2.) development of subsequent abnor-
malities. Additionally, the relationship between abnormalities and mortality 
was studied in the sample of untreated patients.

Results: A Cox proportional hazards model relating treatment to mortality 
yielded a hazard ratio (HR) for LRT of 0.34 (p=0.047), meaning that LRT was 
associated with a 66% decrease in mortality risk. Adjusting for covariates 
including gender, type of LD, and type of abnormality resulted in a larger 
decrease in mortality risk (HR 0.21, p<.01). 

One possible mechanism for the effect of LRT on mortality is its role in 
mitigating or resolving abnormalities. A time-varying Cox proportional haz-
ards model relating number of abnormalities present (0 to 4) to mortality 
among untreated patients found a positive relationship between additional 
abnormalities and mortality (HR 3.2, p<.01). Separately, we found that LRT 
reduced the likelihood of developing a third (HR 0.47, p<.01) or fourth abnor-
mality (HR 0.46, p<.05).

In conclusion, these are the first data suggesting that LRT reduces mortal-
ity in LD.

Here, we examined efficacy and safety after 104 weeks of double-blind 
therapy. Of 695 patients randomized, 431 (62%) completed 104 weeks; 4.3% 
withdrew due to adverse events (AEs). Absolute reductions and between-
group differences in A1C were maintained over 104 weeks (Figure). Clini-
cally relevant changes vs. baseline in other efficacy end points were also 
observed (Table). AEs and serious AEs were balanced across treatment 
groups. Hypoglycemia incidence was low (Table).

In conclusion, ExQW + DAPA maintained efficacy over 104 weeks with no 
unexpected safety concerns.

Table. Changes in Efficacy End Points and Hypoglycemia Incidence from 
Baseline Through Week 104.

ExQW+DAPA 
N=228 
n=147

ExQW+PBO 
N=227 
n=132

DAPA+PBO 
N=230 
n=152

ExQW+DAPA 
vs 

ExQW+PBO

ExQW+DsAPA 
vs 

DAPA+PBO
A1C, %

BL mean (SD)
28 week LSM change from BL (SE)
52 week LSM change from BL (SE)
104 week LSM change from BL (SE)

□
9.29 (1.06)

−1.98 (0.09)
−1.75 (0.10)
−1.70 (0.11)

□
9.26 (1.08)

−1.60 (0.10)
−1.38 (0.10)
−1.29 (0.12)

□
9.25 (1.02)

−1.39 (0.09)
−1.23 (0.10)
−1.06 (0.12)

□
□

−0.38 (0.13)**
−0.37 (0.14)**
−0.42 (0.15)**

□
□

−0.59 (0.13)***
−0.52 (0.13)***
−0.64 (0.15)***

FPG, mg/dL
BL mean (SD)
28 week LSM change from BL (SE)
52 week LSM change from BL (SE)
104 week LSM change from BL (SE)

□
195.0 (53.5)
−65.8 (2.9)
−63.0 (2.9)
−49.0 (4.1)

□
189.3 (49.8)
−45.8 (3.0)
−45.4 (3.1)
−29.8 (4.5)

□
188.5 (44.2)
−49.2 (2.9)
−39.8 (3.0)
−21.9 (4.6)

□
□

−20.1 (4.0)***
−17.6 (4.1)***
−19.2 (5.9)***

□
□

−16.6 (3.9)***
−23.3 (4.0)***
−27.1 (6.0)***

2h‑PPG, mg/dL
BL mean (SD)
28 week LSM change from BL (SE)
52 week LSM change from BL (SE)
104 week LSM change from BL (SE)

□
268.5 (67.5)
−87.8 (4.1)
−82.4 (4.8)
−86.2 (5.9)

□
266.1 (67.2)
−60.1 (4.3)
−64.0 (5.1)
−79.0 (7.0)

□
261.5 (60.2)
−61.1 (4.1)
−59.6 (5.0)
−64.0 (6.6)

□
□

−27.7 (5.2)***
−18.4 (6.3)**
−7.2 (7.9)

□
□

−26.8 (5.1)***
−22.8 (6.2)***
−22.2 (7.9)**

Body weight, kg
BL mean (SD)
28 week LSM change from BL (SE)
52 week LSM change from BL (SE)
104 week LSM change from BL (SE)

□
92.1 (21.8)
−3.6 (0.3)
−3.3 (0.4)
−2.5 (0.4)

□
89.1 (18.7)
−1.6 (0.3)
−1.5 (0.4)
−0.8 (0.5)

□
90.9 (19.6)
−2.2 (0.3)
−2.3 (0.4)
−3.0 (0.5)

□
□

−2.0 (0.4)***
−1.8 (0.5)***
−1.7 (0.6)**

□
□

−1.3 (0.4)***
−1.0 (0.5)
+0.5 (0.6)

Systolic BP, mmHg
BL mean (SD)
28 week LSM change from BL (SE)
52 week LSM change from BL (SE)
104 week LSM change from BL (SE)

□
130.7 (12.1)
−4.3 (0.8)
−4.5 (0.8)
−3.1 (1.0)

□
129.3 (12.5)
−1.2 (0.8)
−0.7 (0.9)
−0.1 (1.1)

□
129.6 (12.8)
−1.8 (0.8)
−2.7 (0.8)
−1.1 (1.0)

□
□

−3.0 (1.1)**
−3.9 (1.1)***
−3.0 (1.4)*

□
□

−2.4 (1.1)*
−1.8 (1.1)
−2.0 (1.4)

Hypoglycemia† through 104 weeks
Major, % pts
Minor, % pts
Other, % pts

N=231
0

1.7
6.9

N=230
0
0

3.5

N=233
0

0.4
3.4

*P<0.05, **P<0.01, ***P≤0.001 (P-values at week 52 and week 104 are 
nominal). BL, baseline, BP, blood pressure; FPG, fasting plasma glucose; LSM, 
least-squares mean; N, number comprising the intention-to-treat analysis set; 
n, number completing 104 weeks of treatment; 2h-PPG, 2-hour post-prandial 
glucose; pts, patients; SD, standard deviation; SE, standard error; wk, week.
†Major hypoglycemia: loss of consciousness, seizure or coma resolving after 
glucagon or glucose administration or events requiring third-party assistance 
due to severe impairment of consciousness or behavior with blood glucose 
concentration <54 mg/dL. Minor hypoglycemia: non-major event with symptoms 
consistent with hypoglycemia and blood glucose concentration <54 mg/dL. Other 
hypoglycemia: events not meeting major or minor hypoglycemia criteria.

Figure.

Supported By: AstraZeneca
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109‑LB
Repeat BCG Vaccination Creates Lasting Reductions of HbA1c in 
Subjects with Long‑Term Type 1 Diabetes—Long‑Term Clinical Trial 
Follow‑up
WILLEM KUHTREIBER, LISA TRAN, SOPHIE E. JANES, AUDREY A. DEFUSCO, HUI 
ZHENG, DENISE L. FAUSTMAN, Charlestown, MA, Boston, MA

We report on a randomized, placebo-controlled prospective examination 
of adult subjects with long-term type 1 diabetes who received 2 bacillus 
Calmette-Guerin (BCG) vaccine doses 4 weeks apart and were studied for 
up to 5 years. All enrolled subjects had disease >10 years duration with-
out complications. Starting after year 3 of follow-up, only BCG vaccinated 
subjects had lowered HbA1c for 1 year (Year 05 data: BCG-treated HbA1c 
6.18+/-.34 [n=9], placebo 7.07+/-.41 [n=3], reference subjects with type 1 
diabetes 7.22+/-.17 [n=34, p=0.02]). Continuing follow-up of 6 subjects who 
have been followed for a total of 8 years, 4 years after the first documented 
lowering of HbA1c (Phase 1 trial participants), confirms the ability of repeat 
BCG vaccination to maintain lowered HbA1c levels without hypoglycemia 
in long-term disease (BCG-treated HbA1c 6.65+/-.26 vs. placebo 7.22+/-.38, 
p=0.0002) for a total of 5 continuous years. For all BCG-treated subjects, the 
stable reductions in HbA1c were not associated with hypoglycemia. BCG-
treated subjects had no change in their enrollment use of insulin pumps and 
none utilized a CGM device. The apparent stable and long-lasting impact of 
BCG on blood sugars in humans with type 1 diabetes appears to be the result 
of a novel mechanism, as documented with metabolomics, mRNAseq, and 
epigenetic methods; namely, a systemic shift in glucose metabolism from 
oxidative phosphorylation to aerobic glycolysis, a state of high glucose utili-
zation on cellular levels. BCG via epigenetics also resets T-regulatory genes 
for genetic reprogramming of tolerance. Trials are being designed to confirm 
the value of BCG for blood sugar control in humans. The identification of 
a novel mechanism for blood sugar lowering with BCG opens the door for 
future trials in both type 1 and 2 diabetes with a safe, novel and affordable 
approach.

110‑LB
Addition of GLP‑1 Therapy to Insulin in C‑Peptide‑Positive Patients 
with Type 1 Diabetes
NITESH D. KUHADIYA, BENJAMIN PROHASKA, HUSAM GHANIM, PARESH DAN-
DONA, Reno, NV, Buffalo, NY, Williamsville, NY

We have previously demonstrated that the addition of liraglutide to 
insulin significantly improves the glycemic control in patients with type 1 
diabetes (T1D) with undetectable c-peptide. We have now investigated 
whether the addition of GLP-1 therapy to insulin in c-peptide positive 
patients with T1D will increase the c-peptide concentrations and improve 
the glycemia further with reduced insulin requirements. We conducted a 
retrospective analysis of 11 Caucasian patients with detectable c-peptide 
and positive GAD-65 antibodies treated with GLP-1 therapy for 12±1 weeks 
(baseline c-peptide: 0.43±0.09 ng/ml; baseline HbA1c: 10.63±0.87%; mean 
age: 43±5 years; mean age of diabetes diagnosis: 37±5 years; mean dura-
tion of diabetes: 6±2 years; mean BMI: 23± 1Kg/m2; mean body weight: 
71±2 kg; 6 females, 5 males). At the end of 12± 1 weeks of GLP-1 ther-
apy; c-peptide concentrations increased significantly from 0.43±0.09 to 
1.42±0.42ng/ml (p=0.01); HbA1c fell from 10.63± 0.87% to 7.45± 0.52% 
(p<0.01), body weight fell from 71±2.0 kg to 69±2 kg (p=0.06) and total 
insulin dose fell by 64% from 34.45±5.73 to 12.27±4.01 units (p<0.01). 5 out  
of 11 patients did not require any insulin. 9 patients were initiated on 
liraglutide: 0.6 mg subcutaneous (sc) daily for one week, 1.2 mg daily for 
second week and then 1.8 mg daily thereafter. One out of these 9 patients 
did not tolerate 0.6 mg daily dose and stopped it due to nausea in the first 
week. 2 patients were initiated on dulaglutide (0.75 mg sc once a week 
for 2 weeks and then 1.5 mg once a week thereafter). We conclude that 
addition of GLP-1 therapy in GAD-positive and C-peptide positive patients 
with type 1 diabetes (T1D) results in 3.5 fold increase in c-peptide con-
centrations with improved glycemic control and more than 60% reduction 
in insulin requirements over a period of 12 weeks. Long term studies are 
needed to establish the durability of these benefits.

107‑LB
ZGN‑1061 Improves Metabolic Parameters and Hepatic Pathology 
in an Obese Mouse Model of Diet‑Induced and Biopsy‑Confirmed 
Nonalcoholic Steatohepatitis
BRYAN F. BURKEY, MARTIN ILLEMANN, SANNE VEIDAL, MICHAEL FEIGH, 
JAMES VATH, THOMAS E. HUGHES, Boston, MA, Hørsholm, Denmark

ZGN-1061 (1061) is a methionine aminopeptidase 2 (MetAP2) inhibitor 
being developed to improve glycemic control in type 2 diabetes. In diet-
induced obese mice, 1061 reduces fat mass and improves glycemic control, 
lipid metabolism, and other metabolic parameters. This study investigated  
8 weeks of treatment with 1061 (0.3 mg/kg, SC, N=11) or vehicle (N=10) on 
metabolic parameters, hepatic pathology, and nonalcoholic fatty liver dis-
ease (NAFLD) activity score (NAS; composite measure of steatosis, inflam-
mation, and ballooning degeneration; range 0-8) in male mice with diet-
induced and biopsy-confirmed nonalcoholic steatohepatitis (DIO-NASH). 
At week 8, there was a vehicle corrected weight loss of 13.1% with 1061 
(p<0.001). 1061-treated mice had reduced liver weight (mean±SE: 2.6±0.4 g)  
vs. vehicle (3.8±0.8 g, p<0.001) and 21% reduction of liver triglyceride 
(p<0.05). There was no change in food intake. NAS was unchanged in vehicle-
treated mice (BL 6.2±0.1, Wk8 6.4±0.2, ns). 1061-treated mice had reduced 
NAS (BL 6.2±0.2, Wk8 5.0±0.3, p=0.002). Two of the NAS component 
measures improved: steatosis in vehicle-treated mice was unchanged (BL 
3.0±0.0, Wk8 3.0±0.0, ns), whereas ZGN-1061 reduced steatosis (BL 2.9±0.1, 
Wk8 2.5±0.2, p=0.02), and hepatocellular ballooning was unaffected in vehi-
cle-treated mice (BL 0.7±0.2, Wk8 0.6±0.2, ns), whereas 1061 significantly 
reduced ballooning severity (BL 0.6 ± 0.2, Wk8 0.0 ± 0.0, p=0.006). There 
was no treatment effect on fibrosis stage or liver collagen 1A. However, liver 
galectin-3 was reduced with 1061 vs. vehicle. 1061 produced a reduction 
in terminal plasma ALT and AST vs. vehicle. In DIO-NASH mice, 1061 mark-
edly reduced body weight in conjunction with liver weight and triglyceride 
content. Importantly, 1061 improved liver function, steatohepatitis and NAS 
composite score. These findings introduce 1061 as a promising therapy for 
obesity-related NASH.

Supported By: Zafgen, Inc.

108‑LB
ZGN‑1061, a Novel MetAP2 Inhibitor, and Liraglutide Combine to 
Improve Glycemic Control and Reduce Body Weight in a Rat Model 
of Diet‑Induced Obesity
BRYAN F. BURKEY, PHILIP J. PEDERSEN, TANJA X. PEDERSEN, MICHAEL FEIGH, 
JAMES VATH, THOMAS E. HUGHES, Boston, MA, Hørsholm, Denmark

ZGN-1061 (1061) is a methionine aminopeptidase 2 (MetAP2) inhibitor 
being developed to improve glycemic control in T2D. This study investi-
gated 5 weeks (weeks) of once-daily SC treatment with a submaximal  
0.3 mg/kg dose of 1061, a maximal 0.4 mg/kg dose of liraglutide (lira), 
1061+lira, or vehicle (N=10/group) on body weight (BW), food intake/
preference, and glycemic control in the Gubra diet-induced obese (DIO) 
rat model (ad libitum fed chow and highly palatable high-fat, high-sugar 
[HFHS] diet). Fasting (4 hour) blood glucose (FBG) was collected weekly and 
a semifasted (16 hour access to 50% of daily energy requirement) OGTT 
was performed at week 4. At week 5 (day 33), BW changed by +1.7% with 
vehicle vs. -6.0% with 1061, -9.1% with lira, and -16.9% with 1061+lira 
(all p<0.001). BW loss occurred earlier with lira (day 1) than 1061 (day 5). 
Starting at day 6, intake of the HFHS diet was modestly reduced (15-30%) 
with 1061 vs. vehicle. In contrast, lira and 1061+lira induced rapid and sus-
tained 40-50% and 50-80% reductions in intake of the HFHS diet, respec-
tively, over the first 8-9 days. Cumulative (day 0-35) HFHS diet intake was 
reduced vs. vehicle by 1061 (13.4%, p=0.07), lira (17.8%, p<0.01), and 
1061+lira (38.2%, p<0.001). Cumulative chow intake was increased by 
1061 and 1061+lira but not lira alone. There was a modest reduction in 
FBG (mean week 1-5) with 1061 vs. vehicle (p=0.08), a significant reduc-
tion with lira, and 1061+lira produced the largest reduction (both p<0.001) 
that was significantly lower than either agent alone (both p<0.01). In the 
OGTT, 1061 reduced the glucose AUC vs. vehicle by 37% (p=0.07), lira by 
60% (p<0.001), and 1061+lira by 80% (p<0.001), achieving an AUC that 
was no different from lean rats. In this DIO rat model, 1061 and lira had 
complementary effects on reducing BW and normalizing glycemic control. 
Combination treatment with 1061 and liraglutide may yield greater weight 
loss and glycemic control than either agent alone in patients with T2D.

Supported By: Zafgen, Inc.
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Table.

Change from Baseline in A1C (%) a

Treatment LS Mean 
(95% CI)

Difference in LS Means 
(95% CI) 

SITA, n= 373 -1.88 (-1.98, -1.78) -0.46 (-0.58, -0.34)
PBO, n= 370 -1.42 (-1.52, -1.32)

Event Rate of Documented Symptomatic Hypoglycemia (Blood Glucose ≤70 
mg/dL) b, c

Treatment Event Rate  
(95% CI)

Event Rate Ratio  
(95% CI) 

SITA, n= 371 1.55 (1.22, 1.96) 0.73 (0.54, 0.98)
PBO, n= 370 2.12 (1.70, 2.66)

Total Daily Insulin Dose (Units) a, d

Treatment LS Mean  
(95% CI)

Difference in LS Means  
(95% CI) 

SITA, n= 365 53.2 (48.5, 58.0) -8.0 (-14.6, -1.5)
PBO, n= 367 61.3 (56.5, 66.0)

a Analyzed using a longitudinal data analysis model.
b Analyzed using a negative binominal regression model.
c Two subjects (both in the sitagliptin group) were not included in the analysis 
due to a missing value of a model covariate (race).
d 11 subjects did not have post baseline insulin dose data.

Supported By: Merck & Co., Inc.

113‑LB
Dapagliflozin Improves Insulin Sensitivity in the Obese Prediabetic 
Canine
REBECCA L. PASZKIEWICZ, RICHARD N. BERGMAN, ISAAC ASARE BEDIAKO, 
HASMIK J. MKRTCHYAN, V. SASHI GOPAUL, HSIU-CHIUNG YANG, EVA LUND-
BORG, STELLA KIM, IVAN FORMENTINI, CATHRYN M. KOLKA, Los Angeles, CA, 
Mölndal, Sweden, Gothenburg, Sweden

SGLT2 inhibition has positive effects on glucose balance, reducing fasting 
and postprandial glucose levels, however little is known about the effects of 
SGLT2 inhibitors on lipid levels. PKPD simulation for this canine model was 
applied for dose selection of dapagliflozin (dapa). Seven dogs were fed a high fat 
diet for 6 weeks, then received a single low dose of streptozotocin (18.5mg/kg) 
to induce mild type 2 diabetes. Animals were exposed to dapa (n=4, 1.25mg/kg) 
or placebo (n=3) once per day for 6 weeks, while remaining on the high fat diet. 
Animals were then subjected to the intravenous glucose tolerance test (IVGTT) 
to assess glucose tolerance and insulin response to glucose, and the eugly-
cemic hyperinsulinemic clamp protocol in conjunction with tracer infusions to 
evaluate adipose tissue, skeletal muscle and hepatic insulin sensitivity. In the 
IVGTT, modeling techniques are used to estimate the acute insulin response to 
a glucose bolus, which was not altered with dapa treatment, but insulin sen-
sitivity was significantly improved compared to placebo-treated animals (dapa 
0.54+0.22, control -0.95+0.51mU/l-1.minute-1, p=0.05). The glucose infusion 
required for euglycemia during steady state in the clamp was decreased with 
dapa (dapa -3.0+1.05, control 1.53+1.28 mg/minute/kg, change from pre-drug 
timepoint, P=0.038), supporting the IVGTT results. Urinary glucose disposal rate 
during the clamp was inconsistent. There is a trend towards higher FFA levels in 
dapa-treated animals under noninsulin stimulated conditions (P=0.054). These 
may be a regulator of hepatic glucose production, or reflect a switch towards 
lipid utilization. We conclude that 6 weeks of dapa treatment improves insulin 
sensitivity in a canine model of mild type 2 diabetes. Further studies on lipid 
metabolism, body fat deposition and insulin clearance are on-going.

Supported By: AstraZeneca

114‑LB
LIK066, a Dual SGLT1/2 Inhibitor, Reduces Weight and Improves 
Multiple Incretin Hormones in Clinical Proof‑of‑Concept Studies in 
Obese Patients With or Without Diabetes
YANLING HE, WILLIAM G. HAYNES, CHARLES D. MEYERS, AHMED AMER, YIM-
ING ZHANG, PING C. MAHLING, ANISHA E. MENDONZA, SHENGLIN MA, WIL-
LIAM CHUTKOW, ERIC S. BACHMAN, Cambridge, MA, Gothenburg, Sweden, East 
Hanover, NJ, Lexington, MA

Background: LIK066 is a potent dual inhibitor of SGLT1/2 (IC50: 20.6 and 
0.58 nM for SGLT1 and SGLT2). We studied mechanistic effects of dual 
SGLT1/2 inhibition of SGLT1 in the gut and SGLT1/2 in the kidneys.

Methods: Effects of LIK066 on weight, glucose and a variety of incretin hor-
mones (GLP-1, PYY, GIP, glucagon, insulin) were investigated in: 1.) a single dose 
cross-over study in T2DM, 2.) a 14 day randomized, double-masked study in 
T2DM, 3.) a 12-week randomized, double-masked, placebo-controlled study in 
obese subjects with normoglycemia (NG) or dysglycemia (DG; HbA1c: ≥5.7% 
and <10%).

111‑LB
Improvement of Type 2 Diabetes (T2DM) and Reduction of Major 
Adverse Cardiovascular Events and Mortality in Hypogonadal 
Men Receiving Long‑Term Treatment with Injectable Testosterone 
Undecanoate (TU)—Real‑Life Evidence from a Urological Registry 
Study
FARID SAAD, KARIM S. HAIDER, AHMAD HAIDER, Berlin, Germany, Bremerhaven, 
Germany

Background: Hypogonadism is highly prevalent in men with T2DM.
Methods: Of 805 hypogonadal men in a urological registry, 311 men (39%) 

had T2DM diagnosed and treated elsewhere. 141 received TU 1000 mg/12 
weeks (T-group), 170 opted against treatment (CTRL). Mean changes over 
time between groups were compared by mixed effects model. Changes 
were adjusted for age, weight, waist circumference, HbA1c, blood pressure 
(BP), lipids to account for baseline differences between the two groups.

Results: Mean follow-up 7.5 years for 2.319 patient-years. Age: 62.8±5.1 
years. T-group: HbA1c progressively decreased from 9.0±1.2 to 5.9±0.3% at 
10 years (p<0.0001) with statistical significance vs. previous year for the first 
7 years. CTRL: HbA1c increased from 7.8±0.7 to 10.6±1.7% (p<0.0001). Esti-
mated adjusted difference between groups; -6.2% (p<0.0001). T-group: fast-
ing insulin decreased from 29.6±4.1 to 13.5±5 μU/mL (p<0.0001) with statis-
tical significance vs. previous year for the first 6 years. CTRL: fasting insulin 
increased from 26.1±2.7 to 36.7±2 μU/mL (p<0.0001). Estimated adjusted 
difference between groups: -28 μU/mL (p<0.0001). T-group: HOMA-IR 
decreased from 10.2±2.1 to 3.3±1.2 after 10 years (p<0.0001). The decrease 
was statistically significant vs. previous year for the first 6 years. CTRL: 
HOMA-IR increased from 7.5±1.3 to 17.1±6.3 (p<0.0001). Estimated adjusted 
difference between groups: -14.8 (p<0.0001). Since injections were admin-
istered in the doctor’s office and no patient dropped out, there was a 100% 
adherence to TTh. 8 patients (5.7%) in T-group died. In CTRL, 47 myocardial 
infarctions (27.6%), 37 strokes (21.8%), and 41 deaths (24.1%) occurred.

Conclusions: Long-term TTh with TU in hypogonadal men with T2DM 
improved diabetic measures and reduced MACE compared to untreated 
controls.

Supported By: Bayer AG

CLINICAL THERAPEUTICS/NEW TECHNOLOGY—
ORAL AGENTS

112‑LB
Efficacy and Safety of Continuing Sitagliptin when Initiating Insulin 
Therapy in Subjects with Type 2 Diabetes Mellitus
RONAN ROUSSEL, SANTIAGO DURAN-GARCIA, YILONG ZHANG, SUNERI SHAH, 
CAROLYN DARMIENTO, R. RAVI SHANKAR, EDWARD A. O’NEILL, GREGORY T. 
GOLM, RAYMOND L. LAM, IRA GANTZ, KEITH D. KAUFMAN, SAMUEL S. ENGEL, 
Paris, France, Seville, Spain, Rahway, NJ, Kenilworth, NJ

DPP-4 inhibitors (DPP-4is) are often discontinued with initiation of insulin 
therapy but the impact of this discontinuation on efficacy and hypoglycemia 
has not been studied. In this double-blind trial the safety and efficacy of 
initiating insulin while continuing sitagliptin (SITA) was evaluated. Eligible 
patients had inadequately controlled T2DM on metformin (MET, ≥ 1500 
mg/day) in dual or triple combination therapy with a DPP-4i and/or sulfonyl-
urea. Those on MET + SITA (100 mg/day) directly entered the trial; all others 
were switched to MET + SITA and stabilized during a run-in period. Subjects 
were randomized to continuing SITA or discontinuing SITA and switching to 
matching placebo, with both groups initiating insulin (LANTUS®), which was 
titrated based on fasting glucose.

746 subjects (mean A1C 8.8%, disease duration 10.6 years) were random-
ized. After 30 weeks, continuing SITA was superior to discontinuing SITA in 
reducing A1C (p<0.001). Patients who continued SITA had a lower event rate 
of documented symptomatic hypoglycemia (blood glucose ≤70 mg/dL) and 
daily insulin dose compared to patients who discontinued SITA. Summary 
adverse event measures and change in body weight (week 30) were similar 
in the 2 treatment groups.

In summary, with the initiation of insulin therapy, continuation of SITA 
resulted in superior glycemic efficacy and less documented symptomatic 
hypoglycemia.
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of 2213 to 1612 mg/day, n=187) - possibly reflecting better adherence to med-
ications and/or lifestyle recommendations. In subjects whose MET dosage 
was increased (n=3108), the decrease in HbA1c was inversely and strongly 
correlated with the initial HbA1c at entry (p<0.001, r=-0.53).

Conclusions: Maximizing MET dosage can improve glycemic control in 
persons with type 2 diabetes who have HbA1c values above 6.7% while tak-
ing less than 2000 mg of MET daily, and maximizing MET dosage produces 
a larger fall in HbA1c if the initial HbA1c is higher. Moreover, a decrease in 
MET dosage did not increase HbA1c. These findings support health policies 
aimed to improve and optimize use of metformin among persons with type 2 
diabetes whose glycemic control is suboptimal.

Supported By: National Institute of Diabetes and Digestive and Kidney Diseases

117‑LB
Suppression of Ketogenesis in Type 1 Diabetes Is Not Delayed by 
SGLT2 Inhibitor Therapy
STEPHAN SIEBEL, NEHA S. PATEL, ALFONSO GALDERISI, LORI R. CARRIA, WIL-
LIAM V. TAMBORLANE, JENNIFER SHERR, New Haven, CT, Hummelstown, PA

Enthusiasm for SGLT2 inhibitors as adjunctive agents for T1D has been tem-
pered by increased risk of DKA, especially in pump treated patients susceptible 
to interruptions of basal insulin due to infusion site failures. Our insulin interrup-
tion study showed that failure to recognize early metabolic decompensation in 
SGLT2i-treated T1D patients relates to blunted increases in plasma glucose (PG) 
rather than accelerated ketogenesis (Δ PG 99+13 vs. 197+24 mg/dL, p<0.002; 
Δ free fatty acids [FFA] 0.8+0.1 vs. 0.7+0.1 and Δ β-hydroxy-butyrate [BHB] 
1.5+0.2 vs. 1.2+0.2 mmol/L) before and after SGLT2i therapy. We report herein 
whether correction of early ketogenesis by a rescue dose of rapid-acting insulin 
is adversely affected by SGLT2i use. Ten adults [age 23±5 years, A1c 7.4±0.8%] 
had insulin interruption studies pre- and post 3 weeks of canagliflozin therapy. 
After a 6-hour suspension, a 0.2 unit/kg SQ bolus of aspart was given. PG, 
FFA and BHB levels were monitored for 150 minutes. PG fell from 314+42 to 
183+17mg/dl pre- vs. 186+73 to 117+33mg/dL post SGLT2i use. The fall in FFA 
and BHB levels were unaffected by SGLT2i therapy(Figure). These data indicate 
that SGLT2i treatment does not impair suppression of increased FFA and BHB 
levels due to interruption of basal insulin infusion. Turning ketogenesis off, as 
well as on, does not appear to be affected by SGLT2i use.

Figure.

Supported By: Endocrine Fellows Foundation; JDRF (5-ECR-2014-112-A-N); National 
Institutes of Health (K12DK094714, UL1TR000142, P30DK45735)

118‑LB
Enteral Insulin Attenuates Fatty Liver Signs and Symptoms in Mice 
on a High‑Fat Diet
RIFAAT SAFADI, AHMAD SALHAB, JOHNNY AMER, DANIEL J. WEISS, DANIELA 
BLUMENFELD, YOAV MINTZ, NIKOLAI KUNICHER, MIRIAM KIDRON, Jerusalem, 
Israel

Nonalcoholic fatty liver disease (NAFLD) is now the most common liver 
disorder in the USA, affecting 90% of morbidly obese individuals and often 
clustering with prediabetes or overt type 2 diabetes mellitus. While its exact 
pathogenesis remains unclear, insulin resistance and obesity are considered 
contributing and risk factors, suggesting effective blood glucose control as 
a means of preventing and managing NAFLD. To assess this treatment ave-
nue, C57b1/6J mice maintained on a high-fat diet (HFD) for 13 weeks, were 
treated daily with insulin (INS; 3.6 mg/kg), delivered via a feeding tube, or 
sham-saline treatment for three consecutive weeks. Peripheral blood and liver 
samples were collected to analyze inflammatory and fibrosis markers and to 
histologically assess NAFLD activity score (NAS). Following the treatment 
period, INS HFD mice demonstrated lower body weight (8.6±1.8 g vs. 7.5±4.1 

Results: LIK066 (2.5, 30, 300 mg single dose) significantly reduced glucose 
excursion and insulin secretion (p<0.01 at 30 and 300 mg) following oral glu-
cose tolerance test (OGTT) in patients with T2DM (n=12), with the 300 mg 
dose completely suppressing glucose and insulin excursions. In patients with 
T2DM (n=30), LIK066 15 mg qd for 14 days reduced blood glucose (41 mg/dL  
by continuous glucose monitoring) and increased 24-hour urinary glucose 
excretion (100 g/d on day 14). Furthermore total GLP-1 and PYY increased 
(AUC0-3hrs >1.5-fold; p<0.05) post-OGTT, while GIP levels were reduced (>50%; 
p<0.05). In obese subjects (n=88), LIK066 150 mg qd for 12 weeks reduced 
weight by 5.70% (p<0.001) compared to placebo, with higher effects in DG 
(6.85%) vs. NG (4.55%). Additionally multiple metabolic parameters improved 
(reduced waist circumference, postprandial glucose and insulin, and increased 
postprandial glucagon). LIK066 was generally safe and well tolerated. The 
most common AEs were headache, flatulence and diarrhea.

Conclusions: LIK066 treatment leads to favorable changes in a variety of 
metabolic hormones (increased GLP-1, PYY and glucagon, reduced GIP, glu-
cose and insulin), all contributing to WL effects of LIK066. The dual inhibition 
of SGLT1/2 in both the gut and kidneys is an attractive strategy for obesity 
or diabetes treatment.

115‑LB
Development of Oral Bioavailable Nicotinamide N‑Methyltransfer‑
ase Inhibitors to Reduce Adiposity, Insulin Resistance, and Hyper‑
glycemia
HARSHINI NEELAKANTAN, STAN WATOWICH, Galveston, TX

There is a critical need for new mechanism-of-action drugs that reduce adi-
posity, a prime driver of type 2 diabetes. A novel target to treat adiposity and 
reverse type 2 diabetes is nicotinamide-N-methyltransferase (NNMT), a cyto-
solic enzyme with newly identified roles in regulating adipose tissue metabo-
lism and energy homeostasis. We have recently developed first-in-class small 
molecule NNMT inhibitors and characterized physicochemical, pharmacologi-
cal, pharmacokinetic (PK), and off-target safety profiles of these inhibitors to 
identify a drug-like efficacious, orally bioavailable, and safe lead candidate 
for IND-enabling studies. Our first generation of highly selective, stable, and 
soluble compounds demonstrated excellent PK properties, including high oral 
bioavailability (>90%) and half-life of 3 hours in rats. Finally, the efficacy of 
promising NNMT inhibitors at modulating adiposity and type 2 diabetes end-
points (e.g., fat mass, oral glucose tolerance, adipokine levels, circulating 
lipids) were assessed using diet-induced obese (DIO) mice maintained on a 
high-fat diet. Systemic treatment of DIO mice with a potent NNMT inhibitor 
significantly reduced body weight and white adipose tissue mass, decreased 
adipocyte cell size, and lowered plasma cholesterol levels (p<0.05). Notably, 
administration of NNMT inhibitors did not alter total food intake nor produce 
any observable adverse effects. These results support continued development 
of small molecule NNMT inhibitors as therapeutics to lessen adiposity and 
lower the burden of adiposity-associated type 2 diabetes.

116‑LB
Changes in HbA1c with Optimization of Metformin Dosage in the 
GRADE Cohort
WILLIAM SIVITZ, LAWRENCE S. PHILLIPS, STEPHEN P. FORTMANN, DEBORAH J. 
WEXLER, ANNE W. CAMP, MARGARET TIKTIN, MAGALYS PEREZ, JACQUELINE 
E. CRAIG, PRISCILLA HOLLANDER, ANDREA CHERRINGTON, VANITA R. ARODA, 
MENG TAN, JONATHAN KRAKOFF, NEDA RASOULI, NAJI YOUNES, GRADE 
RESEARCH GROUP, Iowa City, IA, Decatur, GA, Portland, OR, Boston, MA, New 
Haven, CT, Cleveland, OH, Cincinnati, OH, Dallas, TX, Birmingham, AL, Ann Arbor, MI, 
Phoenix, AZ, Denver, CO, Rockville, MD, Washington, DC

Delay in maximizing metformin (MET) therapy is a common problem - 
attributed to “clinical inertia” - which might be reduced if there were better 
understanding of the impact of increasing MET in persons already on MET 
at submaximal dosage. We determined the effect of optimizing MET dosage 
on glycemic control in GRADE study participants. We examined the HbA1c of 
6767 participants before and after a run-in period, during which MET dosage 
was adjusted to 2000 mg daily, or a maximally tolerated lower dose. The run-in 
was 6-14 weeks for participants taking MET at a dose other than 2000 mg/day,  
or >4 weeks if on 2000 mg/day at entry. To be eligible, participants had to 
have type 2 diabetes <10 years and HbA1c >6.8% while taking >500 mg of 
MET daily and no other glucose-lowering drug. Participants also received 
diet and exercise counseling. Increases in MET dosing during run-in were 
associated with a progressive fall in HbA1c (p<0.001). The mean decrease 
in HbA1c was 0.5 ± 1.1% (SD) in participants whose MET was increased  
by <500 mg/day, 0.5 ± 0.9% for an increase of 500-999 mg/day, and 0.7 ± 1% 
for an increase of >1000 mg/day. There was also a mean HbA1c decrease of 
0.4 ± 0.9% if MET dosage was kept at 2000 mg/day (n=3472), and a mean 
HbA1c decrease of 0.2 ± 0.7% if the daily dose was decreased (from a mean 
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120‑LB
Eldecalcitol, a Vitamin D Analog, for Diabetes Prevention in Impaired 
Glucose Tolerance (DPVD Study)
TETSUYA KAWAHARA, Kitakyushu, Japan

Background: In cohort and observational studies, it was clear that vitamin 
D deficiency is associated with insulin resistance and risk of future diabetes. 
However, randomized controlled trials with vitamin D supplementation for 
improving glucose tolerance or prevention of type 2 diabetes is still con-
troversial.

Methods: We conducted the Diabetes Prevention on Vitamin D (DPVD) study 
which was a large, randomized, double-blind, placebo-controlled study to 
examine whether eldecalcitol, an active form of vitamin D analog, can reduce 
the risk of type 2 diabetes in patients with impaired glucose tolerance. Partici-
pants were randomly assigned to receive eldecalcitol or placebo. The primary 
endpoint was the incidence of type 2 diabetes and the secondary endpoint was 
the conversion to normal glucose tolerance. The study duration was 3 years.

Results: The mean follow-up was 2.6 years. A total of 1256 participants 
were enrolled in the study. 57 of 630 (9.0%) participants in the eldecalci-
tol and 64 of 626 (10.2%) in the placebo group developed type 2 diabetes 
(hazard ratio, 0.87; 95% confidence interval, 0.68 to 1.09; p=0.37). In the 
subgroup participants with vitamin D deficiency (serum 25-hydroxyvitamin 
D<20 ng/ml), the difference of the incidence of type 2 diabetes between the 
two groups was greater; however, there was no statistical significance. Two 
hundred ninety-five of 630 (46.8%) participants in the eldecalcitol and 267 of 
626 (42.7%) in the placebo group achieved normal glucose tolerance (hazard 
ratio, 1.10; 95% confidence interval, 0.93 to 1.31; p=0.45). No serious adverse 
events related to the intervention were recorded.

Conclusion: Our study showed that treatment with eldecalcitol was 
not associated with a reduction in the incidence of type 2 diabetes or an 
increase in the conversion to normal glucose tolerance among patients with 
impaired glucose tolerance.

Supported By: Chugai Pharmaceutical Co., Ltd.; Taisho Toyama Pharmaceutical Co., Ltd.

121‑LB
Recombinant Protease Inhibitor Enhances Oral Insulin Pharmaco‑
dynamics in Pigs
RAMACHANDRA NAGARAJU, SR., SONIA MADAN, KAJAL ARORA, NUPUR M. 
ARORA, PRABUDDHA K. KUNDU, YAEL GREENBERG-SHUSHLAV, MIRIAM KIDRON, 
AVRAM HERSHKO, Gurgaon, India, Kfar HaOranim, Israel, Jerusalem, Israel, Haifa, Israel

Oral insulin delivery is projected to provide both physiologic and technical 
benefits, and has been the focus of rigorous research efforts in recent years. 
The ORMD-0801 oral insulin formulation relies on the activities of both 
protease inhibitors and an absorption enhancer to ensure insulin integrity 
and bioavailability. In efforts to further improve its efficacy, a recombinant 
protease inhibitor (rPI), identical in sequence to its naturally sourced (nsPI) 
counterpart, was cloned and expressed in Pichia pastoris. The enzymatic 
activity of the isolated and purified protein was then tested in vitro. In addi-
tion, the glucose-lowering effect of ORMD-0801 formulated with various 
doses of rPI was assessed in 8 healthy, fasting pigs administered the prepa-
ration directly to the duodenum. rPI effectively inhibited its standard sub-
strate in a dose-dependent manner and demonstrated >2.5-fold higher activ-
ity as compared to nsPI. When integrated in the ORMD-0801 formulation, 
pigs treated with the formulation containing 25 mg rPI experienced a 20% 
greater change from baseline serum glucose concentrations as compared to 
those treated with the PI-free formulation (AUC: -6369 mg/dL vs. -2201 mg/
dL, respectively). In parallel, the duration of its effect (140±33 minutes) was 
75% longer than the duration of the effect of the PI-free formulation (80±37 
minutes). Further calibrations of the rPI-supplemented ORMD-0801 formula-
tion promise to enhance oral insulin bioavailability and its salutary effects, 
subsequently improving its clinical potential and value.

122‑LB
WITHDRAWN

123‑LB
Effect of a Controlled‑Release Mitochondrial Protonophore (CRMP) 
on Healthspan and Lifespan in Mice
LEIGH GOEDEKE, JOAO PAULO CAMPOREZ, ALI NASIRI, YONGLIANG WANG, 
XIAN-MAN ZHANG, GERALD I. SHULMAN, New Haven, CT

Caloric restriction without malnutrition (CR) is the most robust and repro-
ducible way to extend lifespan and delay the onset of age-related diseases, 

g) and significantly lower NAS (0.11 vs. 3.7; p<0.005) as compared to sham 
HFD mice. Further, the mean baseline alanine aminotransferase (ALT) levels of 
212±223.6 U/L dropped to 38.3±34.5 U/L and 88.4±85.3 U/L in sham and INS 
animals, respectively. However, post-treatment aspartate aminotransferase 
(AST) levels were unchanged in sham HFD animals (202.8±83.7 U/L), but were 
two-fold lower in INS mice (123.2±80.4 U/L; p=0.03). Mean AST/ALT ratios, 
a reliable indicator of liver disease, were significantly lower among INS, as 
compared to sham mice (2.6±1.3 vs. 4.7±2.9; p=0.04). Change from baseline 
alpha smooth muscle actin (αSMA) RNA levels, a hallmark of fibrosis, was 
lowest among INS (0.31±0.23-fold increase) as compared to saline-treated 
HFD mice (0.58±0.14). In parallel, a consistently higher percentage of active, 
antifibrotic (NKP46+) CD3+ natural killer cells were observed among INS vs. 
sham and untreated NFD mice. These preliminary findings provide a proof of 
concept for the potentially therapeutic effect of enteral insulin on fibrotic and 
inflammatory processes in the liver.

119‑LB
Long‑Term Efficacy and Safety of Dapagliflozin in Patients with 
Inadequately Controlled Type 1 Diabetes—The DEPICT‑1 Study
PARESH DANDONA, CHANTAL MATHIEU, MOSHE PHILLIP, LARS HANSEN, 
DIETHELM TSCHOEPE, FREDRIK A. THOREN, JOHN XU, ANNA MARIA LANG-
KILDE, DEPICT-1 INVESTIGATORS, Williamsville, NY, Leuven, Belgium, Petah Tikva, 
Israel, Gaithersburg, MD, Bad Oeynhausen, Germany, Mölndal, Sweden, Gothen-
burg, Sweden

In the short term (24-week) period of the Phase 3 study DEPICT-1, treatment 
with the SGLT2 inhibitor dapagliflozin (DAPA) as adjunct to adjustable insu-
lin (INS) improved glycemic control and was well-tolerated in patients with 
inadequately controlled T1D (HbA1c 7.5-10.5%) (Lancet Diabetes Endocrinol. 
2017;5:864-76). Here we describe the 28-week extension of DEPICT-1, assess-
ing the 52-week efficacy and safety of DAPA in patients who completed the 
24-week period. 747 patients in the DAPA 5 mg (n=250), 10 mg (n=270), or pla-
cebo (PBO; n=227) plus INS groups entered the long-term period (90% of the 
randomized patients); 85% completed the study. Reductions in HbA1c and body 
weight were maintained in the DAPA groups vs. PBO over 52 weeks (Table). The 
moderate decrease in HbA1c with DAPA was accompanied by a more substan-
tial dose-dependent reduction in body weight. Total events of adjudicated defi-
nite DKA increased in the long-term period, with more in the DAPA groups vs. 
PBO at week 52. Most were mild or moderate, with the primary cause related 
to missed insulin doses or pump failure. Adverse events (AEs), serious AEs, and 
hypoglycemic events were balanced between groups (Table).

In conclusion, DAPA plus INS provided a sustained reduction in HbA1c and 
body weight, and was well-tolerated, but increased events of DKA over 52 
weeks in patients with inadequately controlled T1D.

Table.

Efficacy Outcomes at Week 52 DAPA 5 mg 
+ INS

n=259*

DAPA 10 mg 
+ INS

n=259*

Placebo + 
INS

n=260*
A1c, %

Week 52 adjusted mean change  
    from baseline (SE) 
Difference vs. PBO (95% CI)

.
-0.27 (0.06)

-0.33  
(-0.49, -0.17)

.
-0.31 (0.06)

-0.36  
(-0.53, -0.20)

.
0.06 (0.06)

 
—

Total body weight
Week 52 adjusted mean percent change  
    from baseline (SE)
Difference vs. PBO (95% CI)

.
-2.80 (0.32)

-2.95  
(-3.83, -2.06)

.
-4.39 (0.31)

-4.54  
(-5.40, -3.66)

.
0.15 (0.33)

 
—

Safety outcomes at Week 52, n (%) n=277† n=296† n=260†

≥1 AE
≥1 SAE
≥1 related SAE
≥1 event of any hypoglycaemia
≥1 event of severe hypoglycaemia
Events adjudicated as definite DKA
...Mild
...Moderate
...Severe

215 (77.6)
37 (13.4)
8 (2.9)

227 (81.9)
29 (10.5)
12 (4.3)
...5 (1.8)
...3 (1.1)
...4 (1.4)

236 (79.7)
40 (13.5)
13 (4.4)

241 (81.4)
25 (8.4)
10 (3.4)
...2 (0.7)
...6 (2.0)
...2 (0.7)

189 (72.7)
30 (11.5)
2 (0.8)

212 (81.5)
30 (11.5)
5 (1.9)

...3 (1.2)

...1 (0.4)

...1 (0.4)
AE, Adverse Event; CI, Confidence Interval; DAPA, Dapagliflozin; PBO, Placebo; INS, Insulin; 
SAE, Serious Adverse Event; SE, Standard Error. *n is the number of patients who received 
52 weeks of treatment in the full analysis set (excludes the first 55 patients allocated 
to only DAPA groups due to an interactive voice response system randomization system 
error). †n is the number of patients who initiated the 24-week period in the safety analysis 
set (includes the first 55 patients incorrectly randomized to only DAPA groups). ‡Includes 
events monitored in both 24-week short-term period and 28-week extension.

Supported By: AstraZeneca
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125‑LB
Glucose Variables in T1D Studies with Dapagliflozin—Pooled Anal‑
ysis of Continuous Glucose Monitoring Data from DEPICT‑1 and 2
CHANTAL MATHIEU, PARESH DANDONA, MOSHE PHILLIP, TAL ORON, LARS 
HANSEN, FREDRIK A. THOREN, JOHN XU, ANNA MARIA LANGKILDE, DEPICT-1 
AND DEPICT-2 INVESTIGATORS, Leuven, Belgium, Williamsville, NY, Petah Tikva, 
Israel, Gaithersburg, MD, Mölndal, Sweden

Improved glycemic control and weight loss, without increased hypogly-
cemia, were demonstrated in two short-term, 24-week, Phase 3 studies of 
the SGLT2 inhibitor dapagliflozin (DAPA) as adjunct to adjustable insulin in 
patients with inadequately controlled T1D (DEPICT-1 and 2). In this post-hoc 
analysis we pooled continuous glucose monitoring (CGM) data at baseline and 
week 24 from both studies. In total, 1591 patients were included (DAPA 5 mg 
N=530; DAPA 10 mg N=529; placebo N=532). Baseline characteristics were 
comparable between the study groups. DAPA treatment significantly reduced 
mean interstitial glucose, mean amplitude of glucose excursions (MAGE), 
and postprandial glucose, while expanding the time in glycemic target range  
(>70 mg/dL to ≤180 mg/dL) (Table). In addition, DAPA treatment did not increase 
the percent of glucose readings ≤70 mg/dL or ≤54 mg/dL, or the percent of 
readings ≤70 mg/dL in the nocturnal period (00:00 to 05:59). These results 
demonstrate that DAPA as adjunct to insulin in patients with T1D reduced gly-
cemic variability without increasing time in the hypoglycemia range.

Table. Pooled CGM Parameters.
CGM parameter Treatment arm Mean baseline 

value (SD)
Mean week 24 

value (SD)
Adjusted mean 

change from 
baseline (SE)

Difference vs. placebo 
(95% CI)

Mean 24-hour glucose 
readings (mg/dL)

DAPA 5 mg 193.00 (28.78) 179.93 (32.41) -8.40 (1.30) −15.48 (−18.82, −12.13)

DAPA 10 mg 191.00 (28.11) 174.87 (26.59) –11.82 (1.32) −18.90 (−22.25, − 15.54)
Placebo 191.64 (29.04) 194.34 (32.62) 7.07 (1.33)

MAGE (mg/dL) DAPA 5 mg 170.53 (30.55) 154.67 (34.21) –12.48 (1.37) −13.36 (−16.89, −9.83)
DAPA 10 mg 171.01 (31.59) 154.52 (34.52) –13.06 (1.39) −13.94 (−17.48, −10.40)
Placebo 168.99 (31.46) 166.94 (31.62) 0.88 (1.40)

Percent of 24-hour glucose 
values within >70 – ≤180 
mg/dL (%)

DAPA 5 mg 43.38 (12.22) 51.69 (14.49) 6.48 (0.60) 9.07 (7.55, 10.59)
DAPA 10 mg 43.98 (12.32) 53.89 (13.26) 8.08 (0.60) 10.67 (9.15, 12.20)
Placebo 43.66 (12.64) 43.10 (13.97) –2.59 (0.61)

Percent of glucose readings 
≤70 mg/dL over 24-hours (%)

DAPA 5 mg 4.96 (4.64) 4.85 (4.89) –0.43 (0.21) 0.06 (–0.47, 0.59)
DAPA 10 mg 5.30 (4.90) 5.10 (4.44) –0.33 (0.21) 0.16 (–0.38, 0.69)
Placebo 5.14 (5.56) 4.83 (4.72) –0.49 (0.21)

Percent of glucose readings 
≤54 mg/dL (%)

DAPA 5 mg 2.22 (2.87) 2.02 (2.83) –0.32 (0.13) –0.14 (–0.47, 0.19)
DAPA 10 mg 2.34 (3.13) 2.05 (2.63) –0.34 (0.13) –0.16 (–0.48, 0.17)
Placebo 2.28 (3.82) 2.15 (3.15) –0.19 (0.13)

Postprandial glucose readings 
by CGM (mg/dL)

DAPA 5 mg 199.42 (40.51) 192.97 (43.90) –0.85 (1.99) –8.55 (–13.70, –3.41)
DAPA 10 mg 196.61 (38.57) 186.93 (36.21) –5.05 (2.02) –12.76 (–17.93, –7.58)
Placebo 197.35 (42.32) 199.68 (44.36) 7.70 (2.03)

Percent of nocturnal 
(00:00–05:59) glucose values 
≤70 mg/dL (%)

DAPA 5 mg 5.94 (7.64) 5.95 (8.26) –0.38 (0.36) –0.15 (–1.07, 0.78)
DAPA 10 mg 5.52 (7.22) 6.00 (7.60) –0.18 (0.37) 0.06 (–0.87, 0.99)
Placebo 5.83 (7.74) 5.85 (7.64) –0.24 (0.37)

Supported By: AstraZeneca

126‑LB
Simplici‑T1—First Clinical Trial to Test Activation of Glucokinase 
as an Adjunctive Treatment for Type 1 Diabetes
JOHN B. BUSE, CARMEN VALCARCE, JENNIFER L. FREEMAN, IMOGENE DUNN, 
CHRIS DVERGSTEN, M. SUE KIRKMAN, ALEXANDER KASS, JAMIE DINER, 
KATHERINE A. BERGAMO, Chapel Hill, NC, High Point, NC

TTP399 is an oral liver selective Glucokinase Activator (GKA). Because it 
exhibits an insulin-independent mechanism of action, it may be suitable as 
an adjunctive treatment for type 1 diabetes (T1DM).

In clinical trials in type 2 diabetes (T2DM), TTP399 has shown significant 
reduction in postprandial glucose, increased percentage time in range and 
decreased percentage time in hypo or hyperglycemia. Moreover, TTP399 
significantly reduced HbA1c without significant hypoglycemia, dyslipidemia, 
or ketoacidosis.

The Simplici-T1 trial (NCT03335371) is an adaptive three-part (sentinel, 
learning phase and confirming phase) Phase 1b/2 Proof of Concept study 
designed to explore the effect of TTP399 as adjunctive therapy for the treat-
ment of T1DM. The aims of the study are to: 1.) evaluate the safety of TTP399 

such as hepatic steatosis, insulin resistance and type 2 diabetes (T2D). Unfor-
tunately, the strict dietary regime necessary to achieve the beneficial effects 
of CR limits the use of this treatment to retard aging and disease in humans 
and new therapies are required. In this regard, our lab has recently developed 
a new class of therapeutic agents that are designed to safely promote liver-
targeted mitochondrial uncoupling with a wide-therapeutic index. Our second-
generation compound in this class is controlled-release mitochondrial pro-
tonophore (CRMP) that is functionally liver-targeted and promotes oxidation 
of hepatic triglycerides by promoting a subtle sustained increase in hepatic 
mitochondrial inefficiency. While we have previously demonstrated that this 
agent safely reverses hypertriglyceridemia, fatty liver, and hepatic inflamma-
tion/fibrosis in young-adult diet-induced rodent models of obesity, its effects 
on healthspan and lifespan remain to be determined. Here, we evaluated the 
impact of CRMP on hepatic steatosis and insulin action in aged 74-week-old 
male C57BL/6J mice fed a high-fat diet (HFD; 45% fat) for 12 weeks. Specifi-
cally, we demonstrate that CRMP treatment significantly reduced liver triglyc-
erides, diacylglycerols, and transaminase levels independently of changes 
in body weight, whole-body energy expenditure or food intake. Additionally, 
long-term CRMP treatment reduced fasting plasma glucose concentrations 
(P <0.05) and improved whole-body insulin responsiveness, as reflected by a 
marked increase in the glucose infusion rate required to maintain euglycemia 
during a hyperinsulinemic-euglycemic clamp. Taken together, these studies 
provide important proof-of-concept data to support the use of liver-targeted 
mitochondrial uncouplers to promote healthy aging.

Supported By: National Institutes of Health (F32DK114954)

124‑LB
Lower Risk of CV Events and Death Associated with Initiation of 
SGLT2 vs. DPP‑4 Inhibitors—Analysis from the CVD‑REAL 2 Study
SHUN KOHSAKA, CAROLYN S. LAM, DAE JUNG KIM, AVRAHAM KARASIK, 
NAVDEEP TANGRI, SU-YEN GOH, MARCUS THURESSON, HUNGTA CHEN, FILIP 
SURMONT, NIKLAS HAMMAR, PETER FENICI, MIKHAIL KOSIBOROD, CVD-REAL 
INVESTIGATORS AND STUDY GROUP, Tokyo, Japan, Singapore, Singapore, Suwon, 
Republic of Korea, Tel Hashomer, Israel, Winnipeg, MB, Canada, Uppsala, Sweden, 
Gaithersburg, MD, Luton, United Kingdom, Gothenburg, Sweden, Cambridge, United 
Kingdom, Kansas City, MO

DPP-4 inhibitors and SGLT2 inhibitors are widely used in T2D. Clinical tri-
als demonstrated lower risk of CV events with SGLT2i, and a neutral effect 
on CV events with DPP-4i. However, large comparative studies are lacking. 
We compared the risk of death, hospitalization for heart failure (HHF), MI 
and stroke in patients starting the SGLT2i dapagliflozin (DAPA) vs. any DPP-
4i, using real world data from S. Korea, Japan, Israel, and Canada. Patients 
initiating DAPA or DPP-4i were identified via national registries, claims, and 
medical records. Propensity scores for SGLT2i initiation were developed in 
each country, with 1:1 matching. Hazard ratios were assessed by country 
and pooled using weighted meta-analysis, with an intent-to-treat approach. 
In total, 128,066 patients were included (mean age 55 years, 46% women, 
25% with history of CVD). Post-match, baseline characteristics were bal-
anced across matched groups. Initiation of DAPA vs. DPP-4i was associated 
with significantly lower risk of death, HHF, MI and stroke (Figure 1). In a 
large cohort of T2D patients seen in clinical practice across 4 countries, 75% 
without established CVD, initiation of DAPA was associated with lower risk 
of CV events (including stroke) and death compared with DPP-4i.

Supported By: AstraZeneca
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period. The primary analyses compared treatment groups at the end of 
28 days’ treatment using analysis of covariance models incorporating the 
corresponding baseline study value as a covariate. IC-CBAS significantly 
increases postprandial GLP-1 (mean p=0.04, AAB p=0.04), postprandial insu-
lin (AAB p=0.04) and postprandial c-peptide (AAB p=0.01); and decreases 
fasting insulin (p=0.04) when compared to placebo. IC-CBAS also induced 
a numerically (but not statistically significantly) improvement in fasting 
glucose (delta -16 mg/dl), postprandial glucose (delta mean -14 mg/dl) and 
weight (delta -0.45±.4 kg) compared to placebo. There were no reported side 
effects, or dropouts; and no difference in FGF-19, gastric emptying or num-
ber of bowel movements. IC-CBAS 28-day treatment results in significant 
increase in GLP-1 and postprandial insulin, suggesting a beneficial role in 
incretins, insulin and glucose homeostasis.

CLINICAL THERAPEUTICS/NEW TECHNOLOGY—
PHARMACOLOGIC TREATMENT OF COMPLICATIONS

129‑LB
Optimization of Blood Pressure Control, Metabolic Parameters, and 
Target Organs Protection with Perindopril + Indapamide Fixed Com‑
bination in Hypertensive Patients with Obesity and Prediabetes
SERGEY V. NEDOGODA, IRINA BARYKINA, ALLA SALASYUK, VIKTORIA O. 
SMIRNOVA, EKATERINA POPOVA, Volgograd, Russian Federation

The study objective was to evaluate the ability of the Fixed Combination 
(FC) of Perindopril + Indapamide (P+I) to reduce insulin resistance and low 
intensive noninfectious inflammation as well as to improve arterial elasticity 
in patients with hypertension, obesity and prediabetes on previous success-
ful antihypertensive therapy with losartan + Hydrochlorothiazide (L+HTZ) 
100/12.5 mg. A 12-week open-label study included 50 patients (age 54.8 ± 
6.6 years, Body Mass Index (BMI) 32.5 ± 3.2 kg/m2). All patients underwent 
a 24-hour ambulatory blood pressure monitoring, applanation tonometry 
(assessment of Augmentation Index (AI), Central Blood Pressure (CBP)), 
Pulse Wave Velocity (PWV) measurement and laboratory investigations 
(lipid profile, fasting glucose, the Homeostatic Model Assessment (HOMA) 
index, homocysteine, leptin, adiponectin, high-sensitive C-Reactive Protein 
(hsCRP)).

Results: The switch of patients from L+HTZ to a FC of P+I resulted in 
an additional decrease in systolic BP and diastolic BP by 3.9% and 5.4%, 
respectively (p <0.05). Significant decrease in the BP load and variability 
was observed. PWV, AI, central SBP, vascular age decreased by 2.2%, 9.4%, 
2.1% and 6.0% (p <0.05 for all). Fasting glycemia, insulinemia, and HOMA 
index decreased by 4.9%, 6.0% and 10.3% (p <0.05 for all). Triglycerides (TG) 
decreased by 13.5% (p<0.05) and high density lipoproteins (HDL) increased 
by 9.6% (p <0.05). Leptin and hsCRP levels decreased by 14.4% and 11.0%, 
adiponectin increased by 9.9% (p <0.05 for all). Clinically significant results 
were obtained in weight and BMI reduction on 6,0% and 1,2%.

Conclusions: FC of P+I is superior to the L+HTZ in BP control, improvement 
of arterial elasticity and promotes a decrease in BMI, suppression of insulin-
resistance and low intensive noninfectious inflammation in patients with 
hypertension, associated obesity and prediabetes.

130‑LB
Impact of SGLT2 Inhibitors (SGLT2i) on Cardiovascular (CV) Risk and 
Estimated Glomerular Filtration Rate (eGFR) in the EXSCEL Placebo 
Group
LINDSAY CLEGG, HIDDO L. HEERSPINK, ROBERT C. PENLAND, WEIFENG TANG, 
DAVID W. BOULTON, SRINIVAS BACHINA, ROBERT D. FOX, PETER FENICI, MAR-
CUS THURESSON, ROBERT J. MENTZ, ADRIAN F. HERNANDEZ, M. ANGELYN 
BETHEL, RURY R. HOLMAN, Gaithersburg, MD, Groningen, Netherlands, Waltham, 
MA, Cambridge, United Kingdom, Uppsala, Sweden, Durham, NC, Oxford, United 
Kingdom

SGLT2i, empagliflozin and canagliflozin, have been shown to reduce the 
incidence of major adverse CV events (MACE), all-cause mortality (ACM) and 
renal events in CV outcomes trials (CVOTs), with robust real-world evidence 
(RWE) suggesting class effect benefits. In the exenatide CVOT EXSCEL, ~10% 
of patients took an SGLT2i with ~5% use of dapagliflozin (DAPA). Effects of 
all SGLT2i, and DAPA alone, on MACE, ACM, and eGFR were analyzed in 
EXSCEL participants randomized to placebo.

Propensity-matched cohorts (including by study visit) of SGLT2i users and 
non-users (n=709 per group) were generated, based on their last measured 
characteristics before SGLT2i initiation. Subsequent time-to-first adjudi-
cated MACE and ACM were compared using a Cox regression. Decline in 

and 2.) evaluate whether TTP399 can replace or reduce mealtime insulin 
bolus and improve A1c in patients with T1DM.

The sentinel phase, an open label, dose escalation study in 5 adults with 
T1DM on insulin pump therapy and continuous glucose monitoring (CGM), 
showed that TTP399 was well tolerated. No incidents of severe hypoglyce-
mia or diabetic ketoacidosis were observed. When compared to baseline, 
trends toward improved glycemic control while reducing insulin dose (Table) 
were observed with TTP399 treatment, supporting continuing to the ran-
domized, placebo controlled phase of the study.

Table.

Supported By: JDRF

127‑LB
Old but (Unfortunately) Not Forgotten—The Alarming Use of Out‑
dated Sulfonylureas (InHypo‑DM Study)
NATALIE H. AU, ALEXANDRIA RATZKI-LEEWING, BRIDGET L. RYAN, SELAM 
MEQUANINT, JASON E. BLACK, SONJA M. REICHERT, JUDITH B. BROWN, 
STEWART HARRIS, London, ON, Canada

While sulfonylureas (SUs) are known to induce hypoglycemia, their low 
cost and ease-of-use has made them a mainstay therapy for T2DM. Second-
generation SUs (SGSUs), compared to first-generation SUs (FGSUs), have 
been successful at reducing these events. Pragmatic evidence substanti-
ating this association remains limited; this study leverages data from the 
population-based InHypo-DM study to describe the real-world patterns of 
SU use and impact on hypoglycemia incidence in Canada. A validated ques-
tionnaire (InHypo-DMPQ) was administered online to a nationwide panel 
consisting of adults with SU-treated T2DM. Questions related to respon-
dents’ past hypoglycemia events, as well as socio-demographic and clini-
cal traits. Negative binomial regression (NBR) was used to test the effect 
of SU type (FGSUs (chlorpropamide/tolbutamide) vs. SGSUs (glyburide/
gliclazide/glimepiride)) on the annual rate of any hypoglycemia. A directed 
acyclic graph was constructed to identify the adjustment set. Of the 255 
adults with SU-treated T2DM (56% male, mean age: 53.1 (SD: 14.4) years), 
10.6% were on FGSUs (chlorpropamide: 7.5%, tolbutamide: 3.1%) and 89.5% 
on SGSUs (glyburide: 27.5%, gliclazide: 54.9%, glimepiride: 7.1%). Annualized 
crude event frequencies revealed that those on FGSUs, vs. SGSUs, were 1.57 
times as likely to have ≥1 event; this group also experienced an average of 
2.70 more events/person-year. Based on the NBR, FGSUs vs. SGSUs was 
associated with a 2.76 (95% CI: 1.07-7.11, p=0.035) factor increase in the rate 
of hypoglycemia, adjusting for drug coverage, T2DM duration, income, and 
clinician type. These results confirm that FGSUs induce a dangerous, real-
world risk for hypoglycemia. It exposes a worrying trend for the continued 
use of outdated SUs for T2DM, despite the availability of safer alternatives 
in Canada. Our study serves as a pressing call-to-action to ensure that clini-
cians provide the safest and most effective therapeutic management for 
patients with T2DM.

Supported By: Sanofi Canada

128‑LB
Effects of Ileo‑Colonic Delivery of Conjugated Bile Acids on Glu‑
cose Metabolism, GLP‑1, and Body Weight in Patients with Obesity 
and Type 2 Diabetes Mellitus—A Randomized Controlled Trial
GERARDO CALDERON MANRIQUE, JUDITH DAVIS, ALISON N. BONIS, DISHA 
KHEMANI, BRONISLAVA GEDULIN, ADRIAN VELLA, MICHAEL CAMILLERI, 
ANDRES ACOSTA, Rochester, MN, Del Mar, CA

Bile acid secretion increases significantly after Roux-in-Y gastric bypass 
and may play a role in weight loss after bariatric surgery. The acute intraje-
junal-delivery or intra-rectal delivery of bile acids improves glucose metabo-
lism. We aimed to study the effect of conjugated bile acids released on the 
ileo-colonic region (IC-CBAS) on glucose metabolism and body weight. In a 
placebo-controlled, double-blinded, randomized, 28-days trial, we studied 
the effect of IC-CBAS 500 mg BID on glucose metabolism, incretin hor-
mones (GLP-1 and FGF-19), gastric emptying (scintigraphy) and weight loss 
in obese type 2 diabetic subjects (n=24 white patients, age=57±2 years, 
BMI=38.6±1.3 kg/m2, HbA1c=8.5±0.2%, fasting glucose 9.9+0.4 mmol/L). 
Participants were taking stable doses of DPP-4 inhibitors and metformin and 
were instructed to continue their current diet and exercise routine. Subjects 
underwent a meal challenge at baseline and at the end of the treatment 



LB37

ADA-Supported Research

Cl
in

ic
al

 D
ia

be
te

s/
 

Th
er

ap
eu

tic
s

PO
ST

ER
S

LATE BREAKING ABSTRACTSHEALTH CARE DELIVERY—ECONOMICS/QUALITY IMPROVEMENT

132‑LB
Probabilistic Prognosis of Different Treatment for the Diabetic Kid‑
ney Disease Course in Overweight and Obese T2DM Patients with 
Microalbuminuria
DZILDA VELICKIENE, ALMANTAS MALECKAS, TOMAS IESMANTAS, ROBERTAS 
ALZBUTAS, Kaunas, Lithuania

Introduction: Diabetic kidney disease (DKD) is one of the most enabling 
microvascular complications. Comparison of different treatment is problem-
atic, as there are no clinical trials comparing different managements and 
patients’ characteristics vary between the studies.

Aim: To create probabilistic model, which allows predict DKD course accord-
ing to the different treatment.

Methods: A systematic literature review was performed, which allowed 
to estimate transition probabilities between the states of DKD - normoalbu-
minuria (NA), microalbuminuria (MA), diabetic nephropathy (NP), end stage 
renal disease. Due to the high complexity of dependence between transition 
rates and probabilities, Markov Chain Monte Carlo scheme was applied.

Results: Of 1,812 articles identified after initial search, 95 publications 
had relevant data to estimate transition probabilities between DKD states. 
The lowest transition probabilities from MA to NP and the highest probabil-
ity of remission from MA to NA was found in surgery group, followed by ACEI 
and ARB medications group (Fig. 1).

Conclusions: According to the model data bariatric surgery presents the 
highest probability of regression to NA state and the lowest probability of 
progression to NP state among the overweight and obese patients with 
type 2 diabetes mellitus and MA.

Supported By: Lithuanian University of Health Sciences; Kaunas University of 
Technology

HEALTH CARE DELIVERY—ECONOMICS/QUALITY 
IMPROVEMENT

133‑LB
Hypertension‑Associated Medical Expenditures by Diabetes Sta‑
tus among Adult Female Medicaid Enrollees in Alabama
GUIJING WANG, BOON PENG NG, CHANHYUN PARK, JING FANG, MATTHEW 
RITCHEY, ROBIN SOLER, BRYCE SMITH, PING ZHANG, Atlanta, GA, Chamblee, GA

Little information is available on how diabetes status affects medical 
expenditures associated with hypertension among Medicaid enrollees. In 
2013, Alabama had the highest proportion of Medicaid enrollees who were 
women and the highest hypertension prevalence in the U.S. We estimated 
hypertension-associated medical expenditures among adult female Med-
icaid enrollees by diabetes status in Alabama. We used data for 15,885 
female Medicaid enrollees aged 19-64 years from the 2012 Medicaid Ana-
lytic extract files. We identified persons with hypertension and diabetes 
using ICD-9 codes. We used General Linear Models to estimate per person 
total annual medical expenditures associated with hypertension by diabetes 
status and hypertension-related conditions including myocardial infarction, 
congestive heart failure, peripheral vascular disease, chronic pulmonary 
disease, renal disease, and stroke. Overall hypertension prevalence was 
20.8%, with 60.0% and 17.5% among those with and without diabetes, 
respectively. Annual medical expenditure per enrollee with hypertension 
was $7,722. After controlling for age, race, and Charlson comorbidity index, 
hypertension-associated excess annual medical expenditures were $2,540 
and $2,926 for persons with and without diabetes (all p<0.01). For persons 
without hypertension-related conditions, the excess expenditures were 
$1,931 and $2,533 for those with and without diabetes (all p<0.01). For per-
sons with at least one hypertension-related condition, these excess expen-

eGFR over time (slope) was quantified in the matched cohorts using a mixed 
model repeated measurement (MMRM) analysis.

SGLT2i overall, and DAPA alone, numerically decreased the MACE hazard 
ratio, and SGLT2i significantly reduced the ACM risk (Table). The eGFR slope 
was improved significantly for SGLT2i overall and DAPA alone (Table).

This post-hoc EXSCEL analysis supports a beneficial class effect for 
SGLT2i on MACE, ACM, and renal function, consistent with published CVOTs, 
Real-World data, and for DAPA alone. DECLARE, the ongoing DAPA CVOT, 
will complete in 2018.

Table.

Time‑to‑First 
Adjudicated 
Event

Propensity‑
matched 
cohort n Events

Subject‑
years of 

follow‑up

Crude rate 
(events/100 

subject‑
years)

Unadjusted 
hazard ratio 

(95% CI)

Adjusted 
hazard ratio 

(95% CI)
MACEa No SGLT2i 709 44 990 4.45

SGLT2i 709 28 822 3.41 0.78 
(0.48–1.27)

0.79 
(0.49–1.28)

No DAPA 354 22 484 4.54
DAPA 354 11 408 2.69 0.59 

(0.28–1.24)
0.55 

(0.26–1.15)
All‑cause 
mortality

No SGLT2i 709 37 1108 3.34
SGLT2i 709 14 871 1.61 0.48 

(0.26–0.89)
0.50 

(0.27–0.95)
No DAPA 354 13 538 2.42
DAPA 354 7 432 1.62 0.66 

(0.25–1.69)
0.66 

(0.25–1.72)
MMRM 
analysis

Propensity 
matched 
cohort

eGFR slope 
(standard error)

Treatment effect 
(95% CI)

p‑value

eGFR slope 
(mL/min/1.73m2/
year) 

No SGLT2i −0.91 (0.26)
SGLT2i +0.87 (0.37) +1.78 (0.87–2.69) 0.00013
No DAPA −1.04 (0.37)
DAPA +1.24 (0.54) +2.28 (1.01–3.54) 0.0004

aMACE: a composite endpoint of CV death, non-fatal myocardial infarction or non-fatal stroke.

131‑LB
Diabetogenic Potential of Dexamethasone and Effect of Annona 
Muricata Methanolic Bark Extract as Post‑exposure Therapy in 
Albino Rats
TUNBOSUN A. OLADIPO, YEMISI D. ADEOYE, OLUWAMAYOWA O. OLADIPO, 
JOHNNY O. OLUKUNLE, Ibadan, Nigeria, Abeokuta, Nigeria

Background: Diabetes mellitus has been identified as the leading cause 
of death from non-infectious diseases. The use of dexamethasone is on the 
increase due to wide array of its therapeutic effects. Therefore, the poten-
tial of dexamethasone to induce DM and ability of Annona muricata metha-
nolic bark extract (AMMBE) to treat DM were studied.

Methods: The research was carried in Federal College of Animal Health 
and Production Technology, Ibadan and lasted for twenty eight (28) days. 
Rats were allotted into four groups. Group B, C and D were induced with 
Dexamethasone (2mgkg-1) daily for 7 days i.p, while A was positive control 
group. B was induced without AMMBE administered, C was induced and 
treated with AMMBE at 400mgkg-1 and D induced and treated with glib-
enclamide (2.5mgkg-1b/w) for 14 days. Liver, kidney and pancreas were col-
lected for histopathology.

Results: Dexamethasone induced diabetes after 7 days. Average blood 
sugar in induced groups (B, C and D) were 132.0±4.05a,129.0±1.41aand130.
0±2.93a respectively. After administration of AMMBE, average blood sugar 
for C and D were 91.0±1.72b and 87.0±2.97c respectively. Clinical signs of 
alopecia, dehydration, paw-licking etc was seen. Massive loss of pancre-
atic cell mass after induction was seen. Liver lesions ranges from no visible 
lesion, accentuation and marked vacuolar degeneration of hepatocytes in 
periportal areas. Kidney degeneration and multifocal coagulation necrosis 
of tubular epithelium were observed. Blood sugar post exposure to AMMBE 
and Glibenclamide were drastically reduced.

Conclusions: It could be concluded that prolonged use of dexamethasone 
has potential of inducing diabetes and AMMBE has antidiabetic effect 
which could be fully explored.
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136‑LB
Cost‑Effectiveness of Once‑Weekly Semaglutide 1.0 mg vs. Dula‑
glutide 1.5 mg as Add‑On to Metformin in the Treatment of Type 2 
Diabetes in Canada
PIERRE JOHANSEN, JONAS HÅKAN-BLOCH, AIDEN R. LIU, SOFIE PERSSON, EMI-
LIE TORESSON GRIP, Søborg, Denmark, Mississauga, ON, Canada, Lund, Sweden

Semaglutide is a novel GLP-1R agonist with prolonged half-life due to 
enhanced binding to albumin and inhibition of degradation by dipeptidyl 
peptidase-4. SUSTAIN 7, an open-label, parallel-group, phase 3b trial of 
1,201 individuals with type 2 diabetes inadequately controlled on metformin 
monotherapy compared semaglutide to dulaglutide over 40 weeks. Sema-
glutide 1.0 mg demonstrated statistical superiority to dulaglutide 1.5 mg in 
HbA1c lowering (-1.8% vs. -1.4% [ETD -0.41%; 95% CI -0.57 to -0.25]) and 
reductions in body weight (-6.5 kg vs. -3.0 kg [ETD -3.55 kg; -4.32 to -2.78]).

We used a validated non-product specific cost-effectiveness cohort 
model (the IHE Cohort Model of Type 2 Diabetes) to extrapolate outcomes 
and costs associated with semaglutide 1.0 mg vs. dulaglutide 1.5 mg over a 
40-year time horizon. Treatment effects (e.g., HbA1c, BMI, and systolic blood 
pressure) as well as cohort characteristics were sourced from SUSTAIN 7. 
Treatment with semaglutide 1.0 mg and dulaglutide 1.5 mg were assumed 
to continue for three years, after which the cohort discontinued the initial 
treatments, and started insulin therapy. Costs and health-related quality of 
life impact associated with developing macro- and microvascular complica-
tions were sourced from a Canadian perspective where possible.

In the base case, semaglutide 1.0 mg was associated with fewer micro- 
and macrovascular complications (driven by observed differences in risk 
factors). For example, for every 1,000 individuals, four fewer patients in 
the semaglutide 1.0 mg arm were simulated to experience a stroke. Fewer 
events led to an increase in quality-adjusted life years of 0.05 at lower total 
costs for patients in the semaglutide 1.0 mg arm compared to the dulaglu-
tide 1.5 mg arm. Results were tested in sensitivity analyses and found to be 
robust, suggesting that semaglutide 1.0 mg provides better health outcomes 
at a lower cost, compared to dulaglutide 1.5 mg.

Supported By: Novo Nordisk A/S

137‑LB
Comparison of E‑Consults and Face‑to‑Face Care on Costs and Gly‑
cemic Control among Veterans with Type 2 Diabetes Mellitus
NEHA KARAJGIKAR, KARLA B. DETOYA, JANICE N. BEATTIE, STACEY J. LUTZ-
MCCAIN, MONIQUE Y. BOUDREAUX-KELLY, ARCHANA BANDI, Pittsburgh, PA

Electronic Consults (EC) offer enhanced access to endocrinologists for 
patients with type 2 diabetes mellitus (T2DM). The effects of EC on costs of 
care and glycemic control compared to Face-to-Face (F2F) visits are unknown. 
A retrospective chart review was conducted for Veterans who received EC 
(n=440) or F2F (n=397) care for T2DM through the VA Pittsburgh Healthcare 
System (VAPHS) from 2010 to 2015. Data on demographics, rurality, days to 
consult completion, and percent (%) A1C at baseline and post-consult at 3-6, 
and 12 months were collected. A web-based tool calculated the average 
round-trip distance in miles and travel time in hours from patient’s residen-
tial zip code to VAPHS. Annual travel costs for recommended 3 visits per 
year were estimated at a reimbursement rate of $0.415 per mile. Continu-
ous measures (mean ± standard deviation) were compared using Wilcoxon 
rank-sum tests. Categorical measures (sex, rurality) were presented as 
percentages and compared between groups by time point using chi-square 
tests. Veterans who received EC were predominantly male (98.4%), younger 
(64.2±8.5 years) and rural (15.8%) than those who received F2F care (95.3% 
male, p=0.01; 68.1±8.7 years, p<0.0001; 3.7% rural, p<0.0001). The EC cohort 
had shorter consult completion time than the F2F cohort (EC: 10±10 days, F2F: 
37±33; p<0.0001). Mean annual travel-related savings per Veteran in the EC 
cohort were 431±297 miles, 9.4±7 hours, and $179±123. Mean annual travel 
burden per Veteran in the F2F cohort were 159±171 miles, 3.5±4 hours and 
$66±71. EC and F2F cohorts had similar baseline A1C values (10%±1.6). Both 
cohorts had decline in baseline percent A1C to 3- 6 months (EC: 8.98%±1.54, 
F2F: 8.75%±1.77, p=0.03) and from baseline percent A1C to 12 months (EC: 
8.80%±1.61, F2F: 8.57%±1.72, p=0.002). Electronic consults deliver effective 
and expedient care by saving money and travel time, and offer long-term, 
sustainable glycemic control comparable to F2F care for patients in remote 
areas with T2DM.

ditures increased to $4,217 and $3,264, respectively (all p<0.01). Having 
hypertension increased medical expenditures greatly regardless of diabetes 
status. Having a hypertension-related condition further increased hyperten-
sion-associated medical expenditures among enrollees, especially in those 
with diabetes. These results can inform the development and evaluation of 
strategies to improve management of hypertension by diabetes status.

134‑LB
Effectiveness and Applicability of Self‑Management Peer Coaching 
in the Continuity of Diabetes Care
PATRICK MCGOWAN, Delta, BC, Canada

The goal of this 2-year research project was to investigate the feasibility 
and effectiveness of telephone peer coaching for persons with type 2 diabe-
tes. It involved a partnership between a university and 11 diabetes centers. 
One hundred nine persons with type 2 diabetes or who were familiar with 
type 2 diabetes (e.g., family members) were trained as coaches and learned 
how to use self-management behavioral change strategies and to navigate 
the healthcare system. Diabetes educators recruited 115 adults with type 2 
diabetes who were experiencing difficulty managing.

Coaches and subjects were paired, and over a 6-month period, coaches 
telephoned subjects once each week and engaged in a 30 minute conversa-
tion focusing on managing their condition, their medications and on their 
family and work life. Both coaches and subjects completed questionnaires 
at baseline, and at 6 and 12 months. A one-way repeated-measures analysis 
of variance was used to investigate change with 14 measures. To investigate 
the peer coaching process, a grounded theory qualitative analysis was con-
ducted to obtain information on the coaching process.

The analysis showed statistically significant improvements between base-
line and 12 months, namely: A1c (-9%), patient activation (+15%), depression 
(-24%), self-efficacy (+23%), communication with health care professionals 
(+23%), and diabetes empowerment (+10%). Further analysis found that 
these results were not influenced by covariates of age, gender, number of 
chronic health conditions and education level. The main themes found in 
the qualitative study which contributed to participant improvements were: 
learning self-management skills, personal accountability, encouragement, 
finding resources, and the boundary between the coach and participant.

This pilot “pragmatic” study demonstrated that peer coaches are accept-
able to clinicians and clients and have an important role in the continuity of 
care for persons experiencing diabetes.

Supported By: Lawson Foundation

135‑LB
Development of a National Minimal Set of Patient‑Important Out‑
come Domains for Value‑Based Diabetes Care in Denmark
SOREN E. SKOVLUND, LISE TROELSEN, MIKALA DØMGAARD, POUL ERIK O. 
JAKOBSEN, NIELS EJSKJAER, Aalborg, Denmark, Copenhagen, Denmark

Aim: To identify a minimal set of patient-reported (PRO) domains for use in 
value-based diabetes care in Denmark.

Methodology: A structured mixed-methods research protocol was applied 
to ensure an evidence-based approach to involvement of people with dia-
betes in the identification of patient-centered outcome domains. 20 people 
with diabetes and 4 caregivers of people with diabetes selected for repre-
sentativeness in age, gender, type of therapy, duration of diabetes, type of 
diabetes, and disease burden were recruited for qualitative research and 
co-creation to examine 1.) psychological, physical and social impacts of 
diabetes and desired outcomes of treatment, 2.) dis-utilities of therapy and 
3.) factors enabling sustainability in line with the value based care model. 
Qualitative research based on interviews, structured focus group and co-
creation workshop sessions together with desk research on patient, clinical, 
health economic, and societal relevance of identified domains informed the 
final identification of domains by a multi-disciplinary and multi-sector work-
ing group using strict criteria of patient importance, clinical relevance and 
applicability, measurability and mutability.

Results: The following PRO domains were selected to complement the 
clinical outcome domains: Self-reported health, psychological well-being, 
symptom burden (e.g., sleep, sexual dysfunction, complications), multi-fac-
eted impact of diabetes on life including diabetes distress, treatment bur-
den and impacts of hypoglycemia, and specific indicators of care confidence, 
quality and diabetes self-care ability.

Conclusions: The assessment of patient-important outcomes for value 
based diabetes care in Denmark require the implementation of PRO ques-
tionnaires in standard diabetes care.

Supported By: Danish Regions; North Denmark Region
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140‑LB
Racial Disparities in Cost of Diabetes for U.S. Medicare Beneficiaries
NAMINO M. GLANTZ, IAN DUNCAN, TAMIM AHMED, LUDI FAN, BEVERLY REED, 
SAMANEH KALIRAI, DAVID KERR, Santa Barbara, CA, Glastonbury, CT, Indianapolis, IN

Diabetes disproportionately impacts U.S. minority populations, with His-
panics almost twice as likely as non-Hispanic whites (nHW) to be diagnosed. 
We analyzed data from the Medicare 5% sample file by race/ethnicity for 
both type 1 (T1D) and type 2 diabetes (T2D). We identified 1,397,933 enroll-
ees in fee-for-service without Medicare Advantage coverage during 2012-13.

Although nHW accounted for the majority of this population (81.3%), the 
prevalence of T1D and T2D was higher for Hispanics than nHW (3.4% vs. 
1.8%, p=.0006 for T1D and 33.4% vs. 21.9%, p<.0001 for T2D). Hispanics also 
had more acute hospital admissions (p=.0235 for T1D and p=.0009 for T2D) 
and longer length of stay (7.5 vs. 6.9 days for T1D, p=.0105 and 6.7 vs. 6.2 
for T2D, p<.0001). Allowed and paid costs per member per month adjusted 
for confounding were higher for nHW compared to Hispanics with T1D (both 
p<.0001), and higher for Hispanics compared to nHW for T2D (both p<.0001).

The burden of chronic disease was significantly higher in Hispanics than 
nHW (both T1D and T2D, p<.0001). Hispanics with T1D were also more likely 
to have A1c and lipid tests (p=.0014 and p=.0011 respectively), although reti-
nopathy and nephropathy screening rates were similar. For T2D, Hispanics 
were more likely to have A1c and lipid testing as well as retinopathy and 
nephropathy screening (all p<.0001).

This highlights important racial disparities in the burden and cost of diabe-
tes for Medicare recipients in the U.S.

Table. Adjusted Costs Per Member Per Month by Race and Type of Diabetes.

Race/Diabetes Type Allowed Paid
Nondiabetes Hispanic $626 $548
Nondiabetes nHW $572 $490
Hispanic T1D $2214 $1933
nHW T1D $2320* $2010*
Hispanic T2D $1320 $1158
nHW T2D $1300** $1127**
*p<.0001 vs. Hispanics with T1D, ** p<.0001 vs. Hispanics with T2D.

141‑LB
Storage Conditions of Insulin in Domestic Refrigerators and Carried 
by Patients—Insulin Is Often Stored Outside Recommended Tem‑
perature Range
KATARINA BRAUNE, LAURA A. KRÄMER, AMIN ZAYANI, JEREMIAS WEINSTEIN, 
LUTZ HEINEMANN, Berlin, Germany, Nijmegen, Netherlands, Düsseldorf, Germany

Objective: Not much is known about how patients with diabetes store 
their insulin in daily life. Objective of our study was to monitor temperature 
of refrigerated and carried insulin in industrialized countries to investigate 
how often storage conditions do not meet the manufacturers’ recommenda-
tions.

Method: Patients (n=338; 46% in the U.S., 41% in the EU) put a total num-
ber of 400 temperature loggers (MedAngel ONE, NL) next to their insulin into 
their refrigerator or diabetes bag. Temperature was measured every 3 min-
utes (up to 480 times/day). Measurements were sent to an app and stored in 
a protected online database. Whenever temperature exceeded the recom-
mended range (2-8°C for refrigerated insulin, 2-30°C when opened/carried), 
the user was notified by an alarm. Data was collected from November 2016 
to February 2018 with an average protocol length of 49 days.

Results: Temperature logs from individual sensors were analyzed (230 for 
refrigerated, 170 for carried insulin). Deviations were found in 315 (78.8%) 
logs (230 (100%) refrigerated, 85 (50%) carried). For refrigerated insulin, 
temperature recorded by an average sensor was out of the 2-8°C range 
11.31% of the time (10.10%-13.10%; 2 hours 43 minutes/day) with an average 
deviation of 3.68K (SD 5.02K). For carried insulin, temperatures were out of 
2-30°C range 0.54% of the time (0.48%-0.64%; 8 minutes/day) with an aver-
age deviation of 1.11K (SD 1.24K). 17% of sensors measured temperatures 
<0°C (57 refrigerated, 9 carried).

Conclusion: Long-term storage conditions of insulin are known to have 
an impact on its blood-glucose lowering effect. These observational data 
showed that in a significant number of cases insulin was exposed to temper-
atures outside the recommended range, especially when refrigerated. Thus, 
domestic refrigerators may pose an underestimated risk for insulin quality. 
The extent of how temperature deviations in storage affect insulin efficacy 
and patient outcomes needs further systematic investigation.

138‑LB
Nasal Glucagon Budget‑Impact Model Shows Reduced Health Care 
Payer Costs for Severe Hypoglycemia Due to Emergency Services 
Costs Savings
BETH MITCHELL, JOHANNES POEHLMANN, BEATRICE OSUMILI, SANJAY K. 
BAJPAI, WILLIAM J. VALENTINE, Indianapolis, IN, Basel, Switzerland, Surrey, 
United Kingdom, Carmel, IN

Background: Nasal glucagon [NG] is a compact, portable, ready-to-use 
nasal spray for the treatment of severe hypoglycemic events [SHE] via 
intranasal absorption. Current treatment with intramuscular glucagon [IMG] 
requires multiple steps to administer, including reconstitution, and is difficult 
to administer for caregivers or passersby. Due to its mode of administration, 
NG has been demonstrated to result more often in successful (full-dose) 
administration of glucagon than IMG. The advantage of NG is expected to 
reduce payer costs due to less use of emergency services, including more 
treat and release, fewer ambulance trips and fewer emergency department 
visits.

Objective: Model 2-year budget impact of different scenarios of current 
(IMG, no kit) vs. future intervention mix (NG, IMG, no kit).

Methods: Populations defined by diabetes type, age and treatment were 
assessed using population-specific SHE incidence and mortality data. Bud-
get impact was calculated from the U.S. Medicare perspective, with cost 
data sourced from literature and fee schedules. For adults with type 1 dia-
betes, an incidence of 366 SHEs per 1,000 person-years and a kit owner-
ship proportion of 60% were assumed. Of patients with kits, 20% and 30% 
were assumed to own NG kits in the first and second year, respectively. Both 
NG and IMG kits were modeled using current glucagon list price. All model 
inputs were varied in sensitivity analyses.

Results: Reduced spending on SHE with the new mix was observed in all 
modeled populations with higher cost-savings in populations at higher risk of 
SHE. For 10,000 adults with type 1 diabetes, Medicare pays USD 11.7 million 
with the current mix and would pay USD 10.6 million for the new mix over 
2 years. Savings with NG resulted from reductions in emergency services 
due to a higher probability of successful SHE treatment by caregivers or 
passersby.

Conclusions: NG as a treatment option for SHE is associated with sub-
stantial cost savings for U.S. payers.

139‑LB
Improvements in Patient Care by an Integrated Personalized Diabe‑
tes Management (iPDM) Approach May Be Driven by the Structured 
Process and How Physicians Use Data Sources
LUTZ HEINEMANN, DIETHELM MESSINGER, WENDELIN SCHRAMM, IRIS VES-
PER, JOERG WEISSMANN, BERNHARD KULZER, Düsseldorf, Germany, Mannheim, 
Germany, Heilbronn, Germany, Bad Mergentheim, Germany

Aim: The PDM-ProValue study program showed the benefit of iPDM for 
people with type 2 diabetes mellitus (T2D) on insulin therapy. Here, we ana-
lyze which treatment process conditions may be key for this success.

Methods: The study program was conducted over 12 months in a prospec-
tive, controlled, cluster-randomized setting. 101 medical practices were ran-
domized to the iPDM arm (n=53) or the control (CNL) arm (n=48). In addition 
to medical and patient related outcomes, parameters of process quality and 
data sources for therapy decisions were monitored e.g., by means of Likert-
scaled requests.

Results: After 12 months, HbA1c reduction vs. baseline was higher 
for patients in iPDM (0.5%, p<0.0001) compared to those in CNL (0.3%, 
p<0.0001; between-group difference=0.2%, p<0.05). The degree of using 
both patient reports and SMBG data to assess glycemic status increased: 
after 12 months, 94% of physicians in the iPDM group stated to use a com-
bination of data sources vs. 75% in CNL (Baseline: 56% iPDM, 59% CNL). 
Similarly, doctors’ appreciation of the combined information of SMBG and 
HbA1c (iPDM group only) increased in the course of the study. (Baseline: 
43%, 12 months: 61%). After 12 months, 82% of physicians rated the useful-
ness of all information sources high or very high in the iPDM group compared 
to 49% in CNL (baseline: 28% vs. 28%). Physicians rated the iPDM process 
as more structured and better adaptable to the individual situation of the 
patient compared to before iPDM implementation.

Discussion: A more holistic and beneficial use of data sources by imple-
menting iPDM may be key for the improvements observed in this difficult 
to treat patient group. A more structured treatment process applied by the 
physicians and better personalization of therapy seem to enhance physician-
patient interaction. Physicians’ positive perception of iPDM may facilitate 
more focused treatment decisions, thereby overcoming clinical inertia.
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144‑LB
Software Price Modeling of Semaglutide
BRADLEY EILERMAN, LEONARD J. TESTA, Covington, KY, Celebration, FL

GlucosePATH is a clinically validated decision support system which creates 
drug regimens for patients with type 2 diabetes. Regimens are optimized for 
HbA1c, weight, side effect and benefit impact, adherence and cost using a 
composite score from 0 to 100. Used on a population level, GlucosePATH can 
model drug distribution for sets of clinical values, showing drug prescription 
frequency to that population. As new agents such as semaglutide become 
available, projected distribution of these options can be described at various 
prices. Among other things, this shows the maximum and optimal price for a 
new agent, given the cost and performance of existing agents.

A data set of 191 patients with HbA1c >7 was drawn from a distribution 
of patients cared for by PCPs in a large health system. Total monthly cost of 
care was computed based on the mean retail cost drawn from the GoodRX 
API. Using scores drawn from GlucosePATH, drugs were redistributed to find 
the lowest total cost at which the population’s score was >70 out of 100. 
Total retail cost of care averaged $475.03 per month per patient for the 191 
patients. Redistributed medication at this price generated a mean compos-
ite score of 71.5 at a projected mean HbA1c of 6.9.

Two price points were established for semaglutide. The “maximal price” 
(MP) is the highest price at which use of the agent in the population does 
not exceed the control group’s retail cost of care and the composite score 
threshold is met. (That is, introducing the new agent does not increase cost 
or worsen results for the population.) The “maximal revenue” (MR) is the 
price at which the agent’s manufacturer maximizes their gross revenue for 
the agent in the population.

Price optimization for semaglutide showed a MP between $800 and $825 
(retail price: $808). At its MP, semaglutide would be prescribed to approxi-
mately 17% of the population with mean composite score of 76.1 and mean 
HbA1c of 6.9. At semaglutide’s MR of $450 per month, it would be prescribed 
to approximately 49% of the population and generate a mean composite 
score of 77.8 with a mean HbA1c of 6.9.

145‑LB
Software Price Modeling of Ertugliflozin
BRADLEY EILERMAN, LEONARD J. TESTA, Covington, KY, Celebration, FL

GlucosePATH is a clinically validated decision support system which cre-
ates drug regimens for patients with type 2 diabetes. Regimens are opti-
mized for HbA1c, weight, side effect and benefit impact, adherence and 
cost using a composite score from 0 to 100. Used on a population level, 
GlucosePATH can model drug distribution for sets of clinical values, show-
ing drug prescription frequency to that population. As new agents such as 
semaglutide become available, projected distribution of these options can 
be described at various prices. Among other things, this shows the maxi-
mum and optimal price for a new agent, given the cost and performance of 
existing agents.

A data set of 191 patients with HbA1c >7 was drawn from a distribution 
of patients cared for by PCPs in a large health system. Total monthly cost 
of care was computed based on the mean retail cost from the GoodRX API. 
Using scores drawn from GlucosePATH, drugs were redistributed to find the 
lowest total cost at which the population’s score was >70 of 100. Total retail 
cost of care averaged $475 per month per patient for the 191 patients. Redis-
tributed medication at this price generated a mean composite score of 71.5 
at a projected mean HbA1c of 6.9.

Two price points were established for ertugliflozin. The “maximal price” 
(MP) is the highest price at which use of the agent in the population does 

142‑LB
Budget Impact Analysis of Self‑Monitoring of Blood Glucose vs. 
Flash‑Continuous Glucose Monitoring in Intensive Insulin Users 
with Diabetes Type 2 Covered by Medicare and Medicaid
MAGNUS STUEVE, YORK F. ZOELLNER, Norderstedt, Germany, Hamburg, Germany

Introduction: Self-Monitoring of Blood Glucose (SMBG) uses capillary 
blood glucose to measure glycemia in diabetic patients. Recently FDA-
approved Flash Continuous Glucose Monitoring (F-CGM) reveals glucose 
levels when scanned by the reading device. The Centers for Medicare and 
Medicaid Services (CMS) have announced to reimburse F-CGM at the same 
level as CGM devices.

Aim: This analysis’ objective was to quantify the CMS budget impact (BI) 
of F-CGM reimbursement in patients with type 2 diabetes (T2DM) on inten-
sified insulin therapy (IIT), and compare it to the BI of conventional SMBG 
via cost-related break-even metrics. These were chosen because - in the 
absence of RCT-based, primary endpoint-driven clinical superiority evidence 
of F-CGM over SMBG for this population (REPLACE study) - they are well-
suited to inform budget allocation decisions.

Methods: An economic model was developed in Excel. CMS reimburse-
ment/patient co-insurance levels for SMBG and F-CGM were used; data on 
morbidity, treatment and usage patterns were sourced from the literature 
and official websites. Different scenarios were simulated to elicit break-
even points between F-CGM and SMBG.

Results: The annual cost of SMBG with 3.7 tests per day (see REPLACE) 
is $180 per patient, compared to $2,156 incurred per F-CGM patient, repre-
senting a cost difference of $1,976/year or $5.41/day. This implies a budget 
break-even ratio of 1:12 patients (F-CGM:SMBG). Both technologies would 
break even at a consumption of 44 test strips per day. A year’s SMBG budget 
would last only 30 days if spent on F-CGM.

Conclusion: With diabetes budgets under pressure, thoughtful spending 
policies are needed. It is recommended to analyze in detail which T2DM sub-
groups will benefit most from F-CGM, focusing reimbursement to the latter. 
SMBG, being an established technology, represents - at current reimburse-
ment levels - an attractive spending option to budget holders.

143‑LB
Glycemic Control in Patients with Diabetes across Primary and 
Tertiary Government Health Sectors in the Emirate of Dubai, United 
Arab Emirates—A Five‑Year Pattern
FATHEYA ALAWADI, ELAMIN I.E. ABDELGADIR, ALAAELDIN BASHIER, 
MOHAMED HASSANEIN, FAUZIA RASHID, MARYAM ALSAEED, KHADIJA 
HAFIDH, MOHAMED ELSAYED, SONA ABUELKHEIR, MOHAMMED FAROOQI, 
Dubai, United Arab Emirates, Hamilton, ON, Canada

Background: In the United Arab Emirates (UAE) the comparative preva-
lence of diabetes is reported as 18.98%, but there are very few studies 
evaluating glycemic control.

Aims: Our primary aim was to assess the level of glycemic control across 
Dubai Health Authority (DHA) points of care over the past five years (2012-
2016).

Methods: This audit is a retrospective analysis of the electronic medical 
records of all patients who attended the Dubai Health authority between 
2012-2016.

Results and Discussion: A total of 26447 patients were included in the 
study making it the largest cohort of patients to be evaluated for diabe-
tes control in the UAE. Out of those patients, UAE nationals were 73.8% 
(n=19508), while the other nationalities accounted for 26.2% (n=6939). The 
overall mean HbA1c from 2012 to 2016 was 7.76%. Patients attending pri-
mary care clinics had a mean HbA1c of 7.64%, compared to 7.68% for the 
tertiary care cohort. Out of the total population, 37.7% of them achieved 
HbA1c <7%, while the majority (42.0%) had HbA1c of 7-9%, and only 20.3% 
of the total patient had an HbA1c >9%. Upon comparing primary vs. tertiary 
patients who had HbA1c <7, there were 40.79% and 34.87%, respectively. 
Moreover, the total percentage of patients with HbA1c <9% were 80.53% 
and 79.24% in primary and tertiary setup, respectively.
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In summary, these results demonstrate that PC of discharge instructions 
may be a novel mediator of readmission risk and may add an additional mea-
sure of risk for hospital readmission.

148‑LB
High Performance Two‑Step Model for Early Detection and Man‑
agement of Type 2 Diabetes Risk in the Workplace
MIRELLA ZULUETA, PATIA DIABETES, Boston, MA

Background: Identification of T2D high risk individuals is key for early 
implementation of prevention interventions. Employers could be instrumen-
tal in reversing T2D risk for a majority of its population via improved predic-
tive power risk detection tools.

Objective: To test the feasibility of a two-step screening model, based 
on the combination of a risk test score and Hb1Ac, for early detection and 
management of risk in an employee population.

Methodology: The model was tested in nondiabetic employees of a large 
employer in Mexico. As a first step, a T2D risk score was computed for each 
participant via a multivariate logistic regression model that integrates 16 
T2D genetic variants, T2D parental history and BMI. Subjects with a risk 
score above certain cut points were considered medium and high-risk indi-
viduals. As a second step, medium and high-risk individuals identified in the 
first step were tested for levels of Hb1Ac. Subjects with Hb1Ac of ≥5.7% 
were recommended to join the employer’s diabetes prevention program.

Results: 5,201 of 7,480 (69.5%) employees (46% women, 54% men) aged 
18-60 years and free of diabetes agreed to participate in the screening pro-
gram. 5,201 samples (buccal swabs) for genotyping and corresponding data 
(demographics, personal and family medical history) were collected on-site 
at 36 branch offices from 10/2017 to 12/2017 in Mexico City, Monterrey and 
Guadalajara. Participants risk scores stratified as low (52%), medium (34%) 
or high risk (14%). Of the medium and high-risk individuals, 31% showed ele-
vated Hb1Ac (≥5.7%), and were suggested to join the employer’s diabetes 
prevention program.

Conclusions: Our study initiates a data-driven discussion of how employ-
ers can radically support employee diabetes prevention and lower health-
care costs via improved predictive power tools. A two-step system, based 
on the combination of a risk test score and Hb1Ac, may be a useful tool for an 
effective identification of high risk individuals in a workplace setting.

149‑LB
Cost‑Related Barriers to New Diabetes Medications—A National 
Physician Survey
SANDRA A. HAM, AVIVA NATHAN, NEDA LAITEERAPONG, ROBERT M. SARGIS, 
MICHAEL T. QUINN, ELBERT HUANG, Chicago, IL

Background: In recent clinical trials, some SGLT2is and GLP-1 recep-
tor agonists have been shown to reduce cardiovascular events, leading to 
their prioritization for patients with cardiovascular disease in diabetes care 
guidelines. However, because these medications are costly, oftentimes 
medication access is limited by insurance companies.

Objectives: To determine the frequency that physicians encounter cost-
related barriers to prescribing new diabetes medications.

Methods: We mailed a survey to a national sample of 720 primary care 
physicians (PCPs) and 480 endocrinologists in 2016 (adjusted response rate, 
41%). Physicians were asked how often their patients were unable to start a 
new diabetes medication in general, and, specifically, an SGLT2i, because it 
was too expensive. Physicians also reported the frequency of completing a 
prior authorization (PA) for a new diabetes medication.

Results: In 2016, 28% (N=101) and 37% (N=129) of physicians reported 
that their patients were unable to start medications in general, and specifi-
cally, SGLT2is, due to costs “most of the time”/“always.” More PCPs (45%, 
N=86) than endocrinologists (26%, N=43) were unable to start SGLT2is 
due to costs. Daily PA were reported by 43% of physicians (N=151); 62% 
(N=101) endocrinologists completed PAs daily. Adjusting for specialty and 
panel size, physicians with >50% of patients age >65 were more likely to 
report that patients were unable to start a new medication or SGLT2i due 
to costs (OR=2.25, 95% CI=1.38-3.67; p=0.001 and OR=1.63, CI=1.02-2.60, 
p=0.04). Endocrinologists (OR=5.03, CI=3.09-8.18; p<0.001) and physicians 
with >1000 patients in their panel (OR=2.69, CI=1.61-4.49; p<0.001) were 
more likely to complete PAs daily.

Conclusions: U.S. physicians experience significant cost-related barriers 
to prescribing new diabetes medication classes. Pharmacy benefit manage-
ment strategies will need to be updated to facilitate access to glucose-low-
ering medications with clear cardiovascular benefit.

Supported By: National Institute of Diabetes and Digestive and Kidney Dis-
eases (K23DK092783 to N.L.), (K24DK105340 to E.H.); University of Chicago (P30 
DK092949); University of Chicago Biological Sciences Division

not exceed the control group’s retail cost of care and the composite score 
threshold is met. (That is, introducing the new agent does not increase cost 
or worsen results for the population.) The “maximal revenue” (MR) is the 
price at which the manufacturer maximizes their gross revenue for the agent 
in the population.

Price optimization for ertugliflozin showed a MP of approximately $300 
(retail price: $270). At its MP, ertugliflozin would be prescribed to approxi-
mately 10% of the population with mean composite score of 76.8 and mean 
HbA1c 6.9. At ertugliflozin’s MR of approximately $175 per month, it would 
be prescribed to approximately 39% of the population and generate a mean 
composite score of 77.6 with a mean HbA1c of 6.9.

146‑LB
Sweet Transitions—Improving Outcomes for Hospitalized Patients 
with Diabetes
KIMBERLY BERGER, ADELE CORBIN, PALWASHA KAMAL, NICHOLE E. BACH-
MAN, LYNDSEY A. RIDDELL, MERCEDES FALCIGLIA, Cincinnati, OH

Effective diabetes care after hospitalization is commonly limited by poor 
care coordination. Key information from hospitalization is often not com-
municated to outpatient clinicians as diabetes is rarely the reason for admis-
sion. Published interventions to address this problem are limited or lack 
sustainable benefit. We studied the effectiveness of Sweet Transitions (ST), 
a program providing and coordinating diabetes care after hospitalization. 
Sweet Transitions enrolled patients at a 750-bed hospital with poorly con-
trolled diabetes (A1C ≥ 9%) for visits and phone communication with a nurse 
practitioner and diabetes educator. The ST dyad provided education, identi-
fied barriers, adjusted medication, and coordinated care within the organiza-
tion and community. An individualized plan was transferred to the clinician 
responsible for diabetes care. Readmissions for ST patients were compared 
to matched controls, and A1C was assessed before and after ST interven-
tion. For a median of 43 days, 197 patients participated in the program (64% 
male, age 52 ± 0.9). In 160 patients with repeat A1C at 131 ± 7 days, A1C 
decreased from 12.0 ± 0.1 to 9.1 ± 0.2% (p <0.0001), and A1c decreased  
to ≤ 8.5% in 52%. A1C reduction was sustained in 94 patients with repeat 
A1C at 378 ± 5 days (12.0 ± 0.1 to 9.0 ± 0.3%, p<0.0001). There was a 
trend toward lower 30-day readmission rates in ST patients (11% vs. 17%, 
p=0.08). Readmissions were commonly elective among cardiovascular (CV) 
admissions (46 vs. 11%). Further analysis by admission diagnosis showed 
lower readmission rates in ST patients admitted for non-CV reasons vs. 
matched controls (8 vs. 17% p=0.02). Sweet Transitions was associated with 
improved glycemic control that persisted at 1 year as well as lower readmis-
sion rates. Sustained improvements at 1 year suggest effective engagement 
and communication at the level of patient, organization, primary care, and 
community. Scalability of ST’s effectiveness relies on identifying factors and 
processes contributing to improved outcomes.

147‑LB
Readmission and Comprehension of Diabetes Education at Dis‑
charge (ReCoDED Study)
JANYA SWAMI, AMY DONIHI, LINDA M. SIMINERIO, ESRA KARSLIOGLU 
FRENCH, KRISTIN DELISI, DEBORAH S. HLASNIK, NEETI PATEL, DIANA PINKHA-
SOVA, DANIEL J. RUBIN, MARY T. KORYTKOWSKI, Pittsburgh, PA, Philadelphia, PA

Diabetes (DM) is a major contributor to risk for hospital readmission. The 
Diabetes Early Readmission Risk Indicator (DERRI) is a predictor of 30-day 
readmission in patients with DM that may allow early identification and 
intervention for high-risk patients. A limitation to DERRI is the absence of 
DM-specific factors as contributors to this risk. To address this, we investi-
gated HbA1c, glycemic measures and variability (GV), changes in DM therapy 
at discharge, and patient responses to a novel post-discharge questionnaire 
directed at Patient Comprehension (PC) of instructions provided for home 
DM management. Non-critically ill adult patients with DM were contacted 
by phone within 48 hours of hospital discharge to complete the PC Question-
naire. To date, 70 subjects (type 1 n=9, type 2 n=53, pancreatogenic DM n=8) 
(mean age 57.2 ± 12.8 years, BMI 31 ± 8.8 kg/m2, 56% men, 71% Caucasian, 
HbA1c 8.6 ± 2.0%, DM duration 19 ± 12 years, mean BG prior to discharge 
(210 ± 49 mg/dL), GV (66 ± 35 mg/dl) have been recruited. Of 41 subjects 
completing the PC questionnaire, those reporting that discharge instruc-
tions for home DM management were not provided had lower PC scores 
(70.6% vs. 81.5%, p=0.025) and more readmissions (OR 5.6, p=0.04) than 
those reporting that instructions were given. Among the 60 subjects with 
one-month post-discharge data, 22 patients (37%) reporting ≥1 readmission 
had higher DERRI scores than those without readmissions (26% vs. 20%, 
p=0.023). HbA1c, GV and changes in DM treatment regimens were not asso-
ciated with readmission.
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the most common IA; yield from ZnT8 and ICA determinations is low; fluctua-
tions in IA positivity are not uncommon. Additional study of youth with T2D 
phenotype and IA is needed.

Supported By: Novo Nordisk; Boehringer Ingelheim; Takeda Pharmaceutical Com-
pany Limited

152‑LB
Effect of Obesity and Exercise on Amino Acid Metabolites in Amer‑
ican‑Indian Adolescents at Risk for Diabetes
KEVIN R. SHORT, JENNIFER CHADWICK, MARY A. TULLIER, LISA D. WOLBERT, 
CHARLOTTE L. COLEMAN, KENNETH C. COPELAND, Oklahoma City, OK, Talihina, 
OK, Soper, OK

Circulating amino acids (AA) and their metabolites are biomarkers for 
insulin resistance and future diabetes in adults, but there are few, and 
conflicting findings in studies of adolescents. We performed amino acid 
metabolomic profiling in American Indian adolescents to determine whether 
specific analytes would vary with body composition and insulin sensitivity, 
and/or be altered in response to exercise training. Boys and girls, 11-18 years 
who were normal weight (NW, n=36) or obese (Ob, n=58) completed tests 
of fitness, body composition, and a fasting blood draw. Forty-two of the Ob 
group were retested after completing 16 weeks of aerobic exercise train-
ing. A panel of 42 plasma amino acids and metabolites were measured by 
UPLC/MS/MS. The Ob group had several risk factors for future diabetes, 
including higher body fat, lower aerobic fitness, and lower insulin sensitivity 
(iHOMA2). The Ob group had 16 analytes that were higher and 8 lower than 
the NW group. Among those that were higher in the Ob group were branched 
chain AAs (Val, Leu, Ile, +13-17%) and aromatic AAs (His, Phe, Tyr, +15-34%); 
those AAs were also correlated with body fat (r=0.32 to 0.53) and insulin 
sensitivity (r=-0.32 to -0.60). The Lys metabolite, α-aminoadipic acid, a pre-
dictor of diabetes in adults, was 46% higher in the Ob group and correlated 
with insulin sensitivity (r=-0.43). β-aminoisobutyric acid, a myokine related 
to insulin resistance in adults, was 29% lower in the Ob vs. the NW group 
and correlated with insulin sensitivity (r=0.32). Exercise training resulted in 
a 10% increase in aerobic fitness, but body composition and insulin sensitiv-
ity were unchanged. Only two AAs were changed (His, Cys) after training. 
These novel findings in adolescents demonstrate that several plasma AAs 
are altered by obesity and serve as biomarkers of insulin action, but are not 
altered with this exercise intervention.

Supported By: National Institutes of Health

153‑LB
Differential Effects of Birth Weight on Early‑Onset Type 2 Diabetes 
in Adolescents and Young Adults
MUIDEEN T. OLAIYA, MADHUMITA SINHA, ROBERT L. HANSON, SAYUKO 
KOBES, ROBERT NELSON, WILLIAM C. KNOWLER, Phoenix, AZ

Background: Type 2 diabetes mellitus (T2DM) is increasingly diagnosed in 
adolescents and young adults. However, the impact of birth weight (BW) on 
this early onset T2DM is not well quantified.

Methods: A longitudinal study of Southwestern American Indians, aged 
≥ 5 years, was conducted from 1965-2007. Subjects who had a recorded 
BW and at least one research exam that included an OGTT were followed 
until they developed T2DM or their last exam before the age of 40 years, 
whichever came first. Age-sex-adjusted incidence rate of T2DM was com-
puted and Poisson regression models were used to estimate the effect of 
BW on the incidence of T2DM, adjusted for sex, BMI z-score (fitted as time-
varying), and maternal variables, such as the presence of diabetes during 
pregnancy. The effect of BW on T2DM was non-proportional over time, and 
in some regression models, the effect was non-linear (quadratic). Therefore, 
all analyses were stratified by decade of age at follow-up and BW was ana-
lyzed as quintiles.

Results: Among 4,275 subjects (52% females, median BW 3.45 kg), there 
were 728 incident cases of T2DM over a median follow-up of 20.6 years (7.5 
cases per 1000 person-years). Incidence rates, stratified by decade of age at 
follow-up, were greater in females and in older age groups. In multivariable 
regression analyses, the effect of BW on T2DM risk varied by age group, 
showing a quadratic (U-shaped) effect at 10-19 years (P<0.05) and a nega-
tive linear effect at older age intervals (20-29 years, P=0.015; 30-39 years, 
P<0.001). We could not reliably estimate risk at 0-9 years because of few 
cases. Female sex, greater BMI z-score, and the presence of maternal diabe-
tes in pregnancy added to the effect of BW on T2DM risk in all age groups.

Conclusions: Both low and high BWs increased the risk of T2DM in adoles-
cence, but only the effect of low BW persisted into young adulthood. Effects 
of female sex, accelerated growth, or being the offspring of a diabetic preg-
nancy added to the effect of BW on the risk of early onset T2DM.

Supported By: National Institutes of Health

150‑LB
Understanding the Relationship between Primary Care Provider 
(PCP) Encounter Cadence, Medication Adherence, and Diabetes 
Control
SARAH E. WIXSON, JESSICA DOBBINS, TRISTAN A. CORDIER, GIL HAUGH, 
ANDREW RENDA, LAURA E. HAPPE, ALEXANDER TURCHIN, Louisville, KY, 
Atlanta, GA, Boston, MA

Introduction: Regular PCP encounters are associated with wellbeing; 
there is limited evidence to support the ideal PCP encounter cadence to opti-
mize patient outcomes. The aim of this study was to measure the association 
between PCP encounter cadence and medication adherence and diabetes 
control, among those newly diagnosed with T2DM.

Methods: A cohort of 7,106 persons enrolled in a Medicare Advantage 
health plan and newly diagnosed with T2DM between 7/1/12-6/30/13, 
was identified and followed for 36 months. Two methods measured PCP 
encounter cadence: total PCP encounters (frequency) and quarters with PCP 
encounter (regularity). Proportion of days covered (PDC) assessed noninsu-
lin diabetes medication (NIDM) adherence (PDC ≥80.0%). Diabetes control 
was defined as A1c ≤ 8.0%. Logistic regression was used to measure the 
relationship between PCP encounter cadence and outcomes (NIDM adher-
ence, diabetes control). Covariates included patient demographics, Charlson 
Comorbidity Index score, chronic conditions, healthcare utilization, insulin 
use, and prior NIDM adherence and diabetes control.

Results: Overall, 5,212 and 326 people met inclusion criteria for the 
NIDM adherence and diabetes control analyses, respectively. Adjusted 
models indicated that each additional PCP encounter was associated with 
a 12.3% increase in the likelihood of NIDM adherence (95% CI 1.10, 1.15), 
and each additional quarter with a PCP encounter was associated with a 
27.4% increase in the likelihood of NIDM adherence (95% CI 1.22, 1.33). PCP 
encounters (OR 1.06; 95% CI 1.00, 1.12) and quarters with a PCP encoun-
ter (OR 1.13; 95% CI 0.98, 1.30) were directionally associated with diabetes 
control.

Conclusion: Our findings suggest that frequency and regularity of PCP 
encounters were associated with medication adherence. This study con-
tributes to the data needed to establish evidence-based guidelines for PCP 
encounter cadence, for those newly diagnosed with T2DM.

PEDIATRICS—OBESITY AND TYPE 2 DIABETES

151‑LB
Clinical Characteristics and Antibody Persistence over Time in 
Youth in the Pediatric Diabetes Consortium (PDC) Type 2 Diabetes 
(T2D) Cohort
GEORGEANNA J. KLINGENSMITH, PEIYAO CHENG, ROBIN L. GAL, LINDSEY C. 
BEAULIEU, WILLIAM V. TAMBORLANE, FIDA BACHA, MEGAN M. KELSEY, CRAIG 
KOLLMAN, PEDIATRIC DIABETES CONSORTIUM, Aurora, CO, Tampa, FL, New 
Haven, CT, Houston, TX

Objective: To describe the characteristics of youth diagnosed with T2D 
who have tested positive for ≥1 islet autoantibody (IA) and to examine the 
persistence of IA over time.

Methods: Youth enrolled in the PDC T2D Registry with >2 years follow-
up after diagnosis and ≥1 positive IA at any time were identified. T2D was 
determined using ADA guidelines. IAs were measured at each PDC site 
according to local practice and included IAA, GADA, IA-2A, ZnT8A, and 
ICA. Positive IAA tests were excluded if measured after insulin initiation. 
Clinical characteristics, clinical presentation, and treatment over time were 
analyzed.

Results: Positive IA is an exclusion for enrollment in the PDC T2D Registry; 
however, on review of the ~1,300 youth in the PDC, 38 were found to have 
IA. A single IA was found in 35 and >1 IA in 3 participants. GADA was most 
common (N=32); 3 were persistently positive, 13 converted to negative, 8 
became positive after a negative GADA, and 8 had only 1 IA determination. 
Positive IAA (N=5), IA-2A (N=4) and ZnT8 (N=1) were uncommon or rare, no 
positive ICA were found. At diagnosis, those IA positive were more likely 
to be treated with insulin (95% vs. 73%) but with similar HbA1c (10.4% vs. 
10.0%). At last visit, those IA positive had longer diabetes duration (5.7 
years. vs. 4.8 years.) and higher insulin use (71% vs. 59%) compared to the 
IA negative cohort, but HbA1c levels were similar (8.7% vs. 9.0%). Age at 
diagnosis, race/ethnicity, percent male, and BMI were not different between 
those with and without IA.

Conclusion: Most IA positive youth with a T2D phenotype require insulin 
at diagnosis and more IA positive than IA negative youth require insulin dur-
ing follow-up treatment. These findings suggest the importance of IA ascer-
tainment at diagnosis and in those failing oral therapy. In T2D youth GADA is 
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effects of site, timepoint, intervention group, intervention by timepoint and 
baseline level of primary or secondary outcomes, with a random intercept 
(alpha=0.05).

Retention was 97%, with intervention fidelity 4.6 out of 5 for counseling 
strategy and 97.4% complete for session content. HbA1c was not statisti-
cally significantly different between intervention and control at 18 months. 
Among secondary outcomes at 18 months, the intervention was associated 
with improved scores for symptoms of depression (p=0.04), quality of life 
(p=0.01), motivation (p=0.009), problem-solving (p=0.04), and diabetes self-
management profile (p=0.01), as well as better total cholesterol (p=0.04), 
and better diastolic blood pressure (p=0.01).

The FLEX intervention did not change the primary outcome, but did posi-
tively effect psychosocial outcomes over the 18 months of the trial. Further 
analyses will reveal information regarding drivers of positive response to 
the intervention and will point to directions for improvement in the approach, 
perhaps incorporating more specific direction towards achievement of gly-
cemic targets.

Supported By: National Institutes of Health/National Institute of Diabetes and 
Digestive and Kidney Diseases (1UC4DK101132)

156‑LB
Depression Screening in Adolescents with Type 1 Diabetes Mellitus
GRACE K. KIM, SHILPI RELAN, MUSTAFA TOSUR, SWASHTI AGARWAL, ISHITA 
JINDAL, TRACY PATEL MOORJANI, KELLY FEGAN-BOHM, KATHERINE A. GAL-
LAGHER, KRISTEN HENDRIX, Houston, TX

Background: Adolescents with type 1 diabetes mellitus (T1D) are at 
increased risk for depressive symptoms relative to youth without diabetes, 
which is associated with poor diabetes outcomes (Hood et al, 2014). As 
part of ongoing Quality Improvement initiatives at Texas Children’s Hospi-
tal (TCH), we evaluated two validated depression screening measures, the 
PHQ-2 and PHQ-9: Modified for Teens, to standardize our depression screen-
ing process.

Objectives: We sought to 1.) review screening outcomes from youth with 
T1D who completed both the PHQ-2 and PHQ-9, 2.) determine which measure 
provided the greatest sensitivity to identifying depressive symptoms, and 
3.) create a standardized process for implementation of the more sensitive 
screen.

Methods: Data was collected by a chart review of PHQ-2 and PHQ-9 
scores for all patients with T1D age 12-17 seen at TCH Endocrine clinic sites 
between January 1-December 31, 2017. A positive screen was defined as 
PHQ-2 score ≥ 3 and PHQ-9 score ≥ 5. We then created an algorithm based 
on the more sensitive screen for referrals to mental health services.

Results: Of 961 eligible patients, 84% were screened using PHQ-2 and 
15% using both the PHQ-2 and PHQ-9. Of the patients who completed both 
measures, the positive screening rate was 20% in PHQ-9 vs. 4% in PHQ-2. 
None of the patients with “moderate” PHQ-9 (>5-9) screened positive on the 
PHQ-2, and only 1 patient with “severe” PHQ-9 (>10) score screened positive 
on PHQ-2. Of the 3 patients who endorsed suicidality on the PHQ-9, none had 
a positive PHQ-2. 80% of patients who received both screens completed the 
screens within 2 months of each other.

Discussion: PHQ-2 depression screen may be less sensitive than PHQ-9 
for capturing depressive symptoms in youth with T1D. We have created a 
standardized algorithm implementing PHQ-9 into the clinic flow and looking 
at optimizing mental health referrals.

Hood KK, Lawrence JM, Anderson A, Bell R, et al. Metabolic and inflamma- 
tory links to depression in youth with diabetes. Diabetes Care 2012;35:2443-
2446.

157‑LB
White Matter Differences and Neurodevelopment Outcomes in 
Patients with KATP Channel‑Related Diabetes
MICHELLE B. LEMELMAN, JAMIE WREN-JARVIS, MEGAN N. SCOTT, RYAN 
MARTIN, DAVID CARMODY, KRISTEN WROBLEWSKI, SARAH KEEDY, SIRI ATMA 
W. GREELEY, Chicago, IL, Singapore, Singapore

Background: Patients with KATP channel related diabetes (KATP-DM) 
experience improved glycemic control with sulfonylurea therapy, but 
the degree of improvement in their spectrum of neurological dysfunction 
remains unclear. We hypothesized that patients with KATP-DM have dif-
ferences in brain white matter and associated neurodevelopmental impair-
ments when compared to those with type 1 diabetes or sibling controls.

Methods: Subjects (8-20 years old) from the Monogenic Diabetes Registry 
at the University of Chicago included those with KATP-DM (n=8), type 1 or 
other non-KATP diabetes (n=7), and sibling controls (n=6). All participants 
had brain MRI with diffusion tensor imagining (DTI) on a 3T Philips Achieva 
Quasar scanner. Fractional anisotropy (FA) was used as an indirect measure-

154‑LB
Self‑Monitoring of Blood Glucose (SMBG) in Youth with Poorly Con‑
trolled Type 2 Diabetes (T2D) in the TODAY Study
RUTH S. WEINSTOCK, BARBARA BRAFFETT, CHRISTINE L. CHAN, NANCY T. 
CHANG, MOREY W. HAYMOND, BETH SCHWARTZMAN, Syracuse, NY, Rockville, 
MD, Aurora, CO, Los Angeles, CA, Eden, UT, Philadelphia, PA

Objective: Determine if SMBG increased after starting insulin in T2D 
youth with poor glycemic control in the TODAY study.

Methods: Youth with recent onset T2D (n=699) were randomized to 
receive metformin ± rosiglitazone (rosi) or intensive lifestyle. They were 
asked to perform SMBG daily (supplies provided). When they reached pri-
mary outcome (PO; A1c ≥8% over 6 mon or inability to wean from temporary 
insulin due to metabolic decompensation), metformin (not rosi) was contin-
ued, daily insulin glargine started; dosing was intensified as needed. A1c 
and SMBG data for 2 year before and after PO were analyzed. SMBG% was 
defined as percent of days between visits when the meter was used ≥1 time.

Results: Of 319 youth who reached PO, 298 started insulin and 282 had 
SMBG data. At PO, mean (SD) age was 15.8±2.3 year, 65.3% female, 38.3% 
non-Hispanic black, 16.3% Hispanic, 7.1% non-Hispanic white, BMI 35.5±7.9 
kg/m2, and A1c 9.6±2.0%. Median SMBG% was 40% at PO which increased 
to 49% at 6 mo and fell to 41% at 1 year; 22% of youth tested ≥80% of days 
at PO, which increased to 25% at 6 mo and fell to 19% at 1 year. Compared 
with those who tested <80% at PO, youth who tested ≥80% were younger, 
with lower BMI and A1c. Use of SMBG was associated with ≥1% reduction 
in A1c at 6 and 1 year after insulin initiation (Figure).

Conclusion: Adherence to SMBG was poor but associated with lower A1c. 
Research is needed on interventions to help youth with T2D reach A1c goals.

Figure.

Supported By: National Institute of Diabetes and Digestive and Kidney Diseases 
(U01DK61212, U01DK61230, U01DK61239, U01DK61242, U01DK61254)
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155‑LB
The Flexible Lifestyles Empowering Change (FLEX) Intervention 
Trial for Adolescents with Type 1 Diabetes—Primary and Second‑
ary Outcomes
ELIZABETH J. MAYER-DAVIS, FRANZISKA K. BISHOP, KIMBERLY A. DRISCOLL, 
CHRISTINE M. HUNTER, DAVID M. MAAHS, MICHAEL SEID, DEBRA STANDI-
FORD, JOAN THOMAS, FLEX STUDY GROUP, Chapel Hill, NC, Aurora, CO, Bethesda, 
MD, Stanford, CA, Mason, OH, Cincinnati, OH

Youth with T1D often have poor glycemic control and compromised health 
and well-being. Our aim was to test the efficacy of the FLEX adaptive behav-
ioral intervention on the primary (HbA1c) and secondary (psychosocial and 
metabolic) outcomes at 18 months.

Youth (n=258) aged 13-16 years, diagnosed >1 year with T1D with HbA1c 
from 8.0-13.0%, were randomized at two sites to FLEX or usual care control. 
Mean (sd) duration of diabetes was 6.4 (3.8) years, 50% were girls, 78% 
non-Hispanic white, mean HbA1c was 9.6% (1.2) and 71% used insulin pump 
therapy. FLEX used motivational interviewing and problem-solving skills 
training to enhance self-management. Intervention fidelity was assessed via 
random selection of audiotaped sessions for counseling strategy and ses-
sion content. Intent-to-treat analyses used mixed effects models, with fixed 
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160‑LB
HERV‑W‑Env Involvement in Human T1D Pathogenesis—New Insights 
from Two Mouse Models
SANDRINE LEVET, JULIE JOANOU, NELLY QUERUEL, JUSTINE PIERQUIN, HERVE 
J.F. PERRON, Lyon, France

Human endogenous retroviruses (HERVs), known to represent 8% of the 
human genome, have been associated with several autoimmune diseases. In 
particular, the envelope protein of HERV-W family (HERV-W-Env), which has 
been involved in the pathogenesis of Multiple Sclerosis (MS), displays pro-
inflammatory and autoimmune properties. This has initially been demonstrated 
in an MS context, but it subsequently turned out to be relevant for type 1 
diabetes (T1D). We recently observed that HERV-W-Env protein and RNA are 
detected respectively in sera and PBMC of more than 50% of T1D patients. 
We demonstrated that this pathogenic protein is expressed by acinar cells in 
human T1D pancreas, and is associated with the recruitment of macrophages 
within the pancreas of these patients. HERV-W-Env also displays direct patho-
genic properties, as it inhibits insulin secretion by human Langerhans islets. In 
this new report, we present data from two transgenic mouse models in which 
HERV-W-Env is expressed under the control of HERV-LTR and CAG promoter. 
In a first model, transgenic mice, generated in a C57Bl6/J background, were 
challenged by repeated STZ injections. We observed that transgenic mice are 
more susceptible to pancreatic damage than wild type mice, as they developed 
more severe insulitis (P<0.0001) and hyperglycemia (P<0.01). In a second model, 
transgenic mice are currently backcrossed in a NOD/ShiLtJ background. Pre-
liminary results revealed that NOD transgenic males start to develop a hyper-
glycemia as soon as 4 weeks old compared to their controls littermates. Early 
results from these transgenic mice support a role for HERV-W-Env in human T1D 
pathogenesis, particularly in patients expressing this pathogenic protein. They 
provide additional justification for the ongoing phase IIa clinical trial which is 
designed to neutralize HERV-W-Env in T1D patients using a monoclonal anti-
body named GNbAC1 (NCT03179423). Six months interim results of this new 
therapeutic approach will be available 3rd quarter 2018.

161‑LB
Text Message Responsiveness to BG Monitoring (BGM) Reminders 
Improves A1c in Teens with Type 1 Diabetes (T1D)
DAYNA E. MCGILL, LISA VOLKENING, DEBORAH A. BUTLER, WENDY LEVY, 
RACHEL M. WASSERMAN, BARBARA ANDERSON, LORI M. LAFFEL, Boston, MA, 
Sugar Land, TX, Orlando, FL, Charlottesville, VA

Background: As teens with T1D become increasingly independent in self-
care, adherence and glycemic control deteriorate. Teens need innovative 
ways to improve self-care and protect against glycemic decline. We evalu-
ated a text messaging intervention in teens with T1D and assessed factors 
associated with text responsiveness and glycemic benefit over 18 months.

Methods: Teens with T1D (N=147), ages 13-17 years, received 2-way text 
reminders at self-selected times to check BG levels and reply by text with 
BG results. Teens received increasing numbers of text reminders, beginning 
with 1 and increasing to a maximum of 4/day.

Results: At baseline, teens (48% male, 78% white, 63% pump-treated) 
had mean±SD age 14.9±1.3 years, T1D duration 7.1±3.9 years, and A1c 
8.5±1.1%. The mean proportion of days with 1+ BG response declined over 
time (months 0-6: 60±26% of days, months 6-12: 53±32%, months 12-18: 
43±33%). Over the 18 month study, 50% of teens responded with 1+ BG 
result on ≥50% of days (“High Responders”). High Responders compared 
with “Low Responders” (<50% of days with 1+ BG response) were similar 

ment of myelin in the brain. Subjects also participated in validated neurode-
velopmental assessments.

Results: Nonparametric Kruskal-Willis testing of analyzable DTI data  
[4 KATP-DM, 5 T1DM, 3 siblings] revealed that FA values of the corpus cal-
losum were not statistically different (p=0.58). However, DTI of the white 
matter tracks in the right hippocampus approached a significant difference 
among the three groups (p=0.07). Third ventricular volumes among all three 
groups [9 KATP-DM, 7 T1DM, 5 siblings] were significantly different (p=0.05). 
Significant differences between groups as determined by one-way ANOVA 
were found in Perceptual IQ (F (2,14)=4.862, p=.025); visual motor integration 
(F (2,14)=5.579, p=.017); and graphomotor coordination (F (2,14)=5.399, p=.018).

Conclusion: In this first study using quantitative MRI methods in patients 
with KATP-DM, DTI revealed no overall difference but possible regional 
variation in FA, while ventricular volume and neurodevelopmental function 
were different among this cohort. Larger studies are needed to assess the 
potential differences in brain white matter as well as the benefits of early 
sulfonylurea therapy on neurologic development.

Supported By: Endocrine Fellows Foundation

158‑LB
FreeStyle Libre™ Use for Self‑Management of Diabetes in Teenag‑
ers and Young Adults
FIONA CAMPBELL, JAN BOLINDER, Leeds, United Kingdom, Stockholm, Sweden

The challenges of caring for diabetes in teenagers and young adults are 
well known. We analyzed two research studies (IMPACT and SELFY) that 
evaluated FreeStyle Libre™ Flash Glucose Monitoring System as a replace-
ment for self-monitoring of blood glucose (SMBG), looking specifically at out-
comes in patients aged 13-24 years. IMPACT enrolled 241 patients with well 
controlled type 1 diabetes (T1DM), HbA1c 6.74±0.56% (50.1±6.1 mmol/mol), 
age 43.7±13.9 years (mean±SD) into a 6 month European RCT (23 sites). The 
control group (n=121) used SMBG and the intervention group used FreeStyle 
Libre for self-management. Of the 241 patients, 19 were aged 18-24 years. 
SELFY enrolled 76 young people aged 10.3±4.0 years (mean±SD), baseline 
HbA1c 7.9±1.0% (62.9±11.1 mmol/mol) into a 10 week single arm European 
study (10 sites). The study consisted of 2 weeks baseline masked (blinded) 
wear, followed by 8 weeks open use. Of the 76 patients, 25 were aged 13-17 
years. IMPACT study results at 6 months showed no significant interaction 
of age with treatment group for the primary endpoint of time in hypoglyce-
mia <70 mg/dL. For the younger adults, time in range (TIR) (70-180 mg/dL) 
significantly increased by 2.9±0.89 hours/day (mean±SE); p=0.0055. Time 
in hyperglycemia (>180 mg/dL) also significantly improved with a reduction 
of 2.40±0.834 hours/day (mean±SE); p=0.0113. Intervention group patients 
scanned the sensor on average 11.3 times daily. Teenagers in the SELFY 
study significantly improved the primary endpoint of TIR (70-180 mg/dL) by 
1.2±2.5 hours/day (mean±SD), p=0.0254. HbA1c also significantly improved, 
-0.7±0.6%, p<0.0001. Time in hyperglycemia (>180 mg/dL) significantly 
reduced by -1.7±2.9 hours/day, p=0.0093, no statistically significant changes 
were observed in hypoglycemia (time<55 mg/dL, baseline 0.7±1.0 hours/
day). Scan frequency of FreeStyle Libre was on average 9.7 times daily. The 
IMPACT and SELFY studies both demonstrated improvements in glycemic 
control in the teenager and young adult age groups.

159‑LB
Association between Glycemic Control and Visits with Diabetes 
Care Team in Youth with Type 1 Diabetes
KATE TRAVIS, AUSTIN JONES, SARAH LYONS, DANIEL J. DESALVO, Houston, TX

Clinical care of youth with type 1 diabetes (T1D) involves a multidisciplinary 
team including diabetes provider, registered dietitian (RD), certified diabetes 
educator (CDE), and social worker (SW) or psychologist. There is limited evi-
dence to guide the ADA recommendations for visit frequency, so this study 
sought to evaluate the association between visit frequency and glycemic con-
trol. A cross-sectional analysis of demographic, clinical, and visit frequency 
data was performed from 1,995 T1D youth with diabetes duration ≥ 1 year, 
and ≥ 1 diabetes clinic visit during a 1-year period at a pediatric diabetes 
center. Patient demographics included 50.6% female, age 13.9±4.2 years, 
T1D duration 6.3±4 years, HbA1c 8.6±1.8%, and race/ethnicity: 52.4% white, 
23.4% Hispanic, 16.7% black, and 7.7% other. The cohort averaged 2.9±1.3 
annual provider visits. Patients with 3 or 4 annual provider visits had statisti-
cally lower mean HbA1c than those with 1, 2, or ≥ 5 visits (Figure 1). In total, 
43.6% attended ≥1 CDE, 50.5% RD, and 71.8% SW/psychology visit. Seeing a 
CDE, RD, or SW/psychologist was not associated with lower HbA1c among the 
overall cohort, but was associated with lower HbA1c among privately insured 
patients. These findings reflect the complex, multidimensional nature of T1D 
management. Further investigation into clinical, psychosocial, and patient-
reported outcomes beyond glycemic control is warranted.
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Bioworks, Abcam). Gene targets of differentially expressed miRNAs were 
determined from TargetScan and pathway enrichment determined via Inge-
nuity Pathway Analysis (IPA). MiRNA and target gene expression (mRNA and 
protein) were measured in a separate cohort of 2nd trimester primary human 
fetal hepatocytes (PHFH) exposed to MOB via QPCR and western blot. All 
studies were approved by UPENN and TEMPLE University IRBs.

Results: GDM exposed AF had significant increases in miRNAs 199a-3p, 
503-5p, and 1268a (p<0.05) and sex specific analysis showed enrichment in 
miRNAs 378a-3p, 885-5p, and 7-1-3p in female offspring samples (p<0.05). 
IPA with gene targets of enriched miRNAs centered hepatic pathways. GDM 
exposed AF miRNA enrichment was confirmed in PHFH exposed to MOB for 
miRNAs 885-5p, 199-3p, 503-5p, and 7-1-3p (p<0.05). Female PHFH exposed 
to MOB were enriched for miRNAs 885-5p, 199-3p, 503-5p, and 7-1-3p 
(p<0.05) and corresponded to decreased expression of target genes ABCA1, 
PAK4. In male PHFHs, no miRNA expression changes were measured but 
there was increased expression of ABCA1 and PAK4 (p<0.05).

Conclusion: Our data suggest sex specific changes in miRNA and target 
gene expression in PHFH may be one mechanism responsible for sex specific 
metabolic changes in offspring exposed to GDM and obesity in utero.

Supported By: National Institutes of Health (UL1TR001878)

164‑LB
Circulating Exosomal miRNA Signature in Gestational Diabetes 
Mellitus Influences Glucose Metabolism in Placental Cells
SOUMYALEKSHMI NAIR, VALESKA ORMAZABAL, NANTHINI JAYABALAN, 
DOMINIC GUANZON, ANDREW LAI, H. DAVID MCINTYRE, MARTHA LAPPAS, 
CARLOS SALOMON, Brisbane, Australia, Concepción, Chile, Herston, Australia, 
South Brisbane, Australia, Melbourne, Australia

There is increasing evidence that miRNA, which are enriched in small 
nanovesicles called exosomes, are important regulators of gene expres-
sion. In this study, we tested the hypothesis that circulating exosomes from 
women with Gestational Diabetes Mellitus (GDM) carry a specific set of miR-
NAs which regulate genes associated with placental glucose metabolism. 
Exosomes were isolated from plasma obtained from normal glucose tolerant 
women (NGT; n=12) and women with GDM (n=12) pregnancies at delivery by 
differential and buoyant density centrifugation. Exosomal RNA was extracted 
and an Illumina TrueSeq Small RNA kit was used to construct a small RNA 
library. Gene target identification and gene ontology analysis for miRNAs was 
performed using the Ingenuity pathway analysis (IPA). The effect of exosomes 
on glucose metabolism in placental cells was assessed using a human glucose 
metabolism array. In plasma, a total of 44 miRNAs were upregulated in exo-
somes from women with GDM compared to NGT pregnant women (p<0.005). 
IPA showed that exosomal miRNAs isolated from women with GDM regulates 
the expression of placental genes associated with the glycolytic pathway 
including 6-phosphofructokinase and phosphopyruvate hydratase. Interest-
ingly, exosomes from women with GDM increases the expression of placen-
tal genes associated with glycolysis and decrease the expression of genes 
associated with pentose phosphate pathway. After integration of the miRNA 
and mRNA data, we identified 74 differentially expressed exosomal miRNAs 
associated with the modulation of 10 potential target mRNAs in placental 
cells, which are associated with glucose metabolism. This data suggests that 
circulating exosomes under diabetic conditions might modulate the placental 
metabolic state to enhance glycogen metabolism in GDM.

Supported By: Diabetes Australia; National Health and Medical Research Coun-
cil of Australia (1114013); Fondo Nacional de Desarrollo Científico y Tecnológico 
(1170809)

165‑LB
Proteomic Profile of Adipose Tissue‑Derived Exosomes and Their 
Potential Role on Placental Glucose Metabolism in Gestational Dia‑
betes Mellitus
NANTHINI JAYABALAN, VALESKA ORMAZABAL, ANDREW LAI, MARTHA LAP-
PAS, CARLOS SALOMON, Herston, Australia, Concepción, Chile, Brisbane, Austra-
lia, Melbourne, Australia

Emerging studies suggest that adipose tissue derived exosomes involves 
in regulating insulin action and glucose homeostasis. In this study, we 
hypothesised the protein content of adipose tissue derived exosomes 
(exo-AT) differs in Normal Glucose Tolerant (NGT) and Gestational Diabe-
tes Mellitus (GDM) pregnancies which lead to changes in placental glucose 
metabolism. Human omental adipose tissue was obtained from GDM (n=60) 
and BMI-matched NGT (n=48) pregnancies at the time of term Caesarean 
section. Exosomes were isolated from tissue-conditioned media by differ-
ential centrifugation and characterised using nanoparticle tracking analysis 
and SWATH mass spectrometry. The effect of exosomes on human placental 
cells was evaluated using a Human Glucose Metabolism RT² Profiler PCR 

regarding age, T1D duration, and sex distribution but High Responders had 
lower baseline A1c (8.2±1.0 vs. 8.7±1.1%, p=.005) and higher daily BGM fre-
quency (5.2±2.3 vs. 4.3±1.6, p=.01). Regression analysis controlling for base-
line A1c revealed no significant change in A1c from baseline to 18 months in 
High Responders (p=.42) compared with a significant A1c increase in Low 
Responders (+0.3%, p=.009). In teens with baseline A1c ≥8%, High Respond-
ers (n=39) were 2.6 (95% CI 1.03, 6.6) times more likely than Low Responders 
(n=52) to improve A1c by ≥0.5% from baseline to 18 months (p=.04).

Conclusions: Responding to text reminders on ≥50% of days over 18 months 
provided clinically significant glycemic benefit to teens with T1D, especially 
in those with high baseline A1c. There remains a need to tailor interventions 
for teens over time to maintain their engagement and optimize improvements.

Supported By: National Institutes of Health (R01DK095273, K12DK094721, 
P30DK036836); JDRF (2-SRA-2014-253-M-B)

162‑LB
Quarterly HbA1c Surveillance in Children with Islet Antibodies (IA) 
Accurately Predicts Type 1 Diabetes (T1D) Timing
MICHAEL KILLIAN, KENDRA VEHIK, RANDIE R. LITTLE, HELENA ELDING LARS-
SON, MICHAEL J. HALLER, MARIAN REWERS, JINXIONG SHE, JORMA TOPPARI, 
BERNA AKOLKAR, JEFFREY KRISCHER, WILLIAM HAGOPIAN, TEDDY STUDY 
GROUP, Seattle, WA, Tampa, FL, Columbia, MO, Malmö, Sweden, Gainesville, FL, 
Denver, CO, Augusta, GA, Turku, Finland, Bethesda, MD

IA sensitively predict future T1D, but onset often occurs many years after 
seroconversion. Early diagnosis results in less DKA and milder initial disease, 
especially in young children. Using the international TEDDY cohort, we asked 
if quarterly HbA1c testing could predict T1D among pre-pubertal subjects with 
≥1 persistent IA (GADA, IA2A, IAA). Mean(SD) age at seroconversion and 
T1D onset was 43(29) and 73(22) months respectively. Of 8,504 HLA high risk 
children, 456 had persistent confirmed IA, had undergone at least 3 quarterly 
HbA1c tests in the prior 12 months, and were not on diabetes drugs or diets. Of 
these, 104 progressed to T1D and 352 did not. Subjects were split into train-
ing (292 total, 62 progressors) and test (164 total, 40 progressors) datasets 
with similar characteristics. The optimal maximum HbA1c cutpoint within 1 
year pre-onset to predict T1D, by ROC analysis, was similar in training and test 
datasets (p=0.66). For both, HbA1c ≥5.6% gave the best Youden index. Other 
factors significant for T1D risk in the training dataset included age at HbA1c 
test, month of HbA1c test, continent and IA2A titer, but not gender, family his-
tory, HLA type, seroconversion age, IAA titer nor T1D-related SNP genotypes. 
Adjusted for significant factors, the optimal HbA1c cutpoint of ≥5.6% for 
quarterly testing was 91% sensitive, 91% specific, 73% PPV and 98% NPV to 
predict T1D within 1 year in children with HLA and IA risk. The final predictive 
model fit both training and test data similarly (p=0.28). Median(SD) time from 
first HbA1c ≥5.6% to diagnosis was 8.6(4.5) months, enabling monitoring and 
education for earlier treatment. Quarterly HbA1c surveillance is cost-effective 
and clinically accessible. A hierarchical plan for pediatric T1D prediction is 
proposed comprising initial genetic screening, then IA surveillance of those 
at genetic risk, then HbA1c surveillance of those with IA, and finally close gly-
cemic surveillance of those with HbA1c ≥5.6% to ascertain metabolic onset.

Supported By: National Institute of Diabetes and Digestive and Kidney Diseases 
(U01DK63829, U01DK63861, U01DK63821, U01DK63865, U01DK63863, U01DK63836, 
U01DK63790, UC4DK63829, UC4DK63861, UC4DK63821, UC4DK63865, UC4DK63863, 
UC4DK63836, UC4DK95300, UC4DK100238, UC4DK106955, HHSN267200700014C); 
National Institute of Allergy and Infectious Diseases; Eunice Kennedy Shriver National 
Institute of Child Health and Human Development; National Institute of Environmental 
Health Sciences; JDRF; Centers for Disease Control and Prevention

PREGNANCY—BASIC SCIENCE/TRANSLATIONAL

163‑LB
Effect of Gestational Diabetes and Maternal Obesity on Fetal Pro‑
gramming—Are miRNAs Key Epigenetic Modifiers or Biomarkers 
of an Altered Intrauterine Milieu?
APOORVA JOSHI, LAURA GOETZL, SARA E. PINNEY, Philadelphia, PA

Background: Pregnancies complicated by gestational diabetes (GDM) or 
maternal obesity (MOB) induce abnormal fetal development that can lead 
to diabetes and obesity later in life with sex specific manifestations. Altera-
tions in miRNA expression in GDM and MOB exposed offspring and effects 
on development have not been fully described.

Hypothesis: Exposure to an aberrant intrauterine milieu complicated by 
GDM and MOB leads to changes in miRNA and target gene expression in 
human fetal liver.

Methods: Candidate miRNA expression was measured in second trimes-
ter AF from women diagnosed with GDM via multiplex miRNA assay (Firefly 
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women without GDM during the index DNBC pregnancy. Markers of liver 
function measured at follow-up included: alanine aminotransferase (ALT), 
aspartate aminotransferase (AST), and gamma-glutamyltransferase (GGT). 
Liver function scoring indices were used to assess liver capacity including: 
nonalcoholic fatty liver disease liver fat score (NAFLD-LFS), fatty liver index 
(FLI), hepatic steatosis index (HSI), and liver fat percentage. The mean (stan-
dard deviation) age (years) at follow-up for women without and with prior 
GDM was 43.4 (4.5) and 43.8 (4.6), respectively. Women with prior GDM had 
an increased risk at follow-up of elevated NAFLD-LFS (Adjusted Relative risk 
[RR], 2.34; 95% CI, 1.68-3.27), FLI (RR, 1.59; 95% CI, 1.27-1.99), and HSI (RR, 
1.44; 95% CI, 1.21-1.71) adjusted for pre-pregnancy BMI and other relevant 
risk factors compared to women without prior GDM. Women with prior GDM 
also had a significantly higher fatty liver percentage (Adjusted difference 
(%), 1.93; 95% CI, 1.10-2.77). Women with GDM during pregnancy were at 
an increased risk for subsequent abnormal liver function 9-16 years postpar-
tum. GDM may serve as another risk indicator for the early identification and 
prevention of liver dysfunction.

Supported By: Eunice Kennedy Shriver National Institute of Child Health and Human 
Development (HHSN275201000020C, HHSN275201500003C, HHSN275201300026I, 
HSN275201100002I); National Institutes of Health (UM1CA176726); March of Dimes 
Birth Defects Foundation (6-FY-96-0240, 6-FY97-0553, 6-FY97-0521, 6-FY00-407); 
Innovation Fund Denmark (09-067124, 11-115923); Health Foundation (11/263-96); 
Heart Foundation (96-2-4-83-22450); European Union (FP7-289346); Novo Nordisk 
Foundation

168‑LB
Maternal Exposure to Perfluorooctane Sulfonate (PFOS) Is Asso‑
ciated with Maternal Hyperglycaemia and Adverse Neonatal and 
Childhood Outcomes
RONALD C.W. MA, CLAUDIA H.T. TAM, GRACE PUI YIU CHEUNG, WILLIAM 
LOWE, JR., BOYD E. METZGER, WING H. TAM, CHRIS K. WONG, Hong Kong, 
China, Winnetka, IL, Chicago, IL

Perfluorooctane sulfonate (PFOS) belongs to a class of endocrine-disrupting 
chemicals, perfluoroalkyl chemicals (PFCs), implicated in adiposity. Although 
supposedly phased out since 2002, its use remains widespread in Asia. We 
aim to examine the relationship between exposure to PFOS and maternal 
hyperglycaemia and metabolic outcomes in the offspring. We measured blood 
PFOS and other PFCs in archived samples taken at 24-32 weeks gestation from 
mothers in the Hong Kong centre of the Hyperglycaemia and Adverse Preg-
nancy Outcome (HAPO) study between 2002-2004. All mothers underwent 75g 
OGTT and GDM was diagnosed according to the IADPSG/WHO 2013 criteria. 
Pregnancy outcomes, neonatal anthropometrics and childhood outcomes at  
7 years were documented. PFCs were measured using high performance  
LC-MS-MS. We completed analysis of PFCs in 1,601 maternal samples, a sub-
set of 99 cord blood samples, and 970 offspring at 7 years follow-up. There 
is strong correlation among PFOS and other PFCs in cord blood (ρ=0.51-0.74, 
p<0.001), as well as correlation with maternal levels (ρ=0.60, p<0.001). Ratio 
of cord blood to maternal PFOS was 0.60. Using regression analysis with 
adjustment for maternal age, BMI, and offspring gender, maternal PFOS 
showed association with maternal 1 hour glucose, 2 hour glucose, HbA1c, 
AUC during OGTT and GDM, though only the association with HbA1c remained 
significant using log-transformed PFOS (beta 0.0746 ± 0.0132, p=1.7x10-8). 
Log-transformed maternal PFOS was associated with higher birthweight, 
lower birth length, higher ponderal index and lower neonatal sum of skin fold 
thickness (beta -0.337 ± 0.085, p=7.1x 10-5), after adjustment for all covari-
ates. Maternal PFOS during pregnancy was associated with lower height in 
offspring at age 7, but not offspring glycaemic parameters. Exposure to PFOS 
may be an important contributing factor to the epidemic of hyperglycaemia in 
pregnancy and childhood metabolic disorders in Asia.

Supported By: Eunice Kennedy Shriver National Institute of Child Health and 
Human Development (R01HD34242); National Institute of Diabetes and Digestive 
and Kidney Diseases (R01HD34243); Research Grants Council of Hong Kong, China 
(CUHK473408, CUHK471713); Health and Medical Research Fund of Hong Kong 
(13140761)

169‑LB
Differential Effect of Nativity on Type 2 Diabetes Diagnosis Post‑
Gestational Diabetes, by Race/Ethnicity
BRITTNEY BUTLER, PAMELA SALSBERRY, JULIE K. BOWER, Columbus, OH

Background: Women with GDM have seven times higher risk of T2D com-
pared to women with normoglycaemic pregnancies, with black women having 
the highest risk. Immigrants are a growing share of the U.S. population, with 
approximately 9% of the black population and 34% of Hispanic population 
being foreign-born. Due to differences in acculturation and assimilation, for-

Array. The total number of exosomes (number of vesicles/mg adipose tis-
sue/24 hour) were significantly higher in GDM compared to NGT. The num-
ber of exosomes positively correlated with maternal BMI and fetal weight. 
We identified 122 proteins upregulated in the exo-AT from GDM compared 
to NGT. Ingenuity pathway analysis revealed the upregulated proteins are 
associated with mitochondrial dysfunction and oxidative phosphorylation 
(OXPHOS). When compared to NGT exo-AT, GDM exo-AT increased ALDOB, 
PGK2 and GCK in placental cells. The data obtained in this study suggest 
that exosomes secreted from adipose tissue regulates placental glucose 
metabolism in GDM. Improving the communication of exo-AT to placental 
tissues may serve as an effective intervention strategy to prevent the con-
sequences of GDM such as fetal overgrowth.

Supported By: Diabetes Australia; National Health and Medical Research Coun-
cil of Australia (1114013); Fondo Nacional de Desarrollo Científico y Tecnológico 
(1170809)

166‑LB
Circulating Exosomal miRNA Signature in Pregnancies with Gesta‑
tional Diabetes Mellitus across Gestation
DOMINIC GUANZON, ANDREW LAI, KATHERIN SCHOLZ-ROMERO, FELIPE 
ZUÑIGA, EMILIO DIAZ, H. DAVID MCINTYRE, MARTHA LAPPAS, CARLOS SALO-
MON, Brisbane, Australia, Concepción, Chile, South Brisbane, Australia, Melbourne, 
Australia

Exosomes are small nanovesicles that carry bioactive molecules (e.g., 
miRNAs) which can be delivered to other cells and modify their phenotype. 
Recently, we have established that the number of circulating exosomes is 
higher in women with Gestational Diabetes Mellitus (GDM); however, the exo-
somal miRNA profile in GDM across gestation has not been established yet.

The aim of this study was to establish the circulating exosomal miRNA 
profile in women with normal glucose tolerance (NGT) and GDM women 
(BMI-matched) in a prospective cohort of patients at three time points 
during pregnancy. Exosomal RNA was sequenced using an Illumina Next-
Seq 500 platform. Linear mixed modelling was performed on the normal-
ized miRNAs across gestation for normal and GDM pregnancies, using the 
lme4 package in R. Statistically significant differences in miRNA expres-
sion between NGT and GDM women was determined using likelihood ratio 
tests. In the first trimester of pregnancy, 92% (84 out of 92) of exosomal 
miRNAs were significantly elevated in plasma of women with GDM when 
compared to NGT women. Interestingly, in the second trimester of preg-
nancy the expression of these miRNA decreased in the GDM women with 
no significance difference observed in the exosomal miRNA profile between 
GDM and NGT women. Gene ontology analysis revealed that miRNAs which 
changed expression across gestation for GDM pregnancies are involved in 
the regulation of insulin.

In summary, we have identified a range of exosomal miRNAs which 
change expression across gestation for GDM and normal pregnancies. Gene 
ontology analysis revealed that these miRNAs are involved in the regulation 
of insulin, playing significant role in the pathophysiology of GDM.

Supported By: Diabetes Australia; National Health and Medical Research Coun-
cil of Australia (1114013); Fondo Nacional de Desarrollo Científico y Tecnológico 
(1170809)
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167‑LB
Prospective Association between Gestational Diabetes and Subse‑
quent Abnormal Liver Function Scores 9 to 16 Years after Pregnancy
SARAH DONNELLY, STEFANIE HINKLE, SHRISTI RAWAL, LOUISE GRUNNET, 
JORGE E. CHAVARRO, ALLAN A. VAAG, JING WU, PETER DAMM, JAMES 
MILLS, MENGYING LI, ANNE A. BJERREGAARD, ANNE CATHRINE BAUN THUE-
SEN, ROBERT E. GORE-LANGTON, ELLEN C. FRANCIS, SYLVIA LEY, FRANK HU, 
MICHAEL Y. TSAI, SJURDUR F. OLSEN, CUILIN ZHANG, Blacksburg, VA, Bethesda, 
MD, Newark, NJ, Copenhagen, Denmark, Boston, MA, Gothenburg, Sweden, Rock-
ville, MD, Clemson, SC, Minneapolis, MN

Chronic hyperglycemia is a risk factor for liver dysfunction. Women with 
Gestational Diabetes Mellitus (GDM), glucose intolerance first recognized 
in pregnancy, may identify a population of individuals at an increased risk 
for liver complications. However, large prospective studies examining liver 
function following a GDM pregnancy are lacking. The Diabetes & Women’s 
Health (DWH) Study (2012-2014) followed women with and without GDM 
in the Danish National Birth Cohort (DNBC). DNBC was a population-based 
cohort study of pregnant Danish women (1996-2002). At 9-16 years postpar-
tum, the DWH Study conducted a clinical exam and collected bio-specimens 
on 607 of 1,274 women with GDM and 619 of a random sample of 1,457 
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171‑LB
Low Vitamin B12 Levels in Early Pregnancy Are Associated with 
Fasting Glycemia—A Prospective Cohort Study
NITHYA SUKUMAR, ADAIKALA ANTONYSUNIL, YONAS GHEBREMICHAEL-
WELDESELASS, ILONA GOLJAN, CHRISTOS BAGIAS, PONNUSAMY SARAVA-
NAN, Coventry, United Kingdom, Nottingham, United Kingdom, Nuneaton, United 
Kingdom, Warwick, United Kingdom

Background: The pathogenesis of gestational diabetes mellitus (GDM) is 
not fully understood and combining novel biomarkers with established risk 
factors could improve early prediction of GDM. Low vitamin B12 (B12) levels 
have been linked to obesity, insulin resistance and GDM but its predictive 
ability in early pregnancy as a risk factor for later GDM has not been proven.

Methods: Micronutrients in Pregnancy as a Risk factor for gestational 
diabetes and Effects on mother and baby (PRiDE) is a cohort study of preg-
nant women at high risk of developing GDM (n=4751 recruited). GDM was 
diagnosed by a 2-hour 75g OGTT according to UK NICE criteria (fasting blood 
glucose, FBG ≥5.6mmol/l or 2-hour BG ≥7.8mmol/l). B12 and folate were 
measured by electrochemiluminescence and deficiency defined as ≤200pg/
ml and ≤3ng/ml respectively. Multiple linear and logistic regression models 
were done with covariates including age, BMI, ethnicity, parity, smoking sta-
tus, gestational weight gain and folate levels.

Results: The data from the first 3412 women with complete B12/folate 
and OGTT results were analysed (median (range) gestational age 12+5(4+3, 
16+0) and 26+4 (15+0, 32+1) weeks respectively). Mean (±SD) age was 30.7±5.2 
years, BMI 30.8±7.3 kg/m2 and 56.0% were obese. 11.5% had GDM and 
B12 and folate deficiency rates were 10.2% and 0% respectively (p>0.05 
in GDM vs. no-GDM). GDM women had similar B12 and folate values to 
no-GDM (346±151 vs. 357 ± 155 pg/ml and 19.8±12.6 vs. 18.8±12.1 ng/ml 
respectively, adjusted p>0.05). B12 was negatively correlated with BMI 
(Pearson’s r=-0.24, p<0.001) and inversely related to FBG, after adjustment 
for covariates including BMI (β=-0.03, p=0.003). There was no association 
with 2-hour BG. Low B12 values were more predictive of GDM among obese 
women (mean 314±119 vs. 328±134 pg/ml, adjusted p=0.06).

Conclusions: Early pregnancy B12 values were predictive of high FBG in 
late gestation. Low B12 levels may be an independent risk factor for GDM, 
particularly in obese women.

Supported By: UK Medical Research Council (MR/J000094/1)

172‑LB
Sleep Disturbances and Daytime Sleepiness in Pregnant Women 
with Diabetes
CRISTINA FACANHA, FILIPE L. SOUSA, ARTHUR S. FACANHA, ADRIANA C. 
FORTI, HELLEN CRISTINA L. ROCHA, MARIANA SILTON PINHEIRO DE ARAUJO, 
VERALICE M.S. BRUIN, Fortaleza, Brazil

Sleep disturbances in pregnancy are associated with depression, preterm 
delivery, hypertension, hyperglycemic disorders, and higher rate of cesarean 
as well as adverse perinatal outcomes. Diabetes is other prevalent condition 
in pregnancy related to these adverse outcomes, and insulin resistance is a 
common disruptor. As such, it is important to evaluate the quality of sleep 
and daytime somnolence in diabetic pregnancy.

Aim: Evaluate sleep quality and excessive daytime sleepiness in preg-
nancy complicated by diabetes mellitus. This is a cross-sectional study 
involving 115 pregnant women with diabetes (PWD), gestational age from 
10 to 39 weeks. Sleep quality was assessed by the Pittsburgh Sleep Quality 
Index (PSQI-BR) and daytime sleepiness by the Epworth Sleepiness Scale 
(ESS). The study was approved by IPADE ethic board (1.801.860). Statistical 
analysis was performed using the software IBM SPSS.

Results: Poor sleep quality (PSQI>5) was observed in 60,4% of PWD, which 
is higher them most reported rates for normal pregnancy (60,4% vs. 45%  
p: 0.01, CI99%. SEDOV, 2017) but similar to reported data on Brazilian over-
weight pregnant women (65,9%; RIBEIRO 2015). The mean PSQI score was 
6.91. Short sleep duration was present in 35,8% (mean sleep duration:  
7,2 hours/night). Sleep was disturbed by frequent urination in 66,1% of PWD. 
Daytime somnolence reported in 20.8% of PWD, and was not related with 
the quality of sleep. The higher number of parity was independently associ-
ated with poor sleep quality [p=0.03; 0R=1.74; CI=1.03-2.97]. The presence of 
obesity, hypertension, educational level, type of diabetes or treatment were 
non-influential to sleep quality or daytime sleepiness.

Conclusion: Poor sleep quality and excessive daytime sleepiness are fre-
quent in PWD and a higher number of parity is independently associated 
with poor sleep quality. Given that sleep disturbances are related to adverse 
outcomes in PWD, we suggest that this group of patients should be the focus 
of therapeutic measures to improve sleep.

eign-born U.S. women experience different pregnancy-related outcomes and 
subsequent chronic disease development, depending on their race/ethnicity.

Objective: To examine the association between nativity and T2D diagno-
sis following a prior GDM pregnancy and whether this association differs by 
racial/ethnic group.

Methods: We conducted a cross-sectional analysis of data from the 2007-
2014 National Health and Nutrition Examination Survey, a nationally repre-
sentative survey of non-institutionalized Americans. The analytic population 
included women with at least one prior GDM pregnancy. Logistic regression 
(OR, 95% CI) was used to examine the association.

Results: Our final sample included 433 women. The population was pre-
dominantly non-Hispanic white (62%), followed by Hispanic (18%) and black 
(12%). T2D was found in 29% of the population. After controlling for con-
founders, foreign-born black women had 0.14 (0.02-0.82) times the odds of 
developing T2D post GDM compared to black U.S. born women. Nativity was 
not significantly associated with cumulative incidence of T2D among Hispan-
ics (1.45, 0.48-4.41) or non-Hispanic whites (1.53, 0.04,-6.07).

Conclusion: We found differential effects of nativity across racial/ethnic 
groups consistent with prior literature. Among black women, being foreign-
born significantly decreases the odds of developing T2D following a GDM 
pregnancy but not among other groups. This observed effect may be due to 
U.S. born black women experiencing higher levels of racialized and gendered 
stress, both associated with higher levels of inflammation that can lead to 
higher risk of T2D.

170‑LB
Initial Diastolic Blood Pressure and Risk of Pregnancy Hyperten‑
sive Disorders in Pregestational Diabetes—Can We Set a Number?
MARIA LUCIA R. OPPERMANN, VÂNIA N. HIRAKATA, JANINE ALESSI, DANIELA 
WIEGAND, ANGELA J. REICHELT, Porto Alegre, Brazil

Background: In pregestational diabetes (PGD) pregnancies, blood pres-
sure (BP) close to normal is warranted to prevent pregnancy hypertensive 
disorders (PHD); targets are not well defined. Diastolic BP (DBP) was recently 
described as a modifiable factor.

Aim: To evaluate distinct levels of DBP as risk factors to PHD in a retro-
spective cohort of PGD women.

Methods: Women were cared for at a specialized prenatal care facility. 
DBP measured at the first antenatal appointment was categorized. Poisson 
regression with robust estimates was used.

Results: Baseline characteristics of women are in Table 1, and multivari-
able analysis, in Table 2.

Conclusion: In this PGD cohort, a DBP >80 mmHg at booking was associ-
ated to increased risk of PHD, suggesting that levels above this value should 
be prevented.

Table 1. Characteristics of Pregestational Women.
Type 1 diabetes (n=84) Type 2 diabetes (n=129)
PHD

32 (38.1)
No PHD
52 (61.9)

p PHD
32 (24.8)

No PHD
97 (75.2)

p

Age (years) 26.8 (5.5) 27.7 (5.9) 0.515 34.1 (4.3) 33.1 (5.8) 0.385
Self-declared white 93.8 84.6 0.364 96.9 70.1 0.004
Years since diagnosis 15.4 (7.3) 11.9 (8.7) 0.058 6.8 (6.2) 3.5 (4.2) 0.008
Previous PHD 4 (12.5) 3 (5.8) 0.498 6 (18.8) 22 (22.7) 0.826
Chronic hypertension 8 (25.0) 4 (7.7) 0.050 16 (50.0) 24 (24.7) 0.014
Systolic BP (mmHg) 120 (14) 116 (14) 0.214 128 (16) 119 (14) 0.003
Diastolic BP (mmHg) 77 (13) 72 (10) 0.042 82 (13) 76 (11) 0.025
DBP>70 mmHg 56.2 48.1 0.615 62.1 61.5 >0.999
DBP>75 mmHg 56.2 46.2 0.500 62.1 60.4 >0.999
DBP>80 mmHg 21.9 5.8 0.062 37.9 23.1 0.182

Table 2. Risk of Pregnancy Hypertensive Disorders (n=178).
Risk factor Relative risk 95% CI p
Type 1 diabetes 1.91 1.20-3.02 0.006
Self-declared white skin 3.71 1.22-11.27 0.021
Primigravid 1.13 0.76-1.68 0.558
Diastolic blood pressure >80 mmHg 1.64 1.05-2.56 0.031
Initial A1c test ≥7.0% 0.678 0.44-1.05 0.083
Excessive GWG 1.55 1.04-2.30 0.030

Supported By: Fundo de Incentivo à Pesquisa e Eventos-Hospital de Clínicas de 
Porto Alegre
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175‑LB
Gender and Age Variations in Obesity in the Jackson Heart Study
ADOLFO CORREA, YAN GAO, LAVONNE D. BROWN, RONNY A. BELL, ALAIN BER-
TONI, Jackson, MS, Greenville, NC, Winston-Salem, NC

In 2013-2014 in the U.S., the prevalence of obesity (body mass index 
(BMI)≥30 kg/m2) among African Americans was 38.2% in men and 57.2% 
in women, decreasing after age 60 in men but not in women. We used data 
from the Jackson Heart Study (JHS) to examine gender- and age-variations 
in prevalence of obesity as defined by BMI, waist circumference (WC), and 
waist-to-height ratio (WHtR). Based on data from JHS Visit 3 (2009-2013), 
we conducted a cross-sectional analysis of prevalence of obesity defined 
by BMI (≥30), WC (>88 cm among women and >102 cm among men), and 
WHtR (>0.5) by age and gender. We used logistic regression to evaluate 
associations of obesity defined by BMI (ref: BMI<25), WC (ref: ≤88 cm for 
women and ≤102 cm for men) and WHtR (ref: ≤ 0.5) with gender and age, 
adjusted for physical activity. JHS Visit 3 participants (n=3680) were 64% 
female and had a mean age of 62.2 years. Prevalence of obesity defined by 
BMI for age groups 20-49, 50-59, and >60 years was 67%, 67%, and 59%, 
respectively (p=0.005) among women; and 58%, 48%, and 40% respectively 
(p<0.001) among men. For the same age groups, the prevalence of obesity 
defined by WC was 82%, 83%, and 83%, respectively (p=0.732) for women, 
and 48%, 51% and 47%, respectively (p=0.540) for men; and by WHtR was 
91%, 94%, and 94%, respectively (p=0.127) for women, and 87%, 87%, and 
89%, respectively (p<0.001) for men. Age- and physical activity-adjusted 
odds ratio (aORs) for obesity among women compared to men were 2.2 (95% 
CI: 1.8-2.7) when based on BMI, 5.2 (95% CI: 4.5-6.1) when based on WC, and 
2.0 (95% CI: 1.5-2.5) when based on WHtR. For women, physical activity-aOR 
for obesity per 1-year increment in age was 0.96 (95% CI: 0.95-0.97) when 
based on BMI but did not differ from the null when based on WC or WHtR. 
For men, similar physical activity-aORs for obesity per 1-year increment 
were observed. For both women and men, prevalence of obesity defined by 
BMI decreased with age but not when defined by WC or WHtR. Age-related 
decreases in obesity defined by BMI may not reflect decreases in obesity 
defined by WHtR.

Supported By: National Institutes of Health

176‑LB
National Trends in Type 2 Diabetes Treatment—Comparing Older 
and Younger Adults
SCOTT J. PILLA, JODI B. SEGAL, G. CALEB ALEXANDER, CYNTHIA BOYD, NISA 
MARUTHUR, Baltimore, MD

With expanding therapeutic options for type 2 diabetes, the treatment 
of older adults requires special care to balance safety and complexity with 
glucose control. We compared national trends in type 2 diabetes treatment 
among older (≥65 years) and younger adults (30-64 years) using the 2006-
2015 National Ambulatory Medical Care Survey (NAMCS), an annual prob-
ability sample of visits to U.S. outpatient providers. We included all visits of 
patients with type 2 diabetes using ≥1 diabetes medication. Analyses were 
weighted to yield nationally-representative estimates. In the most recently 
available data, 2014-2015, there were 23.3 million and 20.1 million annual 
treated diabetes visits for older and younger adults, respectively. The most 
frequently used medications in older and younger adult visits were metfor-
min (50.4% vs. 62.3% respectively, p<0.001), sulfonylureas (31.1% vs. 26.7%, 
p=0.301), and long-acting insulins (30.2% vs. 22.4%, p=0.017). GLP-1 recep-
tor agonists were used in fewer older than younger adult visits (2.9% vs. 
6.2%, p=0.004); DPP-4 inhibitor use was similar (12.9% vs. 11.1%). In the 
past decade, mean diabetes medication counts increased in both older and 

173‑LB
Central Obesity in Early Pregnancy Increased Risk for Gestational 
Diabetes
YEYI ZHU, MONIQUE HEDDERSON, CHARLES QUESENBERRY, JUANRAN FENG, 
ASSIAMIRA FERRARA, Oakland, CA

Central obesity has been linked to type 2 diabetes but prospective data 
are limited among pregnant women. We examined the associations of cen-
tral obesity measures, waist-to-hip ratio (WHR) and waist circumference 
(WC), in early pregnancy with subsequent gestational diabetes (GDM) risk; 
and evaluated the potential for insulin resistance markers to mediate the 
central obesity and GDM association. Within the Pregnancy Environment 
and Lifestyle Study prospective cohort of 1,750 women, waist and hip cir-
cumferences were measured at 10-13 weeks of gestation. In a nested case-
control study within the cohort, 115 GDM cases ascertained by Carpenter-
Coustan criteria and 230 non-GDM controls had fasting serum insulin, 
homeostasis model assessment of insulin resistance (HOMA-IR), and adipo-
nectin measurements at weeks 16-19. Multivariable Poisson and conditional 
logistic regression models were used, adjusting for established risk factors 
including age ≥35 years, minority race/ethnicity, pre-pregnancy overweight/
obesity, family history of diabetes, previous GDM, and preexisting hyper-
tension. Compared to women with WHR <0.85 and no established risk fac-
tors, women with WHR ≥0.85 and no risk factors had a 3.74-fold (95% CI 
1.92-7.27) increased risk of GDM, and women with WHR ≥0.85 and at least 
one risk factor had a 6.63-fold (3.48-12.63) increased risk. In the receiver-
operating-characteristic curve analysis, WHR significantly improved GDM 
risk prediction beyond established risk factors (C-statistics 0.796 vs. 0.744, 
P-for-difference <0.0001). Similar but attenuated results were observed for 
WC ≥88cm. Insulin, HOMA-IR, and adiponectin levels mediated the WHR-
GDM association by 9.0%, 9.6%, and 11.1%, respectively; corresponding 
mediation proportions for WC-GDM were 40.0%, 41.1%, and 35.4% (all 
P-values <0.04). Our findings suggest that central obesity in early pregnancy 
represented a high-risk phenotype for GDM and may help identify at-risk 
women for early screening, prevention, and treatment.

Supported By: National Institute of Environmental Health Sciences; Eunice Ken-
nedy Shriver National Institute of Child Health and Human Development

174‑LB
Plasma Lipidomics and Gestational Diabetes—A Longitudinal 
Study in a Multiracial Cohort
MOHAMMAD L. RAHMAN, YEN-CHEN ANNE FENG, OLIVER FIEHN, MICHAEL Y. 
TSAI, FASIL TEKOLA-AYELE, LIMING LIANG, YEYI ZHU, CUILIN ZHANG, Bethesda, 
MD, Boston, MA, Davis, CA, Minneapolis, MN, Oakland, CA

Dyslipidemia is implicated in glucose intolerance. Study of lipidomics in 
pregnancy may identify novel metabolites that may provide new insights 
to the etiology of gestational diabetes (GDM). Such studies, however, are 
sparse. We prospectively investigated lipidomics and GDM risk in a matched 
case-control study of 107 GDM and 214 non-GDM women nested in the 
NICHD Fetal Growth Studies. GDM diagnosis was based on Carpenter and 
Coustan Criteria. We measured plasma lipidome of 420 metabolites at ges-
tational weeks (GW) 8-13, 16-22, 24-29 and 34-37 by gas chromatography 
mass spectrometry. Associations between individual lipids and GDM were 
assessed using linear mixed effect models at GW 8-13 and GW 16-22. At 
GW 8-13, 48 metabolites were significantly related to GDM risk (FDR <0.05). 
Specifically, the mid-to-long carbon-chain (C) glycerolipids (34-38C diglycer-
ides [DGs]; 48-58C triglycerides [TGs]) were positively related to GDM, while 
long carbon-chain cholesteryl esters (18-22C CEs) were inversely related. 
At GW 16-22, 87 metabolites (34-36 C DGs, 48-58C TGs, 18-22C CEs, glyc-
erophospholipids) were significantly related to GDM. Mean levels of top-
identified metabolites between cases and controls are presented (Figure). 
We identified novel metabolites related to GDM with relations differed by 
lipid structure and the timing of pregnancy. Future studies are warranted to 
evaluate their roles in GDM early prediction.



LB49

ADA-Supported Research

Ep
id

em
io

lo
gy

/ 
G

en
et

ic
s

PO
ST

ER
S

LATE BREAKING ABSTRACTSEPIDEMIOLOGY—CARDIOVASCULAR DISEASE

Results: The study cohort consisted of 28,026 persons who met the inclu-
sion criteria (50.7% female, 57.4% white, mean age 71.9 years). Overall, 
50.5% (95% CI: 50.0%, 51.1%) of persons achieved HbA1c control within the 
1 year follow-up. Inability to return to control was driven by higher initial 
Hba1c [8.0-8.9% return rate: 61.6% (60.9%, 62.4%) vs. 9.0-9.9%: 39.4% 
(38.1%, 40.7%) vs. 12.0+%: 27.7% (25.1%, 30.2%)].

Implications: MA patients with HbA1c results greater than 9.0% experi-
enced challenges resuming controlled status suggesting increased attention 
to this population may be warranted.

EPIDEMIOLOGY—CARDIOVASCULAR DISEASE

179‑LB
Incident Silent Myocardial Infarction among People with Prediabe‑
tes—Results from Four Longitudinal Cohort Studies
JANICE C. ZGIBOR, MARKKU MALMI, JR., WEI WANG, KEVIN E. KIP, DOUGLAS 
D. SCHOCKEN, AMY C. ALMAN, RICHARD B. STACEY, Tampa, FL, Lutz, FL, Durham, 
NC, Winston-Salem, NC

Approximately 45% of first of myocardial infarctions (MI) are silent. 
People with diabetes are more likely to have MIs than those without dia-
betes. Little is known, however, about silent MIs (SMIs) among those with 
prediabetes. The prognosis of SMIs is similar to clinical MIs making timely 
detection imperative. We aimed to assess the association between predia-
betes and incident SMI in four long duration cohort studies. We pooled data 
from the following studies: Cardiovascular Health, Atherosclerotic Risk in 
Communities, Health Aging and Body Composition, and Multi-Ethnic Study 
of Atherosclerosis (n=30,898). Population characteristics were: mean age 
61.3 years, 45% male, 66.4% white, 40.0% had hypertension and 35.3% had 
hyperlipidemia. Diabetes status was based on fasting glucose (100-125mg/
dL=prediabetes and >=126mg/dL=diabetes). Participants were also defined 
as having diabetes if they were taking medications for diabetes or reported 
a previous diagnosis. At baseline, 36% did not have diabetes, 50% had 
prediabetes and 14% had diabetes. Among participants with prediabetes, 
3% experienced SMI over a mean follow-up of 9.6 years compared with 
2% among those without diabetes. In Cox Proportional Hazards Models, 
we found an increased risk of incident SMI among those with prediabetes 
compared to those without diabetes (Hazard Ratio=1.25; 95% CI: 1.04-1.5, 
p=0.02), adjusting for age, sex, race, smoking status, hypertension, and high 
cholesterol. Significant baseline predictors of SMI in addition to having pre-
diabetes included being male, older age, current smoking, and hypertension. 
People with prediabetes, comprising 50% of these cohort study populations, 
may be at increased risk for SMI, and could benefit from increased focus on 
prevention and treatment of cardiovascular risk factors.

180‑LB
Current Smoking—An Independent Predictor of Elevated A1C in 
Adults with Type 2 Diabetes
EILEEN R. CHASENS, SUSAN M. SEREIKA, MONICA DINARDO, VALARIE A. 
WEINZIERL, AMY L. HOENSTINE, MARY T. KORYTKOWSKI, Pittsburgh, PA

While the cardiovascular risk of smoking is well documented in persons 
with type 2 diabetes (T2D), less is known about the impact of smoking on 
glycemic control in this population. The purpose of this study was to deter-
mine predictors, including smoking status, of elevated A1C in a sample of 
adults with T2D. This secondary analysis used baseline data from adults 
(N=256; 48% male) recruited for the Diabetes Sleep Treatment Trial. Par-
ticipants were queried on demographics, diabetes-related distress (Problem 
Areas in Diabetes), diabetes knowledge (Diabetes Knowledge Test), and 
smoking behavior (never/former/current). A clinical assessment obtained 
height and weight to calculate BMI (kg/m2) and A1C. Non-smokers (53%; 
n=136) and former smokers (28%; n=72) were similar (p ≥.05) in terms of 
age, A1C, BMI, diabetes-related distress and knowledge; however, current 
smokers (19%; n=48) were less obese (BMI 33.3 [SD 6.5] vs. 36.1 [SD 6.9] kg/
m2, p=.016), more likely to be non-Caucasian, have lower education, more 
financial difficulty, higher diabetes-related distress, and lower diabetes 
knowledge than non-smokers (all p-values <.05). Using hierarchical regres-
sion diabetes duration, diabetes distress, and current smoking status were 
identified as predictors of higher A1C. We conclude smoking is associated 
with lower BMI and higher A1C, providing further support for counseling for 
smoking cessation in adults with T2D.

younger adult visits (1.47 to 1.54, p-trend=0.046; and 1.53 to 1.67, p-trend 
0.052, respectively). Between 2006 and 2015, the proportion of visits 
with metformin, DPP-4 inhibitors, and insulin increased for both older and 
younger adults; sulfonylurea and thiazolidinedione use decreased (p<0.05 
for all trends). Long-acting insulin use increased markedly in older adults, 
particularly between 2010-2015 where it rose from 12.5% to 30.2% of older 
adult visits. In younger adult visits, the increase was modest, from 17.2% to 
22.4%, a slower rate of increase than in older adults (p-interaction <0.001).

In conclusion, the outpatient treatment of type 2 diabetes differs between 
older and younger adults driven in part by a marked increase in the use of 
long-acting insulin among older adults, which may have implications for risk 
of hypoglycemia.

Supported By: National Institutes of Health (5T32HL00718040)

177‑LB
Incidence and Evolution of Prediabetes among Older Adults—A 
Population‑Based Cohort Study
YING SHANG, LAURA FRATIGLIONI, ANNA MARSEGILIA, RUI WANG, ANNA-
KARIN WELMER, HUIXIN WANG, WEILI XU, Stockholm, Sweden

Objective: The incidence and evolution of prediabetes in older adults is 
still unclear. We aimed to estimate the incidence of prediabetes, the rates of 
prediabetes reverting to normoglycemia or progressing to type 2 diabetes, 
and to identify possible prognostic factors among older adults with predia-
betes.

Methods: In the Swedish National Study on Aging and Care-Kungsholmen 
Project, 3049 diabetes-free participants aged ≥60 years were examined 
at baseline (2001-2004), and were followed-up to 12 years (2013-2016). At 
each wave, type 2 diabetes was ascertained based on self-report, antidia-
betic drug use, medical records, or glycated haemoglobin (HbA1c) ≥6.5% 
(48 mmol/mol). In diabetes-free participants, prediabetes was assessed 
as HbA1c ≥5.7% (39 mmol/mol), and normoglycemia was defined as HbA1c 
<5.7%. Data were analysed with Poisson regression and multinomial logistic 
regression.

Results: During 12 years follow-up, among 1972 (64.7%) participants with 
normoglycemia, 505 (25.6%) developed prediabetes (incidence=4.3/100 
person-years, 95% CI 3.9-4.8). Of the 1077 (35.3%) participants with pre-
diabetes at baseline, 204 (18.9%) reverted to normoglycemia (reversion 
rate=3.1/100 person-years, 95% CI: 2.6-3.6) and 119 (11.0%) progressed to 
type 2 diabetes (progression rate=1.7/100 person-years, 95% CI: 1.3-2.1). The 
reversal to normoglycemia was significantly associated with lower systolic 
blood pressure and weight loss, while, obesity and weight gain were risk 
factors for progression to type 2 diabetes.

Conclusions: The incidence of prediabetes is high (about 26%) among 
older adults. Around 19% of people with prediabetes may revert to normo-
glycemia and 11% progress to type 2 diabetes. Weight change and systolic 
blood pressure may play a role in such evolution.

Supported By: Swedish Ministry of Health and Social Affairs; Participating 
County Councils and Municipalities of Sweden; Swedish Research Council; China 
Scholarship Council; Emil och Wera Cornells Stiftelse

178‑LB
One‑Year Follow‑Up of Medicare Advantage Enrollees with Type 2 
Diabetes and an Initial Elevated HbA1c Value
TRISTAN A. CORDIER, VINAY CHIGULURI, HUYI HINES, SARA H. CLARK, GIL 
HAUGH, RAJIV GUMPINA, VIPIN GOPAL, TODD G. PREWITT, Atlanta, GA, Lou-
isville, KY

Introduction: Blood glucose control is critical to slowing the onset of 
T2DM complications for individuals. National guidelines encourage clini-
cians and payers to ensure patient HbA1c lab results are less than 8.0%. 
Understanding the longitudinal patterns of HbA1c control among individuals 
with lab results over 8.0% is therefore an important undertaking. This study 
aims to characterize the proportion of individuals returning to HbA1c control 
within a one year period after an uncontrolled result.

Population and Study Design: Medicare Advantage (MA) patients with a 
large, national health and wellness company residing in Florida with a diag-
nosis of type 2 diabetes were included if they had an HbA1c lab value greater 
than or equal to 8.0% in 2016. Patients had at least one year of continuous 
coverage prior to the uncontrolled result and were followed until disenroll-
ment, death, or a controlled HbA1c lab value, up to a maximum of one year. 
Cox regression stratified by initial HbA1c value (8.0-8.9%, 9.0-9.9%, 10.0-
10.9%, 11.0-11.9%, 12.0%+) was used to assess the adjusted proportion of 
persons returning to control over the one year follow-up period. Confounders 
in the model included: demographic factors, supply of insulin, and comorbidi-
ties.
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182‑LB
Characteristics of Adult vs. Childhood‑Onset Type 1 Diabetes (T1D) 
in the T1D Exchange Registry
ANNE L. PETERS, LAUREN KANAPKA, IRL B. HIRSCH, LORI M. LAFFEL, DANIEL 
J. DESALVO, SARAH LYONS, FRANCESCO VENDRAME, GRAZIA ALEPPO, LUCY D. 
MASTRANDREA, RICHARD E. PRATLEY, MICHAEL R. RICKELS, Los Angeles, CA, 
Tampa, FL, Seattle, WA, Boston, MA, Houston, TX, Miami, FL, Chicago, IL, Buffalo, NY, 
Orlando, FL, Philadelphia, PA

We aimed to compare diagnosis characteristics, diabetes management, 
and comorbidities to identify differences between childhood and adult onset 
T1D. This analysis was performed in the T1D Exchange registry across the 
following age at diagnosis groups: <10, 10-17, 18-24, 25-39, and ≥40 years. 
Diagnosis characteristics were compared using a regression model adjust-
ing for possible confounders. Current characteristics came from the partici-
pant’s most recent clinic exam and were restricted to those with current age 
≥25 years and T1D duration ≥1 year. For each outcome, two models were 
fit, one including adjustment for current age and one including adjustment 
for T1D duration. Age at diagnosis was associated with an outcome if an 
association was present and the direction of effect was consistent across 
models. DKA at diagnosis was more common at childhood onset. The use 
of oral agents preceding diagnosis was higher in participants diagnosed as 
adults, likely due to initial misdiagnosis as type 2 (Table). Current pump use 
and celiac disease were more frequent in participants diagnosed at younger 
ages; however, HbA1c, CGM use, insulin requirements, and other comorbidi-
ties were not significantly different across age at diagnosis groups. A better 
understanding of differences in persons diagnosed with T1D as children vs. 
adults is needed to understand prognosis and subtype-specific therapeutic 
approaches.

Supported By: The Leona M. and Harry B. Helmsley Charitable Trust

183‑LB
Hemoglobin A1c (A1c) Genetics Contributes to A1c/Glucose Mis‑
matches in the Multiethnic VA Million Veteran Program (MVP)
AARON LEONG, DANIEL POSNER, BRIAN R. CHAREST, MARY RHEE, JAMES B. 
MEIGS, PETER W. WILSON, ROBERT M. COHEN, DONALD R. MILLER, YAN V. 
SUN, KELLY CHO, LAWRENCE S. PHILLIPS, Boston, MA, Decatur, GA, Atlanta, GA, 
Cincinnati, OH, Westford, MA

A1c accuracy is important for diabetes management but mismatches 
in A1c relative to underlying glucose can impede care. Since the basis for 
mismatches is poorly understood, we assessed the contributions of 22 A1c 
variants identified in GWAS that were associated with erythrocytic traits 
but not glycemia. 73,128 MVP patients had continuity of care and monitor-
ing: >1 PCP visit, >1 outpatient random plasma glucose (RPG) and >1 A1c 
within each of 3 consecutive two-year periods. They had mean age 67 years 

Table. Final Model of Regression to Predict Glucose Control (A1C).

Variable Unstandardized 
b

Std. 
Error

Beta Sig. 95% CI for b
Lower Upper

Duration of diabetes -.458 .220 -.126 .038 -.890 -.026
Diabetes-related distress .020 .005 .230 <.001 .009 .030
Current Smoker .686 .283 .150 .010 .182 1.305
N=256; Duration of diabetes=<10 years vs.10 or more years; Diabetes-related 
distress=scores on Problem Areas in Diabetes (PAID) questionnaire; Current 
smoker compared with non-smoker or former smoker. Sex, race, financial 
difficulty, education, and former smoking status not significant; removed from 
final model. Model Summary: Adj. R2=.098; p<.001.

Supported By: National Institutes of Health

181‑LB
Blood Pressure and Mortality in U.S. Adults with Diabetes
SRIDHARAN RAGHAVAN, YUK-LAM HO, MARY RHEE, JASON L. VASSY, DAVID 
R. GAGNON, KELLY CHO, PETER W. WILSON, LAWRENCE S. PHILLIPS, Denver, CO, 
Boston, MA, Decatur, GA, Atlanta, GA

Recent clinical trials have led to revised hypertension guidelines, but the 
relationship between blood pressure (BP) control and mortality in diabetes 
patients receiving routine care has not been described in a contemporary 
national U.S. cohort. We studied 130,192 primary care patients in the Vet-
erans Health Administration with diabetes (ICD-9 codes 250.xx + outpatient 
diabetes prescription), newly started on a BP medication in 2003-2005, and 
with a mean systolic BP (SBP) >130 mmHg in the year prior to BP drug initia-
tion. Mean on-treatment outpatient SBP in the 2nd year after BP drug initia-
tion was the primary exposure. All-cause and cardiovascular (CV) mortality 
through 2014 were the primary outcomes; mean follow-up was 9 years. We 
estimated associations between SBP and mortality using multivariable Cox 
proportional hazards regression, adjusting for age, sex, race, comorbidities, 
HbA1c, number of BP drugs, and CV risk factors. Relative to SBP 121-130 
mmHg, all-cause and CV mortality were significantly higher in those with an 
SBP of 100-120 mmHg or >160 mmHg on treatment. All-cause mortality was 
lowest in those with an SBP of 131-140 mmHg; CV mortality did not differ 
significantly between those with an SBP between 121 and 160 mmHg.

Conclusions: There was only minor variation in mortality rates for BPs from  
121 to 160 mmHg in patients with diabetes and hypertension in routine 
clinical care, but mortality was higher in those with treated BP <120 mmHg  
or >160 mmHg.

Figure.

Supported By: American Heart Association; U.S. Department of Veterans Affairs; 
National Institutes of Health
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Conclusion: The findings indicate that inpatient HG is positively associ-
ated with mortality and the group without T2DM is at highest risk. Glucose 
targets should be reconsidered for this group during their inpatient stay and 
their transition to the outpatient setting needs to be more closely monitored. 
Prospective research is needed to examine the efficacy of lowering their 
glucose targets on short-term mortality.

Supported By: D-Cure

186‑LB
The Importance of Metabolic Syndrome in Patient Progression to 
Type 2 Diabetes Mellitus
WILLIAM P. GLASHEEN, TRISTAN A. CORDIER, ANDREW RENDA, YANTING 
DONG, VINAY CHIGULURI, GIL HAUGH, Louisville, KY, Atlanta, GA

Introduction: Type 2 diabetes mellitus (T2DM) is a common chronic condi-
tion associated with significant risk of morbidity and mortality. Metabolic 
syndrome (MetS) is a chronic prevalent condition, but rarely documented in 
administrative data. A positive MetS finding comes from tracking five clinical 
dimensions, and employing a minimum three condition threshold. The aim 
of this study was to validate a new administrative data MetS algorithm by 
showing its relevance in tracking progression to T2DM.

Methods: A cohort of 1,321,314 persons enrolled for 3 years in a Medicare 
Advantage health and wellness company with no evidence of diabetes in 
the first year were tracked in the subsequent 2 years. Demographic informa-
tion along with evidence of prediabetes from administrative claims and lab 
data were documented for the first year. Algorithms to detect MetS and 
Charlson Comorbidity Index (CCI) were applied to the first year data. For the 
subsequent 2 years, ICD-10 diagnostic information from administrative data 
was tracked to identify individuals who progressed into T2DM. Descriptive 
statistics and Poisson regression analysis were used to assess correlation 
between first year data and subsequent relative risk for T2DM.

Results: The study population was 87.3% white, 56.4% female, mean age 
of 70.6, and an overall T2DM progression rate of 8.63%. In the first year, 
79.3% had no MetS and no prediabetes (NMNP), 6.9% had MetS but no 
prediabetes (MNP), 6.8% had no MetS but with prediabetes (NMP), and 7.1% 
had MetS with prediabetes (MP). Compared to NMNP, the MNP group had 
an elevated risk of progression to T2DM (RR 1.63 | 95% CL: 1.60, 1.67), as 
did NMP (1.73 | 1.70, 1.76), and MP (2.47 | 2.43, 2.51). Nonwhite races (1.31 
to 1.52), male (1.21), and higher CCI scores (1.02 to 1.45) all were associated 
with elevated and significant relative risk of T2DM.

Conclusion: Our findings reveal that use of MetS diagnosis and consider-
ation of patient demographics and CCI risk score yield valuable information 
regarding risk of T2DM.

EPIDEMIOLOGY—DIABETES COMPLICATIONS

187‑LB
Risk Profiles for Microvascular and Macrovascular Disease at Base‑
line in the Glycemia Reduction Approaches in Diabetes—A Compar‑
ative Effectiveness (GRADE) Study
KIEREN J. MATHER, RODICA POP-BUSUI, IONUT BEBU, CHELSEA BAKER, ROB-
ERT M. COHEN, JILL P. CRANDALL, CYRUS DESOUZA, JENNIFER B. GREEN, M. 
SUE KIRKMAN, HEIDI KRAUSE-STEINRAUF, MARY E. LARKIN, JEREMY PET-
TUS, ELIZABETH R. SEAQUIST, ELSAYED Z. SOLIMAN, EMILY B. SCHROEDER, 
DEBORAH J. WEXLER, GRADE RESEARCH GROUP, Indianapolis, IN, Ann Arbor, 
MI, Washington, DC, Aurora, CO, Cincinnati, OH, Bronx, NY, Omaha, NE, Durham, 
NC, Chapel Hill, NC, Rockville, MD, Boston, MA, San Diego, CA, Minneapolis, MN, 
Winston-Salem, NC, Denver, CO

Microvascular and macrovascular complications drive morbidity, mortal-
ity, and health care costs in type 2 diabetes (T2D). The GRADE trial enrolled 
5047 participants with T2D <10 years and treated with metformin only, with 
creatinine <1.4 (women) <1.5 (men) mg/dL, and HbA1c 6.8-8.6% at enroll-
ment. The enrolled population was 36% female, 57±10 years old (mean±SD), 
had T2D duration 4.2±2.8 years, and HbA1c 8.0±1.0%. Baseline prevalence 
was 1.0% for retinopathy (self-report), 15.8% for moderately increased 
albuminuria (albumin/creatinine ratio 31-300 mg/g), 2.4% for decreased 
eGFR (30-60 ml/minutes/1.73m2), 41.8% for neuropathy (Michigan Neuropa-
thy Screening Instrument clinical score >2), 5.1% for myocardial infarction 
(self-report); and 2.0% for stroke (self-report). The Table describes age- and 
sex-adjusted associations between individual risk factors and complications 
as odds ratios comparing the presence vs. absence of the complication. 
Notable features include associations of HbA1c, obesity and blood pressure 
with micro- but not macrovascular disease; association of triglycerides with 
microvascular disease only; and associations of smoking and HDL with both 
micro- and macrovascular disease. These data reveal unexpected patterns 

and BMI 31 kgm-2; 71% were white and 21% were black; 51% had diabetes 
(ICD 9 codes and diabetes Rx). Mismatches were defined by the hemoglobin 
glycation index (HGI) calculated from regression residuals of mean A1c on 
mean RPG within each period, averaged over the 3 periods. We evaluated 
the associations with HGI of each A1c variant and a genetic risk score (GRS; 
sum of alleles weighted by their reported A1c effect sizes) by race. Mean HGI 
was -0.07% A1c units in whites and 0.2% in blacks. Of the 22 variants, 15 at 
13 loci were associated with HGI (P<5 x 10-8, ANK1, CNTN5, ERAL1, G6PD, 
HBS1L/MYB, HK1, HIST1H4A/HFE, MYO9B, SENP1, SPTA1, SYN2, TMPRSS6 
and PEIZO1). GRS was associated with HGI (whites P=2 x 10-189, blacks P=1 
x 10-233) and explained HGI variance (whites 1.7%, blacks 5.1%), especially 
in those without diabetes (whites 3.5%, blacks 11.4%). People in the low-
est 10% of GRS had a glucose-independent fall in A1c (mean HGI, whites 
-0.19%, blacks -0.31% A1c units) while those in the highest 10% of GRS had 
the opposite (mean HGI, whites 0.06%, blacks 0.29%). The variants with 
the largest effects on HGI were rs1800562/HIST1H4A/HFE [mean HGI, AA: 
-0.37%, GG: -0.06% A1c units] in whites and rs1050828/G6PD [mean HGI, T: 
-0.31%; C: 0.29% A1c units] in black men.

Conclusions: HGI is higher in blacks than whites - a glucose-independent 
higher A1c. Common genetic variation explains 2-11% of the variance in HGI. 
Accounting for genetic variation in A1c may improve its accuracy in guiding 
diabetes care.

184‑LB
The Association of Impaired Fasting Glucose and Serum Fibroblast 
Growth Factor‑21 (FGF‑21)
HANBYUL KIM, HOCHAN CHO, Daegu, Republic of Korea

Prediabetes includes impaired fasting glucose (IFG) and impaired glu-
cose tolerance (IGT) and there is a strong probability that prediabetes will 
lead to diabetes mellitus (DM). Serum fibroblast growth factor 21 (FGF-21) 
is known to increase as a compensatory response to metabolic imbalance 
under conditions such as obesity, metabolic syndrome, and DM. This study 
aimed to identify the relationship of serum FGF-21 to prediabetes and to 
biomarkers of related metabolic diseases. Three hundred five Korean adult 
patients participated in a cohort study from June 2012 to December 2015. 
Study subjects comprised of those with normal glucose tolerance(n=165), 
prediabetes(IFG, IGT, n=87) and type 2 diabetes(n=54). The biochemical 
parameters were analyzed using auto-analyzer, and the level of FGF-21 
was estimated using an ELISA kit. The analysis revealed that FGF-21 lev-
els were significantly higher in the Prediabetes group compared to those in 
the normal group(193.94±10.62, 343.49±60.94)(P=0.004). One-way ANCOVA 
was conducted on the correlations between serum FGF-21 levels and other 
parameters, dyslipidemia(F=7.428, P=0.007), HbA1c(F=11.874, P=0.001) was 
show statistical significance.

In conclusion, our results revealed that serum FGF-21 level serves as a 
marker predicting IFG.

185‑LB
The Association between Inpatient Hyperglycemia and Thirty‑Day 
Mortality Is Modified by Type 2 Diabetes History
HANA’A RAYYAN ASSI, BECCA S. FELDMAN, MAYA LEVENTER-ROBERTS, ITA-
MAR RAZ, Tel Aviv, Israel, Jerusalem, Israel

Background: There is a well-established association between inpatient hyper-
glycemia (HG) and mortality. However, evidence is inconsistent regarding 
whether this association is differential among those with and without type 2 
diabetes mellitus (T2DM). Most studies results are limited by selected 
patient populations and many did not adjust for comorbidities. We aimed 
to examine if the association between inpatient HG and 30-day mortality 
is modified by T2DM status among a population-based cohort with over 15 
years of medical history.

Methods: A retrospective cohort study of individuals who were first hos-
pitalized between 2012-2015. Thirty-day mortality was assessed during 
the inpatient stay up to 30 days post discharge. The adjusted association 
between inpatient HG and mortality was first assessed with logistic regres-
sion models. Then, four interaction terms were entered into the model to 
assess if the association of HG with mortality significantly differed by pre-
hospital glycemic status (T2DM, prediabetes, unscreened and non-T2DM).

Results: The multivariate model demonstrated a 2.18-fold risk of mortal-
ity associated with HG (OR [95% CI]: 2.18 [2.07-2.29]). After including the 
interaction terms between HG and pre-hospital glycemic status the model 
yielded the following results: the odds of mortality, compared to T2DM 
group with HG, were 1.43 [1.27-1.62] in non-T2DM group, 1.32 [1.16-1.52] in 
prediabetes group, and 1.28 [1.02-1.60] in unscreened group. This relation-
ship remained robust throughout all sensitivity analyses that we conducted.
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Methods: UA was measured in sera (1997-2000) from a subset of partici-
pants (n=973; males=540, females=433) in the Diabetes Control and Com-
plications Trial/Epidemiology of Diabetes Interventions and Complications 
(DCCT/EDIC) study. Subsequent CVD events were adjudicated by a review 
committee masked to DCCT assignment and HbA1c levels, and defined as the 
time to the first of any of the following: non-fatal myocardial infarction (MI) 
or stroke, CVD death, silent MI on annual ECG, angina confirmed by ischemic 
changes with exercise tolerance testing, congestive heart failure, or revas-
cularization; MACE were defined as a composite of CVD death, nonfatal MI, 
or stroke. Cox proportional hazards models were used to evaluate prospec-
tively the effect of UA as a fixed covariate on CVD and MACE, separately by 
gender, and adjusted for age and HbA1c.

Results: Over 15 years follow-up, there were 201 adjudicated CVD events 
among 110 participants (HR=1.10 per 1 mg/dl change in UA, 95% CI 0.93-
1.30); 61 males experienced 96 events (HR=1.15, 95% CI 0.90-1.46) and 49 
females, 105 events (HR=1.17, 95% CI 0.88-1.56). There were 62 adjudicated 
MACE among 53 participants (HR=1.18, 95% CI 0.93-1.49); 29 males expe-
rienced 31 events (HR=1.10, 95% CI 0.77-1.58) and 24 females, 31 events 
(HR=1.47, 95% CI 1.01-2.14). No significant associations between quartiles of 
UA and either CVD or MACE were observed in either sex.

Conclusions: Our results show UA may not serve as a predictive biomarker 
for CVD events in T1DM adults. Sex-specific associations with MACE 
deserve further investigation.

190‑LB
National Trends and Outcomes in Patients with Uncontrolled Diabe‑
tes and Related Complications
NIDHI JAIN, MANYOO AGARWAL, DIPEN KADARIA, HELMUT O. STEINBERG, 
SAMUEL DAGOGO-JACK, Memphis, TN

Introduction: Patients with uncontrolled DM can present to the hospi-
tal with life threatening complications: DKA, hyperosmolar syndrome and 
coma. There is a paucity of data on the contemporary trends and outcomes 
of uncontrolled diabetes related hospitalizations (UDH).

Methods: We analyzed the 2003 to 2011 Nationwide Inpatient Sample 
database (https://www.hcup-us.ahrq.gov) to examine the trends and in-hos-
pital outcomes in patients with UDH aged ≥18 years in the U.S. All patients 
with primary diagnosis of uncontrolled DM were identified using ICD-9 CM 
codes- 250.02-250.03, 250.10 -250.13, 250.20 -250.23 and 250.3.

Results: From 2003 to 2011; 1,690,457 patients had UDH. The yearly hos-
pitalization increased from 171,408 (2003) to 216,965 (2011)(ptrend <0.001). 
Breakdown by sex, race, income and insurance status are in Table 1. The 
in-hospital mortality decreased from 0.8% to 0.4% (adjusted odds ratio [per 
year] 0.90; 95% confidence interval 0.89 to 0.91; ptrend <0.001). The average 
hospital charges increased from $14,370 to $22,897 (ptrend <0.001), whereas 
the average length of stay decreased from 3.9 to 3.4 days (ptrend <0.001).

Conclusion: Hospitalizations with UDH increased by ~25% in all U.S 
demographic groups between 2003 and 2011. However, outcomes improved 
during the same period, with decreases in length of stay and risk-adjusted 
in-hospital mortality.

in the clustering of risk factors with complications in GRADE patients with 
short T2D duration.

Table.

ACR≥30 eGFR<60 Retinopathy MNSI>2 MI Stroke
OR p OR p OR p OR p OR p OR p

HBA1C at screening (%) 1.038 0.3066 0.658 0.0030 0.837 0.2854 1.094 0.0017 0.996 0.9591 0.937 0.5605
BMI (kg/m2) 1.040 <0.0001 1.044 0.0029 0.980 0.3886 1.045 <0.0001 0.996 0.7193 0.996 0.8481
Waist Circumference (cm) 1.017 <0.0001 1.011 0.0757 0.991 0.3430 1.022 <0.0001 1.000 0.9365 1.001 0.7997
Smoking former* 1.036 0.6877 0.874 0.5251 0.426 0.0293 1.065 0.3473 1.546 0.0043 1.101 0.6799
Smoking current* 1.500 0.0002 1.154 0.6439 1.230 0.5770 1.238 0.0156 2.492 <0.0001 2.180 0.0036
Systolic BP (mm Hg) 1.021 <0.0001 0.995 0.4783 1.020 0.0235 1.002 0.1937 0.999 0.8298 1.010 0.0956
Diastolic BP (mm Hg) 1.022 <0.0001 0.994 0.5897 1.016 0.2746 0.998 0.6063 0.994 0.4131 1.011 0.2546
LDLc (mg/dl) ** 1.001 0.2902 0.999 0.6803 1.009 0.0437 0.999 0.2662 0.996 0.1526 1.004 0.2398
HDLc (mg/dl) 0.989 0.0021 0.980 0.0255 1.019 0.0787 0.993 0.0174 0.976 0.0003 1.004 0.5854
(log) Triglycerides (mg/dl) 1.477 <0.0001 1.589 0.0064 0.798 0.3734 1.115 0.0315 1.152 0.2142 0.869 0.4324
OR=Odds Ratio per unit increase in a quantitative covariate or for the stated 
category versus the complement. *Versus never smoking. ** Further adjusted 
for statin exposure.

Supported By: National Institute of Diabetes and Digestive and Kidney Diseases

188‑LB
Serum Apolipoprotein C‑III and Cardiovascular Events in Type 1 
Diabetes
ARPITA BASU, IONUT BEBU, ALICIA JENKINS, JULIE STONER, YING ZHANG, 
RICHARD L. KLEIN, MARIA F. LOPES-VIRELLA, W. TIMOTHY GARVEY, MATTHEW 
BUDOFF, TIMOTHY LYONS, DCCT/EDIC RESEARCH GROUP, Las Vegas, NV, Wash-
ington, DC, Sydney, Australia, Oklahoma City, OK, Edmond, OK, Charleston, SC, Bir-
mingham, AL, Torrance, CA

Background: Apolipoproteins Apo-B, Apo-C-III, and Apo-E are atherogenic 
and are associated with diabetic dyslipidemia and cardiovascular disease 
(CVD). Apolipoprotein-defined lipoprotein subclasses (ADLS) also show 
associations with CVD, but prospective associations of these detailed met-
rics with CVD in people with type 1 diabetes (T1DM) have not been explored.

Objective: Prospective associations of serum apolipoproteins and ADLS 
with CVD and major atherosclerotic cardiovascular events (MACE: compos-
ite of CVD death, nonfatal myocardial infraction or nonfatal stroke) in T1DM.

Methods: Serum apolipoproteins and ADLS (14 biomarkers in total) mea-
sured in sera (1997-2000) in a subset (n=465) of the Diabetes Control and 
Complications Trial/Epidemiology of Diabetes Interventions and Complica-
tions cohort. Prospective associations of CVD and MACE over 5942 and 6180 
patient-years follow-up, respectively, were investigated using Cox propor-
tional hazards models unadjusted and adjusted for risk factors.

Results: During 15 years follow-up, 50 CVD and 24 MACE events occurred. 
Significant positive univariate associations for CVD were: Lp-B, Apo-B, Apo-
C-III (total, heparin precipitate (HP), i.e., Apo-C-III in VLDL, and heparin soluble 
(HS), i.e., Apo-C-III in HDL) and Lp-B:C; for MACE: Apo-C-III sub fractions (total, 
Apo-C-III-HP, and Apo-C-III-HS). Adjusting for sex, age, HbA1c, systolic blood 
pressure, pulse rate, LDL-cholesterol, and triglycerides: for CVD, Apo-C-III-HS 
remained significant (HR (95% CI): 1.18 (1.03, 1.35); P=0.01). For MACE, total 
Apo-C-III and Apo-C-III-HS persisted when adjusted for age, HbA1c and LDL 
[1.11 (1.01, 1.22); P=0.02, and 1.22 (1.02, 1.45); P=0.02, respectively], but not for 
age, HbA1c and (log) triglycerides. No significant associations of other ADLS, 
Apo-A-I, A-II and Apo-E with CVD/MACE were observed.

Conclusions: Total serum Apo-C-III and Apo-C-III in HDL and Apo-B-con-
taining lipoproteins may serve as predictive biomarkers for CVD events in 
T1DM adults.

189‑LB
Uric Acid and Cardiovascular Disease in Type 1 Diabetes
ARPITA BASU, BARBARA BRAFFETT, ALICIA JENKINS, IONUT BEBU, RICH-
ARD L. KLEIN, MARIA F. LOPES-VIRELLA, SAMUEL DAGOGO-JACK, TREVOR J. 
ORCHARD, AMISHA WALLIA, JOHN LACHIN, W. TIMOTHY GARVEY, TIMOTHY 
LYONS, DCCT/EDIC RESEARCH GROUP, Las Vegas, NV, Rockville, MD, Sydney, Aus-
tralia, Washington, DC, Charleston, SC, Memphis, TN, Pittsburgh, PA, Chicago, IL, 
Birmingham, AL

Background: Serum uric acid (UA) is associated with the pathogenesis of 
diabetes complications, including cardiovascular disease (CVD) and kidney 
injury. Current epidemiological evidence is limited regarding the association 
between UA and the development of CVD in type 1 diabetes mellitus (T1DM).

Objective: To examine associations of serum UA with CVD and major ath-
erosclerotic cardiovascular events (MACE) in T1DM.
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effective clinical management may help preserve optimal cognitive function 
in adults with T2D.

Supported By: National Heart, Lung, and Blood Institute (K01HL120951, P50-HL105185); 
National Institute on Aging (P01AG023394)
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193‑LB
Real‑World Distribution of Hematocrit Values in the Netherlands 
and the Czech Republic—A Cross‑Sectional Study
TOMAS ZIMA, HUIBERT STORM, MARTIN SPACEK, SAMI WARDAT, OLIVER 
HAUSS, ROLF HINZMANN, Prague, Czech Republic, Leeuwarden, Netherlands, 
Mannheim, Germany, Maxdorf, Germany

Many self-monitoring of blood glucose (SMBG)-systems demonstrate 
positive glucose bias at lower and negative bias at higher hematocrit (HCT) 
levels. Variations can thus lead to measurement errors and possibly to over- 
or underdosage of insulin. ISO 15197:2013 demands that manufacturers pub-
lish HCT-ranges within which BG-meters perform within certain tolerance 
limits. But how wide should these ranges be? In this cross-sectional study, 
we collect real-world data from hospital outpatients to assess the frequency 
of out-of-range HCT-values compared to healthy individuals.

Data from more than 1 million patients were collected from hospitals in 
Leeuwarden (NL) and Prague (CZ) and stratified by outpatient status, sex and 
age. Data were compared to common HCT labelled range limits and data 
from 1780 healthy Czech subjects to assess differences in distribution.

Compared to healthy subjects, outpatients from Prague were distributed 
with significantly higher dispersion of values. Independent of the location, 
low HCT-values are common in age groups known to also have high preva-
lence of diabetes.

Real-world data indicate that BG-meters labelled to perform only within 
the frequently used 30-55% range would leave thousands of patients at risk 
of falsely high or low results. Adequate SMBG-systems should be chosen 
carefully, particularly for patients with increased and decreased HCT-values.

Table.

Age 
group

Location Total  
number 

Female/Male

Number <30% 
HCT F/M

Percentage 
<30% HCT F/M

Prevalence 
of Diabetes 

(Eurostat) F/M
55‑64 NL 27329/33546 1043/1324 3.8%/3.9% 6.2%/10.3%
55‑64 CZ 22212/19035 748/970 3.4%/5.1% 10.9%/11.6%
65‑74 NL 32004/44181 1958/2849 6.1%/6.4% 12.0%/15.0%
65‑74 CZ 33598/31321 1987/1924 5.9%/6.1% 18.1%/19.5%
75+ NL 42435/45080 3431/4535 8.1%/10.1% 14.4%/19.7%
75+ CZ 26645/22706 1923/2041 7.2%/9.0% 27.3%/25.3%

194‑LB
Impact of Longitudinal Changes in Metabolic Syndrome Status Over 
Two Years on 10‑Year Incident Type 2 Diabetes Mellitus
JI HYE HUH, SUJIN LEE, Wonju, Republic of Korea, Seoul, Republic of Korea

Aim: Metabolic syndrome (MetS) is a known predictor of diabetes mellitus 
(DM), but whether longitudinal changes in MetS status modify the risk for 
DM remains unclear. We investigated whether temporal changes in MetS 
status over two years modify the 10-year risk of incident DM.

Methods: A prospective cohort study was conducted in 7,317 adults aged 
40-70 years without DM at baseline. Subjects were categorized into four 
groups based on repeated longitudinal assessment of MetS status over two 
years: non-MetS, resolved MetS, incident MetS, and persistent MetS. The 
hazard ratio (HR) of new-onset DM during 10 years was calculated in each 
group using Cox models.

Results: During the 10-year follow-up, 1,099 (15.0%) developed DM. Com-
pared to the non-MetS group, the fully adjusted hazard ratios for new-onset 
DM were 1.27 (1.01-1.61) in the resolved MetS group, 1.78 (1.43-2.22) in the 
incident MetS group, and 1.85 (1.52-2.26) in the persistent MetS group (P for 
trend <0.001). The risk of DM in subjects with resolved MetS was attenu-
ated compared to those with persistent MetS over two years (P<0.001). The 
adjusted hazard ratio for 10-year developing DM gradually increased as the 
number of MetS components increased two years later (Figure 1).

Conclusion: We found that discrete longitudinal changes pattern in MetS 
status over two years associated with 10-year risk of DM. These findings 
suggest that monitoring change of MetS status and controlling it may be 
important for risk prediction of DM.

191‑LB
The Rates of Overtreatment and Deintensification of Antidiabetic 
and Antihypertensive Medications in Patients with Diabetes Mel‑
litus
ALPER SONMEZ, ILKER TASCI, IBRAHIM DEMIRCI, CEM HAYMANA, CEM BARCIN, 
HASAN AYDIN, SEVKI CETINKALP, FEYZA YENER OZTURK, KAMILE GUL, TEVFIK 
SABUNCU, ILHAN SATMAN, FAHRI BAYRAM, TEMD STUDY GROUP, Ankara, 
Turkey, Istanbul, Turkey, İzmir, Turkey, Kahramanmaras, Turkey, Sanliurfa, Turkey,  
Kayseri, Turkey

Background: Targeting better HbA1c and blood pressure (BP) goals may 
endanger older adults with type 2 diabetes mellitus (T2DM) for a number of 
risks. Overtreatment of T2DM and hypertension (HTN) is a trending issue but 
awareness and attitudes of physicians need to be explored.

Objective: To assess the rates and predictors of overtreatment and 
undertreatment of glycemia and blood pressure in older adults with T2DM. 
Treatment deintensification or intensification by the physicians were also 
investigated.

Method: Data from older adults (≥65 years) enrolled in a large nation-
wide T2DM survey in 2017 across Turkey were analyzed. Overtreatment was 
defined as HbA1c <6.5% plus use of ≥2 oral hypoglycemics or insulin, and 
systolic BP <120 mmHg or diastolic BP <65 mmHg plus use of ≥2 drugs). 
Undertreatment was defined as HbA1c >9% at all, and SBP >140 mmHg or 
DBP >90 mmHg plus use of <3 drugs. Deintensification or intensification 
rates were calculated according to treatment modification by the physicians.

Results: A total of 1276 patients were included. The overtreatment rates 
for glycemia and BP were 9.8% and 5.9%, whereas undertreatment rates 
were 14.2% and 17.7%, respectively. In the adjusted model, use of oral 
hypoglycemics only (OR:3.1, 95% CI:1.9-5.3) and follow-up at a private clinic 
(OR:2.2, 95% CI:1.2-3.9) were the predictors of glycemia overtreatment. 
Presence of microvascular complications (OR:2.0, 95% CI:1.1-3.5) was the 
only predictor of BP overtreatment. The deintensification and intensification 
rates for glycemia were 25% and 75.7% respectively, and for the BP 10.9% 
and 9.0% respectively.

Conclusion: The overtreatment rates of diabetes and BP in Turkish older 
adults with T2DM were consistent with the previous studies, while the under-
treatment rates were much higher. Doctors seem to feel more comfortable 
to intensify glycemic management and largely ignore BP control. The results 
warrant enforced measures to improve care of older adults with T2DM.

Supported By: Society of Endocrinology and Metabolism of Turkey
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192‑LB
The Mediterranean Diet and Two‑Year Changes in Cognitive Func‑
tion in Puerto Rican Adults With vs. Without Type 2 Diabetes
JOSIEMER MATTEI, SHERMAN J. BIGORNIA, MERCEDES SOTOS-PRIETO, 
TAMMY SCOTT, XIANG GAO, KATHERINE L. TUCKER, Boston, MA, Durham, NH, 
Athens, OH, State College, PA, Lowell, MA

People with type 2 diabetes (T2D), especially uncontrolled T2D, have high 
risk of cognitive decline. The role of a Mediterranean diet on cognitive func-
tion has not been assessed for adults with vs. without T2D within the same 
population. We aimed to determine associations of a Mediterranean diet 
score (MeDS) with 2 year changes in cognitive function by T2D status and by 
glycemic control status. We used data from the Boston Puerto Rican Health 
Study (mean (SD) age= 57.2 (7.6) y; n=711 without T2D; n=465 with T2D 
defined as fasting plasma glucose ≥ 126 mg/dL or medication use). Glycemic 
control at baseline was categorized as uncontrolled (hemoglobin A1c ≥7%; 
74% of T2D sample)) vs. controlled (26%). Two-y changes in glycemic con-
trol were defined as stable/improved (32%) vs. poor/declined (68%). Base-
line MeDS ranged from 0-9 by scoring participants within the sex-specific 
healthy median intake of 9 foods and nutrients. The primary outcome was 
2 year change in global cognitive function z-score, which included 7 cog-
nitive tests. Adjusting for baseline sociodemographic and lifestyle factors, 
comorbidities, and baseline measure, MeDS was positively associated with 
2 year change in global cognitive function in adults with T2D (β ± SE=0.027 ± 
0.011; p=0.016) but not without T2D (-0.002 ± 0.008; p=0.80). Similar results 
were noted for single cognitive tests (i.e., mini-mental state examination, 
word recognition, digit span, clock drawing). Better global cognitive func-
tion over 2 years with higher MeDS was noted with glycemic control at 
baseline (0.062 ± 0.020; p=0.004) or stable/improved over 2 years (0.053 ± 
0.019; p=0.007), but not for uncontrolled or poor/declined glycemic control. 
Adhering to a Mediterranean diet is associated with positive 2 year changes 
in cognitive function among adults with T2D. Glycemic control further sus-
tains these benefits, suggesting that both a healthy Mediterranean diet and 
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bidities. Adults 18 years and above with T2D were included. Pregnant and 
lactating females were excluded. SPSS version 24 was used to analyze data.

Results obtained showed 13 (8 males and 5 females, p 0.181) of the 132 
patients tested were GAD 65 positive thus placing prevalence of LADA in 
NL at 9.7%. Baseline characteristics were similar in both GAD 65 positive 
and negative patients. None of the patients tested were positive for ICA 
antibodies thereby improving our confidence that the sample did not contain 
any patients with T1D. Prevalence of GAD 65 was higher in the patients 
requiring Insulin whereas the C-peptide levels were lower. BMI was high in 
both GAD 65 positive and negative group with data trending towards higher 
BMI in the GAD 65 positive group.

GAD 65 positivity was associated with older age group, higher BMI which 
is different from reported literature indicating that older age and obesity 
have a predictive value in diagnosis of T2D but not in LADA.

197‑LB
Cross‑Sectional Associations between Drinking Bottled Water and 
Prediabetes/Diabetes
KAUMUDI J. JOSHIPURA, MARIA A. TRAK, FRANCISCO J. MUÑOZ-TORRES, San 
Juan, PR

Dietary recommendations for healthy adults include adequate hydra-
tion (males: 125 ounces/day, females: 91 ounces/day) from drinking water, 
other beverages, and water contained in food. Bottled water sales in U.S. 
exceeded 11.7 billion gallons in 2015 (36.5 gallons per capita). Low water 
intake, as well as some chemicals in water sources, are associated with 
hyperglycemia. However, the association between drinking water sources 
and hyperglycemia/diabetes has not been studied. In a cohort of over-
weight/obese Puerto Ricans, we evaluated the association between water 
sources (bottled and filtered compared to tap water) and prediabetes/diabe-
tes. In 2014-2016, 1023 participants reported their primary source of water 
as bottled (52%), filtered (25%) and tap (23%); diabetes status was assessed 
using ADA criteria for fasting and 2-hour post load glucose, and HbA1c. 
Logistic regression models controlled for age, gender, waist circumference, 
smoking, alcohol intake, physical activity, and hypertension. Bottled water 
consumers (compared to tap water) had higher prediabetes (OR=1.43; 95% 
CI: 1.02, 2.01), and diabetes (OR=1.93; 95% CI: 1.08, 3.46). Further controlling 
for amount of water, sugar sweetened beverages, or canned food and drinks 
did not change the associations, but controlling for education or income 
strengthened the association with diabetes. Results were stronger when 
restricted to San Juan city residents (43%): prediabetes (OR=1.68; 95% 
CI: 1.01, 2.79), and diabetes (OR=4.05; 95% CI: 1.48, 11.1). Filtered water 
users had somewhat higher prediabetes/diabetes (OR=1.38; 95% CI: 0.93, 
2.04) compared to tap water users. Results suggest that drinking bottled 
water may be associated with higher prevalence of diabetes compared to 
tap water, potentially mediated by endocrine disruptors in plastic bottles. 
We cannot determine time sequence or causality, given the cross-sectional 
analyses. The impact of water sources on diabetes risk needs to be further 
evaluated longitudinally.

Supported By: National Institutes of Health

198‑LB
Dietary Animal and Saturated Fat Predict Future Visceral Fat Accu‑
mulation in Japanese Americans
TOMOSHIGE HAYASHI, KYOKO SATO, DONNA L. LEONETTI, STEVEN E. KAHN, 
SHINICHIRO UEHARA, WILFRED Y. FUJIMOTO, EDWARD J. BOYKO, Osaka, Japan, 
Seattle, WA

Both diet and visceral adiposity play key roles in cardiometabolic disease. 
However, the association between dietary fat and subsequent visceral fat 
accumulation is not known. Thus, we prospectively examined future visceral 
fat accumulation in relation to dietary intake of animal and plant fats, or sat-
urated and polyunsaturated fats in 312 nondiabetic Japanese-American men 
and women. Visceral adiposity was measured as intra-abdominal fat (IAF) 
area at the umbilicus by computed tomography at baseline and 10-11 years. 
Detailed dietary information was assessed at baseline using a food fre-
quency questionnaire and 24-hour recall. Insulin sensitivity was evaluated by 
homeostasis model assessment for insulin resistance (HOMA-IR) and insulin 
response by the insulinogenic index (IGI) [Δinsulin/Δglucose (30-0 minutes)]. 
After adjustment for baseline IAF, age, sex, smoking habits (non-smokers, 
past-smokers, current smokers), physical activity, alcohol consumption, 
HOMA-IR, IGI, total protein intake, and total carbohydrate intake in mul-
tiple linear regression models, baseline log transformed animal fat intake 
[coefficient=15.319 (P=0.002)], but not plant fat intake [0.163 (P=0.270)], was 
associated with future IAF change. In the model that included saturated and 
polyunsaturated fat substituted for animal and plant fat intake, saturated 
fat was associated with future IAF change in both men [0.892 (P=0.030)] 

Figure 1.

195‑LB
Lower Risk of Dementia in Elderly Patients Initiated on Dipepti‑
dyl Peptidase‑4 Inhibitor vs. Sulfonylurea—A Population‑Based 
Cohort Study
SEUNG JIN HAN, JA YOUNG JEON, KWANWOO LEE, TAE HO KIM, HYUN UK 
MOON, Suwon, Republic of Korea, Seoul, Republic of Korea

Background: Type 2 diabetes is related with an increased risk of dementia. 
Dipeptidyl peptidase-4 inhibitors (DPP-4i) have shown promising results for 
its use in dementia in preclinical studies. Therefore, we investigated the 
risk of developing dementia in elderly patients initiated on DPP-4i vs. sul-
fonylurea (SU).

Methods: A population-based cohort study using claims database named 
the Korean National Health Insurance Service Senior cohort (ver. 3.0, 1 Janu-
ary 2002 to 31 December 2015) was performed. DPP-4i-treated patients and 
SU-treated patients were matched by 1:1 propensity score matching which 
was calculated with 49 confounding variables. Kaplan-Meier curves and 
Cox proportional hazards regression analysis were performed to estimate 
the risk of dementia among patients who were prescribed DPP-4i compared 
with patients who were prescribed SU.

Results: In total, 7,561 patients on each group were paired using propen-
sity score matching. The risk of dementia was lower in the DPP-4i group 
compared to the DPP-4i group (hazard ratio [HR] 0.66; 95% confidence inter-
val [CI] 0.56-0.79; P<0.001). Also, HR of Alzheimer’s dementia, and vascular 
dementia were lower in DPP-4i-treated patients compared with SU-treated 
patients (HR 0.71; 95% CI 0.57-0.89); P=0.002 for Alzheimer’s dementia, HR 
0.50; 95% CI 0.30-0.85); P=0.01 for vascular dementia).

Conclusions: Our findings suggest that DPP-4i use decrease the risk of 
dementia compared with SU.

196‑LB
Autoimmunity in Patients with Type 2 Diabetes in Newfoundland 
and Labrador
SAHAR J. IQBAL, St. John’s, NL, Canada

Latent Autoimmune Diabetes of the Adult (LADA) is a slowly progressive 
form of diabetes associated with autoantibody positivity. LADA shares char-
acteristics with type 1 and 2 diabetes (T1D, T2D) but is often misdiagnosed 
as T2D. Epidemiologic data shows patients with LADA may account for 2 to 
12% of all cases of diabetes.

The aim of the study was to collect information on prevalence of autoim-
munity in patients with T2D and describe their characteristics in Newfound-
land and Labrador, Canada.

A cross- sectional study design was used to collect data in 140 patients. 
The frequency of GAD 65 antibody, ICA, Insulin and C-peptide levels was 
examined by radioimmunoassay and enzyme-linked immunosorbent assays. 
We collected data on height, weight, Body Mass Index (BMI) and tested 
for Thyroid Stimulating Hormone and Glycosylated Hemoglobin levels. Data 
collected included age at diagnosis, family history and number of co-mor-
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age, year of graduation, smoking and participation in college sports club. 
These data suggested that over 22.0kg/m2 of BMI at young age might be a 
risk factor for future T2DM in Japanese men.

201‑LB
Metabolic Markers Predictive of Prediabetes in the Korean Popula‑
tion
HEUN-SIK LEE, TAE-JOON PARK, BONG-JO KIM, Cheongju, Republic of Korea

Background: Prediabetes (PD) is a high-risk state for type 2 diabetes (T2D), 
but the risk of progression from PD to T2D can be prevented by early diagno-
sis and intervention. Metabolomics studies suggest that metabolic biomark-
ers can shed insight into etiological mechanisms and improve the accuracy 
of prediction of disease onset.

Objectives: We aimed to identify serum metabolic biomarkers and verify 
their predictive performance for PD in the Korean population, as compared 
to the performance of known clinical risk factor (CRF) as well as previously 
reported metabolites (PRM) in other population studies.

Methods: A targeted metabolomics was carried out to quantify serum 
metabolites for 1,723 participants from the Korea Association REsource 
(KARE) cohort from which 500 individuals were followed-up to 6-years. 
PD-related metabolites were identified at baseline by statistical methods 
including multivariable regression analysis, and tested their association to 
incidence of PD during follow-up.

Results: The 12 metabolites were significantly altered in PD (adjusted P<4.07 
E-04). These metabolites predicted incidence of PD with an area under curve 
(AUC) of 0.71. The AUC of the metabolic markers was significantly higher 
than that of the two PRM models (0.56 and 0.64, P<0.005) and the CRF (0.64, 
P<0.01). The performance of the metabolic markers compared to glucose 
model was significantly higher among the obese (BMI >= 25 kg/m2, 0.79 vs. 
0.58, P<0.001), significantly lower among the female (0.73 vs. 0.85, P<0.002) 
and the lean (BMI<25 kg/m2, 0.68 vs. 0.78, P<0.01), and not significantly dif-
ferent among the age and the male. The full model with metabolic markers, 
CRF, glucose yielded the best prediction (AUC=0.84).

Conclusion: Our results revealed that the novel metabolic markers are not 
only associated with the risk of PD, but also improve the prediction perfor-
mance in combination with classical approaches. These findings may help 
understanding causality of diabetes progression and developing preventive 
strategies for T2D.

202‑LB
Global Prevalence of Type 2 Diabetes over the Next Ten Years (2018‑
2028)
AMY BRADSHAW KAISER, NICOLE ZHANG, WOUTER VAN DER PLUIJM, Burl-
ington, MA

Objective: We aimed to estimate the global prevalence of type 2 diabetes 
over the next ten years, taking into account trends in obesity. Our analysis 
includes estimates for 45 countries representing almost 90% of the world 
population. We defined a prevalent case as anyone living with type 2 dia-
betes, irrespective of whether it has been formally diagnosed or not and 
excluded type 1 diabetes cases.

Methods: We performed a global systematic search of published stud-
ies and other data sources that reported the prevalence of type 2 diabetes, 
as well as any factors that may change its risk or prognosis over time or 
between countries. Our analysis is based on critically-appraised literature 
and database evidence that reports the total prevalence of type 2 diabetes. 
From the results of this search, we appraised and selected country-specific 
estimates to project up to national totals. These estimates were adjusted to 
account for historical or future trends in risk, as well as relevant differences 
between countries when extrapolations were made. Our model includes 
country-specific obesity prevalence to incorporate the impact of obesity on 
diabetes trends.

Results: We estimate that in 2018 there are more than 500 million preva-
lent cases of type 2 diabetes worldwide and the prevalence is comparable 
between high- and low-income countries. The prevalence will increase in all 
countries covered over the projection period, but the greatest growth will be 
experienced in lower-income countries.

and women [1.121 (P=0.022)], but a statistically significant interaction was 
present between sex and polyunsaturated fat, such that polyunsaturated 
fat intake was inversely associated with future IAF change in men [-1.290 
(P=0.003)], but not women [-0.058 (P=0.905)].

In conclusion, in both men and women, higher intake of animal fat and 
saturated fat, not plant fat, precede more visceral fat accumulation, while 
in men only, higher polyunsaturated fat intake precedes less visceral fat 
accumulation.

Supported By: National Institutes of Health

199‑LB
Mortality Risk in Adults With and Without Type 2 Diabetes after 18 
Years of Follow‑up in Northern Spain—The Asturias Study
JESSICA ARES, SERGIO VALDES, PATRICIA BOTAS, CECILIA SÁNCHEZ-RAG-
NARSSON, EDELMIRO MENÉNDEZ-TORRE, ELIAS DELGADO, Oviedo, Spain, 
Málaga, Spain, Avilés, Spain

Objective: People who develop type 2 diabetes (T2D) have higher mor-
tality risk. Regarding Asturias Study, after 18 years of follow-up, we have 
estimated all-cause, cardiovascular and cancer mortality-risks according to 
categories of impaired glucose metabolism.

Research Design and Methods: Asturias study (launched in 1998) included 
a mortality follow-up of 18 years of its regionwide sample representative of 
population aged 30-75 years. Age and sex- stratified hazard ratios (HR) were 
calculated for 48 participants with diagnosed T2D (self reported diagnosis or 
antidiabetic medication), 83 with undiagnosed T2D (no diagnosed T2D, gly-
cated hemoglobin A1c ≥6,5%, fasting glycemia≥126 mg/dL or glycemia after 
75g glucose load ≥200 mg/dL), 296 with prediabetes (glycated hemoglobin 
A1c 5,7-6,4%, fasting glycemia 100-125 mg/dL or glycemia after 75g glucose 
load 140-199 mg/dL) and 607 with normoglycemia.

Results: Over 18,612 person-years, 204 people died (32 with undiagnosed 
T2D, 30 with diagnosed T2D, 62 with prediabetes and 80 with normogly-
cemia). HR for all cause mortality, adjusted by previous cardiovascular dis-
ease, history of high blood pressure, LDL cholesterol level, age, sex, BMI and 
estimate glomerular filtration rate, was 2.22 (1.42-3.48) for diagnosed T2D, 
1.57 (1.03-2.39) for undiagnosed diabetes. Adjusted hazard ratio for cardio-
vascular mortality was 3.12 (1.55-6.29) for diagnosed T2D and, for cancer 
mortality, was 1.83 (0.79-4.22) vs. normoglycemia. Women with T2D have 
higher age-standardized cardiovascular-mortality risk than men with T2D 
(7.36 (2,84-19.09) vs. 1.58 (1.45-5.56)). People with prediabetes have similar 
mortality risks as people with normoglycemia.

Conclusions: In Asturias, age and sex-standardized all-cause mortality is 
more than two times higher for adults with T2D than for adults without T2D. 
HR for cardiovascular mortality is highly increased in women with T2D com-
paring with men with the same condition.

200‑LB
Over 22 kg/m2 of BMI at Young Age Is a Risk Factor for Future Diabe‑
tes in Japanese Men
YUKI SOMEYA, YOSHIFUMI TAMURA, YOSHIMITSU KOHMURA, KAZUHIRO 
AOKI, KOYA SUZUKI, SACHIO KAWAI, HIROYUKI DAIDA, Tokyo, Japan, Chiba, 
Japan

Type 2 diabetes (T2DM) is easily developed in Asian adults with normal 
body mass index (BMI), compared with other ethnicities with similar BMI. For 
example, it has been shown that slightly increased BMI level (>23 kg/m2) in 
middle age (around 50 years old) is a risk for development of T2DM in Asians. 
However, it is still unclear whether slightly elevated BMI at young age within 
normal BMI range (<25 kg/m2) also increases the risk of T2DM later in life. To 
clarify this, we investigate the impacts of BMI at young age on development 
of T2DM later in life by historical cohort study. The study subjects are male 
alumni who were graduated physical education school in Japan from 1971 
to 1991. From 2007 to 2017, a self-administered follow-up questionnaire was 
sent by mail to the subjects to ask their previous medical diagnosis of dia-
betes. This study analyzed 657 male alumni and covered 32-year follow-up 
period (interquartile range: IQR: 27-36) which included 20,607 person-years 
of observation. Subjects were 22 (22-22) years old at graduated college and 
54 (50-59) years old at final follow-up investigation. Median BMI was 22.0 
(21.1-23.0) kg/m2 at college age and 23.9 (22.3-25.6) kg/m2 at first follow-up 
investigation. During the period, 57 men developed diabetes. Then, the par-
ticipants were categorized into four categories: BMI at college age of <21.0 
kg/m2 (n=155), 21.0-22.0kg/m2 (n=172), 22.0-23.0kg/m2 (n=170), and ≥23.0kg/
m2 (n=160), and the incidence of diabetes was compared. The prevalence 
rates of diabetes for lowest to highest BMI categories were 4.5%, 7.6%, 
11.2%, and 11.3%, respectively (p=0.10), and their hazard ratios were 1.00 
(reference), 1.65 (95% CI: 0.66-4.14), 2.45 (1.02-5.87), and 2.51 (1.05-6.03), 
respectively (p=0.02 for trend). This trend was similar after adjustment for 
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were insulin-dependent. Endocrinologists and oncologists should collabo-
rate in managing such patients.

205‑LB
Index60 Is More Strongly Associated with the Highest Type 1 Dia‑
betes (T1D) Risk HLA DR3‑DQ2/DR4‑DQ8 (DQ2/DQ8) Genotype than 
Glucose Measures
MARIA J. REDONDO, SUSAN GEYER, HEBA M. ISMAIL, KEVAN C. HEROLD, 
ALBERTO PUGLIESE, JERRY P. PALMER, JAY SOSENKO, TYPE 1 DIABETES TRIAL-
NET STUDY GROUP, Houston, TX, Tampa, FL, Pittsburgh, PA, New Haven, CT, Miami, 
FL, Seattle, WA

Dysglycemia (i.e., fasting glucose=110-125 mg/dl; 30, 60, or 90-minutes 
glucose ≥200 mg/dl; and/or 2-h glucose=140-199 mg/dl, from oral glucose 
tolerance test [OGTT]) is used both as a predictive marker and pre-diagnostic 
endpoint in T1D prevention trials. However, recent evidence suggests that 
Index60 (based on fasting C-peptide, 60-minutes glucose and 60-minutes 
C-peptide, from OGTT) at a 1.00 threshold may be superior to dysglycemia. 
We thus hypothesized that Index60 is more strongly associated with T1D-
linked genetic factors than glucose measures alone. We compared autoan-
tibody-positive TrialNet Pathway to Prevention Study participants (n=1,098) 
with or without DQ2/DQ8 for associations with Index60, fasting glucose, 
2-h glucose and dysglycemia. Participants with DQ2/DQ8 (n=159) compared 
to those without it (n=912) had higher Index60 values (median [interquar-
tile range, IQR]=0.6 [-5.6 to 2.6] vs. 0.25 (-4.4 to 2.9]; p=0.001). In contrast, 
neither fasting glucose (p=0.51) nor 2-hour glucose p=0.07) were signifi-
cantly different between the groups. The percentage with Index60≥1.00 
was significantly higher in participants with (37.6%) than without (22.8%) 
DQ2/DQ8 (p=0.0001), whereas the percentages with dysglycemia were not 
significantly different (32.7% vs. 26.1%; p=0.11). Among those with normal 
OGTTs, Index60≥1.00 was more frequent among participants with DQ2/DQ8 
(23.8%) than without it (12.0%; p=0.001), while among participants with 
Index60<1.00, the frequency of dysglycemia was similar in those with and 
without DQ2/DQ8 (17.5% vs. 16.0%; p=0.70).

In conclusion, Index60, a metabolic marker based on glucose and C-pep-
tide, is more strongly associated with the highest T1D risk HLA DQ2/DQ8 
genotype than glucose measures, including dysglycemia. This suggests that 
Index60 has higher pathogenic specificity for T1D than glucose measures 
and should be considered for use in T1D prevention trials.

Supported By: National Institutes of Health

206‑LB
Establishing Cost‑Effectiveness of “Acceptable” T1D Care in Less‑
Resourced Countries
GRAHAM D. OGLE, JINGCHUAN GUO, GUNDUZ A. AHMADOV, ASHER FAWWAD, 
GABRIEL A. GREGORY, EMMA L. KLATMAN, TREVOR J. ORCHARD, Sydney, Aus-
tralia, Pittsburgh, PA, Baku, Azerbaijan, Karachi, Pakistan

Aim: Cost-effective arguments are needed to help convince less-resourced 
governments to provide essential T1D services. We developed two scenar-
ios for Pakistan (Lower-Middle Income) (S1) and Azerbaijan (Upper-Middle 
Income) (S2).

Methods: We modelled the complications/costs/mortality/Disability Adjusted 
Life Years (DALYs) associated with achieving a mean HbA1c of 9.0% (75 
mmol/mol) for S1 and 8.5% (69 mmol/mol) for S2 compared with those with 
a mean HbA1c level of 12.5% (113 mmol/mol). ‘Acceptable care’ S1 involved 
human insulin by multiple daily injections (MDI), two blood glucose tests/
day, education and complications screening etc. S2 was S1 with analog 
rather than human insulin and four tests/day. ‘Minimal care’ was non-MDI 
insulin, syringes and routine clinic reviews. A discrete time Markov illness-
death model with diabetes-duration-dependent transition probabilities was 
developed in R 3.3.1. Input parameters included 30 years (y) of University of 
Pittsburgh Epidemiology of Diabetes Complications (EDC) cohort statistics 
for T1D diagnosed <17 y of age and DALYs and background mortality data 
from WHO. Eleven complications were included. Costs were determined 
from international and local estimations.

Results: Complications were markedly raised with HbA1c at 12.5% com-
pared to 9.0% and 8.5%. For instance, blindness at 30 y was 49.4%, 11.6% 
and 9.5% respectively. For S1, 30 y total costs (maintenance and cost of 
acute and chronic complications) were $20,919/patient at 9.0% and $20,796 
at 12.5%. For S2, costs were $61,429 at 8.5% and $60,826 at 12.5%. Thirty 
y survival rate for Pakistan was 87% at 9.0% and 64% at 12.5%, and for 
Azerbaijan 91% at 8.5% and 66% at 12.5%. Cumulative DALYs lost in 30 
years in Pakistan were 2.6 y at 9.0% and 6.0 y (12.5%). Azerbaijan was 2.0 y 
(8.5%) and 5.8 y (12.5%).

EPIDEMIOLOGY—TYPE 1 DIABETES

203‑LB
The Presence of Cerebral White Matter Lesions and Lower Skin 
Microvascular Perfusion Predict Decline in General Cognitive Abil‑
ity in Type 1 Diabetes Patients but Not in Healthy Controls
ANNA L. EMANUEL, EELCO VAN DUINKERKEN, MIKE P. WATTJES, MARTIN 
KLEIN, FREDERIK BARKHOF, FRANK J. SNOEK, ETTO C. ERINGA, RICHARD IJZER-
MAN, ERIK H. SERNE, Amsterdam, Netherlands

Objective: Cognitive impairments in type 1 diabetes may result from 
hyperglycemia-associated cerebral microangiopathy. In this study we aimed 
to identify cerebral microangiopathy and skin microvascular dysfunction - as 
surrogate marker for generalized microvascular function - as predictors of 
cognitive decline over time.

Research Design and Methods: Twenty-five type 1 diabetes patients and 
25 matched healthy controls underwent neurocognitive testing at baseline 
and after follow-up (mean duration of 3.8±0.8 years). At baseline, 1.5 T cere-
bral magnetic resonance imaging was used to detect white matter lesions 
(WML) and cerebral microbleeds. In addition, skin capillary perfusion was 
assessed by means of capillary microscopy. Multiple linear regression analy-
sis was performed to examine if cerebral microangiopathy and capillary per-
fusion were associated with changes in cognitive performance.

Results: In type 1 diabetes patients, but not in healthy controls, the pres-
ence of WML (ß=-0.419;p=0.037) as well as lower skin capillary perfusion 
(baseline: ß=0.753;p<0.001; peak hyperemia: ß=0.743;p=0.001; venous occlu-
sion: ß=0.675;p=0.003; absolute capillary recruitment: ß=0.549;p=0.022) at 
baseline were associated with decline in general cognitive ability over time, 
independent of age and sex, HbA1c and severe hypoglycemic events. The 
relationship between WML and cognitive decline was significantly reduced 
to non-significant levels after adjusting for capillary perfusion.

Conclusions: In type 1 diabetes patients, presence of WML and lower skin 
capillary perfusion predict poorer general cognitive ability over time. The 
relationship between WML and cognitive decline was significantly reduced 
when adjusting for capillary perfusion, suggesting that generalized micro-
vascular dysfunction at least partly underlies WML-associated cognitive 
decline.

Supported By: Dutch Diabetes Research Foundation; European Foundation for 
the Study of Diabetes

204‑LB
A Systematic Review of Cases of Diabetes Mellitus following 
Immune Checkpoint Inhibitor Therapy for Cancer
KARA R. MIZOKAMI-STOUT, ROMA GIANCHANDANI, MARK MACEACHERN, 
RAVI M. IYENGAR, SARAH YENTZ, LIYAN SHEN, BRUCE G. REDMAN, MENG 
TAN, Ann Arbor, MI, Qingdao, China

Introduction: Immune checkpoint inhibitors (ICI) [anti-PD-1, anti-PD-L1, and 
anti-CTLA-4] are novel drugs increasingly used to treat solid tumor malig-
nancies. Immune-related adverse events (irAE) occur with such therapy. We 
conducted a systematic review of case reports on endocrine irAE following 
ICI therapy. Here, we focus on the diabetes mellitus (DM) irAE case reports.

Method: In July 2017 we searched Medline, Embase, Cochrane Central 
Register and Web of Science for articles related to endocrine irAE and ICI. 
From 815 citations retrieved, 241 mentioned DM. From these, 32 articles 
reported 43 cases (had close temporal relationship of immunotherapy and 
development of DM IrAEs and clinical, biochemical, and/or treatment data). 
A hand-search in Jan 2018 found 8 more papers with 8 cases. These 51 cases 
were reviewed independently by 2 co-authors for quality of data, using a 
standardized form.

Results: Thirty-five patients presented in DKA (21 with fulminant T1DM), 
15 with hyperglycemia, and 1 with lab data not reported (NR). The median 
age of the 31 males and 20 females was 63 years. Median time to onset 
of DM was 7 weeks after treatment initiation. Anti-GAD65, IA2, or ZnT8 
were positive in 53% and negative or NR in 47%. Top 2 cancer treated were 
melanoma (n=23) and non-small cell lung cancer (n=11). The ICIs used were 
anti-PD-I (n=34); anti-PD-L1 (n=4); anti-PD-1 + CTLA-4 (n=7); and anti-CTLA-4 
then anti-PD-1 (n=6). When DM occurred, ICI was stopped in 16, continued 
in 12, and NR in 23. At onset, 3 cases with known T2DM continued with oral 
meds, but all were treated with insulin and fluids. All patients recovered - 38 
remained on insulin, 1 stopped insulin 81 days after ICI was stopped; and 
12 NR.

Conclusion: Reported cases of T1DM irAE are rising - 9 in 2015, 13 in 2016 
and 28 in 2017. Most (69%) presented in DKA. All were treated with anti-
PD-1/PD-L1 drugs with the majority on monotherapy. All recovered and 38 
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ence the core gut microbiome and posit a novel mechanism whereby the 
microbiome may influence the pathogenesis of type 1 diabetes.

GENETICS—TYPE 2 DIABETES

210‑LB
Polygenic Risk Testing at the Time of Diagnosis of Diabetes Could 
Help Prevent Its Micro‑ and Macrovascular Complications
PAVEL HAMET, FRANCOIS HARVEY, MOUNSIF HALOUI, MARK WOODWARD, 
RAMZAN TAHIR, FRANÇOIS-CHRISTOPH MAROIS-BLANCHET, CAROLE LONG, 
MICHEL MARRE, STEPHEN HARRAP, JOHN CHALMERS, JOHANNE TREMBLAY, 
Montreal, QC, Canada, Oxford, United Kingdom, Paris, France, Parkville, Australia, 
Sydney, Australia

Cardiovascular and renal complications of T2D represent a human and 
societal burden. Early detection of susceptibility to complications could 
help their prevention. Clinical scores are useful to predict hard outcomes 
but genomic score can be applied earlier than a risk factor based score and 
thus save morbidity. We have constructed a polygenic risk score (PRS) based 
on genetic variants associated to risk factors and outcomes of T2D available 
from GWAS catalog and tested it on 5,000 genotyped Caucasian subjects 
with T2D of ADVANCE trial and its 5 year extension in ADVANCE-ON. We 
selected 620 SNPs which in combination with geo-ethnic principal compo-
nent, age of onset and diabetes duration achieved a highly significant predic-
tion of outcomes, including cardiovascular (AUC=0.80) and total mortality 
(AUC=0.77), equalling and surpassing such clinical scores as Framingham 
and UKPDS. The highest positive predictive values for micro- and macro-
vascular prevalent cases were 81% and 78%, respectively. Individuals within 
the highest tertile of genetic risk for total prevalence of both microvascular 
and macrovascular events, had significantly higher cardiovascular death than 
subjects with the lowest genetic score (p=2.02x10-12). The number needed to 
treat to prevent one CV death over 5 years by ADVANCE therapies, was 12 in 
subjects with high PRS (p=0.0045) compared to 45 (p=0.14) in subjects with 
low PRS. Cox cumulative hazard plots demonstrated persistence of benefits 
for all cause and cardiovascular mortality in high PRS tertile over 10 years 
of intensive blood pressure control, while for glucose intensive therapy the 
benefit was restricted to the high PRS group for end-stage renal disease. We 
conclude that the use of a PRS that detects the risk of micro- and macrovas-
cular complications at the time of T2D diagnosis could effectively assist in 
preventive and therapeutic measures to attenuate diabetes complications.

Supported By: Consortium Québécois sur la Découverte du Médicament; Le 
Ministère- inistère de l’Économie, de la Science et de l’Innovation; Quebec Govern-
ment; Les Laboratoires Servier; Genome Quebec

211‑LB

WITHDRAWN

Conclusion: ‘Acceptable care’ is of similar cost to ‘Minimal care’ in Paki-
stan and Azerbaijan, with improved survival and reduced DALYs. This model 
can be used in other less-resourced countries.

Supported By: The Leona M. and Harry B. Helmsley Charitable Trust

207‑LB
Dysglycemia Is as Common in Autoantibody‑Negative Relatives as 
in Single‑Autoantibody‑Positive Relatives of Type 1 Diabetes (T1D) 
Patients
EMILY K. SIMS, PING XU, JAY S. SKYLER, ALBERTO PUGLIESE, JEFFREY KRISCHER, 
CARLA GREENBAUM, JEFFREY MAHON, KEVAN C. HEROLD, JERRY P. PALMER, JAY 
SOSENKO, Indianapolis, IN, Tampa, FL, Miami, FL, Seattle, WA, London, ON, Canada, 
New Haven, CT

Autoantibody positive (Ab+) relatives of T1D patients have an increased 
risk for dysglycemia and progression to T1D. However, the occurrence of 
dysglycemia in Ab- relatives is not known. Thus, we compared the fre-
quency and pattern of dysglycemia from oral glucose tolerance tests (OGTTs) 
between Ab- (n=101; mean age: 11.7± 3.6 years) and single Ab+ (n=977; mean 
age 10.4± 3.9 years) relatives in the TrialNet Pathway to Prevention study. 
Single Abs were ICA, GADA, IA-2A, mIAA, or ZnT8A. The glucose criteria 
for dysglycemia were: fasting 110-125 mg/dl; 30, 60, and/or 90-minutes glu-
cose ≥ 200 mg/dl; and/or 120-minutes glucose 140-199 mg/dl. Of the Ab-’s, 
29/101 (28.7%) had at least one dysglycemic OGTT at baseline or during 
follow-up, whereas 192/977 (19.7%) Ab+’s had a dysglycemic OGTT. At base-
line, there were no significant differences in the proportions of dysglyce-
mia [Ab-’s: 13/101 (12.9%) vs. Ab+’s: 114/977 (11.7%)]. Of those with normal 
OGTTs at baseline, the proportion progressing to dysglycemia was actually 
higher (p=0.007) in the Ab-’s (dysglycemia/total: [16/87 (18.4%) vs. 78/846 
(9.2%)], but the hazard ratio for dysglycemia risk from a Cox regression 
analysis was not significant after adjustments for age, BMI%tile, relation 
to proband, and number of OGTTs performed. OGTT glucose and C-peptide 
at the first dysglycemic OGTT did not differ significantly between Ab-’s and 
Ab+’s after adjustments, except for a higher 90-minutes glucose in the Ab-’s 
(p=0.004). The early C-peptide response values (30-0 minutes C-peptide) did 
not differ significantly between the groups and were not indicative of overt 
insulin deficiency (Ab-’s: 5.6± 3.2 ng/ml vs. Ab+’s: 5.2± 3.3 ng/ml).

In summary, dysglycemia was as common in Ab- relatives as in single Ab+ 
relatives with similar dysglycemic OGTT patterns. These findings suggest that 
dysglycemia can precede Ab’s during the progression to T1D and/or an appre-
ciable proportion of single Ab+ dysglycemic individuals do not develop T1D.

GENETICS—TYPE 1 DIABETES

208‑LB

WITHDRAWN

209‑LB
Genetic Risk for Type 1 Diabetes Profoundly Influences the Core Gut 
Microbiome in Children
JORDAN RUSSELL, LUIZ ROESCH, MARK A. ATKINSON, DESMOND SCHATZ, 
ERIC W. TRIPLETT, JOHNNY LUDVIGSSON, Gainesville, FL, São Gabriel, Brazil, 
Linköping, Sweden

All of the gut microbiome associations with type 1 diabetes autoimmu-
nity to date have been discovered in cohorts where all subjects are at high 
genetic risk for the disease. The design of such cohorts precludes an assess-
ment of the influence HLA high risk alleles on gut microbiome composition. 
This question is addressed here by using stool samples from the general 
population All Babies in Southeast Sweden (ABIS) cohort where most chil-
dren are at no genetic risk for type 1 diabetes. A proportion of ABIS children 
do possess high risk alleles including DR3/DQ2, DR4/DQ8, and DRB1. DNA 
from stool samples, collected at one year of age from 441 ABIS children (169 
at high genetic risk), stored at -80°C, was extracted and 16S rRNA ampli-
fied, sequenced, and analyzed. The core microbiome for each category was 
computed by including only those reads from taxa found in at least 70% 
of all subjects within that group. The core microbiomes of the two groups 
were readily separated by PCoA (Figure 1) and were significantly different 
(p=0.001). Each core microbiome comprised about 65% of the reads col-
lected. Bifidobacterium was significantly higher in the no-risk group while 
Veillonella was higher in the risk group. Thus, HLA risk alleles appear to influ-
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214‑LB
Conserved Haplotype in SGLT1 and Risk for Dietary Hyperglycemia
SARA B. SEIDELMANN, ELENA FEOFANOVA, BING YU, NORA FRANCESCHINI, 
BRIAN CLAGGETT, MIKKO KUOKKANEN, TAPANI M. EBELING, SR., MARKUS 
PEROLA, VEIKKO SALOMAA, AMIL SHAH, JOSEF CORESH, ELIZABETH SEL-
VIN, CALUM A. MACRAE, SUSAN CHENG, ERIC BOERWINKLE, SCOTT SOLO-
MON, Boston, MA, Houston, TX, Chapel Hill, NC, Helsinki, Finland, Oulu, Finland,  
Baltimore, MD

Background: Loss of function mutations in SGLT1 lead to a rare, severe 
malabsorption disorder and neonatal death if untreated. The clinical conse-
quence of SGLT1 variation in the general population is unknown.

Methods: Exome sequencing was performed in participants from 4 U.S. 
communities in the ARIC Study. Association of nonsynonymous substitu-
tions (NS) in SGLT1 with impaired glucose tolerance (IGT) and other cardio-
metabolic outcomes were assessed.

Results: Among 5687 European Americans (mean age 54±6), those with at 
least two NS in SGLT1 had lower odds of IGT and obesity than non-carriers 
determined by a relatively common (6.7%) haplotype of 3 missense muta-
tions: Asn51Ser, Ala411Thr, and His615Gln [IGT, OR=0.71 (0.59-0.86); obesity, 
OR=0.79 (0.66-0.96)]. Replication in African Americans n=2791 confirmed 
the association of reduced IGT [0.39 (0.17-0.91)] and obesity [0.60 (0.37-
0.98)] in haplotype carriers. In combined ARIC samples, haplotype carriers 
had reduced DM and death or heart failure [HR=0.81 (0.69-0.94) and 0.80 
(0.70-0.91)]. Association of the haplotype with lower IGT, obesity, and death 
persisted in meta-analysis with an external Finnish sample (n=27,294).

Conclusions: Missense variants in SGLT1 protect from diet induced hyper-
glycemia and may protect from obesity and additional disease outcomes in 
multiple populations, providing support for therapies that target SGLT1 to 
prevent and treat metabolic conditions.

Table. OGTT and Obesity According to the Asn51Ser/Ala411Thr/His615Gln 
Haplotype in SGLT1.

Oral Glucose Tolerance Test
Fasting Glucose

Value
(mg/dL; beta-
coefficients)

2-hour Glucose
Value

(mg/dL; beta-
coefficients)

Impaired
Glucose 

Tolerance
OR (95% CI)

Prevalent 
Obesity

OR (95% CI)

ARIC European‑
Americans

-2.7 (-5.1, -0.3) -8.0 (-12.7, -3.3) 0.71 (0.59, 0.86) 0.79 (0.66, 0.96)

ARIC African‑
Americans

-4.3 (-19.7, 11.1) -16.3 (-36.6, 4.1) 0.39 (0.17, 0.91) 0.60 (0.37, 0.98)

ARIC Combined -5.9 (-9.1, -2.8) -8.1 (-13.0, -3.2) 0.72 (0.59, 0.87) 0.66 (0.55, 0.79)
P-value‡ 2.2 x 10-4 1.2 x 10-3 8.3 x 10-4 1.3 x 10-5

FINRISK/DILGOM -0.3 (-1.5, 1.1) -3.2 (-4.8, -1.6) 0.81 (0.68, 0.98) 0.89 (0.71, 1.12)
Meta‑Analysis -1.1 (-2.3, 0.1) -4.7 (-7.3, -2.0) 0.77 (0.67, 0.88) 0.74 (0.64, 0.85)

P-value‡ 0.08 6.5 x 10-4 8.9 x 10-5 3.3x10-5

Supported By: National Institutes of Health (2T32HL094301-06)

215‑LB
Replication of Previously Type 2 Diabetes Associated Loci in 35,000 
Samples of Korean Population
YOUNG JIN KIM, MI YEONG HWANG, DONG MUN SHIN, Cheongju, Republic of 
Korea

In the last decade, genome-wide association studies (GWAS) have 
revealed about hundreds of loci associated with type 2 diabetes(T2D) and 
related traits. However, most of loci have been discovered based on Europe-
ans and a few GWAS conducted in populations with East Asian ancestry. To 
identify genetic variants responsible for complex traits such as T2D, obesity, 
and blood biochemical traits in Koreans, Korea Biobank Array(KBA) project 
was initiated in 2014. KBA is designed to contain about 830K tagging and 
functional variants optimized for Korean genome. In this study, quality con-
trolled genotype data of about 35,000 samples was used. Among them, we 
conducted genome-wide association scan in 3,022 T2D case subjects and 
27,195 control subjects. As a result, we replicated five previously known loci 
(CDKAL1, SLC30A8, CDKN2A, KCNQ1, and HNF1B) at genome-wide signifi-
cance (P <= 5x10-8). We further compared genetic effects in Koreans with 
those of previously reported loci. As of March 2018, there were 373 unique 
variants of 50 T2D GWAS papers listed in GWAS catalogue. Among 373 vari-
ants, 359 variants were available after excluding variants with low imputa-
tion quality (<0.3). We compared odds ratios of 359 variants between KBA 
T2D GWAS and previously reported results. In overall, Pearson correlation 
coefficient of odds ratios was -0.04. For replicated results (130 variants with 
P<0.05 in KBA T2D GWAS), however, we observed high correlation (r=0.58). 

212‑LB
Discovery and Fine‑Mapping of Type 2 Diabetes Susceptibility Loci 
in Diverse Populations Using More than a Million Individuals
ANUBHA MAHAJAN, HIDETOSHI KITAJIMA, XUELING SIM, MAGGIE NG, 
WEIHUA ZHANG, JENNIFER E. BELOW, ANTHONY J. PAYNE, KYLE GAULTON, 
ANDREW MORRIS, Oxford, United Kingdom, Singapore, Singapore, Winston-Salem, 
NC, London, United Kingdom, Nashville, TN, La Jolla, CA, Liverpool, United Kingdom

To discover type 2 diabetes (T2D) loci and enhance fine-mapping resolu-
tion, we conducted the largest meta-analysis of genome-wide association 
studies of the disease to date by aggregating 171,262 cases and 1,075,072 
controls from diverse populations (45% non-European ancestry). We iden-
tified 250 loci at genome-wide significance (p<5x10-8); 59 mapped outside 
regions previously implicated in T2D. Across these loci, conditional analy-
ses revealed a total of 475 distinct signals of association (locus-wide sig-
nificance, p<10-5). We observed strong evidence of heterogeneity in allelic 
effects on T2D (pHET<1.4x10-4, Bonferroni correction) correlated with ances-
try at 17% of signals, including LEP (rs35589574, pHET=4.8x10-25, East Asian 
specific) and multiple associations at/near KCNQ1 and TCF7L2 (representing 
ethnic-specific/-differentiated effects). T2D-associated variants showed 
significant enrichment (odds-ratio range 1.90-6.63; p<0.05) in coding exons, 
pancreatic islet enhancers and promoters, adipose enhancers, and binding 
sites for transcription factors, including NKX2.2 and FOXA2. Increased sam-
ple size, population diversity, and annotation-informed fine-mapping sub-
stantially improved localisation of potential causal variants compared with 
previous efforts, and highlighted 76 signals with a single variant accounting 
for >80% of the posterior probability of association (PPA); of these 35 sig-
nals had PPA of >99%. Clustering of signal-specific annotation enrichment 
highlighted distinct clades of T2D associations driven by different underly-
ing molecular processes. These analyses represent the most comprehensive 
view of the genetic contribution to T2D to date and, through integration with 
expression quantitative trait loci in disease-relevant tissues, point to previ-
ously unreported effector genes (such as SKOR1, CLUAP1, and PEPD) and 
mediating molecular mechanisms at several loci.

213‑LB
A Low‑Frequency Amerindian Specific Variant in PALD1, a Nega‑
tive Regulator of Insulin Signaling, Associates with Type 2 Diabetes
ANUP K. NAIR, JEFF R. SUTHERLAND, GREGORY R. ELSON, PAOLO PIAGGI, 
SAYUKO KOBES, ROBERT L. HANSON, CLIFTON BOGARDUS III, LESLIE BAIER, 
Phoenix, AZ

We recently completed a genome wide association study for type 2 dia-
betes (T2D) in 7659 American Indians who are predominantly of Pima Indian 
heritage using a custom designed Axiom array. A novel intronic variant (hg19 
chr10:72276664 G>C) in PALD1 was identified that associated with T2D (risk 
allele frequency (RAF)=0.01, OR=2.19[1.49-3.22] per risk allele [C], P=6.6×10-5 
adjusted for age, sex, birthyear, PCs 1-5 and accounting for genetic relat-
edness). Further analysis in a dataset of Urban American Indians (N=3029) 
representing several tribal groups living in the Phoenix area, identified 
a directionally consistent association (OR=2.32, P=0.12), but this variant 
was rare among the entire Urban American Indian sample (RAF=0.003). A 
meta-analysis of both datasets resulted in a summary OR of 2.15[1.49-3.13], 
P=4.9×10-5. In Pima Indians, this variant is highly concordant (r2=0.92) with 
a novel missense variant (hg19 chr10:72298980 C>T, p.[P568S]) in PALD1. 
The missense variant also had a significant association with T2D in Pima 
Indians (RAF=0.02, OR=1.80[1.25-2.60], P=0.002) and in Urban American 
Indians (RAF=0.008, OR=2.29[1.03-5.12], P=0.04). However, after conditional 
analysis, only the intronic variant remains significant in the Pima Indian data-
set. PALD1 is a predicted phosphatase and acts as a negative regulator of 
insulin signaling. Overexpression of PALD1 leads to lower insulin stimulated 
AKT phosphorylation and insulin receptor abundance. For preliminary func-
tional studies, a short fragment (100bp) containing each allele of the PALD1 
intronic variant (C or G) was cloned upstream of a SV40 promoter luciferase 
vector and transfected into C2C12 myoblasts. The T2D risk allele (C) frag-
ment had significantly (P=0.004) higher SV40 promoter mediated luciferase 
activity as compared to the non-risk (G) allele. This result is consistent with 
the possible role of PALD1 in T2D pathogenesis. Further mechanistic studies 
are currently ongoing.

Supported By: National Institute of Diabetes and Digestive and Kidney Diseases
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218‑LB
Association of Maternal and Offspring Genetic Risk for Type 2 Dia‑
betes with Offspring Birth Weight among African‑Ancestry Popula‑
tions
MOHAMMAD L. RAHMAN, DEEPIKA SHRESTHA, TSEGASELASSIE WORKA-
LEMAHU, JING WU, CUILIN ZHANG, FASIL TEKOLA-AYELE, Bethesda, MD, 
Rockville, MD

Background: Mother’s genetic risk for type 2 diabetes (T2D) may influ-
ence intra-uterine glycemia leading to increased birth weight. However, 
the U-shaped relation between offspring birthweight and later-life T2D risk 
suggests that relations of offspring’s T2D genetic susceptibility with birth-
weight may be U-shaped.

Methods: We investigated the effects of maternal and offspring genetic 
risk for T2D on birthweight using genotype data from 949 mother-offspring 
pairs of African ancestry from the Hyperglycemia Adverse Pregnancy Out-
come study. We generated a genetic risk score for T2D (dGRS) for mothers 
and offspring as the weighted sum of 90 T2D risk alleles. Offspring dGRS 
was separately calculated for birth weight-reducing and -increasing alleles 
based on the direction of correlation between a T2D-risk allele and birth-
weight in our data. We used linear regression adjusting for maternal and 
offspring covariates and the proportion of African ancestry to estimate the 
change in birthweight by quartiles of maternal and offspring dGRS.

Results: Changes in birthweight across increasing quartiles of mother’s 
dGRS were 0 (reference), 83.3g (95% CI: 6.7, 160.0), 102g (95% CI: 25.1, 
179.5), and 92.9g (95% CI: 12.7, 173.1) (P-trend=0.042). In contrast, changes 
in birthweight across increasing quartiles of offspring dGRS based on birth-
weight-reducing alleles were 0, −105.7g (95% CI: −180.9, −30.5), −105.5g 
(95% CI: −180.4, −30.5), and −143.2g (95% CI: −218.6, −67.8) (P-trend=0.001), 
whereas those of dGRS based on birthweight-increasing alleles were 0, 
15.3g (95% CI: −60.7, 91.3), 113.3g (95% CI: 38.1, 188.6), and 142.4g (95% CI: 
66.8, 218.1) (P-trend=0.0002).

Conclusion: Maternal and offspring genetic risk for T2D exhibited a dif-
ferential association with birth weight. Further characterization of individual 
alleles in a larger dataset will enhance our understanding of the causal roles 
of fetal and maternal genetic determinants of T2D on fetal growth.

IMMUNOLOGY

219‑LB
Diabetic Ketoacidosis Triggered by Pembrolizumab in a Patient 
with Bladder Cancer
TANIA AL SHAMY, MARNIE AGUASVIVAS, MUSTAPHA SERHAN, MA CONCHI-
TINA M. FOJAS, Englewood, NJ, Jersey City, NJ

This is a 71-year-old male with history of Hypertension, well controlled 
type 2 DM on metformin (HbA1c 6.6%), and high grade urothelial bladder 
cancer treated with transurethral resection of the bladder. Due to cancer 
progression, he required neoadjuvant chemotherapy followed by Pembro-
lizumab in July 2017. He presented with fatigue, polyuria and polydipsia in 
August 2017. He was diagnosed with DKA and managed in the ICU. Workup 
revealed HbA1c 9%, high GAD-65 antibody (>250 IU/ML), and low C-peptide 
(0.26 ng/ml). He was stabilized and discharged on insulin. T cell activity is 
regulated by programmed death ligand-1(PD-L1)/programmed death-1 (PD-1). 
Tumor cells select specific immune-checkpoint pathways as a mechanism 
of immune resistance against T cells and evade the antitumor immune 
response by overexpressing PD-L1. Pembrolizumab is a humanized mono-
clonal antibody against PD-1 acting as an immune checkpoint inhibitor (ICI). 
Pembrolizumab is approved for treating metastatic urothelial carcinoma, 
cisplatin-ineligible cancer or disease progression after cisplatin therapy. ICIs 
are associated with multi-system immune related adverse events (irAEs) due 
to the disinhibition of the host immune homeostasis. Most of the irAEs are 
reversible with supportive treatment, however life-threatening irAEs can 
occur including severe skin reaction, type 1 DM, hypophysitis, and rhabdo-
myolysis. In our patient, we suspected pembrolizumab was related to new 
onset type 1 DM. type 1 DM and DKA were reported in 6 (0.2%) of 2,799 
patients on Pembrolizumab in 3 randomized, open-label, and active-con-
trolled clinical trials. There are 12 reported cases of PD-1/PD-L1-associated 
type 1 DM. The onset of disease from use varied from 1 week to 12 months, 
with most patients presenting with type 1 DM with DKA. ICIs are break-
throughs in cancer treatment. Clinicians should be aware of their possible 
irAEs. The development of autoimmune diabetes is rare, but its complica-
tions are life threatening if not attended to immediately.

Our study identified five known T2D loci and confirmed consistent genetic 
effects across populations for 130 previously reported T2D associated vari-
ants. Further study is warranted to examine genetic diversity and lack of 
statistical power due to insufficient sample size in non-replicated loci. These 
results will be valuable scientific evidence in T2D precision medicine consid-
ering genetic effects across populations.

Supported By: Korean National Institute of Health (2017-NI73001-00)

216‑LB
Discovery and Replication of HDL‑Associated Loci in the Korean 
Population Using 35,000 Individuals
BONG-JO KIM, YOUNG JIN KIM, MI YEONG HWANG, SANGHOON MOON, 
Cheongju, Republic of Korea

Low levels of HDL are known to be associated with increased risk of 
type 2 diabetes. It has been suggested as a new therapeutic approach that 
increase HDL levels in plasma. Previously, to identify lipids traits associated 
loci, we performed large-scale genome-wide meta-analyses comprising 
25,923 East Asian individuals from 11 studies from Korea, Japan, Philippines, 
China, Singapore, and Taiwan in the discovery stage. With subsequent repli-
cation study, we have revealed seven novel loci associated with HDL includ-
ing loci at CD163-APOBEC1, NCOA2, and NID2-PTGDR. However, previous 
study was limited in sample size in the discovery stage and low association 
mapping resolution due to HapMap based imputation analysis. In this study, 
we performed genome-wide association analyses (GWAS) on HDL using 
about 35,000 Korean samples and imputed based on 1,000 Genomes project 
phase 3 and Korean Reference Genome. We focused on imputed (imputa-
tion quality score >0.4) and genotyped common variants with minor allele 
frequency >= 1%. In this discovery study, 17 known loci were replicated at 
the genome-wide significance level (P<5x10-8). However, no novel associa-
tion meet the genome-wide significance. We further examined associated 
loci at suggestive statistical significance (P<5x10-6). As a result, 11 known 
loci were additionally replicated and 10 possible novel candidate loci were 
identified including a variant near GATA4. It is noteworthy that the variant 
near GATA4 was previously reported to be associated with triglyceride level.

In summary, we performed a GWAS on HDL using about 35,000 Korean 
samples. The GWAS confirmed 28 known loci and discovered 10 possible 
novel candidate loci responsible for variation of HDL level. However, a replica-
tion study in an independent cohort is warranted for validating the results. 
Taken together, the possible novel candidates discovered from this study may 
provide potential novel therapeutic targets for diseases associated with HDL.

Supported By: Korean National Institute of Health (2016-NI73001-00)

217‑LB
Increased Obesity Is Causal for Increased Inflammation—A Mende‑
lian Randomisation Study
NATALIE VAN ZUYDAM, MATTHIAS WIELSCHER, MARK MCCARTHY, MARJO-
RIITTA JARVELIN, Oxford, United Kingdom, London, United Kingdom

Inflammation is endemic to obesity and type 2 diabetes (T2D) but it is 
unclear if it is a cause or a consequence. If the latter, then inflammation may 
increase the risk of obesity and diabetes complications. Large genome-wide 
association studies (GWAS) of inflammation and cardiometabolic traits can 
be used to investigate causal mechanisms. Summary statistics were assem-
bled from GWAS of 49 cytokine (N=840-80,000) and 20 cardiometabolic 
traits (N=2,447-465,333). Shared genetic background was measured using 
LD score regression. Polygenic scores (PGS) were generated from GWAS 
data for 49 cytokines (representing inflammation) and 20 cardiometabolic 
traits and used in two-way Mendelian Randomisation (MR) analyses. Causal 
relationships were identified using summary statistics for all traits, and indi-
vidual data (UK Biobank, N=465,333) to test the association of cytokine PGS 
with body mass index (BMI) and T2D. LD score regression analysis demon-
strated that BMI and T2D shared a genetic background with acute phase 
cytokines. However, MR analyses showed that genetically-driven variation 
in cytokine levels were not associated with increased BMI or T2D risk. This 
argues against a causal role for inflammation (as represented by these cyto-
kines) in the development of obesity and T2D. In contrast, genetically driven 
obesity was associated with increased inflammation: a PGS for increased 
BMI was associated with increased C-reactive protein (Beta [95% CI], 0.40 
[0.34,0.46], p=1.3×10-36) and activated plasminogen inhibitor (Beta [95% CI], 
0.39 [0.19, 0.59], p=7.8×10-5) levels. Genetically-driven variation in cytokine 
levels were causally linked with chronic kidney disease in subjects with T2D: 
fibroblast growth factor 2 (OR[95% CI], 0.58[0.46,0.72], p=1.8×10-6) and inter-
leukin 13 (OR[95% CI], 1.28[1.15,1.43], p=7.0×10-6) We conclude that chronic 
inflammation is a consequence, rather than a cause, of T2D and obesity, and 
may contribute to some of their complications.

Supported By: Novo Nordisk Foundation; JDRF; Innovative Medicines Initiative
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222‑LB
Regulation of Immune Cell Proliferation by microRNAs
MUGDHA JOGLEKAR, CODY-LEE MAYNARD, ANAND HARDIKAR, Sydney, Australia

Transplantation of cadaveric islets is currently the only clinically recog-
nized cell therapy for treatment of type 1 diabetes. Long-term success of this 
therapy is severely limited by multiple factors, including the immune-medi-
ated destruction of transplanted islets. Development of molecular immu-
nosuppressive strategies could offer much efficient graft survival thereby 
improving graft function and quality of life. Here we demonstrate that one of 
the novel mechanisms of immune regulation involves inter-cellular transfer 
of microRNAs via exosomes.

We have established and extensively characterized human islet-derived 
progenitor cells (hIPCs), which are generated following epithelial-to-mes-
enchymal transition (EMT) and proliferation (expansion) of human cadaveric 
islet cells. Initial characterization of hIPCs indicates that they exhibit most of 
the characteristics of mesenchymal stem cells, including expression of CD73, 
CD90 and CD105. We observed that hIPCs can significantly inhibit (>90%) in 
vitro proliferation of different immune cell subsets (CD4+ T, CD8+ T, CD19+ B)  
of (PHA)-stimulated PBMCs in a co-culture system. RNA-sequencing and 
validation studies pointed to a potential role of microRNAs in inhibition of  
T cell proliferation. Recently, microRNAs have been demonstrated to shuttle 
between cells and are reported to be involved in inter-cellular gene regulation. 
When microRNAs were analysed in hIPCs alone and in hIPCs co-cultured with 
PBMCs, we found a small subset of significantly altered microRNAs. These 
microRNAs showed increase in abundance in PBMCs from co-culture setting 
and were higher in co-culture supernatant. When exosomal inhibitors were 
used to prevent the transfer of microRNAs from hIPCs in a co-culture setting, 
we found that T-cell proliferation was rescued back to normal.

We believe that this study could help in discovering novel immunoregula-
tory molecules that may have a potential role for improving graft survival in 
islet transplantation for type 1 diabetes.

Supported By: Diabetes Australia; JDRF

223‑LB

WITHDRAWN

 224‑LB
SH2B3 (lnk) Regulates Type 1 Diabetes Immune Phenotypes
ANA CAMARGO, DANIEL J. PERRY, TODD M. BRUSKO, MARK A. WALLET, 
Gainesville, FL

Background: The type 1 diabetes (T1D)-associated risk gene SH2B Adaptor 
Protein 3 (SH2B3) encodes a phosphatase with specificity for Janus Kinase 
2 (JAK2). We hypothesized that variations in SH2B3 would affect immune 
signaling pathways relevant to T1D autoimmunity. Here we report: 1.) Occur-
rence of the SH2B3 risk variant among T1D patients, unaffected first-degree 
relatives and controls; 2.) Prevalence of SH2B3 risk genotype in African 
Americans in the Southeastern U.S.; and 3.) Alterations to immune composi-
tion associated with the SH2B3 risk variant.

Approach and Results: 1.) The University of Florida Diabetes Institute (UFDI) 
cohort (n=1946) was analyzed for genetic risk of T1D using a Taqman single 
nucleotide polymorphism (SNP) genotyping array with coverage of 32 SNPs. 
Two SNPs (rs3184504 and rs653178) corresponding to SH2B3 were in perfect 
linkage disequilibrium and will be described here as minor (T1D risk) or com-
mon variant. Among Caucasian subjects, the odds ratio (OR) for the minor 
variant among T1D subjects was 1.30 (1.06-1.59, p=1.42x10-2), similar to previ-
ous reports. Among African American subjects, the minor variant OR was ele-
vated (2.93, 1.22-7.03, p=1.30x10-2), representing the most highly-associated  
non-HLA gene. Complete blood count (CBC, n=954) and flow cytometric human 
immunophenotyping (HIP, n=252) were performed on a subset of subjects. 
Individuals carrying the risk variant of SH2B3 had significantly more blood 
monocytes and neutrophils but similar numbers of lymphocytes compared to 
non-carriers. HIP revealed a significantly higher frequency of type 1 (CXCR3+) 
CD8+ T cells in subjects with the risk variant of SH2B3.

Conclusions: The risk variant of SH2B3 is associated with both increased 
risk for T1D and seroconversion in Caucasian and African American subjects. 
Phenotypically, this element of T1D genetic risk presents as increased fre-
quency of some myeloid cell populations and either expansion or polarization 
of CD8+ T cells bearing the canonical Th1 chemokine receptor CXCR3.

Supported By: American Diabetes Association (1-17-JDF-048 to M.A.W.); P01AI042288

220‑LB
Development of DQ‑MHC Class II Monoclonal Antibodies—A New, 
Targeted Therapeutic Approach in Type 1 Diabetes
ANGELA LOMBARDI, MING ZHU, THOMAS MORAN, THOMAS A. KRAUS, 
MICHAEL HSIEH, CHAD STEVENS, DENISE MURPHY, CAROL B. DONOVAN, 
KONDALA ATKURI, DEAN M. MESSING, JEAN CHAMOUN, THOMAS P. BROWN, 
GURKAN GUNTAS, DONALD V. BENNETT, ERLINDA CONCEPCION, KRISTEN 
JOHNSON, YARON TOMER, New York, NY, Dallas, TX, Andover, MA, Cambridge, 
MA, Groton, CT, Columbia, SC, Bronx, NY

Purpose: Type 1 diabetes (T1D) is a disease affecting almost three million 
Americans; every year 30,000 new cases are diagnosed, 50% of whom are 
children. There is currently no curative therapy for T1D and the only avail-
able treatment is insulin replacement. Substantial recent data demonstrate 
a strong association between the MHC Class II molecule DQ8 and the devel-
opment of T1D. Indeed, DQ8 has been shown to present antigenic peptides 
(such as InsB:9-23 and GAD65) driving activation of CD4+ T cells in T1D 
patients. The goal of this study was to identify and optimize a monoclonal 
antibody that binds to DQ8 molecule and blocks the continued activation of 
DQ8 restricted T cells.

Methods: Hybridoma clones were generated from spleens of BALB/c 
mice immunized with DQ8 molecule bound with the InsB:9-23 peptide and 
screened by high throughput flow cytometry using human B-cells expressing 
DQ8. 28 clones found positive by flow cytometry were functionally tested 
in a mixed lymphocyte reaction containing a murine T cell line expressing a 
human TCR specific for the InsB: 9-23 - DQ8 complex. DQ8-103, a murine ver-
sion of our best candidate antibody (DQ8-27), was tested in transgenic DQ8 
mice immunized with GAD65 peptide; Cytokine production from the recall 
response ex vivo and in vivo was evaluated using a Luminex assay. Immu-
nophenotyping of blood, spleens and draining lymph nodes isolated from 
immunized DQ8 mice was done by mass cytometry (CyTOF).

Results: We generated a monoclonal antibody against DQ8 (DQ8-27), that 
was able to bind human DQ8 molecule expressed on human B-cells and on 
murine splenocytes isolated from transgenic DQ8 mice. The murine version 
of DQ8-27 (DQ8-103) was able to significantly inhibit T cell activation in DQ8 
mice immunized with GAD65 both ex vivo and in vivo, by decreasing the 
production of pro inflammatory cytokines IL-2 and IFN-γ. Of note, DQ8-103 
caused a significant depletion of DQ8+ B-cells in treated mice compared to 
mice injected with a control antibody.

Supported By: JDRF

221‑LB
HBsAg‑1018, a Two‑Dose Hepatitis B Vaccine, Is Well Tolerated and 
Effective in Diabetic Patients Aged 60 Years or Older
RANDALL N. HYER, ROBERT S. JANSSEN, Berkeley, CA

Background: Adult patients with diabetes mellitus (DM) have a greater risk 
of contracting hepatitis B virus (HBV) than the general population, including 
those ≥ 60 years of age. When infected, patients with DM have more severe 
HBV-related morbidity and accelerated progression. The CDC recommends 
HBV vaccination of all adults with DM who are ≥ 60 years of age at the discre-
tion of the treating physician. Due to persistent challenges, including hypo-
responsiveness with current 3-dose vaccines, 87% of individuals with DM 
who are ≥ 60 years of age remain unvaccinated. HBsAg-1018 (Heplisav-B™)  
is a 2-dose HBV vaccine with demonstrated higher protection rates than a 
3-dose vaccine, particularly in populations known to be hyporesponsive. In 
this post-hoc analysis of a phase 3 trial, we assessed the safety and efficacy 
of HBsAg-1018 in patients with type 2 DM (T2DM) who were ≥ 60 years  
of age.

Methods: Patients with T2DM and who were 60-70 years old received 
either 2-dose HBsAg-1018 at 0 and 4 weeks and placebo at 24 weeks or 
3-dose HBsAg-Eng (Engerix-B®) at 0, 4, and 24 weeks. Peak (week 24,  
HBsAg-1018 vs. week 28, HBsAg-Eng) seroprotection rates (SPRs) and safety 
were assessed by subgroups (sex, body mass index [BMI], and smoking  
status).

Results: A total of 480 patients (HBsAg-1018, n=327; HBsAg-Eng, n=153) were 
included in this analysis. Among patients who received all study injections, 
the peak SPR was significantly higher with HBsAg-1018 at week 24 (88.2% 
[231/262]) than with HBsAg-Eng at week 28, giving an overall difference of 
29.7% (95% CI: 20.5, 39.1; P<.0001). SPRs with HBsAg-1018 were signifi-
cantly higher compared with HBsAg-Eng regardless of sex, BMI, or smoking 
status (P ≤.01). Adverse events, serious adverse events, and deaths were 
comparable between HBsAg-1018 and HBsAg-Eng.

Conclusion: Two-dose HBsAg-1018 provides better protection against HBV 
than a 3-dose vaccine (HBsAg-Eng) with a similar safety profile in patients ≥ 60  
years of age with T2DM regardless of subgroup.
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molecule. Recent-hyperglycemia onset NOD mice (n≥6/group) were treated 
with daily injections (3.3pmol/g) of IL-2 and/or IL-33 or IL233 for 5 days. IL-33 
alone offered a similar, if not better reversal of T1D with a 70% cumulative 
incidence (CI) compared to IL-2 alone (80% CI), whereas IL233 offered the best 
protection with 50% of mice remaining in remission 10-weeks post-treatment. 
There was a robust increase in the proportion of Tregs in pancreatic lymph 
node in IL233 group (25±3.7%) compared to 10±3.9%, 16±4.1%, 14±4.3% and 
19±4.3% in Saline, IL-2 only, IL-33 only and IL-2 and IL-33 groups respectively. 
IL233 treatment also increased the levels of Tregs and group-2 innate lym-
phoid cells in an alternate species (rats) and blocked high-dose streptozotocin 
(STZ)-induced beta-cell death. Interestingly, the average islet size was bigger 
in the rats treated with IL233 in the STZ model, indicating a role of IL233 in 
islet growth and repair. Thus, IL233 utilizes the synergy of IL-2 and IL-33 to 
promote Tregs and bears strong therapeutic potential for T1D.

Supported By: National Institutes of Health

TRANSPLANTATION

228‑LB
Photoactivation of Autologous Transplantation of Subcutaneous 
Adipose Tissue Improves Glucose Homeostasis
JIANBO WU, Luzhou, China

Photoactivation of autologous transplantation of subcutaneous adipose 
tissue improves glucose homeostasis Increasing evidences indicated that 
normal adipose tissue transplantation improves whole-body energy metabo-
lism and glucose homeostasis in a high-fat diet (HFD)-induced obese mice 
model. Adipose tissue macrophage is associated with glucose homeosta-
sis and insulin resistance in type 2 diabetes and obese humans, offering 
a potential target for therapeutics. However, whether transplantation of 
autologous AT that changed macrophage phenotype directly contribute to 
systemic glucose intolerance has not been determined. Here we specifically 
developed our device, with more specific wavelengths of light, to activate 
macrophage phenotype in isolated sWAT from HFD mice. We found that the 
macrophage polarization, M1 marker genes expression, such as CD11c, IL-6 
and monocyte chemoattractant protein-1, but also the M1-to-M2 ratio were 
increased by an HFD and decreased by photoactivation treatment. Further-
more, autologous transplantation of photoactivated sWAT into a HFD mice 
reduced blood glucose level and caused significant improvement in glucose 
tolerance, which was not shown in a sham-operated or non-photoactivated 
sWAT HFD mice. Moreover, Positron emission/computed tomography scans 
indicated higher glucose uptake in heart, but not liver, hindlimb muscles, and 
abdominal subcutaneous white adipose tissue. These data suggested that 
the correlation with photoactivation to shift ATMs polarization of HFD mice 
caused significant improvement in glucose homeostasis, and that autolo-
gous transplantation might be a promising therapeutic option for the treat-
ment of diabetes.

229‑LB
Increased Prevalence of Diabetes Mellitus after Lung Transplantation
JOSEPH M. LEUNG, MOHAMMED ALMEHTHEL, NILUFAR PARTOVI, JOHN YEE, 
ROBERT LEVY, BREAY PATY, Vancouver, BC, Canada

Introduction: Cardiovascular (CV) disease is a significant cause of mortal-
ity after lung transplant. However, the prevalence of diabetes and CV risk 
factors has not been well-characterized in this setting.

Methods: Using an electronic database and chart review, we collected 
and analyzed retrospective data before and 12-months after lung transplant 
at our institution between 2010-2016 (n=172).

Results: Between pre-transplant and 12-months post-transplant, there 
were increases in diastolic BP (71.2 vs. 76.5 mmHg, p<0.0001); weight (71.5 
vs. 78.8 kg, p <0.0001); BMI (24.5 vs. 27.0 kg/m2, p <0.0001); prevalence 
of diabetes (21.5% vs. 41.4%, p <0.0001); and prevalence of dyslipidemia 
(20.9% vs. 30.3%, p <0.0001). Also, more post-transplant patients used 
long-acting insulin (6.43% vs. 12.90%, p=0.047) and beta-blockers (8.77% 
vs. 18.71%, 0.0087), but fewer patients took ACE/ARB (23.39% vs. 11.61%, 
p=0.0055). There were no differences in A1C (6.4% vs. 6.1%, p=0.29), fasting 
plasma glucose (FPG) (5.96 mmol/L vs. 5.49 mmol/L, p=0.35), or proportion 
of patients taking metformin (5.85% vs. 2.58%, p=0.15), sulfonylurea (3.51% 
vs. 0.65%, p=0.075), short-acting insulin (5.85% vs. 9.03%, p=0.27), statin 
(18.71% vs. 13.55%, p=0.21), any anti-hyperglycemic (13.45% vs. 16.77%, 
p=0.40), or any anti-hypertensive (36.84% vs. 30.97%, p=0.26).

Conclusion: The prevalence of diabetes and CV risk factors observed 
12-months after lung transplant was increased compared to pre-transplant. 
The reasons for this are unclear, but may be related to immunosuppressive 
medication. Although the prevalence of diabetes is higher after transplant, 

225‑LB
Immunomodulation of Dendritic Cells Using Tannic Acid‑Based 
Capsules
JOSEPH FEDUSKA, HUBERT M. TSE, Birmingham, AL

In type 1 diabetes (T1D), insulin-secreting β-cells are destroyed by autore-
active immune cells, for which tolerance to β-cell antigens is lost. Dendritic 
cells (DC) are potent antigen-presenting cells in the activation of autoreac-
tive T cells during T1D progression. Activation of naïve CD4 T cells relies on 
three signals: 1.) binding of the T cell receptor with processed antigenic pep-
tides presented by MHC-II complex, 2.) co-stimulatory molecule interactions, 
and 3.) synthesis of pro-inflammatory cytokines and reactive oxygen spe-
cies. We previously demonstrated that dissipation of this third signal impairs 
autoreactive T cell activation. In this study, we tested the hypothesis that 
encapsulation of putative T1D autoantigens with an antioxidant-containing 
biomaterial would induce immune tolerance, following phagocytosis by acti-
vated DC. We generated bone marrow-derived DC and co-cultured these 
cells with LPS and microcapsules comprised of a neutral polymer and mul-
tilayers of tannic acid (TA), a known antioxidant. Induction of a tolerogenic 
DC phenotype was assessed by expression of pro-inflammatory cytokine 
mRNA by qPCR and secretion of cytokines by ELISA. Our data show that a 
subgroup of TA-based microcapsules can blunt DC responses, as shown by 
a significant decrease in mRNA accumulation of the pro-inflammatory cyto-
kines Tnfa (p ≤ 0.01) and Il12b (p ≤ 0.01), as well as the chemokine Cxcl10 
(p ≤ 0.01). We also observed a significant decrease in secreted IL-12p70 as 
measured by ELISA. Future studies will encapsulate autoantigens such as 
insulin and following phagocytosis, determine if a tolerogenic DC phenotype 
can abrogate autoreactive T cell responses.

226‑LB
Characterization of Islet‑Infiltrating Lymphocytes in Type 1 Diabetes
JAMIE L. FELTON, RACHEL H. BONAMI, CHRYS HULBERT, JAMES W. THOMAS, 
Nashville, TN

Type 1 diabetes (T1D) results in the immune-mediated destruction of 
insulin-producing beta cells in the pancreas. As such, immune intervention 
to prevent or delay T1D is an appealing therapeutic approach. Development 
of an antigen-specific intervention that targets the diabetogenic immune 
response without compromising systemic immunity is complicated by an 
expanding list of antigenic targets, including post-translationally modified 
peptides generated at the site of autoimmune attack in the islet. Thus, 
development of effective antigen-based therapy requires not only antigen 
identification, but also understanding of the unique antigen processing 
environment facilitated by the islet itself. Recently, cellular metabolism has 
emerged as a potent modulator of immune cell function. However, the meta-
bolic state lymphocytic infiltrate in the islet, termed insulitis, is not known. 
Given the highly vascularized nature of the islet needed to accommodate 
the metabolic demand associated with insulin secretion, we sought to char-
acterize the islet’s distinct metabolic environment and its influence on T-B 
cell interactions at the site of autoimmune attack. Using a transgenic mouse 
model that develops accelerated diabetes (VH125SD.NOD), we assessed the 
metabolic signature of islet-infiltrating lymphocytes compared to those in 
the spleen and pancreatic lymph nodes. We determined that islet-infiltrating 
lymphocytes are characterized by decreased glucose uptake in CD4 and CD8 
T cell subsets. Mitochondrial mass and polarity were decreased in all sub-
sets compared to secondary lymphoid organs, suggesting reduced metabolic 
fitness. These studies reveal a metabolic distinction between islet-infiltrat-
ing and secondary lymphoid organ lymphocytes and suggest that metabolic 
features that differentiate immune cells at the site of autoimmune attack 
are a potential target for selective therapeutic interventions in T1D.

Supported By: National Institutes of Health

227‑LB
“Alarming” T‑Regulatory Cells (Tregs) to Protect from Type 1 Dia‑
betes (T1D)
RAHUL SHARMA, VIKRAM SABAPATHY, Charlottesville, VA

Defects in IL-2 signaling and Tregs correlate with susceptibility to T1D. Hel-
minth burden also negatively correlates with the incidence of T1D. The alarmin 
IL-33 and its receptor ST2 are elicited in anti-helminth immunity, which also 
increase Tregs, M2 macrophages and Th2 response. We hypothesized that 
IL-33 may cooperate with IL-2 in promoting Tregs to protect from T1D. Indeed, 
a major subset of Tregs express ST2, thus enabling a role for IL-33 in Treg biol-
ogy. Non-obese diabetic (NOD) mice, which have less Tregs than the nondia-
betic NOD.Idd3 congenic mice, also exhibit less ST2+ Tregs (13±3%) than NOD.
Idd3 (38±11%). For better cooperativity and preferential targeting of Tregs, we 
generated a hybrid cytokine (IL233) bearing IL-2 and IL-33 activities in a single 
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232‑LB

WITHDRAWN

INSULIN ACTION—CELLULAR AND MOLECULAR 
METABOLISM

233‑LB
CB4211 Is a Potential Treatment for Metabolic Diseases with a 
Novel Mechanism of Action—Sensitization of the Insulin Receptor
KENT GRINDSTAFF, REMI MAGNAN, ROBIN SHANG, EMILY STENGER, JENNA S. 
HOLLAND, DIEGO PEREZ-TILVE, KENNETH C. CUNDY, Menlo Park, CA, Cincinnati, OH

Metabolic dysfunction and insulin resistance are common underlying factors 
in the pathogenesis of nonalcoholic fatty liver disease (NAFLD), nonalcoholic 
steatohepatitis (NASH), and many age-related diseases, including obesity and 
type 2 diabetes. CB4211 is a novel peptide analog of MOTS-c, a mitochondri-
ally encoded peptide with a potential role in metabolic homeostasis. CB4211 
reduces free fatty acid release from cultured adipocytes, improves NAFLD 
activity score (NAS) in STAM® mice, and selectively decreases fat mass in DIO 
mice. We investigated the mechanism of action (MOA) of CB4211 in regulating 
fatty acid metabolism, glucose homeostasis, and insulin sensitivity. CB4211 
potentiated insulin mediated inhibition of lipolysis in isoproterenol stimulated 
adipocyte cultures without changing maximal response, while CB4211 alone 
had no effect. Inhibitors of IR auto-phosphorylation (GSK183705A) or down-
stream PI3K/Akt signaling pathway components (wortmannin, Akti-1/2) abol-
ished the antilipolytic effects of insulin alone and in combination with CB4211. 
Further supporting sensitization of insulin signaling, CB4211 enhanced insulin 
mediated phosphorylation of IR, IRS-1, and Akt, without affecting IGF medi-
ated phosphorylation of IGF-1R. Consistent with activity through IR, CB4211 
potentiated insulin induced reduction in glucose production in H4-IIE cells. The 
acute in vivo effect of CB4211 on insulin tolerance was determined in fasted 
DIO mice. Administration of CB4211 with insulin enhanced insulin sensitivity, 
prolonging the reduction in blood glucose levels compared to insulin alone.

In conclusion, CB4211 potentiates insulin effects on fatty acid metabolism 
and glucose homeostasis by acting at the level of IR. The observed MOA 
of CB4211 therefore supports its potential utility for treatment of NASH, 
obesity, type 2 diabetes, and other metabolic disorders.

234‑LB
Exploring the Role of Insulin and IGF‑I Receptor Signaling in the Plu‑
ripotency, Differentiation, and Maintenance of Stem Cells
ERIN OKAWA, MANOJ K. GUPTA, JIANG HU, BRITTANY A. SLIPP, ROHIT 
KULKARNI, Boston, MA

Pluripotent stem cells (PSCs) express insulin receptors (IR) and insulin-like 
growth factor-1 receptors (IGF-1R). In human embryonic stem cells (hESCs), 
IGF-1R is necessary for cell survival, self-renewal and differentiation into endo-
derm. Data on the role of IR in hESCs is limited; it’s been linked to self-renewal 
and pluripotency of murine neural stem cells. What’s still unclear is the signifi-
cance of IR and IGF-1R in modulating stem cell function, pluripotency and differ-
entiation. We created murine induced PSCs (iPSCs) with double knockout (DKO) 
of IGF-1R and IR. Analysis of 4 individual iPSC clones from 4 control and DKO 
mice showed similar cell proliferation and morphology. QPCR of pluripotency 
markers showed significant decreases in Lin28a (p<0.005) and Tbx3 (p<0.0005) 
expression in DKOs; Lin28a protein levels were also decreased. IPSCs from 
both groups developed into embryoid bodies in vitro and formed teratomas in 
vivo, indicating equal abilities to differentiate. With directed differentiation 
towards a neural lineage, DKOs showed upregulation of neural markers Brn2, 
Pax6, Sox1, Ngn2 and NeuN. We next examined downstream signaling of IR 
and IGF-1R. Although both groups showed mTor, Akt and Erk phosphorylation 
in the basal state, mTor phosphorylation in DKOs was significantly lower (28% 
of controls; p<0.05). Total mTor and Akt protein levels in DKOs were also lower 
(31% and 59% of controls, respectively; p<0.05). Prior to stimulation, basal 
phosphorylation of Stat3 was evident only in DKOs. It was increased 3-fold 
(p<0.05) upon treatment with IGF-1R or insulin (100 nM) compared to controls. 
Stimulation with LIF (100 unit/mL) led to Stat3 phosphorylation in both groups; 
this was 1.5-fold greater in DKOs compared to controls (p<0.005). These data 
suggest activation of a receptor independent of IR and IGF-1R and/or altera-
tions in downstream proteins in the canonical IR/IGF-1R pathway that allow 
DKO iPSCs to maintain pluripotency and undergo differentiation.

Supported By: National Institutes of Health (2T32DK007260-41)

the lack of differences in A1C and FPG may reflect the greater use of long-
acting insulin in post-transplant patients with diabetes. Further study is 
needed to determine whether these risk factors contribute to an increased 
risk of adverse clinical outcomes and whether more systematic surveillance 
and management of these risk factors might mitigate this risk. 

INSULIN ACTION—ADIPOCYTE BIOLOGY

230‑LB
Altered Gonadal Fat Stromal Cell Populations in Adipocyte‑Specific 
Oncostatin M Receptor Knockout Mice—A Possible Role for Local 
SDF1
CARRIE M. ELKS, Baton Rouge, LA

The IL-6 family cytokine, oncostatin M (OSM), has several physiological 
roles, but its exact role in adipose tissue homeostasis is still unclear. We 
recently reported that high-fat diet-fed male mice with an adipocyte-specific 
deletion of the OSM-specific receptor (OSMR FKO mice) were insulin-resis-
tant and had increased markers of inflammation in epididymal adipose tissue 
(eWAT). In the current study, we more closely examined eWAT stromal cell 
populations in high-fat fed OSMR FKO mice using flow cytometry. Results 
from flow cytometry studies revealed that, despite no differences in eWAT 
weights between genotypes, OSMR FKO mice had significantly fewer stro-
mal cells per gram eWAT. Although there were fewer stromal cells overall, 
a significantly higher percentage of these cells were CD45+ leukocytes. Sig-
nificant decreases in the numbers of adipose tissue macrophages (CD64+; 
CD11c+/-) and preadipocytes (CD45-; CD31-; Sca1+) were also observed in 
OSMR FKO eWAT. A cytokine array was performed on eWAT to assess dif-
ferences in tissue cytokine profiles that may contribute to the alterations 
observed in stromal cell populations. Array results indicated a significant 
decrease in stromal cell-derived factor 1 (SDF1) protein expression in eWAT 
of OSMR FKO mice. Future studies will focus on the role of adipocyte OSM 
signaling as a regulator of adipose tissue SDF1 production and stromal cell 
homeostasis. Overall, our results suggest a homeostatic role for adipocyte 
OSM signaling in the maintenance of stromal cell populations in gonadal fat.

Supported By: National Institutes of Health (P20GM103528), (P30DK072476), 
(K01DK106307)

231‑LB
AAV‑Mediated Overexpression of BMP7 in White Adipose Tissue 
Induces Adipogenesis and Ameliorates Insulin Resistance
ESTEFANIA CASANA LORENTE, VERONICA JIMENEZ, VICTOR SACRISTÁN 
FRAILE, SERGIO A. MUÑOZ, CLAUDIA JAMBRINA PALLARÉS, JORDI RODÓ, 
SARA DARRIBA, CRISTINA MALLOL, MIQUEL GARCIA, XAVIER LEON, IGNASI 
GRASS, SYLVIE FRANCKHAUSER, FATIMA BOSCH, Bellaterra, Spain, Barcelona, 
Spain

Obesity and type 2 diabetes are strongly associated and a major health 
problem because of their alarmingly growing prevalence worldwide. The 
hypertrophic expansion of white adipose tissue (WAT) promotes ectopic fat 
accumulation and development of insulin resistance whereas WAT hyperpla-
sia is associated with preservation of insulin sensitivity. Several members 
of the Bone Morphogenetic Protein (BMP) family have been shown to play a 
role in white and/or brown adipogenesis and energy homeostasis. Although 
BMP7 has extensively been reported to induce brown adipogenesis in vitro, 
its role on WAT expandability and its potential contribution to insulin sensi-
tivity remains to be elucidated. Here, we showed that local administration 
of adeno-associated viral vectors (AAV) encoding BMP7 in WAT resulted 
in hyperplasic expansion of WAT together with reduced liver steatosis and 
amelioration of insulin sensitivity in both HFD-fed and ob/ob obese mice. In 
contrast, the AAV-mediated overexpression of BMP7 specifically in the liver 
did not promote WAT hyperplasia although the circulating levels of BMP7 
achieved were similar to those obtained after intra-WAT administration of 
AAV vectors. Nevertheless, when liver-derived BMP7 circulating levels were 
further increased, body weight and insulin sensitivity were normalised in 
HFD-fed as well as in ob/ob mice. Altogether, these results unravel a new 
role of BMP7 on white adipogenesis. In addition, this study suggests the 
potential of BMP7 gene therapy to ameliorate obesity and insulin resistance.

Supported By: Ministerio de Economía y Competitividad; FEDER; Plan Nacional 
I+D+I (SAF2014-54866R); Generalitat deCatalunya (2014 SGR 1669), ICREA (to F.B.); 
European Commission (MYOCURE, PHC-14-2015-667751); European Foundation 
for the Study of Diabetes; European Foundation for the Study of Diabetes/Lilly (to 
V.J.); Ministerio de Educación, Cultura y Deporte (to E.C.L., V.S.F., C.M.); Ministerio 
deEconomía y Competitividad (to J.R.)
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rosiglitazone and pioglitazone, has been curtailed by significant side effects 
mediated via the peroxisome proliferator-activated receptor γ (PPARγ). We 
conducted a screen to identify compounds with insulin-sensitizing effects 
that did not contain a thiazolidinedione ring and act independently of PPARγ. 
A lead candidate, MSDC-5514, was selected for further study due to its abil-
ity to induce uncoupling protein 1 expression in brown adipocyte precursors 
and an inability to bind and activate PPARγ even at high concentrations. We 
gavaged diet-induced obese (DIO) mice with 30 mg/kg/day MSDC-5514 for 
six days. MSDC-5514 treatment did not affect body weight, but completely 
normalized glucose tolerance in insulin-resistant DIO mice. DIO mice exhib-
ited elevated plasma insulin, free fatty acid, and triglyceride concentra-
tions compared to lean mice, all of which were corrected by MSDC-5514 
treatment. Liver diacylglycerol and triglyceride content, which were mark-
edly increased in DIO mice compared to lean controls, were significantly 
decreased by MSDC-5514. The resolution of hepatic steatosis may be due to 
increased fatty acid oxidation since the expression of several genes encod-
ing fatty acid oxidation enzymes was significantly elevated in livers from 
MSDC-5514 treated mice and directly by treatment of hepatocytes with 
MSDC-5514 in culture. Markers of liver injury and NASH, including plasma 
ALT and liver expression of markers of inflammation, stellate cell activation, 
and fibrosis were also attenuated by MSDC-5514 treatment. Although the 
molecular target of MSDC-5514 remains unclear, chemical-genetic screens 
are ongoing to identify the mechanism of action.

In conclusion, these data suggest that MSDC-5514 may be a new PPARγ-
independent insulin sensitizer with efficacy for treating diabetes and NASH.

238‑LB
Lunapark, a Novel Target to miR‑126—Its Potential Role in Mainte‑
nance of ER and Glucose Homeostasis
JULIANA DE A. FARIA, DANIELLA DUQUE GUIMARAES, LUCAS PANTALEAO, 
THOMAS P. ONG, SR., AUSAN OZANNE, Cambridge, United Kingdom, São Paulo, 
Brazil

Strong evidence suggests that an adverse in utero and/or early postna-
tal environment impacts on long-term risk of developing type 2 diabetes. 
We showed previously that miR-126 is increased in adipose tissue of mouse 
offspring born to obese mothers which leads to impaired insulin signaling 
pathway by silencing IRS-1 at the translational level. However, the full spec-
trum of targets of miR-126 and consequently the consequences of its over-
expression for adipose tissue function are unknown. The aim of the current 
study was therefore to identify novel targets of miR-126 using the proteomic 
technique, known as Pulsed Stable Isotope Labeling by Amino Acids (pSI-
LAC). 3T3-L1-cells were transfected with miR-126 and their proteome com-
pared to those transfected with a scrambled sequence. We detected 4567 
proteins that were translated in adipocytes and of these 401 demonstrated 
a >1.3 fold decrease following over-expression of miR-126. Bioinformatic 
analysis revealed that 43 of these contained a miR-126 seed sequence in 
their 3’un-translated region. This included known miR-126 targets such as 
IRS-1 and VCAM-1 as well as novel targets. One of the largest changes in 
expression was observed for Lunapark and through the use of luciferase 
assays and western blotting we independently confirmed this was a direct 
target of miR-126. Lunapark is a key component for stabilization of nascent 
three-way junctions in the endoplasmic reticulum (ER). Consistent with this 
role we observed altered levels of mTOR and XBP1 in cells treated with miR-
126, reflecting the presence of ER stress. Together, the results suggest that 
overexpression of miR-126 can lead to both ER stress and Insulin Resistance 
and therefore represent a novel link between two pathways that contribute 
to development and progression to T2DM.

Supported By: Fundação de Amparo a Pesquisa do Estado de São Paulo 
(2017/03525-08); UK Medical Research Council (MC_UU_12012/4)

239‑LB
Restoration of Insulin‑Receptor Expression in Adulthood Reverses 
Diabetic Phenotype in Type 2 Diabetes Models
YICHEN WANG, HEATHER ZHOU, JAMES MU, Kenilworth, NJ, South San Fran-
cisco, CA

Type 2 diabetes mellitus (T2DM) is characterized by ineffective insu-
lin action due to adult onset insulin resistance. Insulin receptor (IR) tissue 
content reduction in diabetes is one key contributor to the defective insulin 
signaling and diabetes progression. Rescuing IR levels by transgenic com-
plementation attained beneficial effects. However, such an approach has 
not been considered as a treatment option since it did not always match 
physiological expression level or tissue selectivity and was accompanied 
with developmental defects as reported. In the current study, we showed 
that expression of human IR (hIR) via a single adeno-associated virus (AAV) 
administration in adult ob/ob mice normalized blood glucose and plasma tri-

235‑LB
DNA Repair Enzyme Ogg1 Regulates Hepatic Insulin Resistance in 
High‑Fat Diet‑Fed Obese Mice
LARYSA YUZEFOVYCH, MICHELE SCHULER, HYE LIM NOH, SUJIN SUK, JASON 
K. KIM, LYUDMILA RACHEK, Mobile, AL, Worcester, MA

Mitochondrial DNA (mtDNA) damage has been implicated in the develop-
ment of insulin resistance. The mtDNA is highly specialized and encodes for 
proteins essential for energy metabolism. Also, mtDNA damage heightens 
mitochondrial oxidative stress, which is very critical for insulin resistance. 
OGG1 (8-oxoguanine DNA glycosylase-1) is a DNA glycosylase mediating the 
first step in the base excision repair which removes 7,8-dihydro-8-oxoguanine 
(8-oxoG) and repairs oxidized nuclear and mitochondrial DNA. Previous stud-
ies showed that Ogg1 deficiency results in an increased susceptibility to high 
fat diet (HFD)-induced obesity, metabolic dysfunction and insulin resistance in 
mice, suggesting a crucial role of Ogg1 in glucose metabolism. In the current 
study, we performed a 2-hour hyperinsulinemic-euglycemic clamp to measure 
tissue-specific insulin sensitivity in wild type (WT) and Ogg1-/- (KO) mice after 
chronic feeding of low fat diet (LFD as controls) or HFD. On LFD, both WT 
and KO mice showed comparable body weight and insulin sensitivity. After 
16 weeks of HFD, the KO mice were more obese than WT mice with signifi-
cant increases in whole body fat mass. There was a strong trend of increased 
insulin resistance with lower glucose infusion rates and whole body glucose 
turnover and glycogen synthesis in HFD-fed KO mice compared to HFD-fed 
WT mice. Hepatic insulin action was significantly lower in the HFD-fed KO 
mice which was consistent with recent evidence showing Ogg1 regulation of 
hepatic gluconeogenesis in the fed state. This is the first evidence demonstrat-
ing that Ogg1 contributes to HFD-induced insulin resistance in liver. Our find-
ings suggest that protecting mtDNA from damage might be crucial to prevent 
insulin resistance and further identify therapeutic strategies for stimulating 
OGG1 as potential treatment of insulin resistance.

Supported By: American Heart Association (16GRNT29150012 to L.R.); National 
Institutes of Health (5U2CDK093000 to J.K.K.)

236‑LB
Effect of Insulin Deprivation on Brain Mitochondrial ATP Produc‑
tion and Mitochondrial Proteome in Diabetic Mice
GREGORY RUEGSEGGER, MANJUNATHA SHANKARAPPA, PRISKA SUMMER, 
SRINIVAS GOPALA, PIOTR ZABIELSKI, KATHERINE KLAUS, SURENDRA DASARI, 
IAN R. LANZA, K. SREEKUMARAN NAIR, Rochester, MN

Accumulating evidence indicates a strong association between diabetic 
status and degenerative brain disease, including cognitive impairment. Here 
we hypothesized that although insulin is not necessary for glucose metabo-
lism in brain, like in skeletal muscle insulin is critical for mitochondrial func-
tion in brain. We measured oxygen consumption rate (OCR), maximal ATP 
production rate (MAPR), and reactive oxygen species (ROS) production in 
isolated brain mitochondria of streptozotocin (STZ) diabetic mice. STZ mice 
deprived of insulin treatment for 96 hours (D-I), in comparison to nondiabetic 
mice (ND) showed a significant reduction in State 3 MAPR [1.77±0.14 vs. 
2.35±0.27 (pmol/s/ug)], phosphorylation efficiency [0.42±0.04 vs. 0.54±0.07 
(mol ATP produced/mol of oxygen consumed)] and respiratory control ratio 
[2.95±0.16 vs. 3.12±0.18] indicating reduced mitochondrial coupling effi-
ciency during insulin deprivation. Citrate synthase and cytochrome c oxidase 
activities were significantly decreased in the hypothalamus of D-I compared 
ND. Surprisingly, no significant differences in ROS emission were detected 
between ND and D-I suggesting additional factors, potentially elevated 
ketone bodies, may protect against increased oxidative stress in the D-I 
brain. Proteomics analysis of the cerebrum found post-translational modi-
fication involving oxidative damage of several mitochondrial proteins that 
potentially cause tau phosphorylation and neurofibrillary degeneration in D-I 
vs. ND. In STZ mice with continued insulin treatment (D+I), state 3 OCR, 
MAPR, and phosphorylation efficiency were comparable to ND, demonstrat-
ing the restorative effects of insulin and euglycemia on brain mitochondrial 
function. We conclude that insulin deprivation and hyperglycemia signifi-
cantly alter brain mitochondrial function. Insulin treatment and control of 
glycemia could have salutary effects on these parameters.

Supported By: National Institutes of Health

237‑LB
Identification and Characterization of a Novel Insulin Sensitizer to 
Treat Diabetes and Nonalcoholic Steatohepatitis
YANA CHEN, KARI CHAMBERS, WILLIAM MCDONALD, BRIAN N. FINCK, KYLE S. 
MCCOMMIS, St. Louis, MO, Kalamazoo, MI

Thiazolidinediones (TZDs) enhance insulin sensitivity and have efficacy for 
treating nonalcoholic steatohepatitis (NASH). However, the use of TZDs, like 
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 INSULIN ACTION—GLUCOSE TRANSPORT AND INSULIN ACTION—SIGNAL TRANSDUCTION,  
 INSULIN RESISTANCE IN VITRO INSULIN, AND OTHER HORMONES

GLUT4 delivery to the plasma membrane in response to insulin is impaired 
in Sec10-KO cells. Also, glucose uptake rates are significantly decreased in 
Sec-10-KO L6 myoblasts compared to wild type cells upon insulin stimulus. 
We have also generated a tamoxifen-activated skeletal muscle-specific 
Sec10-knockout mouse strain to assess the exocyst’s role in glucose homeo-
stasis in vivo. Sec10 knockout mice demonstrate impaired glucose tolerance 
compared to littermate controls.

Conclusion: Based on our findings, Sec10 and the exocyst are necessary 
for insulin stimulated glucose uptake in skeletal muscle. Ongoing work will 
further investigate the molecular mechanism of exocyst-mediated GLUT4 
trafficking in skeletal muscle.

Supported By: National Institute of General Medical Sciences (1P20GM113134)

INSULIN ACTION—SIGNAL TRANSDUCTION,  
INSULIN, AND OTHER HORMONES

242‑LB
Urocortin‑2 Gene Transfer Effectively Treats Type 1 Diabetes in 
Mice
MEI HUA GAO, NGAI CHIN LAI, DIMOSTHENIS GIAMOURIDIS, TRACY Y. GUO, 
BING XIA, YOUNG CHUL KIM, MONICA V. ESTRADA, VIET ANH NGUYEN HUU, 
DOROTA SKOWRONSKA-KRAWCZYK, H. KIRK HAMMOND, San Diego, CA, La 
Jolla, CA

Type 1 diabetes (T1D) affects 1.3 million U.S. patients. Tight glucose con-
trol reduces microvascular complications and adverse cardiovascular events. 
Insulin therapy is essential but has shortcomings: a) only 1 in 3 patients 
achieve targeted glucose control; b) aggressive insulin use increases hypo-
glycemia; c) 25% of T1D patients develop insulin resistance. We previously 
reported that urocortin-2 (UCn2) gene transfer increases insulin sensitivity 
and release in mouse models of type 2 diabetes. In the present study, 3m-old 
male Akita mice with T1D (due to Ins2 mutation) received IV saline, AAV8. 
Null or AAV8.UCn2 (2x1012 gc/kg). Ten weeks after UCn2 gene transfer we 
saw normalization of fasting glucose, HbA1c and glucose tolerance (Table). 
Increased body weight and reduced water intake was seen after UCn2 gene 
transfer. Hyperinsulinemic euglycemic clamps showed increased insulin sen-
sitivity and skeletal muscle glucose uptake. There was reduced nephropathy 
and retinopathy and increased survival (Table). Echocardiography showed 
improved ejection fraction (p<.001), end-systolic dimension (p<.001) and 
diastolic function (p<.0001). Data acquisition and analyses were blinded. 
The mechanisms for beneficial effects include increased insulin release and 
sensitivity. Thus, UCn2 gene transfer may be a viable therapy both for new 
onset T1D with detectable endogenous insulin, and for later stage T1D to 
reduce exogenous insulin needs.

Table. UCn2 Gene Transfer in Akita Mice (Type 1 Diabetes).
Saline or  

AAV8.Null (n)
AAV8.UCn2  

(n)
p

Plasma UCn2 (ng/mL) 1±.2 (14) 12±.9 (14) <.0001
Urine Output (ml/hr) .43±.06 (8) .24±.06 (8) .04
12 hour Fasting Glucose (mg/dL) 272±25 (8) 106±12 (8) <.0001
HbA1c (%) 8.2±.4 (5) 5.5±.4 (5) <.002
Glucose Tolerance Test (AUC) 3128±215 (8) 2062±286 (8) <.0001
Insulin Release 2h post gluc (ng/ml) .15±.01 (8) .29±.4 (8) .004
Glucose Infusion Rate (mg/kg/min) 12±2.89 (6) 33.6±5.3 (5) .001
Vast Lat Glu Uptake (μM/m/100g) 8.2±.4 (7) 23.2±2.6 (6) <.0001
Glomerulus Expansion Score 1.7±.04 (8) 1.5±.04 (8) .01
Urine Albumin/Creatinine (3hr) 28±3 (8) 17±3 (8) .01
Retinal Vascular Leak (%) 43±1 (5) 19±5 (4) .001
200-day Survival (%) 0 (17 of 17 died) 82 (3 of 17 died) <.0001
Mean ± SE; p from Student’s t-test (unpaired, 2 tails); AAV8, Adeno-
Associated Virus Type 8.

Supported By: National Institutes of Health; U.S. Department of Veterans Affairs

243‑LB
Membrane sn‑1,2 Diacylglycerol Mediates Lipid‑Induced Hepatic 
Insulin Resistance In Vivo
KUN LYU, DONGYAN ZHANG, YUICHI NOZAKI, YE ZHANG, SANJAY BHANOT, 
GARY CLINE, VARMAN SAMUEL, GERALD I. SHULMAN, New Haven, CT, Carlsbad, 
CA, West Haven, CT

Diacylglycerol (DAG) has been proposed to mediate lipid-induced hepatic 
insulin resistance. Accumulated hepatic DAG activates PKCε which phos-

glyceride (TG) to the levels of healthy control mice and significantly lowered 
liver TG level with long-lasting improvement in insulin sensitivity. To further 
examine if this approach is applicable for treating adult onset diabetes, we 
generated inducible whole body IR knockout (iIRKO) mice and successfully 
induced hyperglycemia, hyperinsulinemia and abnormal liver TG level at  
3 months of age. Injection of AAV-hIR reversed tamoxifen-induced diabetic 
phenotype in iIRKO mice. Western blot analysis showed that while ob/ob and 
iIRKO mice had IR reduction detected in all metabolic tissues, their diabetic 
phenotypes were largely rescued by liver tropic IR expression via AAV deliv-
ery. More interestingly, the current method had no significant effect on IR 
expression or metabolism in healthy animals, suggesting that the approach 
restores IR level only as “needed” to maintain normal energy metabolism 
so it does not increase the risk of excessive insulin action, such as hypogly-
cemia. The approach described here effectively restores IR expression and 
insulin signaling with long lasting efficacy and low risk, which supports its 
therapeutic utility in the treatment of T2DM and metabolic disorders.

240‑LB
Metabolic Inflexibility Revisited—Muscle Substrate Oxidation Is 
Mechanistically Dissociated from Muscle Insulin Resistance in 
Rats
JOONGYU D. SONG, RACHEL J. PERRY, ALEXANDER MUNK, YE ZHANG, DONG-
YAN ZHANG, GERALD I. SHULMAN, New Haven, CT, Copenhagen, Denmark

The Metabolic Inflexibility Hypothesis and Randle Hypothesis posit that 
alterations in muscle glucose and fat oxidation are key factors in the patho-
genesis of obesity (lipid)-associated skeletal muscle insulin resistance. In 
order to test these hypotheses we used a stable isotope tracer ([U-13C]
glucose) to measure the ratio of pyruvate dehydrogenase flux and citrate 
synthase flux (VPDH/VCS), a highly tissue-specific index for the proportional 
contribution of glucose oxidation to total mitochondrial oxidation in vivo. 
We found that insulin resistant rats fed a high fat diet (HFD) for 4 weeks did 
not have altered substrate (VPDH/VCS) oxidation in soleus muscle in the fast-
ing state (5.8%±2.5% vs. 2.6%±1.0%). Hyperinsulinemic-euglycemic clamps 
increased relative glucose oxidation in both normal and insulin resistant 
rats, although this increase was blunted in insulin resistant rats (51.6±4.9% 
vs. 33.3±4.5%, p<0.05), which could be mostly attributed to an impairment 
in insulin-stimulated muscle glucose transport flux (124.4±18.7 vs. 69.3±11.3 
nmol/(g · minute), p<0.05). Additionally, we found that an acute infusion of 
lipid during a clamp in normal rats significantly reduced relative glucose 
oxidation in soleus muscle (49.0±3.6% vs. 26.7±2.7%, p<0.001) without any 
effects on insulin-stimulated peripheral glucose metabolism (27.2±1.4 vs. 
24.3±1.5 mg/(kg · minute), NS) or muscle glucose transport (143.8±22.4 vs. 
138.1±18.3 nmol/(g · minute), NS).

Conclusion: These data show that basal substrate preference in muscle is 
not altered in insulin resistant rats and that acute modulation of substrate 
oxidation in normal rats does not affect muscle insulin sensitivity, therefore 
challenging the Metabolic Inflexibility Hypothesis and Randle Hypothesis in 
the pathogenesis of lipid-induced muscle insulin resistance.

Supported By: National Institute of Diabetes and Digestive and Kidney Diseases

INSULIN ACTION—GLUCOSE TRANSPORT AND 
INSULIN RESISTANCE IN VITRO

241‑LB
The Exocyst Complex in Insulin‑Stimulated Glucose Uptake in Skel‑
etal Muscle Cells
BRENT FUJIMOTO, AMANDA LEE, ADRIAN M. WONG, LAMAR T. CARTER, BEN 
FOGELGREN, NOEMI POLGAR, Honolulu, HI

Objectives: Skeletal muscle cells are responsible for 80-90% of the insu-
lin-induced glucose uptake in the body. Insulin activation of muscle cells trig-
gers a signaling cascade that results in the exocytosis of membrane-bound 
glucose transporter type 4 (GLUT4) to the plasma membrane. The eight-
protein complex called the exocyst is recognized as having an essential role 
in the insulin-induced exocytosis of GLUT4 vesicles in cultured adipocytes. 
We hypothesize that Sec10, a central component of the exocyst complex, 
is essential for the insulin-induced exocytosis of GLUT4 vesicles in skeletal 
myoblasts and that the exocyst is a master regulator of glucose homeostasis 
in metabolic tissues.

Methods/Results: To analyze exocyst-mediated intracellular trafficking in 
skeletal muscle in vitro, we used L6 GLUT4-myc rat skeletal myoblasts, and 
CRISPR/Cas9 to create Sec10 knockout (Sec10-KO) clones from these cells. 
Immunofluorescent staining shows co-localization of exocyst Sec10 and 
GLUT4 upon insulin signal in L6 myoblasts. Cellular fractionation reveals that 
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external marker of puberty. IR-A, IR-B, IGF-1R were quantified using a qRT-
PCR assay previously validated for receptor comparison. Receptor expres-
sion was analyzed by Student’s t-test after log transformation.

IR-A was the predominant IR isoform in the prepubertal hypothalamus, 
pituitary, and ovary, in a 20:1, 10:1, and 2:1 ratio with IR-B, respectively 
(p<0.05, all). At puberty, IR-A did not change in the hypothalamus, whereas 
IR-A increased by 3.6-fold (p=0.059) in the pituitary. IR-B remained largely 
unchanged during puberty in both the hypothalamus and pituitary (p=NS, 
respectively). Interestingly, in the peripubertal ovary which has active follic-
ulogenesis and steroid hormone synthesis, both IR-A and IR-B decreased by 
33% and 68%, respectively (p<0.03). As expected, IGF-1R levels were higher 
than IR isoforms in HPO tissues, at both developmental stages. Similar to 
mitogenic IR-A, IGF-1R increased in the pituitary (p<0.059) during puberty.

An increase in pituitary IR-A expression at the onset of puberty suggests 
a role for insulin signaling in regulating pituitary hormone production related 
to puberty. Obesity, a known risk factor for early puberty development in 
girls, may alter normal insulin signaling in the HPO axis.

INTEGRATED PHYSIOLOGY—CENTRAL NERVOUS 
SYSTEM REGULATION OF METABOLISM

246‑LB
Identification of Warm‑Sensitive Neurons in the Hypothalamic Pre‑
optic Area as Powerful Regulators of Glucose Homeostasis
JENNIFER D. DEEM, KAYOKO OGIMOTO, KEVIN R. VELASCO, VINCENT DAMIAN, 
ZACHARY KNIGHT, MICHAEL W. SCHWARTZ, GREGORY J. MORTON, Seattle, 
WA, San Francisco, CA

Inhibition of warm sensitive neurons (WSN) in the hypothalamic preop-
tic area (POA) has been suggested to play a key role in the thermogenic 
response to cold exposure. As this response is enabled by a marked increase 
of insulin sensitivity in thermogenic tissues, we hypothesized that WSN 
inhibition mediates the metabolic as well as the thermogenic response, and 
therefore that WSN activation would have the opposite effects. To test this 
hypothesis, we utilized pharmacogenetic technology to activate or inhibit a 
recently identified subpopulation of POA WSN defined by their expression of 
the neuropeptide, Pacap, using the drug clozapine-N-oxide (CNO). We report 
that, as predicted, pharmacogenetic activation of this POA WSN popula-
tion reduces energy expenditure (EE) (Sal vs. CNO: 0.32±0.10 vs. 0.21±0.02 
kcal/hour; p<0.05) and core temperature (Tc) (Sal vs. CNO: 35.4±0.1 vs. 
30.4±0.1°C; p=0.0001), while inhibition had the opposite effect (EE: Sal 
vs. CNO: 0.25±0.03 vs. 0.26±0.03 kcal/hour; Tc: Sal vs. CNO: 35.8±0.1 vs. 
36.4±0.2°C; p<0.05). The response to pharmacogenetic activation of POA 
Pacap+ neurons was quite long-lived (~2-3 days) and was accompanied by 
severe glucose intolerance both 1 hour and 24 hour following CNO relative 
to vehicle treatment (glucose AUC: 3610±1216 for saline vs. 23985±2742 for 
1 hour CNO vs. 28459±2411 vs. 24 hour CNO au; p<0.05 vs. saline). More-
over, this marked impairment of glucose tolerance occurred even after a 
compensatory increase of glucose-induced insulin secretion at the 24 hour 
time point (Plasma insulin (t=30): 0.42±0.10 for saline vs. 0.45±0.10 ng/mL for 
1 hour CNO vs. 1.05±0.20 ng/mL for 24 hour CNO; p=ns). However, despite 
significant increases in Tc, acute inhibition of POA Pacap+ neurons did not 
improve glucose tolerance, possibly due to compensation by other WSN 
populations activated by the thermogenic response. We conclude that POA 
Pacap+ neurons constitute a subset of WSN that exert profound, previously 
unrecognized effects on glucose homeostasis.

Supported By: National Institutes of Health

247‑LB
The Effects of Antidiabetic Drugs on Cerebral Metabolism in Mice 
with Central Insulin Resistance
YUE CAO, GUIXIA WANG, ZHUO LI, Changchun, China

Objectives: This study focused on the effects of antidiabetic drugs, alo-
gliptin (Nesina), exenatide (Byetta) and pioglitazone (Actos), on astrocyte-
neuron metabolic cooperation in mice with central insulin resistance. That 
may provide theoretical basis for clinical treatment of diabetes related cog-
nitive dysfunction.

Methods: Male C57BL/6J mice were randomly divided into control group 
(Ctrl), high-fat group (HF), alogliptin (ALO) group, exenatide (EXE) group and 
pioglitazone (PIO) group. Ctrl group was served normal diet, and then the 
others were served high-fat diet for 12 weeks. Then ALO group, EXE group 
and PIO group were respectively treated with alogliptin (25mg/kg/day), 
exenatide (30ug/kg/day) and pioglitazone (10mg/kg/day) for 4 weeks. The 
memory was tested using the Morris Water Maze test after 16 weeks. Then 

phorylates insulin receptor kinase (IRK) at T1160 to inhibit IRK activation and 
cause insulin resistance. However, the importance of DAG in lipid-induced 
hepatic insulin resistance remains controversial. To test the physiological 
effect of acute DAG accumulation on hepatic insulin sensitivity, we used 
antisense oligonucleotide (ASO) to specifically inhibit hepatic diglyceride 
acyltransferase 2 (DGAT2) which catalyzes the conversion of DAG to tri-
glyceride. Previously, chronic DGAT2 inhibition was shown to paradoxically 
decrease hepatic DAG content due to decreased SREBP-1c-mediated lipo-
genesis and improve hepatic insulin sensitivity. However, we hypothesized 
that acute DGAT2 inhibition might provide a narrow window to transiently 
increase hepatic DAG content and allow us to identify the association 
between DAG, PKCε activation/translocation and hepatic insulin resistance. 
As hypothesized, an acute (2-day) DGAT2 inhibition increased hepatic DAG 
content and PKCε activation (cytosol to membrane translocation). DGAT2 
ASO-treated rats on regular chow diet displayed impaired insulin-mediated 
suppression of hepatic glucose production. This defect of hepatic insulin 
action was at the level of IRK as indicated by impaired insulin-stimulated 
IRK Y1158/1162 phosphorylation. Furthermore, measured by a novel LC-MS/
MS method, hepatic sn-1,2 DAG, which is the DAG stereoisomer capable of 
activating PKCε, was increased in the subcellular membrane compartment 
with DGAT2 ASO treatment.

Conclusion: These data support the importance of membrane sn-1,2 DAG 
in mediating lipid-induced hepatic insulin resistance through “increased 
membrane sn-1,2 DAG content -> PKCε activation/translocation -> increased 
IRK T1160 phosphorylation -> decreased IRK Y1158/1162 phosphorylation -> 
decreased IRK activity” in vivo.

Supported By: Yale University

244‑LB
Role of ERK in IRF3‑Mediated Immune Responses
PHOEBE F. CHANG, DANIEL ACEVEDO, SARA M. REYNA, Edinburg, TX

Insulin resistance precedes and contributes to the development of type 2 
diabetes mellitus, and it is now believed that chronic inflammation is a major 
contributor to insulin resistance. Both cellular and secreted factors partici-
pate in the pathological and physiological changes that occur to promote 
inflammation. However, the molecular signaling pathways that drive these 
processes remain elusive. The mitogen activated protein kinase, extracel-
lular signal-regulated kinase 1 and 2 module (ERK1/2), and the transcription 
factor, interferon regulatory factor-3 (IRF3), are both activated downstream 
of Toll-like receptor 4 and associated with the development of insulin resis-
tance. We examined whether inhibition of ERK activity blocked IRF3-medi-
ated immune responses. ERK1 and ERK2 isoforms can have different cellular 
functions; thus, to determine which ERK isoform is involved in the regulation 
of IRF3 activity, we performed siRNA to knockdown either ERK1, ERK2, or 
both in RAW 264.7 macrophages and saw 70% knockdown of each ERK1 
and ERK2. Knockdown of ERK1 or ERK2 or both blocked IRF3 translocation to 
the nucleus with LPS treatment (100 ng/ml, 1 hour), as determined by immu-
nofluorescence using an antibody specific for nuclear IRF3. Because phos-
phorylated and dimerized IRF3 translocates to the nucleus to regulate the 
transcription of interferon (IFN)-beta expression, we investigated whether 
ERK1 or ERK2 inhibited IFN-beta release. Macrophages were treated with 
LPS (100 ng/ml, 6 hour). LPS induced an IFN-beta production of 791±18.0 pg/
ml, but knockdown of either ERK1 or ERK2 decreased the release of IFN-beta 
to 199±12.3 and 282±32.7 pg/ml, respectively. However, double knockdown 
of ERK1 and ERK 2 had the greatest inhibition of IFN-beta release (121±15.2 
pg/ml).

In summary, both ERK1 and ERK2 regulate IRF3 nuclear translocation and 
signaling in macrophages. We propose that ERK positively regulates IRF3-
mediated immune responses and inhibition of ERK signaling will protect 
against insulin resistance.

245‑LB
Mitogenic Insulin Receptor A Increases in the Rodent Pituitary at 
the Onset of Puberty
FARRAH SALEH, HUGH S. TAYLOR, CLARE FLANNERY, New Haven, CT

Physiological insulin resistance and hyperinsulinemia occurs at the onset 
of puberty, and is thought to contribute to peri-pubertal growth and develop-
ment. However, in contrast to IGF-1, little is known about how insulin affects 
the hypothalamic-pituitary-ovarian (HPO) axis in peri-pubertal girls. Insulin 
has mitogenic and metabolic activity through splice-variant isoform recep-
tors IR-A and IR-B, respectively. We hypothesize that insulin signaling in 
HPO tissues contributes to the initiation of puberty, and sought to determine 
whether IR isoform expression is differentially regulated during puberty.

We evaluated female, FVB/NJ mice: pre-pubertal, 3-4 week old mice (n=4) 
and peri-pubertal mice (n=7) identified within 24 hours of vaginal opening, an 



LB66

LATE BREAKING ABSTRACTS

In
te

gr
at

ed
  

Ph
ys

io
lo

gy
/O

be
si

ty

PO
ST

ER
S

ADA-Supported Research

INTEGRATED PHYSIOLOGY—INSULIN SECRETION IN VIVO

tion (a measure of the strength of the connectivity) showed a tendency to 
increase from 0.34 to 0.44 (p=NS). Data from human islets also revealed a 
tendency towards a rise in connectivity from 58.3% to 63.9% in response 
to rising circulating glucose. These data demonstrate that functional con-
nectivity of Ca2+ dynamics between β cells is conserved in vivo in both 
mouse and human islets, with enhanced connectivity patterns observed in 
response to rising blood glucose levels. This technique, which allows β cell 
connectivity to be examined prospectively over time, will provide a powerful 
new approach for assessing its significance in health and disease.

Supported By: Diabetes UK; UK Medical Research Council; UK Wellcome Trust

250‑LB
Therapeutic Potential of EP3 Receptor Antagonists for Treatment of 
Noninsulin Dependent Diabetes Mellitus across Multiple Preclini‑
cal Models
MATTHEW M. RANKIN, LILI GUO, IVONA BAKAJ, GEORGE HO, BRIAN RADY, 
SHUYUAN ZHAO, PAUL L. STAHLE, AVIJIT GHOSH, YIFAN SHI, SHEFALI PATEL, 
VOLHA TRYPUTSEN, MARIUSZ LUBOMIRSKI, XUQING ZHANG, BIN ZHU, 
MICHAEL P. WINTERS, MARK J. MACIELAG, LISA D. NORQUAY, Spring House, PA

The EP3 receptor (EP3r) is a member of the EP receptor subfamily, which 
facilitate a broad range of physiological and pathological prostaglandin E2 
(PGE2) actions. Multiple reports have demonstrated that infusion of PGE2 
blunts glucose-stimulated insulin secretion (GSIS) in healthy subjects and 
that inhibition of PGE2 production in noninsulin dependent diabetes mellitus 
(NIDDM) patients can partially restore impaired GSIS. The suppression of 
GSIS by PGE2 has been attributed to EP3r, resulting in the suggestion that 
EP3r antagonism may be an attractive strategy for treatment of NIDDM. 
We sought to investigate the therapeutic potential of EP3r antagonists in 
preclinical models. EP3r-mediated suppression of GSIS was validated in 
vivo using a dose-range (3-30 μg/kg/minutes) of the EP3r-specific agonist 
sulprostone in conscious rat ivGTTs. Using this model, we defined the EP3r 
antagonist plasma exposure required to oppose maximal EP3r-mediated 
GSIS suppression. Efficacy of an EP3r-specific antagonist was then evalu-
ated in the GK, ZDF, and DIO/streptozotocin diabetic rat models. Despite 
achieving plasma concentrations at least 2-fold higher than the efficacious 
exposure predicted by the ivGTT model, an EP3r antagonist did not impact 
GSIS nor glucose homeostasis in these models. We further interrogated the 
ability of EP3r to suppress GSIS in conscious non-human primates (NHPs) 
using infusions of both sulprostone and an EP3r-specific antagonist during 
ivGTT. In NHPs sulprostone resulted in a significant reduction in both the 
fasting insulin and acute insulin response compared to vehicle. Surprisingly, 
EP3r agonism also significantly suppressed fasting plasma glucagon. Given 
the combined effect on islet hormone secretion in NHPs, and the lack of EP3r 
antagonist efficacy across multiple diabetic rodent models, these results 
call into question the therapeutic potential of EP3r antagonists for NIDDM 
patients.

251‑LB
Impaired Beta‑Cell Compensation and Glucose Effectiveness in 
Insulin Resistant, Nondiabetic South Asians
CAROLINE SEDMAK, SHIVRAJ GREWAL, SHANAZ SIKDER, MICHAEL GLICKS-
MAN, REED G. MSZAR, ETHAN A. CHEN, ANTOINETTE RABEL, RANGANATH 
MUNIYAPPA, Bethesda, MD

South Asians (SA) are insulin-resistant (IR) and are at increased risk for 
developing type 2 diabetes mellitus (T2DM) when compared with Cauca-
sians (CA). However, the changes in pancreatic β-cell responsivity, glucose 
effectiveness (Sg), and insulin clearance in SA are not well characterized. 
Healthy SA (n=30) and CA (n=30) matched for age, sex, and BMI and with no 
history of T2DM were evaluated in the Clinical Center. A frequently sampled 
intravenous glucose tolerance test (FSIVGTT) and a mixed meal test (MMT) 
were used for minimal modeling (MM). Insulin sensitivity, beta-cell function, 
and glucose effectiveness were calculated. Tissue-specific surrogate indi-
ces of insulin sensitivity and post-prandial incretin levels were also mea-
sured. SA were less insulin-sensitive (SI: 3.30±2.72 vs. 7.31±4.89, minutes-1/
μU/mL, p<0.001; Matsuda index: 4.34±3.69 vs. 13.26±7.17, p<0.05). Tissue 
specific IR surrogate indices (hepatic IR index and adipocyte IR index) were 
higher and muscle insulin sensitivity index was lower in SA. Sg derived from 
an FSIVGTT was lower in SA (0.025 ± 0.033 vs. 0.012 ± 0.006, minutes-1, 
p<0.001). Beta-cell responsivity indices estimated by the C-peptide MM [phi 
(dynamic), phi (static), and phi (total)] were not different between the groups, 
but the disposition indices were significantly lower in SA. Post-prandial 
GIP but not GLP-1 levels were higher in SA than in CA. Insulin clearance 
at baseline and following MMT was also significantly lower in SA. Thus, 
when compared with age-, sex-, and BMI-matched CA, SA exhibit reduced 
overall insulin sensitivity in the muscle, liver, and adipose tissue. Despite 

mice were killed and the brains were removed to detect insulin signaling and 
metabolic parameters. All data were presented as mean±SD and P<0.05 was 
considered statistically different.

Results: 1.) Antidiabetic drugs improved insulin signaling, IRS1/PI3K/Akt 
pathway in hippocampus and cortex. 2.) Comparative analysis indicated 
that the latency in finding the platform significantly decreased, while fre-
quency of crossing platform were increased in ALO group (3.75±1.14), EXE 
group (3.33±1.07) and PIO group (4.00±1.71) compared to HF group (1.66±1.23) 
(P<0.05). 3.) The results showed that the expression of glucose transporter 
(GLUT) 1, GLUT3, monocarboxylate transporter (MCT)1, MCT2 and MCT4 
in HF group were significantly lower than those in Ctrl group, no matter in 
hippocampus and cortex. ALO group, EXE group and PIO group obviously 
reversed metabolic parameters compared to HF group.

Conclusions: We demonstrated that reprogramming metabolic pathways 
is an elaborate way by which neural cells respond to central insulin resis-
tance. And antidiabetic drugs can reverse metabolic pathways to protect 
memory.

Supported By: National Natural Science Foundation of China

INTEGRATED PHYSIOLOGY—INSULIN SECRETION  
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248‑LB
Predicting Future Glycemic Trajectories with a Mathematical 
Model
JOON HA, PHIL H. CHEN, ARTHUR SHERMAN, Bethesda, MD

Diverse pathogenesis pathways to type 2 diabetes make optimal care and 
prevention challenging. Identifying heterogeneous metabolic parameters 
of patients would be beneficial for developing personalized therapies and 
prediction of future glycemia. As such, we developed a mathematical model 
based on Ha et al. Endo 2016,) to extract metabolic parameters of patients 
and predict their future glycemic trajectories. We fitted longitudinal Oral 
Glucose Tolerance Test data from a cohort of Pima Indians to predict future 
glycemic trajectories. First, we estimated three major metabolic parameters 
from a single OGTT: peripheral insulin sensitivity, hepatic insulin sensitiv-
ity, and beta-cell function. Insulin sensitivity estimated by the fitting algo-
rithm correlated well with insulin sensitivity measured by insulin clamp and 
MINMOD, R2 =0.5 in both cases. Second, we used the fits to two OGTTs 
separated in time by several years to estimate capacity of beta-cell function 
to compensate for insulin resistance. Third, we found a strong correlation 
between an individual’s BMI and insulin sensitivity, R2 =0.75. Using a range 
of projected BMIs, the model predicts future glycemia. When measured 
BMIs from later time points were used, the future glycemic trajectory was 
accurately predicted. The mathematical model has great potential for clini-
cal application in guiding therapy.

249‑LB
Real‑Time In Vivo Imaging of Whole Islet Ca2+ Dynamics Reveals 
Glucose‑Induced Changes in Beta‑Cell Connectivity in Mouse and 
Human Islets
VICTORIA SALEM, KINGA SUBA, ALDARA MARTIN ALONSO, PAULINE L. CHA-
BOSSEAU, ELENI GEORGIADOU, THEODOROS STYLIANIDES, LINFORD BRIANT, 
DAVID HODSON, GAELLE CARRAT, ISABELLE LECLERC, DAVID C. GABORIAU, 
STEPHEN M. ROTHERY, GUY A. RUTTER, London, United Kingdom, Loughborough, 
United Kingdom, Oxford, United Kingdom, Edgbaston, United Kingdom

Imaging of Ca2+ dynamics in the intact islet in vitro has recently been sub-
jected to connectivity analysis informed by similar approaches in neuronal 
systems. This has revealed the existence of intercellular networks between 
individual β cells which are increased by high glucose. Here, we sought 
to investigate if network connectivity also exists in islets in vivo under 
conditions of near-normal vascularisation and innervation. Donor mouse 
(C57BL/6J) islets were infected with adenovirus expressing the Ca2+ sensor 
GCaMP6m and transplanted into the anterior chamber of the eye in synge-
neic recipients. Under isofluorane anaesthesia, fully implanted islets were 
imaged using a spinning disk confocal microscope (Nikon Ti-E, 25 x water 
dipping 1.0 NA objective, 300ms exposure time, 1 frame per second, 488nm 
excitation). Mean baseline blood glucose was 19mM and rose to >30mM 
following an IP bolus of 1.5g/L glucose. Human islets were infected with 
AV-GCaMP6m, transplanted into a nu/nu mouse recipient and imaged under 
conditions of normoglycaemia (blood glucose 3.9-4.9 mM followed by hyper-
glycaemia (blood glucose >30 mM). As circulating blood glucose increased, 
the proportion of connected cells in mouse islets rose from 65.5% to 88.3% 
(n=3 islets in 3 different animals, p=0.02) whilst the coefficient of correla-
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associated with poor prognosis in HCC patients. Here, we show that endo-
trophin (ETP), a cleaved Col6a3 fragment, significantly augmented hepa-
tocyte apoptosis, inflammation, and fibrosis in chemically induced chronic 
liver disease models by utilizing either CCl4 or DEN in the background of 
hepatocyte-specific ETP transgenic mice, nevertheless ETP per se showed a 
limited phenotypic changes in liver tissues. Notably, both hepatocytes and 
non-parenchymal cells in liver tissues were responsible for an increase of 
ETP levels in chronic liver injuries, and inhibition of ETP with neutralizing 
antibodies (10B6) ameliorated hepatic apoptosis, inflammation, and fibrosis 
in these cells. Our results mechanistically implicate ETP as a necessary com-
ponent for sustained JNK activation in early stage of chronic liver diseases; 
thus, ETP-JNK axis could be a promising therapeutic target, particularly in 
individuals with high local levels of COL6A3 in chronic liver disease.

Supported By: Korea Health Industry Development Institute (H14C1277); Bio-Syn-
ergy Research Project (NRF-2017M3A9C4065956); National Research Foundation of 
Korea (2018R1A2B6003878)

255‑LB
SGLT Inhibitors Enhance Endogenous Glucose Productions (EGP) in 
a Preclinical Animal Model
SHUJUAN HUANG, DONGFENG CAI, ZENGPU YUE, HUANG YAN, ZHOU ZHOU, 
XINFA FU, HONGMEI WANG, YI TAO, JOYCE J. HWA, Shanghai, China, Suzhou, 
China, Plainsboro, NJ

Aim: SGLT inhibitors was found to paradoxically enhance EGP in type 2 
diabetes patients, while reduce EGP in diabetic mice during hyperinsulin-
emic-euglycemic clamp. In this study, we assess acute and 7-day effects 
of SGLT inhibitors on EGP in rats by 13C-glucose tracer dilution method to 
identify a translational rodent model.

Method: SD rats aged 7 weeks were assigned to 3 groups (n=6 each), 
vehicle, LX4211 (10 mg/kg) and canagliflozin (10 mg/kg). On day 1, rats were 
fasted for 3 hours and dosed with SGLT inhibitors, LX4211 or canagliflozin 
before a 13C-glucose IV injection (25 mg/kg) 2 hour post drug administration. 
Blood were collected at 0, 5, 15, 30, 45, 60, 75, 90, 120, and 150 minutes time 
points. Plasma 13C-glucose and 12C-glucose levels were detected by LC/MS. 
EGP was calculated by multiplying fractional glucose turnover rate by pool 
size. After washout and the same 18 rats were dosed for 7 days, EGP were 
assessed on day 7.

Results: 13C--glucose IV injection after acute LX4211 and canagliflozin dosing 
did not significantly changed plasma glucose concentration over time, but 
led to a rapid rise in plasma 13C-glucose enrichment followed by a time-
dependent decrease of 13C-glucose enrichment. The fractional glucose 
turnover rate and EGP were 3.14±0.35 (SD) percent and 6.28±0.70 (SD) 
mg.kg-1.minutes-1 in vehicle group. Single dose of LX4211 and canagliflozin 
significantly increased EGP by 27.5% and 57.1%, respectively. After 7-days 
of treatment, the fractional glucose turnover and EGP were 3.30±0.28 (SD) 
percent and 6.59±0.56 (SD) mg.kg-1.minutes-1 in vehicle group, which was 
highly consistent to the previous EGP measurement. Moreover, 7 days treat-
ment of LX4211 and canagliflozin significantly elevated EGP by 24.8% and 
33.4%, respectively.

Conclusion: This study demonstrated that SGLT inhibitors can increase 
EGP in animal model as in type 2 diabetes patients. Detecting EGP using 
13C-glucose tracer dilution method may facilitate the discovery of novel SGLT 
inhibitors with differential effects on EGP.

256‑LB
Regulation of Systemic Energy Metabolism by a Human‑Specific 
Long Noncoding RNA In Vivo
XIANGBO RUAN, PING LI, HAIMING CAO, Bethesda, MD

Long non-coding RNAs (lncRNAs) are widely expressed in mammals and 
play critical roles in a broad array of physiological processes. We have 
recently demonstrated that lncRNAs sense and regulate lipid and glucose 
metabolism in mice. However, it remains to be determined whether human 
lncRNAs regulate metabolism in vivo and whether they play a role in the 
pathogenesis of human metabolic disorders. The lack of knowledge of 
lncRNA’s functions in human metabolism is partly caused by the extremely 
low sequence conservation between human and mouse lncRNAs, which 
makes it difficult to apply the functional information of mouse lncRNAs to 
human physiology. To overcome this limitation, we have produced liver-spe-
cific humanized mice in which over 80% of mouse hepatocytes in the liver 
can be replaced by human ones and have confirmed that human metabolic 
genes in these mice maintain proper responses to metabolic cues. Using 
the liver-specific humanized mice, we identify a Fasting induced, Human-
specific, and Liver-enriched lncRNA (lncFHL). Knocking down of lncFHL in 
humanized mice results in decreased expression of genes in Peroxisome 
Proliferator Activated Receptor Alpha (PPARalpha) pathway, which leads to 

similar β-cell responsivity to glucose, the disposition indices in SA were 
lower, suggesting diminished beta-cell compensation. In addition to defects 
in insulin-mediated glucose disposal and impaired beta-cell compensation, 
normoglycemic SA have reduced glucose effectiveness. These results sug-
gest different approaches to prevent and treat T2DM in SA.

Supported By: National Institute of Diabetes and Digestive and Kidney Diseases
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252‑LB
GCN5l1 Modulates Cross Talk between Mitochondria and Cell Sig‑
naling to Regulate Fox01 Stability and Gluconeogenesis
LINGDI WANG, Bethesda, MD

The mitochondrial enriched GCN5-like 1 (GCN5L1) protein has been shown 
to modulate mitochondrial protein acetylation, mitochondrial content and 
mitochondrial retrograde signaling. Here we show that hepatic GCN5L1 
ablation reduces fasting glucose levels and blunts hepatic gluconeogenesis 
without affecting systemic glucose tolerance. PEPCK and G6Pase transcript 
levels are downregulated in hepatocytes from GCN5L1 liver specific knock-
out mice and their upstream regulator, FoxO1 protein levels are decreased 
via proteasome-dependent degradation and via reactive oxygen species 
mediated ERK-1/2 phosphorylation. ERK inhibition restores FoxO1, gluco-
neogenic enzyme expression and glucose production. Reconstitution of 
mitochondrial-targeted GCN5L1 blunts mitochondrial ROS, ERK activation 
and increases FoxO1, gluconeogenic enzyme expression and hepatocyte 
glucose production. We suggest that mitochondrial GCN5L1 modulates 
post-translational control of FoxO1, regulates gluconeogenesis and controls 
metabolic pathways via mitochondrial ROS mediated ERK activation. Explor-
ing mechanisms underpinning GCN5L1 mediated ROS signaling may expand 
our understanding of the role of mitochondria in gluconeogenesis control.

Supported By: National Institutes of Health

253‑LB
Liver‑Specific Deletion of the Mitochondrial Stress UBL‑5 Gene 
Leads to Fatty Liver That Is Rescued by Pioglitazone Administration 
or ACE2 Overexpression
VIKTORIA NTOUMA, CHRISTIAN HARALAMBOUS, Melbourne, Australia

Fatty liver disease is associated with metabolic syndrome, increased 
risk of type 2 diabetes (T2D), and other metabolic complications. There has 
been little progress in treatments for fat-induced liver failure and further 
studies are required for clarification of mechanisms. Mitochondrial dys-
function has been implicated in insulin resistance and is associated with 
hepatic fat accumulation and T2D. Studies in C. Elegans have shown that 
UBL-5 is involved in the activation of the mitochondrial unfolded protein 
response (UPRmt). This pathway upregulates mitochondrial proteases and 
chaperone proteins to alleviate proteostatic stress. To further explore the 
role of UBL-5 in the mammalian UPRmt, we generated a tamoxifen-inducible, 
liver-specific UBL-5 knockout mouse. Liver-specific deletion of UBL-5 in adult 
mice caused increased plasma hepatic enzymes, gross steatosis and death 
within 12 days following tamoxifen-induction. Histological examination of 
the liver revealed severe and diffuse multifocal hepatocellular necrosis, 
vacuolation, inflammation, lipid accumulation, and apoptosis. Most UPRmt 
genes (CHOP, ClpP, ClpX, Lonp1, HSP10, HSP70, ATF-5) were downregulated 
while mtHSP70 was upregulated. PGC1a mitochondrial biogenesis gene 
was downregulated. Interestingly, angiotensin-converting enzyme 2 (ACE2) 
expression was also reduced in KO livers. Mice were then treated with 
pioglitazone, or an ACE2-containing virus to determine if such treatments 
provide benefit. ACE2 expression was increased with both ACE2 virus and 
pioglitazone treatment. Liver enzymes showed significant improvement 
after treatment with both pioglitazone and ACE2.

In conclusion, we have generated a model that develops severe fatty liver 
disease and have shown that both genetic and pharmacological therapies 
may diminish this disease process. This study provides the first evidence for 
a critical role for UBL-5 in hepatic function.

254‑LB
Collagen VI‑Derived Endotrophin Promotes Hepatic Apoptosis, 
Inflammation, and Fibrosis in Chronic Liver Disease
MIN KIM, JIYOUNG PARK, Busan, Republic of Korea, Ulsan, Republic of Korea

Type VI collagen alpha3 chain (Col6a3) is a biomarker for hepatic fibrosis 
and poor prognosis of hepatocellular carcinoma (HCC), but its function in 
liver pathology remains unknown. Analysis of human HCC patients revealed 
that elevated mRNA levels of COL6A3 in tumor-proximal liver regions were 
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to cataplerosis. Thus, interorgan crosstalk with the liver can be estimated 
with fewer assumptions in vivo, providing a potential path for understand-
ing metabolic disease with greater consideration of whole-body physiology.

Supported By: National Institutes of Health (R01DK106348)

259‑LB
Evaluation of Hepatic Steatosis and Fibrosis Using Transient Elas‑
tography in Partial Lipodystrophy Patients
FÁBIO F. DOS SANTOS, SR., LUIZ FELLIPE C. VIOLA, FELIPE O. MATSUURA, SR., 
CYNTHIA M. VALERIO, SR., AMELIO F. GODOY-MATOS, MARCIA H. COSTA, JOAO 
M. ARAUJO-NETO, MELINA DIAS, SR., Rio de Janeiro, Brazil

Introduction: Partial lipodystrophy (PL) is a rare disease associated with 
insulin resistance and metabolic dysfunctions, including NAFLD. Global 
prevalence of NAFLD is ±25%. In PL patients NAFDL prevalence and severity 
remains unclear. 

Aims: To evaluate the presence of hepatic steatosis and/or fibrosis in PL 
patients using transient elastography (TE) in comparison to a control group.

Materials and Methods: Fifteen patients (7 with PL of the limbs, 8 with 
Familiar Partial Lipodystrophy Dunnigan-type) and 15 (13 women) controls 
paired to BMI and age were included. We recruited participants aged 18-65 
years-old and a BMI≥25 and ≤35kg/m², excluding other causes of steato-
hepatitis. Anthropometric measures, metabolic parameters and the pres-
ence of steatosis/fibrosis using TE(Fibroscan®) were evaluated. According 
to literature, the adopted cut-off values in TE for Controlled Attenuation 
Parameter (CAP) and Liver Stiffness Measurement (LSM) are ≥238dB/m 
and ≥5,8kPa, respectively. Student t-test was used for continuous variables. 
Main results are presented as Mean ± SD.

Results: Mean age was 52.93 and 50.26 years-old in PL and control 
groups, respectively. BMI was slightly but not significantly higher in control 
group (30,13kg/m² [SD±2,85] vs. 27,43kg/m² [SD±5,30]). Waist-to-hip ratio 
did not differ. PL group had higher fasting plasma glucose (116.78mg/dL 
[SD±39,54] vs. 89,58mg/dL [SD±23,34], p= 0,0476). No differences in hepatic 
lesion biomarkers or lipid profile was noted, except for a lower HDL-c in PL 
group (40,64mg/dL [SD±9,45] vs. 49,62mg/dL [SD±12,67], p=0,0432). CAP 
tended to be higher in PL patients [301,82dB/m (SD±54,88) vs. 262,93dB/m 
(SD±57,44); p=0,0685] and LSM was significantly higher (7,32kPa [SD±3,71] 
vs. 4,94kPa [SD±1,58], p=0,0260).

Conclusions: Patients with PL presented a trend for increased hepatic ste-
atosis and showed higher values of fibrosis in TE. Therefore, we suggest PL 
patients should undergo TE for screening of NAFLD.

260‑LB
Clinical Features and Hepatic Molecular Characteristics in NAFLD 
and NASH Patients Compared to Normal Weight Healthy Individuals
MALTE P. SUPPLI, KRISTOFFER RIGBOLT, SANNE VEIDAL, SARA HEEBØLL, MIA 
DEMANT, JONATAN I. BAGGER, ASGER B. LUND, TINA VILSBØLL, NIELS VRANG, 
JACOB JELSING, FILIP K. KNOP, Hellerup, Denmark, Hørsholm, Denmark, Aarhus, 
Denmark, Copenhagen, Denmark, Gentofte, Denmark

The molecular events underlying the development and progression of non-
alcoholic fatty liver disease (NAFLD), covering a wide spectrum from simple 
hepatic steatosis to the more aggressive inflammatory manifestation, nonalco-
holic steatohepatitis (NASH), remain elusive. To promote the understanding of 
the pathophysiology behind this disease spectrum we characterized lean con-
trols vs. individuals with simple NAFLD and NASH, respectively, by standard 
clinical measures, histopathology and global mRNA profiling of liver biopsies.

The study included 11 patients with simple NAFLD, 11 patients with NASH 
(based on the FLIP/Bedossa score) and 15 lean healthy individuals. Liver 
biopsies from all subjects were evaluated using diagnostic histopathological 
scoring of steatosis, inflammation, fibrosis and ballooning degeneration of 
hepatocytes. Global mRNA quantification of liver biopsies was performed 
by RNA-sequencing.

No steatosis was seen in the lean healthy individuals, whereas all 
patients with simple NAFLD and NASH displayed moderate steatosis, and 
to some degree inflammation and fibrosis. Only NASH patients had balloon-
ing degeneration of hepatocytes. Several marker genes such as collagens 
and galectin-3 showed good correlation with disease severity being mark-
edly upregulated in the NAFLD and NASH groups compared to healthy con-
trols. However, the histopathological categorization of patient samples into 
NAFLD and NASH did not correlate well with gene expression levels.

We here provide a unique characterization of a cohort of individuals cov-
ering the spectrum from healthy lean subjects over individuals with simple 
NAFLD to patients with NASH. Clinical markers as well as hepatic pathol-
ogy and gene expression clearly discriminate NAFLD/NASH patients from 
healthy individuals, but NAFLD and NASH patients appear highly similar at 
all parameters, except for histopathological scoring of ballooning.

decreased fasting plasma glucose and ketone levels. We further find that 
lncFHL interacts with and affects the mRNA interactions of HuR, a RNA bind-
ing protein that suppresses hepatic PPARalpha pathway in human. Finally, by 
analyzing published genome-wide association studies (GWAS) and expres-
sion quantitative trait loci (eQTLs) data, we find the hepatic expressions of 
lncFHL are associated with human metabolic diseases including diabetes 
and coronary artery disease. These studies not only provide a proof of prin-
ciple that the humanized mice could sever as a suitable model to study the 
metabolic function of human lncRNAs but also demonstrate that regulatory 
mechanism mediated by human-specific lncRNAs contributes significantly to 
physiological and pathophysiological metabolic homeostasis.

Supported By: National Institutes of Health

257‑LB
Vitamin E Supplementation during Nonalcoholic Steatohepatitis 
(NASH) Pathogenesis in High‑Sucrose, High‑Fat‑Fed Genetically 
Obese Mice
CLINTON HASENOUR, JAMEY YOUNG, Nashville, TN

Nonalcoholic fatty liver disease is characterized by dysregulated hepatic 
oxidative metabolism which may progress to a state of elevated inflamma-
tion and fibrosis (NASH). The lipophilic antioxidant vitamin E (VitE) has shown 
promise as an effective strategy for treating NASH in some clinical trials. Here 
we tested whether dietary VitE supplementation is sufficient to prevent NASH 
development and mitigate aberrant glucose and oxidative liver metabolism  
during overnutrition. Hyperphagic, melanocortin-4-receptor deficient mice 
(MC4R-/-) were fed a chow, western diet (WD) or WD+VitE (500IU/kg diet) ad lib 
starting at 8 or 20 weeks of age. All mice were studied at 28 weeks of age; thus, 
5, 28 week-old MC4R-/- groups were investigated: chow, WD or WD+VitE for  
20 weeks, and WD or WD+VitE for 8 weeks. This design allowed us to test 
whether VitE limits NASH pathogenesis after an intermediate or long exposure 
to WD. Mice (n=8-11, per group) underwent jugular vein and carotid artery cath-
eterization for 13C/2H isotope-based metabolic flux analysis to calculate in vivo 
liver glucose and citric acid cycle fluxes. Body weight and fat mass were unaf-
fected by WD or WD+VitE feeding for 8 weeks. 20 weeks of WD or WD+VitE, 
however, increased these parameters relative to chow. Glucose production, 
gluconeogenesis, and pyruvate cycle fluxes were also elevated by 20 weeks of 
WD or WD+VitE feeding. Unlike mice fed WD for 8 weeks, WD+VitE for 8 weeks 
also accelerated gluconeogenesis. All mice fed a WD or WD+VitE had increased 
hepatocellular steatosis, ballooning, lobular inflammation and activity com-
pared to chow; fibrosis was more extensive in mice fed a WD or WD+VitE for  
20 weeks. Thus, the provision of VitE during hyperphagia and WD failed to limit 
NASH pathogenesis. In fact, shorter term VitE supplementation accelerated 
WD-mediated changes in glucose production, indicating VitE may actually 
exacerbate the dysregulation of liver metabolism that occurs in response to 
chronic overnutrition.

Supported By: National Institutes of Health (R01DK106348)

258‑LB
Assessment and Expansion of Models for 13C‑Metabolic Flux Analy‑
sis (MFA) In Vivo
CLINTON HASENOUR, MOHSIN RAHIM, JAMEY YOUNG, Nashville, TN

Isotope-based MFA is a valuable tool to determine rates of biochemical 
reactions in vivo, which cannot be assessed by other approaches. Its appli-
cation in biomedicine may help to uncover metabolic disease determinants in 
diabetes and obesity. However, various simplifying assumptions have been 
applied to constrain models used for in vivo MFA studies. These constraints 
are approximate, and their validity may change with varying experimental 
conditions. Here we used our flexible flux modeling platform (INCA) to test 
and eliminate several assumptions imposed on prior estimates of liver glu-
coneogenesis, anaplerosis, and citric acid cycle (CAC) fluxes in overnight 
fasted, conscious mice. Male C57Bl/6J mice were given a primed, continu-
ous infusion (160μmol/kg and 40μmol/kg/minutes) of [13C3]lactate intrave-
nously for ~2 hour. 13C-enrichment of plasma and liver metabolites obtained 
at the end of the study were measured by GC-MS and used to regress liver 
metabolic fluxes using several different models of in vivo metabolism. In 
particular, we developed models to assess 1.) the extent of reversibility of 
4C reactions of the CAC, 2.) the impact of pyruvate-decarboxylation, and 3.) 
the influence of secondary isotope recycling on liver flux estimates. Con-
fidence intervals were computed a posteriori to assess uncertainties of 
individual flux estimates. Glucose production originated largely from PEP. 
Cataplerosis (PEPCK flux) was ~3.9-4.5 fold higher than citrate synthase, 
with ~56-67% recycling back to the CAC through pyruvate. The modeling of 
pyruvate decarboxylation increased the relative ratio of gluconeogenesis to 
citrate synthase flux by ~18-32% but also reduced the precision of flux esti-
mates. Interestingly, Cori cycling reduced pyruvate kinase flux ~16% relative 
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263‑LB
Integrative Analysis of Human Plasma Proteome/Metabolome 
Reveals Central Role for Phospholipid, Retinol, and Histidine 
Metabolism after Gastric Bypass
JONATHAN DREYFUSS, YIXING YUCHI, HUI PAN, DONALD C. SIMONSON, ASH-
LEY H. VERNON, PRATIK ARYAL, BARBARA KAHN, KATHLEEN FOSTER, SIMON 
KASIF, ALLISON GOLDFINE, MARY E. PATTI, Boston, MA, Cambridge, MA

Bariatric surgery has emerged as a potent approach to improve obesity-
related metabolic comorbidities including type 2 diabetes (T2D). However, 
molecular mechanisms responsible for metabolic improvement after bariat-
ric surgery remain incompletely understood. We profiled and integrated the 
fasting plasma proteome (aptamer-based Somalogic platform) and metabo-
lome (MS, Metabolon) from patients with T2D at baseline and up to 3 years 
after randomization to either gastric bypass (GB) or nonsurgical diabetes/
weight management (DMW) within the SLIMM-T2D longitudinal clinical trial 
(random subset, n=19 per group). To identify top-ranking pathways encom-
passing both proteomic and metabolomic data, we developed a systems 
approach employing two interdependent programs: ezlimma (for differential 
analysis) and Pathway Analysis via Network Smoothing (PANTS). PANTS 
smooths differential statistics over a large network of interacting proteins/
metabolites, calculating significance by permutation. Top-ranking pathways 
were phospholipid (e.g., choline), retinol (e.g., retinol-binding protein 4,  
RBP4), and histidine metabolism (e.g., carnosine dipeptidase 1, CNDP1). 
Quantitative Western blot confirmed 26% reduction in RBP4 in GB vs. DWM; 
ELISA confirmed 66% reduction in CNDP1 in GB vs. DWM (both p<0.05,  
3 months). CNDP1 change at 3 months was associated with improved metab-
olism at 1 year (BMI r=0.67, p<10-5; HbA1c r=0.61, p<10-4). Causal inference 
analysis in the entire cohort identified CNDP1 change at 3 months as the 
most likely protein to cause improved HbA1c at 1 year (p=0.01). Decreased 
CNDP1 occurred before significant weight loss, suggesting weight-indepen-
dent impact on glycemia. Investigating modulation of CNDP1 activity, its 
enzymatic products Ala/His, and related metabolites will be important to 
determine if these pathways may serve as targets for T2D therapy.

Supported By: MedImmune (to M.E.P.); Charles A. King Trust Fellowship; Medi-
cal Foundation (to Y.Y.); National Institutes of Health (RC1DK086918, R56DK095451); 
Joslin Diabetes and Endocrinology Research Center (DK036836)

264‑LB
New Prebiotics to Ameliorate High‑Fat Diet‑Induced Obesity and 
Diabetes via Modulation of Microbiome‑Gut‑Brain Axis
SHOKOUH AHMADI, RAVINDER K. NAGPAL, SHAOHUA WANG, HARIOM YADAV, 
Winston-Salem, NC

Role of gut microbiome in obesity and diabetes became apparent from 
several independent studies, indicating that gut microbiome modulators 
like prebiotics may improve microbiome perturbations (dysbiosis) to ame-
liorate metabolic derangements. We isolated water soluble, non-digestible 
polysaccharides from 5 foods (acorn, quinoa, sunflower, pumpkin and sago 
seeds) and assessed their impact on amelioration of high fat diet (HFD)-
induced obesity and diabetes in mice and human microbiome using fecal 
slurry culture model. During isolation, purification, biochemical and diges-
tion resistance characterization, and fermentation pattern by human fecal 
microbiome, we selected acorn and sago derived prebiotics, on the basis 
of purity, protein contamination and yield. All prebiotics increased short 
chain fatty acid (SCFA) production along with enhanced microbial diversity. 
Feeding of acorn and sago derived prebiotics supplemented HFD (5%) for 
8 weeks, significantly reduced diet induced glucose intolerance and insu-
lin resistance, without affecting adiposity. Beneficial effects of acorn and 
sago derived prebiotics were superior than inulin-feeding. Feeding of both 
prebiotics and inulin increased diversity of gut microbiome and enhanced 
SCFA production into the mice gut. Metabolic function was positively corre-
lated with increased food conversion ratio indicating enhanced whole body 
metabolic rate by prebiotic feeding. Gastrointestinal motility was enhanced 
without changing food intake, after probiotic intervention. Hypothalamic 
energy signaling in terms of increased pro-opiomelanocortin and decreased 
agouti-related peptide and neuropeptide Y expression, was modulated by 
prebiotics administration. These results indicate that newly isolated prebi-
otics ameliorate HFD-induced defects of glucose metabolism via modulating 
microbiome-gut-brain axis, and can be used to prevent/treat diet induced 
obesity and diabetes.

INTEGRATED PHYSIOLOGY—MACRONUTRIENT 
METABOLISM AND FOOD INTAKE

261‑LB
Neuronal FGF‑21 Signaling—A Sensor of Dietary Protein Restric‑
tion
CRISTAL M. HILL, MADELEINE V. DEHNER, DAVID MCDOUGAL, HANS-RUDOLF 
BERTHOUD, HEIKE MUENZBERG, CHRISTOPHER MORRISON, Baton Rouge, LA

The central nervous system is acknowledged as a major regulator of both 
energy and glucose homeostasis. Our data demonstrate that dietary protein 
restriction increases energy expenditure and improves glucose homeosta-
sis, and that the metabolic hormone FGF-21 coordinates these adaptive 
responses. However, the tissue site mediating these FGF-21-dependent 
effects is unclear. In this study, mice with dysfunctional FGF-21 signaling in 
either the central nervous system (CNS) or adipose tissue were fed a control 
or low protein (LP) diet to assess changes in body weight and associated 
metabolic endpoints. We first deleted the required FGF co-receptor beta-
Klotho (Klb) from neurons to test whether CNS FGF-21 signaling is required 
for increased energy expenditure or improved glucose homeostasis in mice 
consuming a low protein diet. Our data show that LP diet increased energy 
expenditure (p≤0.01) and reduced body weight (p≤0.001) in control litter-
mates, but these effects were lost in mice bearing CNS-specific deletion of 
Klb (p=0.65). Protein restriction in the context of a high fat diet also improved 
glucose tolerance (P≤0.001) and insulin sensitivity (p≤0.001) in control lit-
termates, but these effects were also lost in mice lacking Klb in the CNS. 
We next tested whether FGF-21 signaling within adipose tissue contributed 
to the metabolic effects of protein restriction. However, in this case LP diet 
reduced body weight (p=0.90) and increased food intake (p= 0.98) similarly 
in control littermates and mice bearing adipose-specific deletion of Klb. Col-
lectively, these data highlight CNS FGF-21 signaling as the first known neuro-
endocrine mechanism to explain the coordinated metabolic changes induced 
by dietary protein restriction.

Supported By: National Institutes of Health (F32DK11513701, R01DK105032)

262‑LB
Changes in Carbohydrate Metabolism are Related to Gut Microbiota 
Modification after H. Pylori Eradication
ISABEL CORNEJO-PAREJA, GRACIA MARÍA MARTIN-NUÑEZ, M. MAR ROCA-
RODRIGUEZ, ISABEL MORENO-INDIAS, LAURA VINUELA, LETICIA COIN-
ARANGÜEZ, ISABEL MANCHA-DOBLAS, FRANCISCO TINAHONES, Málaga, 
Spain, Cadiz, Spain

Introduction: Antibiotic treatments cause changes in gut microbiota. Dys-
biosis of gut microbiota has been linked to metabolic diseases such as type 2 
diabetes mellitus (T2DM). Objective: To evaluate whether changes in gut 
microbiota due to antibiotic treatment in patients colonized by H. pylori, 
could be related to improvements in carbohydrate metabolism.

Material and Method: A prospective case-control study were performed. 
Clinical data, carbohydrate metabolism, and microbiota composition in feces 
(determined by 16S rRNA gene (V3-V4) sequencing using the Illumina Miseq) 
before and 2 months after eradication treatment were analyzed.

Results: We studied 40 cases and 20 controls (60% women, respec-
tively). Average age was 47.0 ± 2 vs. 43.6 ± 2.7 years old. 70% vs. 60% had 
family history of digestive disorders and 42.5% vs. 40% clinical history of 
gastrointestinal disease. After antibiotics, we found significant changes in 
gut microbiota profile at phylum, family, genus and species levels. The Chao 
and Shannon indices showed a decreased in bacterial richness and diver-
sity in patients (pre and post H. pylori eradication) compared to controls. 
We observed an improvement in glucose homeostasis in cases 2 month 
after H. pylori eradication treatment, with decrease in HbA1c (p=0.014), 60’ 
(p=0.018) and 120’ (p=0.019) glucose post OGTT. Changes in Rikenellaceae, 
Butyricimonas, E. biforme, B. fragilis, and Megamonas were inversely asso-
ciated with changes in glucose level and Hb1Ac in patients which got H. 
pylori eradication.

Conclusion: H. pylori eradication treatment causes alteration in human 
gut microbiota. The glucose homeostasis improvement found after antibiotic 
treatment was related to changes in microbial community, particularly in 
Megamonas and Butyricimonas genus, Rikenellaceae family and E. biforme 
and B. fragilis species. SCFA-producing and glucose remover bacterias could 
play an important role in these associations.
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267‑LB
Unraveling the Athlete’s Paradox—Higher Insulin Sensitivity and 
Lower PKCθ Activation Despite Higher Bioactive Lipids in Endur‑
ance‑Trained Athletes
DOMINIK PESTA, EVRIM ANADOL-SCHMITZ, SOFIYA GANCHEVA, DANIEL F. 
MARKGRAF, OANA P. ZAHARIA, HISAYUKI KATSUYAMA, YULIYA KUPRIYA-
NOVA, JONG-HEE HWANG, DONGYAN ZHANG, GERALD I. SHULMAN, MICHAEL 
RODEN, Düsseldorf, Germany, New Haven, CT

High intramyocellular lipid (IMCL) content associates negatively with insu-
lin sensitivity (IS) in insulin resistant, but not in endurance-trained humans. It 
has been hypothesized that different cellular distribution of bioactive lipids 
such as diacylglycerols (DAG) and ceramides (CER) could interfere with insu-
lin action and underlie this “athlete’s paradox.” We examined endurance-
trained athletes (ATH; n=9) and sedentary individuals (SED; n=12) with com-
parable total IMCL, as measured by 1H-magnetic resonance spectroscopy, 
who underwent spiroergometry and hyperinsulinemic-euglycemic clamps to 
assess maximal oxidative capacity and IS, respectively. In skeletal muscle 
biopsies, translocation of protein kinase C (PKC) θ and ε were determined by 
Western blotting and concentrations of DAG and CER were measured using 
targeted LC-tandem mass spectrometry upon separating fractions of cel-
lular membranes, lipid droplets and cytosol by ultracentrifugation. Maximal 
oxidative capacity and IS were 46% and 47% higher in ATH than in SED (both 
p<0.01), respectively. The membrane:cytosol ratio of PKCθ, which reflects 
PKCθ activity, was 62% lower in ATH consistent with their increased IS 
(p<0.01), while there was no group difference for PKCε. Total and membrane 
DAG (40% and 48%, both p<0.01) as well as membrane CER (15%, p<0.05) 
were higher in ATH while the respective concentrations in lipid droplets and 
cytosol did not differ. In SED, IS correlated inversely with all stereoselective 
subspecies of lipid-droplet DAG. On the other hand, cytosolic sn-1,2 (C16:0-
C18:2) and sn-1,3 (C18:1-C18:0) DAG correlated positively with IS in ATH.

In conclusion, higher IS in endurance-trained ATH can be explained by 
lower muscle PKCθ activation, which may be due to differences in the stere-
oselectivity and/or subcompartmentation of cellular DAG between ATH and 
insulin resistant SED.

268‑LB
The Induction of TRIB3 Causing Glucose Toxicity in Muscle Requires 
the O‑GlcNAcylation of SP1
XIAOBING LIU, MINSUNG KANG, W. TIMOTHY GARVEY, Birmingham, AL

Background: Glucose-induced insulin resistance is mediated by induc-
tion of the pseudokinase TRIB3, which requires glucose metabolism via the 
hexosamine biosynthetic pathway (HBP). We have also shown that the SP1 
binding site in the TRIB3 promoter region is essential for glucose’s ability to 
induce TRIB3 in skeletal muscle. However, the mechanism by which glucose 
regulates TRIB3 gene expression remains unknown.

Hypothesis: Since the HBP provides the substrate for O-GlcNAcylation, 
we hypothesize that glucose results in O-GlcNAcylation of SP1 and this 
modulates induction of TRIB3 causing insulin resistance.

Results: When treated with 5mM or 25mM glucose, the induction of 
TRIB3 gene expression (P<0.01) in L6 myotubes is accompanied by upregula-
tion of SP1 expression (P<0.01). When fully differentiated L6 myotubes are 
transiently transfected with SP1 siRNA, knockdown of SP1 produced a cor-
responding suppression of TRIB3 both in the high and low glucose (P<0.05). 
To identify whether O-GlcNAcylation is involved, we cultured L6 myotubes 
in either 5mM or 25mM glucose medium with or without OSMI-1, an inhibitor 
of rate-limiting O-GlcNAc transferase (OGT). OSMI-1 did not affect glucose’s 
ability to augment SP1 2-fold (p<0.01), but effectively blocked induction of 
TRIB3. At the same time, OSMI-1 downregulated O-GlcNAcylation of SP1 
and other O-GlcNAc modified proteins.

Conclusion: 1.) Increased TRIB3 mRNA expression parallels with upregu-
lated SP1 expression; 2.) Glucose induction of TRIB3 mRNA and protein is 
eliminated when HBP flux and O-GlcNAcylation is disrupted by the inhibi-
tion of OGT; 3.) SP1 sites are critical in the regulatory action of glucose on 
the TRIB3 promoter and can be modulated by SP1 O-GlcNAcylation. While 
further studies are underway, these data provide new insights regarding 
mechanisms causing glucose-induced insulin resistance, and TRIB3 and 
TRIB3 promoter regulation are attractive targets for prevention of glucose 
toxicity in diabetes.

265‑LB
Effects of a High‑Carb vs. High‑Fat Meal on Glycemia, Insulin, Inter‑
leukin‑6, TNF‑Alpha, and Apo‑B
HELMUT O. STEINBERG, FRANKIE B. STENTZ, NANDITA K. SHANKAR, Memphis, 
TN, New Orleans, LA

Past studies have shown that food ingestion modulates vascular function 
within the first two hours of consumption and that food composition such as 
the amount of carbohydrates vs. fat may play a role. The goal of this study 
was to assess the effect of a high-carbohydrate (HC) meal vs. a high-fat 
(HF) meal on potential modulators of vascular function, insulin, interleukin-6 
(IL-6), TNF-alfa and Apo-B. We studied a group of healthy volunteers; n=6, 
age 38 ± 13 years, BMI 24.5 ± 3.8 kg/m2 and systolic blood pressure 125.3 
± 9.1 mmHg. The meals were commercially available; HC meal consisted 
of 120 gm of carbohydrates (~60% sugars) and 8 gm fat, and the HF meal 
consisted of 54 gm of carbohydrates (~ 15% sugars) and 28 gm of fat and 
contained slightly (~20%) less total calories. The meals were ingested within 
5 minutes.

Results: Glucose and insulin levels increased in response to either meal 
but more robustly with HC. Glucose and insulin levels peaked at 30 minutes 
in response to HC and at 60 minutes in response to HF. IL-6 levels nearly 
doubled in response to either meal, but the time course appeared differ-
ent; it peaked at 180 minutes and 60 minutes in response to HC and HF, 
respectively. TNF-alpha levels remained overall unchanged after either HC 
and HF meal. Apo-B levels also remained overall unchanged after either HC 
and HF meal.

Conclusions: Our study shows that food composition differentially affects 
the magnitude and time course of changes in metabolites, hormones and 
markers of inflammation. Ingestion of a HF meal resulted in a delayed and 
lower peak of glucose and insulin and a much earlier peak in IL-6. This early 
elevation of IL-6 in response to HF may potentially impair vascular function 
as described in the “big Mac” study. It is unclear if higher insulin levels 
during this period would be vaso-protective. Further research is needed 
to better understand the link between food composition and changes in 
metabolites, hormones and pro/anti-inflammatory mediators and its relation 
to vascular function.

INTEGRATED PHYSIOLOGY—MUSCLE

266‑LB
Beta‑Cell Function and Survival Are Modulated Differentially by 
Type I or Type II Muscle through Specific Myokines
MARIA L. MIZGIER, SABINE RUTTI, MICHEL PINGET, KARIM BOUZAKRI, Stras-
bourg, France

Type 2 diabetes has a complex pathophysiology implicating several 
organs as the adipose tissue the liver, the skeletal muscle and the pancreas. 
Tissue crosstalk is emerging as a determinant way to coordinate the differ-
ent organs implicated in glucose homeostasis. Among the inter-organ com-
munication factors, muscle-secreted myokines can modulate the function 
and survival of pancreatic beta-cells. We establish human primary in vitro 
models of cells isolated from soleus (type I), triceps brachii (type II) and vas-
tus lateralis (mixte) muscles to study the myokines profile secretion using 
and antibody-based array, the transcriptome using RNA-sequencing, and 
their sensitivity to TNF-alpha-induced insulin resistance, by assessing the 
glucose uptake rate. We then investigate how the muscle type and insulin 
resistance status impact on beta-cell function (glucose stimulated insulin 
secretion), survival (proliferation and apoptose) in order to identify new myo-
kines in fiber type specific muscle pancreas crosstalk. We show that type I 
and type II primary myotubes present specific mRNA and myokine signa-
tures as well as different sensitivity to TNF-alpha induced insulin resistance 
(TNF-alpha failed to induce insulin resistance in type II muscle). We also 
report here that the impact of myokines on beta-cells proliferation, apopto-
sis and insulin secretion, depends on fiber types and their metabolic status. 
Finally, that angiogenin and osteoprotegerin are triceps specific myokines 
with beta-cell protective actions against proinflammatory cytokines. These 
results suggest that type I and II muscles could impact insulin secretion and 
beta-cell mass differentially in type 2 diabetes through specific myokines 
secretion.

Supported By: Swiss National Science Foundation (N°31-135645); Bo & Kerstin 
Hjelt Diabetes Foundation; JDRF (31-2008-413); Centre Européen d’Etude du Diabète
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that fasting (4, 8, 16 and 24 h) caused a progressive decrease in serum glu-
cagon in diet-induced obese, hyperglucagonemic mice (P<0.01), yet a pro-
gressive increase in serum glucagon in lean mice (P<0.01). Serum insulin 
decreased with fasting in both lean and obese mice (P<0.01). Accordingly, 
fasting increased the glucagon:insulin ratio in the lean mouse (P<0.01), but 
did not affect the glucagon:insulin ratio in the obese mouse. Two hours of re-
feeding restored hyperglucagonemia in obese mice (P<0.01). Pancreatic per-
fusion studies in obese, hyperglucagonemic mice confirm that 16 h of fast-
ing decreases pancreatic glucagon secretion (P<0.01). Consistent with our 
findings in the mouse, fasting decreased (P<0.05) serum glucagon in obese 
participants. In contrast, fasting increased serum glucagon concentrations 
in lean participants (P<0.05). As expected, fasting decreased serum insulin 
in both lean and obese participants (P<0.05 for both). As a result, fasting 
induced a more robust rise in the glucagon:insulin ratio in lean compared to 
obese participants (P<0.01). In addition, mixed meal feeding increased serum 
glucagon in people with obesity. These findings suggest that the metabolic 
pathophysiology of obesity may be driven by inappropriate meal-induced 
regulation of glucagon, resulting in a relatively static glucagon:insulin ratio.

Supported By: National Institutes of Health

 272‑LB
Adipsin Prevents Beta‑Cell Failure in a Mouse Model of Type 2 Dia‑
betes by Blocking Dedifferentiation and Cell Death
NICOLAS GOMEZ-BANOY, TONG CHEN, BREANNE POIRIER, ALFONSO RUBIO-
NAVARRO, JAMES LO, New York, NY

Adipsin and its downstream molecule C3a are complement factors that 
regulate insulin secretion. In order to assess the effects of adipsin in chronic 
DM2 and beta cell failure, we used adeno-associated virus (AAV) to replenish 
adipsin in db/db mice. A robust increase in both serum adipsin and C3a was 
achieved using AAV-Adipsin compared to control AAV-GFP, even 5 months 
after the injection (Figure 1a). Adipsin treatment significantly ameliorated 
hyperglycemia and boosted insulin levels (Figure 1b). More importantly, 
adipsin treatment increased beta cell mass and prevented beta cell loss in 
the late stages of DM2 (Figure 1c). Mechanistically, adipsin decreased beta 
cell death and dedifferentiation (Figures 1d and e). Adipsin also augmented 
expression of key beta cell transcription factors. Using unbiased transcrip-
tomics, we identified that adipsin treatment downregulated the phospha-
tase Dusp26 in the pancreatic islets. Interestingly, overexpression of Dusp26 
in beta cells and primary islets leads to a loss of beta cell transcription fac-
tors and an increase in palmitate-induced cell death (Figures 1f and g). Phar-
macological inhibition of Dusp26 increased islet survival in palmitate condi-
tions. Collectively these data suggest that adipsin/C3a and dusp26 directed 
therapies may represent a novel approach to conserve beta cell mass and 
achieve long term beta cell health for patients with T2D.

Supported By: American Diabetes Association (1-18-PMF-032 to N.G-B.)

269‑LB
HuR Influences Metabolic Flexibility in Skeletal Muscle
JAYCOB D. WARFEL, Baton Rouge, LA

Metabolic Flexibility allows for the oxidation of fuels based on their avail-
ability. Respiratory Quotient (RQ) values from subjects with type 2 diabe-
tes mellitus in both basal and insulin stimulated states remain consistent, 
indicating a decreased ability to switch between available substrates. 
The molecular mechanisms governing defects in this switching ability are 
unclear at present. We therefore compared global gene expression in skel-
etal muscle between obese subjects classified by their sleep and 24 hour 
RQ as either metabolically flexible or inflexible. From this data we identified 
a number of transcripts stabilized by the RNA binding protein, HuR, which 
were enriched in metabolically flexible subjects. This finding prompted us to 
generate mice with a skeletal muscle specific knockout of Elavl1, the gene 
encoding HuR (HuRm-/-). HuRm-/- mice have a metabolically inflexible pheno-
type with mild obesity and impaired glucose tolerance compared to control 
littermates. HuRm-/- mice have an increase in RER; and decreased expres-
sion of genes involved in oxidative phosphorylation, fatty acid transport, 
and mitochondrial fatty acid metabolism, suggesting a decreased ability to 
use fats as an energy source. HuRm-/- mouse skeletal muscle also shows 
decreases in protein levels of important modulators of the mTOR signaling 
pathway, and compensatory increases in transcript levels of HuR target 
mRNAs. These data highlight the importance of HuR function in skeletal 
muscle metabolism; and suggest HuR as a mediator of metabolite selection.

Supported By: Nutrition Obesity Research Center (P30DK072476); National Insti-
tutes of Health/National Institute of Diabetes and Digestive and Kidney Diseases

270‑LB
Perivascular Adipose Tissue Controls Insulin‑Stimulated Perfusion 
and Glucose Uptake in Muscle through Adipomuscular Microvas‑
cular Anastomoses
ALEXANDER H. TURAIHI, ERIK H. SERNE, CARLA MOLTHOFF, MARIE-JOSE T. 
GOUMANS, CONNIE J. JIMENEZ, JOHN S. YUDKIN, YVO M. SMULDERS, VICTOR 
W. VAN HINSBERGH, ETTO C. ERINGA, Amsterdam, Netherlands, Leiden, Nether-
lands, London, United Kingdom

Insulin-mediated microvascular recruitment (IMVR) regulates delivery of 
insulin and glucose to insulin-sensitive tissues. We have previously pro-
posed that perivascular adipose tissue (PVAT) controls glucose metabolism 
and vascular function through outside-to-inside communication and through 
vessel-to-vessel, or “vasocrine” signaling. Here, we studied this hypoth-
esis in mice by examining effects of removal of local intramuscular PVAT 
on muscle blood flow and glucose metabolism. Using the hyperinsulinemic, 
euglycemic clamp (HEC) in combination with positron emission tomography, 
we found that local PVAT removal transiently reduces muscle glucose uptake 
by ±50 percent. Contrast-enhanced ultrasonography and intravital micros-
copy of the gracilis artery (GA) during the HEC showed that PVAT removal 
abolishes insulin-induced increases in GA diameter and abrogated insulin-
stimulated muscle blood volume (microvascular recruitment or IMVR). The 
effect of PVAT on IMVR was mediated by distinct microvessels or anas-
tomoses, which we showed using lightsheet microscopy of mice express-
ing mCherry in endothelial cells. Proteomics analysis revealed that PVAT 
removal significantly alters expression of 109 of 1719 detected proteins in 
muscle. Observed changes in protein expression included reduction of a 
mitochondrial protein cluster and of vesicle-associated membrane protein 
5 (Vamp5), involved in Glut4 trafficking.

In conclusion, we have found that PVAT within muscle regulates muscle 
perfusion, glucose uptake and muscle protein expression, communicating 
with the distal microcirculation via microvascular anastomoses. These data 
highlight the importance of PVAT in vascular and metabolic physiology, and 
are relevant for type 2 diabetes and associated muscle dysfunction.

Supported By: Netherlands Organization for Scientific Research

INTEGRATED PHYSIOLOGY—OTHER HORMONES

271‑LB
Fasting‑Induced Changes in Glucagon Secretion Are Dysregulated 
in Obesity
JENNIFER H. STERN, GORDON I. SMITH, ROGER H. UNGER, SAMUEL KLEIN, 
PHILIPP E. SCHERER, Dallas, TX, St. Louis, MO

Hyperglucagonemia is a hallmark in obesity and type 2 diabetes (T2DM). 
Suppression of glucagon signaling improves glycemic control in T2DM. We 
evaluated glucagon homeostasis in lean and obese mice and people. Dis-
cordant with the canonical rise in glucagon with fasting, our studies show 
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275‑LB
Soluble RAGE Sequesters Advanced Glycation End Products fol‑
lowing an Overnight Fast in T1DM Patients
EDWIN R. MIRANDA, JR., KELLY N. FULLER, RYAN PERKINS, PAUL J. BEISS-
WENGER, SARAH S. FARABI, LAURIE T. QUINN, JACOB M. HAUS, Ann Arbor, MI, 
Chicago, IL, Hanover, NH, Aurora, CO

Context and Objectives: Advanced glycation end products (AGEs) pro-
mote the development of diabetic complications through activation of their 
receptor (RAGE). Isoforms of soluble RAGE (sRAGE) sequester AGEs and thus 
protect against RAGE-mediated diabetic complications. Low cellular energy, 
such as during fasting, activates sRAGE production. We investigated the 
effect of an overnight fast on circulating substrates, hormones, AGEs, and 
sRAGE isoforms in 26 individuals with type 1 diabetes (T1DM).

Participants and Methods: Blood was collected from young (18-30 years) 
T1DM patients on insulin pumps before and after an overnight fast. Circulat-
ing AGEs were measured via LC-MS/MS and sRAGE isoforms were analyzed 
via ELISA. eGFRcystatin-c was calculated based on circulating cystatin-c mea-
sured via ELISA.

Results: Glucose, insulin, glucagon, and eGFRcystatin-c decreased while cor-
tisol increased following the overnight fast (p<0.05). NEFAs and choles-
terol did not change (p>0.05). AGEs (CML, CEL, 3DG-H, MG-H1, and G-H1) 
decreased (21-58%, p<0.0001) while total sRAGE, cleaved RAGE (cRAGE), 
and endogenous secretory RAGE (esRAGE) increased (22-24%, p<0.0001) 
following the overnight fast. The changes in sRAGE isoforms were inversely 
related to MG-H1 (rho=-0.493 to -0.589, p<0.05) and the change in esRAGE 
was inversely related to the change in G-H1 (rho=-0.474, p<0.05). Multiple 
regression analysis revealed a 1 pg/mL increase in total sRAGE, cRAGE, and 
esRAGE independently predicted a 0.42-0.52 nM decrease in MG-H1.

Conclusions: Following an overnight fast, sRAGE isoforms were increased 
and sequestered MG-H1. Sequestration of AGEs by sRAGE has been shown 
to attenuate AGE/RAGE-mediated complications. Energy restriction appears 
to be important for protection against AGE/RAGE-mediated complications.

276‑LB
Resistance to Diet‑Induced Obesity in Mice Lacking OPA1 in Adi‑
pose Tissue Occurs Independently of Fat‑Derived FGF‑21 and BAT 
Function
RENATA PEREIRA, ANGELA C. OLVERA, ALEX A. MARTI, RANA HEWEZI, WIL-
LIAM A. BUI TRAN, MATTHEW J. POTTHOFF, E. DALE ABEL, Iowa City, IA

Optic Atrophy 1 (OPA1) is a mitochondrial protein that regulates mitochon-
drial dynamics and function. The role of OPA1 in adipose tissue physiology 
and systemic metabolism is incompletely understood. We generated mice 
lacking OPA1 in adipose tissue (OPA1 Ad-KO) and demonstrated that OPA1 
deletion in adipose tissue completely prevents diet-induced obesity (DIO). 
This metabolic protection occurs concomitantly with increased levels of 
FGF-21 in adipose tissue and the circulation and higher energy expenditure. 
In the present study, we sought to determine the contribution of fat-derived 
FGF-21 and brown adipocyte function to the phenotype observed in OPA1 
Ad-KO mice. To test whether changes in BAT function are responsible for 
the resistance to DIO, soon after weaning, OPA1 Ad-KO mice were fed either 
60% high-fat diet (HFD) or 10% fat diet (control diet) for 8 weeks at thermo-
neutral conditions (30oC), when BAT function is dampened. To test whether 
fat-derived FGF-21 is required for the resistance to DIO in OPA1 Ad-KO mice, 
we generated mice lacking both OPA1 and FGF-21 in adipose tissue, by using 
the cre recombinase under the control of the adiponectin promoter (DKO). 
We, then, fed 4-week old DKO mice either 60% HFD or 10% control diet for 
4 weeks. OPA1 Ad-KO mice fed a HFD under thermoneutral conditions failed 
to gain weight. Diet-induced increases in total fat mass was completely pre-
vented. Although BAT mass was equally increased in WT and Ad-KO mice, 
gonadal and inguinal fat pads were significantly reduced in OPA1 Ad-KO mice 
fed HFD. Likewise, after 4 weeks of high-fat feeding, DKO mice had signifi-
cantly reduced body weight and total fat mass compared to WT mice.

In conclusion, our data suggest that reducing BAT function is not sufficient 
to induce fat expansion in OPA1 Ad-KO mice in response to HFD. Addition-
ally, here we show that adipose tissue-derived FGF-21 is dispensable for the 
resistance to DIO observed in OPA1 Ad-KO mice.

Supported By: American Heart Association

273‑LB
Effects of Acute Experimental Hyperglycemia on Oxidative Mark‑
ers and AGE‑RAGE Dynamics in Obese Humans
RYAN PERKINS, EDWIN R. MIRANDA, JR., KRISTIAN KARSTOFT, PAUL J. BEISS-
WENGER, THOMAS P. SOLOMON, JACOB M. HAUS, Ann Arbor, MI, Copenhagen, 
Denmark, Hanover, NH, Birmingham, United Kingdom

Chronic hyperglycemia promotes oxidative stress and advanced glyca-
tion end product (AGE) formation, leading to recognition by the AGE receptor 
(RAGE). AGE-RAGE binding and inflammation perpetuates diabetic complica-
tions, however the study of these phenomenon present inherent challenges 
in vivo. Therefore, our purpose was to evaluate the effects of acute experi-
mental hyperglycemia on AGEs, oxidative markers, and RAGE expression in 
healthy, obese subjects (n=10; 31.2±1.2 kg/m2; 56±3 y) subjected to hyper-
glycemic clamps (+5.4 mM above basal). Plasma was assayed at baseline, 2, 
and 24 h post glucose-infusion for well-known AGE-free adducts (CML, CEL, 
G-H1, MG-H1, 3DG-H) and oxidative markers (MethSO, AAA) via LC-MS/
MS as well as soluble RAGE (sRAGE) isoforms via ELISA. Urine was also 
assayed (basal and 24 h) for AGEs and oxidative markers (normalized to cre-
atinine) and skeletal muscle biopsies were used to study RAGE expression 
via Western blot. Most circulating factors (MethSO, AAA, CEL, MG-H1, and 
G-H1) decreased (p<0.05) over time, while CML increased (p<0.05) and 3DG-H 
remained unchanged (p>0.05). In urine, only MethSO was seen to increase 
at 24 h (p<0.05). Plasma:Urine ratios were decreased (p<0.05) for MethSO, 
AAA, CML, MG-H1, while ratios were increased (p<0.05) for CML. All species 
of sRAGE isoforms (total, cleaved and esRAGE) were unchanged (p>0.05). In 
skeletal muscle tissue, there was a trend (p<0.1) for decreased RAGE protein 
expression at 2 h which returned to baseline at 24 h. This study demonstrates 
AGEs and oxidative markers are sensitive to the physiological dynamics of 
acute hyperglycemia in obese, but otherwise healthy humans. The differential 
findings presented here were surprising and may be explained by increased 
AGE-RAGE binding or AGE sequestration, osmotic diuresis and/or oxidative 
defense mechanisms. These findings are relevant for postprandial glucose 
excursions and highlights the importance of appropriate glucose management.

274‑LB
Individual and Combined Glucose‑Lowering Effects of Glucagon 
Receptor Antagonism and Dipeptidyl Peptidase‑4 Inhibition
SOFIE HAEDERSDAL, ASGER B. LUND, ELISABETH NIELSEN-HANNERUP, HENRIK 
MAAGENSEN, JENS J. HOLST, FILIP K. KNOP, TINA VISBØLL, Gentofte, Denmark, 
Hellerup, Denmark, Copenhagen, Denmark

Type 2 diabetes is characterized by absolute or relative hypoinsulinemia 
and hyperglucagonemia. Dipeptidyl peptidase 4 inhibitors (DPP-4i) augment 
insulin secretion and decrease glucagon secretion, but if glucagon is removed 
from the metabolic equation, the effect of DPP-4i is unknown. In a randomized, 
placebo-controlled, double-dummy, double-blinded, cross-over study, patients 
with type 2 diabetes (n=12, age [mean (SD)]: 60.9 (7.8) years, BMI 34.6 (7.1) 
kg/m2; HbA1c 50.3 (10.5) mmol/mol) underwent four 4-hour liquid mixed meal 
tests preceded by single-dose administration of 1.) placebo, 2.) DPP-4i (5 mg 
linagliptin) 2 hours before the meal, 3.) glucagon receptor antagonist (GRA) (300 
mg LY2409021) 12 hours before the meal, and 4.) GRA + DPP-4i. Compared to pla-
cebo, fasting plasma glucose (FPG) was lowered by GRA but not DPP-4i. Adding 
DPP-4i to GRA did not lower FPG further. Compared to placebo, DPP-4i increased 
insulin responses to the meal (C-peptide AUC) (P<0.01), but did not result in a dif-
ference in plasma glucose excursions (Figure). GRA alone lowered glucose AUC, 
and the combination of GRA and DPP-4i lowered glucose AUC further.

In conclusion, the combination of DPP-4i and GRA has additive effects on 
postprandial glucose excursions. This seems to be driven by the efficient 
reduction in FPG by GRA combined with additional reduction in postprandial 
glucose excursions by DPP-4i.

Figure.

Supported By: Novo Nordisk Foundation
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279‑LB
VEGF‑A‑Expressing Adipose Tissue Shows Rapid Beiging, Enhanced 
Survival after Transplantation
MIN KIM, YU A. AN, HYUN SEOK BANG, PHILIPP E. SCHERER, JIYOUNG PARK, 
Busan, Republic of Korea, Dallas, TX, Ulsan, Republic of Korea

Adipocyte-derived VEGF-A plays a crucial role in angiogenesis and con-
tributes to adipocyte function and systemic metabolism, such as insulin 
resistance, chronic inflammation and beiging of subcutaneous adipose tis-
sue. Utilizing a doxycycline (Dox)-inducible adipocyte-specific VEGF-A over-
expressing mouse model, we investigated the dynamics of local VEGF-A 
effects on tissue beiging of adipose tissue transplants. VEGF-A overexpres-
sion in adipocytes triggers angiogenesis. We also observe a rapid appear-
ance of beige fat cells in subcutaneous white adipose tissue (sWATs) within 
as early as 2 days post induction of VEGF-A. In contrast to conventional 
cold-induced beiging, VEGF-A-induced beiging is independent of IL-4. We 
subjected metabolically healthy VEGF-A overexpressing adipose tissue to 
autologous transplantation. Transfer of subcutaneous adipose tissues taken 
from VEGF-A overexpressing mice into diet-induced obese mice resulted 
in systemic metabolic benefits, associated with improved survival of adi-
pocytes and a concomitant reduced inflammatory response. These effects 
of VEGF-A are tissue autonomous, inducing WAT beiging and angiogenesis 
within the transplanted tissue. Our findings indicate that manipulation of 
adipocyte functions with a bona fide angiogenic factor, such as VEGF-A, sig-
nificantly improves the survival and volume retention of fat grafts and can 
convey metabolically favorable properties on the recipient on the basis of 
beiging.

Supported By: National Research Foundation of Korea (2017R1C1B1008424)

280‑LB
p62 Deficiency Leads to Hypogonadism and Infertility via Pituitary 
Functions Loss in Young Female Mice before Metabolic Disorders 
Onset
MIN LONG, HONGTING ZHENG, XING LI, Chongqing, China

p62/SQSTM1 is an essential protein adaptor that fine-tunes numerous 
biological processes by autophagy or related cell signaling pathway. Pre-
vious studies have proved that p62 loss lead to mature-onset metabolic 
disorders including obesity, diabetes and fatty liver in adult mice; and in 
younger human being those metabolic diseases are close to reproductive 
dysfunctions, such as PCOS. Here, the metabolism and reproductive function 
of younger (8 weeks) p62 deficient female mice was observed, and hypothal-
amus-pituitary-ovary axis was evaluated to explore the possible upstream 
mechanisms. We found that although p62 deficiency rarely exposes obvious 
metabolic influences during younger stage of female mice, the deteriora-
tive reproductive function has exhibited, such as attenuated breeding suc-
cess rate and number of pups per litter. In particular, genetic deletion of p62 
causes impaired estrous cycle, thread-like atrophied uteri and low-weight 
ovary with the lack of corpus luteum, failure of folliculogenesis and ovu-
lation. Next, the low levels of plasma sex steroid hormone estradiol and 
gonadotropic luteinizing hormone (LH) have also been detected. Further-
more, defected steroidogenesis signaling including decreased StAR and 
P450scc in p62 KO ovary reveals reduced cholesterol-to-pregnenolone tran-
sition, meanwhile, increased Lhcgr mRNA expression in ovarian suggests a 
compensatory reaction. Consistent with lower serum LH level, significantly 
decreased mRNA expression of Lhb as well as slightly reduced Fshb also 
were found in the pituitary of p62 KO female mice. In addition, the elevated 
expression of Kiss1 mRNA in hypothalamus might discover the compensa-
tory for pituitary function loss. Our findings support the vital role p62 of pitu-
itary on reproductive function in younger individuals, and this effect might 
be the direct consequence rather than by metabolic disorders induced by 
p62 deficiency.

Supported By: National Natural Science Foundation of China (81500647 to M.L.), 
(81471039 to H.Z.); Chongqing Science Foundation (cstc2016jcyjA0502, cstc2013jc-
sfc10001-5 to M.L.); Miaopu Cultivation Research Foundation of Third Military Medi-
cal University (to M.L.)

277‑LB
Thiazolidinediones’ Insulin‑Sensitizing Properties Depend on Adi‑
ponectin‑Mediated Reductions in Certain Ceramide Species
RUTH GORDILLO, KEHAO ZHANG, PHILIPP E. SCHERER, MEREDITH HAWKINS, 
Dallas, TX, Bronx, NY

Adiponectin release from adipocytes is stimulated by the thiazolidin-
edione (TZD) class of PPARγ agonists in a time-dependent fashion, with an 
increase within 10 days followed by a more robust effect within 3 weeks. 
Our previous work suggested that adiponectin exerts its metabolic effects 
in part by enhancing the deacylation of the sphingolipid ceramide, a lipo-
toxic metabolite stimulated by exposure to saturated fats or inflammatory 
mediators. Adiponectin receptors in fact display potent ceramidase activity. 
Ceramides and diacylglycerols correlate with impaired insulin action. The 
effects of 10 and 21 days’ pioglitazone (Pio; 45 mg/day) treatment on insu-
lin sensitivity was assessed by hyperinsulinemic-euglycemic clamp studies 
in n=26 type 2 diabetic subjects (Diabetes. 62:1843, 2013). Total and high 
molecular weight (HMW) adiponectin levels in plasma were determined 
using a commercial sandwich ELISA kit. Sphingolipids in adipose tissue and 
plasma were quantified by liquid chromatography-tandem mass spectrom-
etry. Improved hepatic and peripheral insulin sensitivity was seen after 21 
days, but not 10 days, of Pio, and were highly correlated with an increased 
ratio of HMW adiponectin/total levels (r2=0.90). Variable responses in both 
total and HMW adiponectin defined subjects as Responders (R;≥1.5-fold 
increase with Pio) vs. Non-responders (NR; no change). Sphingosine-1P, a 
beneficial conversion product from ceramides, increased 2-fold and Sphin-
ganine-1P increased 2.5-fold in R relative to NR and placebo (p=0.0286). Pio 
induced decreases in dihydroceramides and increases in lactosylceramides 
as a function of time and adiponectin levels, the functional significance of 
which needs to be further explored. This study suggests the insulin-sensitiz-
ing properties of TZDs critically depend on elevating circulating adiponectin 
levels, with an associated lowering of certain ceramide species involved in 
insulin resistance and inflammation.

 278‑LB
Vitamin D Enhances Insulin Sensitivity in Neurons
SILVANIA TEIXEIRA, YANLIN HE, YONG XU, STEPHANIE SISLEY, Houston, TX

Vitamin D deficiency has been linked to diabetes but a causal relation-
ship is not clear. We previously published hypothalamic vitamin D action is 
critical for glucose tolerance and insulin sensitivity in obese animals. We 
hypothesized vitamin D also enhanced insulin sensitivity within the brain. 
Indeed, 48 hours of 1,25D3 (aka calcitriol) increased phosphorylation of Akt 
in hypothalamic cells (GT1-7). This effect was not observed in the absence 
of insulin, indicating that vitamin D was enhancing insulin action rather 
than mediating phosphorylation independently. Phosphorylation of Akt is 
often mediated by phosphoinositide 3-kinase (PI3K). Wortmannin, a PI3K 
inhibitor, blocked the effects of vitamin D to enhance pAkt. This supports a 
PI3K-dependent mechanism of vitamin D action. Vitamin D increased mRNA 
concentrations of key components of the PI3K/Akt pathway, namely IRS2 
and p85. p55 expression, a negative regulator of PI3K, was decreased. Vita-
min D did not affect transcription of the insulin receptor, IRS1, Akt, or the 
vitamin D receptor. Together, these support vitamin D as a regulator of the 
PI3K pathway in hypothalamic neurons. Additionally, the PI3K pathway has 
previously been shown to be important in rapid effects of other nuclear hor-
mones. Since we previously published vitamin D depolarizes hypothalamic 
neurons, we investigated whether the PI3K pathway was also necessary in 
rapid vitamin D actions. Indeed, vitamin D was unable to depolarize hypotha-
lamic neurons in the presence of the PI3K inhibitor wortmannin. Together, 
these data support that the action of vitamin D in the brain to influence glu-
cose homeostasis may be through altered insulin signaling in the brain and 
requires the PI3K pathway for effects. These results are important in light 
of the known association between vitamin D and insulin resistance. They 
suggest that although vitamin D enhances insulin sensitivity, its actions 
are dependent upon a functional PI3K pathway, which is likely altered in an 
obese, insulin-resistant individual.

Supported By: American Diabetes Association (1-17-JDF-037 to S.S.); United 
States Department of Agriculture
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ment. Hence, GDF-15 appears to reduce gastric emptying rate in both mouse 
and rat, potentially contributing to the food intake suppression mechanism 
of action.

284‑LB
Function of Deubiquitinating Enzyme USP1 in Adipogenesis
JINAH LEE, Seoul, Republic of Korea

Obesity and metabolic disorders are one of the most challenging issues to 
be solved in modern society. Adipogenesis, which is a cellular differentiation 
process of pre-adipocyte to become a fully differentiated adipocyte, is a key 
mechanism in increasing fat mass and lipid accumulation. This process is a 
very complex multistep and involves numerous cascades of transcriptional 
factor activation. Accordingly, adipogenesis is regarded as a crucial target in 
treating or preventing obesity. Post-translational modification is a significant 
process for a protein to acquire its functional diversity in cell signaling by the 
addition or cleavage of functional groups. Deubiquitination by deubiquitinat-
ing enzyme is one of the important post-translational modifications involved 
in various signaling pathways. In this study, we screened deubiquitinating 
enzymes with differentiating 3T3-L1 adipocytes and found out that the 
mRNA and protein expression of ubiquitin specific peptidase 1 (USP1) was 
gradually increasing during the adipogenesis process. Also, from the various 
mouse tissue mRNA sample, ubiquitin specific peptidase 1 displayed higher 
expression levels on adipose tissues compared to other tissues. From these 
data, we assumed that this enzyme might be an important factor involved in 
adipogenesis. In the knockdown study, when ubiquitin specific peptidase 1 
is absent, all the adipogenic transcription factors (Peroxisome proliferator-
activated receptor gamma, Ccaat-enhancer-binding proteins alpha, beta, 
fatty acid synthase, and fatty acid binding protein 4) were down regulated. 
Furthermore, according to the proliferation assay result, ubiquitin specific 
peptidase 1 3T3-L1 cells had lower proliferation rate which indicates signifi-
cant effect of USP1 during the mitotic clonal expansion. In consequence, our 
results indicate that ubiquitin specific peptidase 1 plays an important role in 
adipogenesis process.

Supported By: Brain Korea 21 Project for Medical Science

285‑LB
Sex‑Specific Role of Adipose‑Derived Lipocalin‑2 in Diet‑Induced 
Obesity and Insulin Resistance
KARTHICKEYAN CHELLA KRISHNAN, SIMON SABIR, RAQUEL FLOYD, DULSHAN 
JAYASEKERA, ALDONS LUSIS, Los Angeles, CA

Lipocalin-2 (LCN2) is a 25-kDa secretory adipokine that is up regulated in 
adipose tissues of genetically obese animals and humans. LCN2 was also 
proposed to regulate insulin resistance (IR) in animal studies. Besides, we 
have shown adipose Lcn2 expression to be negatively regulated by estradiol 
using a mouse reference population of over ~100 strains, the Hybrid Mouse 
Diversity Panel (HMDP). Recently, LCN2 has also been implicated in recruit-
ing neutrophils to the liver in both alcoholic and nonalcoholic steatohepati-
tis. To further explore the causal role of LCN2 in diet-induced obesity and 
its metabolic complications, we carried out systems genetics analyses on 
multi-omics data collected from both males and females of HMDP fed a high 
fat/high sucrose (HF/HS) diet: Genotypes, 200,000 high-resolution SNPs; 
Phenotypes, obesity (fat mass, and weight of three visceral adipose depots), 
IR (fasting levels of glucose, insulin and HOMA-IR) and steatosis (liver tri-
glyceride levels); and Transcriptomics, mRNA microarrays of adipose and 
liver tissues. Our analyses revealed female, but not male, adipose-derived 
LCN2 is mechanistically linked to deregulated adiposity and enhanced insu-
lin resistance. To functionally validate the causal role of female adipose 
LCN2, we conditionally overexpressed either LCN2 or GFP in adipose tis-
sues of mice of both sexes by adeno-associated viral vectors and subjected 
them to HF/HS diet. We demonstrated deregulated metabolic homeostasis: 
increased adiposity (fat mass), glucose intolerance (GTT) and insulin resis-
tance (ITT and HOMA-IR) only in females. Follow-up ex vivo bioenergetics 
studies in both adipose and liver tissues demonstrated deregulated mito-
chondrial respiration (lowered in adipose; enhanced in liver) mediated by 
LCN2 overexpression only in females, thereby revealing mitochondrial dys-
function as one of the key mechanism(s) mediated by LCN2 in diet-induced 
obesity and its complications.

Supported By: National Institutes of Health

281‑LB
Maternal Dietary Manipulation Programs Offspring’s Metabolism
MINSUNG KANG, JESSICA P. ANTIPENKO, XIAOBING LIU, KIRK M. HABEGGER, 
W. TIMOTHY GARVEY, Birmingham, AL

There is emerging evidence supporting fetal metabolism is determined 
in utero, and the programmed metabolism persists into adulthood. Under-
standing how metabolic dysfunction is transmitted through generations will 
help identify the biological mechanisms underlying obesity and cardiometa-
bolic disease, and provide insight regarding rational strategies for treatment 
and prevention.

Metabolic parameters were assessed in offspring from dams fed differ-
ent diets for 4 weeks before pregnancy and during pregnancy and lactation; 
open standard (OSD), isocaloric low protein (LPD, 8% protein) and high-fat 
diets (HFD, 60% fat). After weaning, offspring had OSD.

Offspring from dams fed LPD showed 31% reduced birthweights com-
pared to offspring from dams fed OSD, and the difference persisted into  
6 months of age. At 3 and 6 months, they exhibited significantly smaller peri-
gonadal fat pad than offspring from dams fed OSD. In addition, they showed 
significantly higher blood glucose concentration than offspring from dams 
fed OSD at birth (52.35mg/dl vs. 63.71 mg/dl). In case of offspring from dams 
fed HFD, they exhibited significantly higher body weights (5.99g vs. 6.56g) 
and blood glucose level at birth (52.35mg/dl vs. 64.64 mg/dl) compared to 
offspring from dams fed OSD. The difference of body weights continued to  
3 week-old at weaning, and they showed significantly impaired glucose tol-
erance compared to offspring from dams fed OSD at the same age.

Maternal dietary manipulation strongly influenced metabolic phenotypes 
such as birthweight, blood glucose concentration at birth and glucose toler-
ance, and the programed phenotypes persisted into adulthood. Therefore, 
maternal nutrition programs a glucose intolerant phenotype in offspring 
indicating that in utero stress augments diabetes risk not only childhood 
but also adulthood. We expect our findings in this study to help clarify the 
mechanism how the utero environment affects offspring’s metabolism, 
which would explain in part the intergenerational transmission of obesity.

Supported By: American Heart Association

282‑LB

WITHDRAWN

283‑LB
Growth Differentiation Factor‑15 (GDF‑15) Inhibits Gastric Emptying 
in Rodents as Part of Its Anorectic Mechanism of Action
SIMON A. HINKE, CASSANDRE R. CAVANAUGH, THOMAS KIRCHNER, WENSH-
ENG LANG, RONG MENG, NATHANIEL H. WALLACE, JR., JIANYING LIU, KATHA-
RINE E. D’AQUINO, GEORGE HO, MATTHEW M. RANKIN, SHENG-PING WANG, 
JOSE A. CHAVEZ, SERENA M. NELSON, JENNIFER FURMAN, SHANNON MUL-
LICAN, SHAMINA M. RANGWALA, ANDREA R. NAWROCKI, Spring House, PA, 
San Diego, CA

GDF-15 is a secreted circulating polypeptide that regulates systemic 
energy balance. GDF-15 agonists may have therapeutic potential as anorec-
tic agents in obesity and type 2 diabetes. The receptor for GDF-15, Gfral, is 
expressed on specific neurons in the area postrema (AP) of the hindbrain, 
and is necessary for the effect of GDF-15 on food intake. Given the role 
of the AP in vagal control of gastric motility, we sought to investigate the 
potential effects of GDF-15 on gastric emptying. Food intake reduction by 
GDF-15 was confirmed in C57Bl/6N mice using BioDAQ continuous food 
consumption monitoring. Animals were treated sc with recombinant His-
tagged human GDF-15 prior to initiation of the dark cycle; GDF-15 treated 
mice showed significant reduction in food intake relative to vehicle treated 
controls (12 hour cumulative food intake: 3nmol/kg, -19.9±10.5%; 10nmol/kg, 
-58.0±10.0%; P<0.0001, n=8). Gastric emptying was assessed using an oral 
acetaminophen (AAP) absorption test over 90 minute using LC/MS detec-
tion. This method was validated using known inhibitor of gastric emptying, 
Exendin-4 as a positive control; 7.2nmol/kg Exendin-4 significantly reduced 
integrated AAP absorption by -44.7±5.1% (P<0.01, n=8). In this assay, GDF-15 
caused a significant dose-dependent inhibition of gastric emptying, reducing 
acetaminophen AUC levels by -18.1±10.6% at 1nmol/kg, and by -36.0±9.9% 
at 10nmol/kg, relative to vehicle treated control mice (P<0.01, n=8). Com-
parable results were obtained in an independent repetition of the study. 
We extended the results obtained in mice to SD rats, where we similarly 
observed a significant reduction in gastric emptying following GDF-15 treat-
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288‑LB
IKKß and Wnt/ß‑Catenin Signaling Interaction Regulates Adipo‑
genesis and Osteogenesis in Mesenchymal Stem Cells of Nonhu‑
man Primates and Humans
YIPENG SUI, SE-HYUNG PARK, PHILIP A. KERN, RYAN TEMEL, CHANGCHENG 
ZHOU, Lexington, KY

IκB kinase β (IKKβ), a central coordinator of inflammation through activa-
tion of NF-κB, has been implicated in the pathogenesis of obesity-associated 
metabolic disorders. We recently demonstrated that IKKβ also functions in 
adipose progenitors to regulate adipogenesis and adipose tissue develop-
ment in mice. Deficiency of IKKβ in adipose progenitors decreased high-fat 
(HF)-elicited adipogenesis and protected mice from diet-induced adiposity 
and insulin resistance. Here we report that IKKβ can regulate both adipo-
genesis and osteogenesis in mesenchymal stem cells (MSCs) of non-human 
primates (Macaca fascicularis) and humans. Activation or overexpression of 
IKKβ increased adipocyte differentiation but inhibited osteoblast differen-
tiation of MSCs isolated from adipose tissue and bone marrow of macaques 
and humans. By contrast, IKKβ loss of function decreased adipogenesis and 
increased osteogenesis in macaque and human MSCs. Mechanistically, 
IKKβ can directly interact with Wnt/β-catenin signaling and phosphorylate 
β-catenin at serine-33, -37 and -45, leading to its ubiquitination and deg-
radation. Inhibition of canonical Wnt/β-catenin signaling then contributed 
to the increased adipogenesis and decreased osteogenesis in MSCs. Our 
findings demonstrate IKKβ as a key molecule that regulates MSC differen-
tiation, and provide a connection between IKKβ and Wnt/β-catenin signal-
ing which may lead to new insights into the pathogenesis of obesity and 
osteoporosis.

Supported By: National Institutes of Health; American Heart Association

 289‑LB
Dynamic Changes in the Regulation of Energy Balance after Roux‑
en‑Y Gastric Bypass Are Reflected in Time‑Dependent Alterations 
in Liver Gene Expression
M. AGOSTINA SANTORO, JOSEPH BRANCALE, JILL CARMODY GARRISON, SRI-
RAM MACHINENI, SCOTT A. LAJOIE, LEE M. KAPLAN, Boston, MA, Chapel Hill, 
NC

Roux-en-Y gastric bypass (RYGB) leads to long-term weight loss and dia-
betes remission. Animal studies have shown that RYGB changes the physiol-
ogy of energy regulation to favor a lower defended fat mass. To explore 
these effects, we developed a mouse model of enhanced response to dietary 
change, where RYGB abrogates the rapid obesogenic effects of re-exposure 
to a high-fat diet (HFD). HFD-induced obese mice that underwent RYGB- or 
Sham operation were fed chow for 9 weeks and switched back to HFD for 
8 weeks. Glucose regulation was improved in RYGB animals independent of 
diet or body weight. During the first 2 days on HFD, Sham animals gained sig-
nificant weight (1.8 g, p<0.05) due to a 10.6 kcal increase in energy intake (EI) 
compared to the chow period (p<0.05). In RYGB mice, weight and EI remained 
unchanged. By week 8 of HFD, Sham controls were 24% heavier than before 
surgery (p<0.05), while RYGB mice continued to maintain a lean weight. 
There was no difference in EI between groups, but RYGB mice exhibited 26% 
higher energy expenditure than Sham mice (p<0.05). Given the widespread 
changes in physiology in RYGB animals, we sought to identify differentially 
expressed (DE) genes in RYGB vs. Sham livers during the dynamic response 
to HFD. RNA-Seq showed that the number of DE genes after long-term HFD 
was 5.6 times larger than after 2 days (1,409 vs. 251, respectively), reflect-
ing adaptation to a new metabolic state in Sham mice after chronic HFD. 
Differential expression of inflammatory, lipogenic, and cell cycle genes was 
substantially altered over time. These data suggest that the means by which 
RYGB modulates energy balance to resist the obesogenic effects of HFD is 
time-dependent. Further assessment of the molecular basis of this dynamic 
physiological response will provide important insight into the mechanisms 
most relevant to the therapeutic effects of RYGB and therefore guide devel-
opment of less invasive therapies for metabolic disease.

Supported By: American Diabetes Association (1-17-PMF-003 to M.A.S.); National 
Institutes of Health

286‑LB
Ablation of Galectin‑1 Reduces Adipogenesis and Obesity
JUNGHWAN BAEK, Seoul, Republic of Korea

Galectin-1 is a member of the animal lectin family that contains a car-
bohydrate-recognition binding domain (CRD) that binds a B-galactoside. 
Many studies are reported about the role of galectin-1 in cancer and immune 
disorders. But, the role of galectin-1 in metabolic dysfunction is not fully 
understood. We were interested in the role of galectin-1 on metabolic dis-
eases and investigated the mechanism how galectin-1 regulates adipocyte 
differentiation and high fat diet (HFD) induced obesity. The level of galec-
tin-1 increased during adipocyte differentiation and was predominantly 
expressed in mouse fat tissues. Galectin-1 knockdown significantly reduced 
adipocyte differentiation in 3T3-L1 cells and also decreased the expression 
of peroxisome proliferator-activated receptor (PPAR)-γ, ccaat enhancer bind-
ing protein (C/EBP)-α. fatty acid binding protein (FABP) 4 and fatty acid syn-
thase (FASN). When lactose was treated to inhibit function of extracellular 
galectin-1, there was no effect on adipocyte differentiation. After 10-week 
high-fat diet (60% fat), lgals1-/- mice had lower body weight and WAT mass 
than wild type (lgals1+/+) mice. The expression levels of lipogenic genes were 
significantly down-regulated in liver and gonadal WAT of lgals1-/- mice. In 
addition, lgals1-/- mice had elevated expression of genes involved in thermo-
genesis in inguinal WAT and BAT. These data suggest that galectin-1 is an 
important regulator of adipogenesis. We also suppose that galectin-1 might 
be potential therapeutic target in obesity and fat liver diseases and further 
study is needed for clinical application.

Supported By: National Research Foundation of Korea (2015M3A9B6073835)

287‑LB
Inhibition of Adipose Tissue Angiogenesis Prevents Rebound 
Weight Regain after Calorie Restriction Independent of Hypotha‑
lamic Melanocortin System in Obese Mice Fed a High‑Fat Diet
HYE-JIN LEE, MUN-GYU SONG, NA-HEE HA, BO-YEONG JIN, SANG-HYUN CHOI, 
DONG-HOON KIM, Seoul, Republic of Korea

Prevention of rebound weight gain after dieting is essential to treat 
obesity. However, its attempts have been unsuccessful and the underly-
ing mechanism remains unclear. In this study, we sought to investigate the 
role of adipose tissue (AT) vasculature in rebound weight gain after calorie 
restriction in obese mice fed a high-fat diet (HFD). Obese mice were ran-
domly assigned to 4 groups including mice fed HFD ad libitum (CON), mice 
under 40% calorie restriction for 5 weeks (CR), 3 days of HFD ad libitum 
after CR (CRAL), or CRAL treated with TNP-470, an angiogenesis inhibitor 
(TNP). We compared parameters of energy balance, AT morphometry and 
remodeling, and hypothalamic neuropeptides gene expression among the 
groups. Rebound weight gain and food intake were significantly lower and 
the level of brown AT UCP-1 gene expression was higher in TNP group than 
CRAL group. Fat mass was significantly lower in TNP group than CRAL group 
and it was similar to CR group while lean mass was not different between 
TNP and CRAL groups. Notably, the CD31-positive area was not different in 
AT between CON, CR, and CRAL groups, indicating that AT vasculature was 
maintained independently of nutritional status. However, that tended to be 
lower in AT of TNP group compared to other groups, implicating that inhi-
bition of AT vasculature might be crucial to suppress rebound weight gain 
after calorie restriction. Consistently, circulating leptin levels were signifi-
cantly lower in TNP group than CRAL group. However, the pattern of hypo-
thalamic neuropeptides gene expression was different from the changes in 
food intake among the groups, suggesting an existence of novel regulatory 
signals independent of melanocortin system. Taken together, these results 
suggested a critical role of AT vasculature in regulating rebound weight gain 
and hyperphagia after calorie restriction independent of hypothalamic mela-
nocortin system.
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292‑LB
Iron‑Overload Evaluation by Noninvasive Methods in Patients with 
Nonalcoholic Fatty Liver Disease, Overweight, and Hyperferri‑
tinemia
PAULA P.F. BRANISSO, CLAUDIA P. OLIVEIRA, HILTON M. LEÃO FILHO, ARITA-
NIA SANTOS, FABIANA R. LIMA, MARCIO MANCINI, FLAIR JOSÉ CARRILHO, 
MANOEL ROCHA, CINTIA CERCATO, São Paulo, Brazil

Introduction: Hyperferritinemia (HF) may reflect the inflammatory status 
of patients with NAFLD and obesity, but about 33% reflects a real hepatic 
iron overload. The dysmetabolic iron overload syndrome (DIOS) definition is 
HF, normal transferrin saturation, and mild hepatic iron overload in a patient 
with metabolic disorders. The gold standard for diagnosis of iron overload 
is the liver biopsy. As it is an invasive method, new methods are necessary. 
Among them, magnetic resonance imaging (MRI) is the most available one.

Methods: This study evaluated patients with HF, overweight and NAFLD. 
All patients were submitted to liver biopsy. MRI relaxometry (Fat/Iron analy-
sis - 3T machine), measurement of inflammatory markers (TNF α and IL-6), 
analysis of the expression of ferritin light and heavy chain subunits (FTL and 
FTH) and serum hepcidin were held. Data were correlated with liver biopsy.

Results: 152 biopsy-proven NAFLD patients were screened but only 67 
were included in this study. DIOS frequency was 37%. The cut off of fer-
ritin levels were correlated with iron overload in liver biopsy was 284,3 ng/
ml (sensibility of 74% and specificity of 84%). Hepcidin levels were higher 
in DIOS patients, correlating with hepatic siderosis. IL-6 and TNF α were 
similar among the groups. The expression of FTH and FTL were similar in role 
sample, although there was a tendency of FTL in iron overload group. In the 
other hand, FTL correlates with metabolic syndrome and abdominal circum-
ference, while FTH correlates with in higher fat scores. The MRI was able to 
identify mild iron overload. The R2 * cut off level was 58,9 s -1.

Conclusions: HF may reflect iron overload when above 284,3 ng/ml; MRI 
using relaxometry method is accurate to evaluate mild iron overload in DIOS 
patients; Hepcidin correlates with iron and serum ferritin in NAFLD patients; 
FTL correlates with metabolic syndrome and abdominal circumference while 
FTH correlates with in higher fat scores.

Supported By: Fundação de Amparo a Pesquisa do Estado de São Paulo

 293‑LB
Lifestyle Intervention in Senior Diabetics (LISD) Subanalysis—
Autoimmune Profile in the Overweight/Obese Elderly
TRISHA CUBB, MARIA J. ACEVEDO-CALADO, ALESSANDRA CELLI, GEORGIA 
COLLELUORI, UMA D. PHADNIS, MASSIMO PIETROPAOLO, DENNIS VILLAREAL, 
Houston, TX

Introduction: The LISD trial assesses the effects of intensive lifestyle 
intervention (ILI) in older adults w/T2D on glycemic control, physical func-
tion, and QoL. Within the LISD framework, we examined the autoimmune 
profile before and after intervention.

Methods: The LISD study is a RCT of 100 individuals w/T2D that are ≥65 
year old w/BMI ≥27 who were randomized to healthy control vs. ILI. ILI 
included 6m of 3x weekly supervised exercise and dietary counseling fol-
lowed by 6m of community exercise and dietary monitoring. The following 
were performed at baseline, 6m, and 12m: GAD ab, ZnT8 ab, IA-2FL ab, serum 
cytokines via MESO QuickPlex, and 2 hour frequently sampled OGTT.

Results: 4/100 participants were + for IA-2FL ab (M: 0.369±0.104) and 
none for GAD or ZNT8 ab. Compared to IA-2FL - participants, IA-2FL + par-
ticipants had lower age (68 vs. 71 yo; p=0.001), BMI (32 vs. 35; p=0.001), 
and insulin secretion (Homa-β 68.7 vs. 227.6; p=0.02 Disposition Index: 729 
vs. 6049; p=0.009). There was no difference (p>0.05) in insulin sensitivity 
(Homa-IR 7.2 vs. 12.1; Matsuda: 2.9 vs. 2.3), hgbA1c (7.3 vs. 7.7), DM dura-
tion (15.2 vs. 13.5 year), or need for insulin therapy (1/4 vs. 38/96). 3/4 IA-
2FL + participants were randomized to ILI (weight loss of -9.5 and -11.1% 
at 6m/12m). Changes in IA-2FL titers did not correlate w/changes in body 
weight or metabolic parameters.

Conclusion: It is thought that the incidence of autoimmune DM in adults 
has been underestimated, which has led to focus on LADA pathogenesis/
prevalence in recent literature. However, the obese elderly population has 
yet to be examined. Some postulate that obesity/aging leads to inflamma-
tion that could be a nidus for autoimmune DM. Interestingly in this under-
studied population, we found that ab+ status correlates w/a lower BMI, age, 
and insulin secretion for the same level of glycemic control. Our study serves 
as a pilot to further investigate autoimmunity in terms of prevalence, pheno-
type, and pathogenesis of this process in the obese elderly with T2D.

Supported By: American Diabetes Association (1-14-LLY-38 to D.V.)

290‑LB
Host Genetic Background and Gut Microbiota Contribute to Differ‑
ential Metabolic Responses to High Fructose Consumption in Mice
IN SOOK AHN, JENNIFER LANG, ZHE YING, HYAE RAN BYUN, GUANGLIN 
ZHANG, CHRISTINE OLSON, ELAINE HSAIO, ALDONS LUSIS, FERNANDO 
GOMEZ-PINILLA, XIA YANG, Los Angeles, CA, Bronx, NY

Both host genotypes and gut microbiota play a role in dietary responses 
and the control of host phenotypes. High fructose consumption has been 
strongly implicated in metabolic disorders including obesity, insulin resis-
tance and diabetes, but individual variability in susceptibility has not been 
examined in diverse genetic backgrounds. We investigated the strain-spe-
cific response to fructose in terms of the shifts in gut microbiota as well as 
host phenotypes related to body mass, glycemic traits, and glucose intoler-
ance using three mouse strains, C57BL/6 (B6), DBA, and FVB. After treatment 
with 8% fructose water for 12 weeks, the DBA mice demonstrated increased 
body weight, adiposity, plasma insulin, and glucose intolerance, whereas B6 
and FVB mice were resistant to fructose-induced metabolic alterations. We 
also conducted 16S rRNA-sequencing analysis of gut microbiota and found 
that DBA had higher Firmicutes/Bacteriodetes ratio and lower basal levels 
of Turicibacter, Akkermansia, and S24-7_g compared to B6 and FVB. These 
microbes were correlated with body weight, adiposity, or glucose tolerance. 
To test the influence of gut microbiota on metabolic phenotypes, we per-
formed fecal transplant by administering the B6 fecal content to DBA mice 
and vice versa. DBA mice with B6 fecal transplant stayed glucose tolerant 
and lean with fructose treatment, suggesting that B6 microbes attenuated 
fructose response in DBA mice. Our findings suggest that fructose induces 
strain-specific metabolic and microbiota responses, and gut microbiota are 
partially responsible for fructose sensitivity among mice with different 
genetic backgrounds.

Supported By: R01DK104363

291‑LB
Fructose Consumption Induces Strain‑Specific Transcriptomic 
Response Perturbing Different Pathways in Genetically Diverse 
Mouse Strains
GUANGLIN ZHANG, HYAE RAN BYUN, ZHE YING, YUQI ZHAO, FERNANDO 
GOMEZ-PINILLA, XIA YANG, Los Angeles, CA, Bronx, NY

Metabolic syndrome (MetS) predisposes individuals to type 2 diabetes 
mellitus and cardiovascular diseases. Epidemiological and clinical studies 
support fructose intake as an environmental risk for MetS and the asso-
ciated metabolic diseases. To explore the role of genomic variability in 
determining metabolic responses to fructose, we fed three strains of mice, 
namely C57/B6 (B6), DBA and FVB, with 8% fructose for 12 weeks. Fructose-
fed DBA mice gained a significantly higher amount of body weight and glu-
cose intolerance from the 4th to the 12th week, while B6 and FVB showed 
no differences in these phenotypes over 12 weeks. In addition, elevated 
insulin levels were found in fructose-fed DBA and FVB mice, and cholesterol 
levels were uniquely elevated in B6 mice. To explore the molecular under-
pinnings, we applied RNA sequencing to investigate the effect of fructose 
on the transcriptional profiles of liver, adipose and hypothalamus tissues. 
Different strains showed distinct patterns of transcriptional and pathway 
perturbations in a tissue-specific manner. Among pathways altered in the 
liver tissue, fatty acid and cholesterol metabolic pathways were prominent 
in B6 mice, while DBA mice showed unique over-representation of pathways 
related to PPAR signaling pathway. In adipose tissue, pathways are more 
related to fatty acid metabolism and oxidation in B6 mice, whereas no meta-
bolic pathways were found to be enriched for differential genes in DBA and 
FVB mice. In hypothalamus tissue, only B6 showed significant enrichment 
for pathways involved in protein folding, pancreatic secretion and fatty acid 
beta-oxidation. Using network modeling, we predicted potential key regula-
tors of fructose response such as FGF-21 and Sqle in the liver, Cav1 and 
DPP-4 in adipose tissue and Fmod in the hypothalamus. Our findings provide 
molecular insights into the mechanisms by which fructose contributes to the 
development of MetS and metabolic diseases.

Supported By: National Institutes of Health (R01DK104363)
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296‑LB
Efficacy of Metreleptin for Weight Loss in Overweight and Obese 
Adults with Low Leptin Levels
ALEX DEPAOLI, ALISON LONG, GREGORY M. FINE, MURRAY STEWART, STEPHEN 
O’RAHILLY, South San Francisco, CA, Cambridge, MA, Cambridge, United Kingdom

Leptin, an adipokine, regulates appetite, glucose and fat metabolism, and 
neuroendocrine function. A post-hoc pooled analysis of 4 studies (N=1064) 
in adults with BMI 27.0-40.0 kg/m2 showed that metreleptin (MTL), a leptin 
analogue, reduced weight in subgroups of adults with low baseline (BL) 
leptin levels (Figure 1). A subsequent study (N=267) in adults with low BL 
leptin (females, ≤16 ng/mL; males, ≤5 ng/mL) and BMI 27.5-38.0 kg/m2 
was conducted. Subjects (64% female; mean [SD] BL leptin, 14.2 [13.3] ng/
mL) received QD subcutaneous MTL 10 mg, MTL 20 mg, or placebo. Both 
MTL doses decreased weight over time among subjects with low BL leptin 
(Figure 2). MTL 20 mg showed statistically significant decreases by week 8. 
MTL was well tolerated. Thus, MTL 20 mg QD holds promise for weight loss 
among overweight and obese adults with low leptin levels.

Supported By: Aegerion Pharmaceuticals Inc.

294‑LB
Measurement of Liver Size by Imaging Methods Unveils Fatty Liver 
and Hepatomegaly in Overweight Mexican‑American Children
FERNANDO G. QUINTANA, FRANCISCO J. CERVANTES-GONZALEZ, HONGWEI 
WANG, Laredo, TX

The aim of this study was to analyze the relationship between BMI per-
centile and liver size and to predict the probabilities of fatty liver and hepato-
megaly for overweight and obese boys and girls. 1,161 records from children 
visiting a South Texas pediatric clinic from 2003 to 2018 were assessed. 
Ultrasonography was requested for patients whenever the patient was 
gaining excessive weight and the readings for alkaline phosphatase lev-
els were 2 SD above the normal population or when liver enzymes were 
elevated, SGOT above 50/46, SGPT above 47/41, and GGT above 32/28 for 
boys and girls respectively. The data analysis was processed under TAMIU 
IRB approval #2012-01-13. The data was analyzed using logistic regres-
sion. The results were as follows. a) Boys and girls logistic regression of 
BMI percentile vs. Fatty Liver (n=1161, a=-11.83, Wald=49.01, df=1, p<0.05; 
b=0.12, Wald=43.39, df=1, p <0.05), b) boys and girls logistic regression 
of BMI Percentile vs. Hepatomegaly (n=1161, a=-9.42, Wald=33.47, df=1, 
p<0.05; b=.085, Wald=25.73, df=1, p<0.05), c) girls logistic regression of 
BMI percentile vs. fatty Liver (n=450, a=-8.10, Wald=17.88, df=1, p<0.05; 
b=.07, Wald=13.53, df=1, p<0.05) d) girls logistic regression of BMI percen-
tile vs. Hepatomegaly (n=450, a=-5.67, Wald=12.04, df=1, p<0.05; b=0.041, 
Wald=5.65, df=1, p<0.05) e) boys, Logistic regression of BMI percentile vs. 
Fatty Liver (n=840, a=-22.98, Wald=51.27, df=1, p<0.05; b=.23, Wald=50.58, 
df=1, p<0.05), f) boys logistic regression of BMI percentile vs. Hepatomeg-
aly (n=840, a=-16.58, Wald=31.79, df=1, p <0.05; b=.16, Wald 29.43, df=1, 
p<0.05). A cubic curve was also fitted between liver size and BMI percen-
tile for each group. The results of the analysis support that the probability 
of fatty liver and hepatomegaly increase exponentially as BMI percentile 
increases, there is also a positive relationship between liver size and BMI 
percentile.

Supported By: Francisco Cervantes, MDLaredo Pediatrics

295‑LB
Weight‑Centric Management of Type 2 Diabetes Mellitus
LINDSAY MANDEL, ALPANA SHUKLA, REKHA KUMAR, JONATHAN WAITMAN, 
LOUIS ARONNE, New York, NY

Background: Obesity and type 2 diabetes mellitus (T2DM) are inextri-
cably linked. Obesity is the pathophysiologic driver of T2DM, and as such, 
the treatment of obesity can improve glycemic control. Although there is 
some data from phase 3 trials of anti-obesity pharmacotherapy in patients 
with T2DM, there is currently a paucity of data related to the weight-centric 
management of T2DM in clinical practice. Data from clinical trials of these 
medications suggests that weight loss outcomes in patients with T2DM are 
inferior, likely due to the weight gain promoting effects of concomitant anti-
diabetic therapies.

Methods: In a retrospective study, electronic medical records of 359 
consecutive new patients seen at the Weill Cornell Comprehensive Weight 
Control Center from 4/1/14-4/1/15 were reviewed and data related to demo-
graphics, medications, weight, and HbA1c was recorded.

Results: 48 of 359 patients had T2DM. Baseline age and BMI were 
56.2±10.6 years and 39.5±7.6 kg/m2 in patients with T2DM and 48±14.7 
years and 35.6±6.8 kg/m2 in patients without T2DM; 54.2% and 70.7% 
were female, respectively. Management strategies in patients with T2DM 
included the addition and dose escalation of metformin, GLP-1 agonists, and 
SGLT2 inhibitors, discontinuation of sulfonylureas and TZDs, and dose reduc-
tion of insulin when possible. 56.3% of patients with T2DM were started 
on anti-obesity pharmacotherapy including lorcaserin, phentermine, topira-
mate and bupropion. At 12 months, weight loss was 8.9±7.8% in patients 
with T2DM and 8.6±7.7% in those without T2DM. In patients with T2DM, 
HbA1c was 7.1±1.1% at initial visit and 6.7±1.3% at 12 months.

Conclusions: In this review, weight loss outcomes were similar in patients 
with and without T2DM. We show that by using a weight-centric approach 
to diabetes management, patients can achieve glycemic control with con-
comitant weight loss.
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Table.

Measure/Outcome Optifast 
Program(N=135)

Food‑Based 
Program(N=138)

Age in years, mean (SD) 47.0 (11.2) 47.2 (11.3)
Sex, n (%)

Female 116 (85.9) 109 (79.0)
Race, n (%)

Caucasian 100 (74.1) 95 (68.8)
African American 22 (16.3) 37 (26.8)
Asian/Pacific Islander 4 (3.0) 2 (1.4)
Hispanic 5 (3.7) 4 (2.9)
Other 4 (3.0) 0
Baseline characteristics

Weight in kg, Mean (SD) 106.8 (20.8) 109.9 (23.2)
BMI in kg/m2, Mean (SD) 38.4 (5.5) 39.2 (6.2)

Weight change*, % of initial body weight, Mean (SD) Difference
(p value)

26 week follow-up 12.2 (0.6) 5.9 (0.6) 6.2 
(p<0.01)

52 week follow-up 10.3 (0.6) 5.5 (0.6) 4.8 
(p<0.01)

HbA1c change* (%), Mean (SD)
Baseline 5.7 (0.8) 5.7 (0.7)
26 week follow-up 5.5 (0.5) 5.6 (0.6) -0.1 

(p=0.08)
52 week follow-up 5.5 (0.9) 5.7 (1.0) -0.1 

(p=0.04)
Fasting blood glucose change* (mmol/L), Mean (SD)

Baseline 5.6 (1.5) 5.6 (1.2)
26 week follow-up 5.2 (0.9) 5.5 (1.2) -0.3 

(p=0.02)
52 week follow-up 5.4 (1.8) 5.7 (1.9) -0.2 

(p=0.11)
Diabetes status = Yes** in mITT*** population

26 week follow-up 10/17 (58.8) 18/25 (72.0) p=0.07
52 week follow-up 11/17 (64.7) 20/25 (80.0) p=0.19

Prediabetes status = Yes+ in mITT population
26 week follow-up 29/57 (50.9) 20/49 (40.8) p=0.33
52 week follow-up 29/57 (50.9) 29/49 (59.2) p=0.44

Diabetes Status = Yes in observed++ population
26 week follow-up 7/14 (50.0) 11/16 (68.8) p=0.008
52 week follow-up 8/14 (57.1) 12/16 (75.0) p=0.31

Prediabetes Status = Yes in observed population
26 week follow-up 17/43 (39.5) 11/34 (32.4) p=0.63
52 week follow-up 16/43 (37.2) 15/34 (44.1) p=0.64

* Change scores are adjusted for baseline value, age, sex, site, race, and 
diabetes status using linear mixed models. ** Diabetes status = Yes when 
HbA1c ≥ 6.5% or subject was on antidiabetes medication. *** mITT population 
had a least 1 measured weight during follow-up; if diabetes status was 
missing at a follow-up time point, then the subject was categorized according 
to baseline status. + Prediabetes status = Yes when HbA1c 5.7%-6.4% without 
antidiabetes medication. ++ Observed population includes only those who had 
follow-up at both week 26 and 52.

Supported By: Nestlé Health Science

299‑LB
Lipocalin Prostaglandin D2 Synthase (LPGDS) Levels following 
Sleeve Gastrectomy and a Very‑Low‑Calorie Diet (VLCD)—A Pilot 
Study
RAYMOND G. LAU, SUNIL KUMAR, JENNY LEE, CHRIS HALL, THOMAS PALAIA, 
SHAHIDUL ISLAM, COLLIN BRATHWAITE, ALEX BARKAN, LOUIS RAGOLIA, 
Patchogue, NY, Mineola, NY, New York, NY

Background: Lipocalin prostaglandin D2 synthase (LPGDS) is a bile acid 
binding protein that has been found to have a significant role in glucose 
metabolism and appetite. In performing sleeve gastrectomy (SG) and gas-
tric bypass in rodent models, we have also demonstrated LPGDS appears 
to have an important role in the beneficial metabolic effects seen after sur-

297‑LB
Differences in Energy Expenditure between Respiratory Chamber 
and Metabolic Ward in Inpatient Men and Women
MEGAN S. ZHOU, REBECCA E. HOWARD, ANTOINETTE RABEL, CAROLINE SED-
MAK, HONGYI CAI, PETER J. WALTER, ROBERT BRYCHTA, LAURA FLETCHER, 
BROOKS LEITNER, JUEN GUO, SHANAZ SIKDER, AMBER B. COURVILLE, 
SHANNA BERNSTEIN, SHIVRAJ GREWAL, RANGANATH MUNIYAPPA, KONG Y. 
CHEN, KEVIN HALL, Bethesda, MD

We previously investigated 16 men with overweight or class I obesity who 
were admitted to a metabolic ward and engaged in 90 minutes of daily cycle 
ergometry at a fixed resistance. Subjects resided in a respiratory chamber 
for 2 days per week. The remaining days were spent in their inpatient rooms. 
Total expenditure was measured over 2 weeks via doubly labeled water 
(DLW). We found a surprisingly large (~500 kcal/day) decrease in expendi-
ture when subjects resided in the respiratory chamber as compared to the 
days spent in their rooms. Here, we attempted to reproduce this finding in 
non-exercising healthy volunteers.

Purpose: To measure differences in daily energy expenditure between 
days spent on a metabolic ward vs. days spent in a respiratory chamber.

Methods: 10 adults (2 M, 8 F) aged (mean ± SE) 34 ± 3.5 years with BMI 
27.9 ± 2.3 kg/m2 completed a 7-day inpatient stay on the metabolic ward 
at the NIH Clinical Center. Two days were spent residing in a respiratory 
chamber. Study participants received a controlled diet and refrained from 
exercise. Temperature and clothing were kept constant. Energy expendi-
ture on days spent on the ward was calculated using DLW over 6 days after 
accounting for the energy expended during the 2 respiratory chamber days.

Results: Average energy expenditure on the ward was 2122 ± 155 kcal/
day, with an average of 1996±130 kcal/day expended during the two respira-
tory chamber days. Therefore, energy expenditure on the metabolic ward 
was 126 ± 55 kcal/day (p= 0.048) greater than in the respiratory chamber.

Conclusion: Participants expended ~126 kcal/day more on the metabolic 
ward than in the respiratory chamber. This was a much smaller discrepancy 
than previously found in exercising men. Failure to reproduce our previous 
results may have been due to the lack of exercise, the inclusion of women, 
or the wider range of BMIs in the current study. Further studies are needed 
to investigate the determinants of energy expenditure differences between 
ward and respiratory chamber days.

Supported By: National Institutes of Health

298‑LB
Effect of Total Meal Replacement Program Compared with a 
Reduced‑Energy Food‑Based Diet Plan on Glycemic Status—
Results from the OPTIWIN Study
AMY E. ROTHBERG, JAMY D. ARD, ANTHONY AURIEMMA, SALLY L. COBURN, 
KRISTINA H. LEWIS, JUDY LOPER, LAURA E. MATARESE, SELETHA PERIMAN, 
WALTER J. PORIES, Ann Arbor, MI, Winston-Salem, NC, Schaumburg, IL, Anchor-
age, AK, Gahanna, OH, Greenville, NC, Bridgewater, NJ

Background: Weight loss can resolve dysglycemia. We wanted to know 
whether total meal replacement (TMR) was more effective compared to a 
reduced-energy food based diet.

Methods: We conducted a 52-week multicenter, open-label RCT in adults 
with a BMI of 30-55 kg/m2. Participants (n=330) were randomized to the 
OPTIFAST Program (OP), a TMR diet (800-980 kcal/day) with behavioral 
intervention, or to a reduced-energy (-500 to -750 kcal/day) food-based diet 
with behavioral intervention (FB) based on the Diabetes Prevention Program. 
In this analysis, we studied the impact of the OP on changes in the preva-
lence of PREDM and DM from baseline to 26 and 52 weeks compared to FB. 
Endpoints were analyzed using a modified intent to treat approach, includ-
ing all randomized participants who initiated treatment with at least one 
follow-up weight measure (n=273; 82.7%). Missing data were imputed using 
last observation carried forward. Statistical analysis was performed using 
SAS Version 9.3.

Results: Results are shown below. OP participants lost more weight and 
had greater improvement in HbA1c than FB. Diabetes remitted more in OP 
than in FB in observed cases at 26 weeks. Prediabetes prevalence decreased 
similarly in both groups.

Conclusions: Total meal replacement (OPTIFAST program) led to greater 
weight loss and had a significant impact on glycemia in participants with 
DM and PREDM.
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(4.42 ± 2.32 ng/mL) (p-Value<0.0001). Obese nondiabetics had a significantly 
higher level of ANGPTL5 (5.12±2.23 ng/mL) compared to non-obese people 
(4.02 ± 2.27 ng/mL) (p-Value=0.029). Obese diabetic had higher level of ANG-
PTL5 compared non-obese yet did not reach significance (p-Value=0.064). 
ANGPTL5 was significantly associated with glycated haemoglobin 1C and 
insulin resistance as measured by HOMA-IR.

Conclusion: Our data shows for the first time that ANGPTL5 was increased 
in diabetic and obese people. Given its unique tissue expression in the heart, 
ANGPTL5 might modulate its response to insulin resistance through its inter-
action with other proteins including other ANGPTL proteins. Further analysis 
will be required to better understand the interaction between ANGPTL5 and 
other metabolic related biomarkers to shed more light on its role in diabetes 
and obesity.

Supported By: Dasman Diabetes Institute

302‑LB
Postmenopausal Women with Endometrial Cancer Have Greater 
Metabolic Dysfunction and Higher BMI than Women with Benign 
Endometrium
KATHERINE M. COOKE, ERICA DUN, ANIKA K. ANAM, CLARE FLANNERY, New 
Haven, CT

Obesity is an independent risk factor for endometrial adenocarcinoma 
(EC), yet it is unknown which attributes of obesity contribute to EC patho-
genesis. We hypothesize that heterogeneity in metabolic health distin-
guishes which obese women are at risk for EC. We previously found that 
more premenopausal women with pre-malignant hyperplasia had type 2 dia-
betes and dyslipidemia than women with benign hyperplasia (BH), despite 
similar BMI. BH is the ideal control condition since presenting symptoms 
are similar, yet malignant transformation is negligible. Thus, we sought to 
compare metabolic abnormalities in postmenopausal women with EC and 
BH. We reviewed medical records of 284 women who received a biopsy/
hysterectomy at our center over 3 years. We examined non-Hispanic white 
women age 50-65 years with BMI 25-50 kg/m2, to limit variability in factors 
known to affect metabolism. 122 women had histologically confirmed EC 
(n=74) or BH (n=48), and 60% had lab data. Variables were analyzed by chi-
squared or Student’s T test. Women with EC were older (58 ± 0.5 vs. 53 ± 0.4 
years, p<0.0001) and had higher BMI (37 ± 1 vs. 32 ± 1 kg/m2, p<0.0001) than 
women with BH. BMI distribution was markedly different between groups, 
with a higher frequency and greater severity of obesity among women with 
EC (p<0.0001). More women with EC than BH had type 2 diabetes (19% vs. 
4%, p<0.05) and hypertension (54% vs. 25%, p<0.01). Women with EC had 
higher triglycerides (140 ± 12 vs. 110 ± 13 mg/dL, p<0.05) and lower HDL (55 
± 2 vs. 60 ± 4 mg/dL, p=NS). However, these differences can be explained by 
the skewed BMI distribution. LDL and total cholesterol as well as statin use 
(20% vs. 25%) were similar between groups (p=NS). The striking differences 
in BMI among postmenopausal women with EC and BH highlights the role 
of obesity in EC pathogenesis. Since BMI affects metabolism, a prospective 
study of BMI-matched women is necessary to determine whether metabolic 
dysregulation independently influences cancer development.

Supported By: Yale Diabetes Research Center
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303‑LB
Improved Beta‑Cell Differentiation and Function in Isolated Islets 
Established in Dynamic Culture to Reduce Hypoxia
NAJWA A. AL-JAHDHAMI, SCOTT J. ANDERSON, ALI ALDIBBIAT, JAMES A. 
SHAW, Newcastle Upon Tyne, United Kingdom

Background: Pancreatic islet transplantation effectively prevents severe 
hypoglycaemia in type 1 diabetes. Restoration of normal β-cell functional 
mass remains elusive and we have recently demonstrated loss of β-cell 
end-differentiation in clinical islet recipients. We hypothesised that reduc-
ing islet hypoxia in culture would restore β-cell differentiation and function.

Methods: MIN6 pseudo-islets (PI) and primary human islets (HI) were 
cultured in either static (SC) or horizontal rotation (RC) culture for 7 days. 
Hypoxia was detected by pimonidazole (Pim) adduct formation and hypoxia-
induced gene expression (qPCR). β-cell end-differentiation was assessed 
by UCN3 expression and IF staining (urocortin-3+ insulin+ cells/total insulin+ 
cells) with function assayed by glucose-stimulated insulin secretion (GSIS).

Results: Hypoxia was confirmed in established PI (70±1.0% Pim+). This was 
reduced in rotation culture (Pim+: 15±1.5% RC vs. 80±2.5% SC; p<0.05) with 
reduced hypoxia-induced gene expression compared with adherent MIN6 
(LDHA: 6.0±2.1 RC vs. 86.0±7.8 fold SC; MCT4: RC 2.9±0.4 vs. 54.6±0.6 fold 
SC; p<0.05). RC enhanced UCN3 gene expression (4.2±0.5 RC vs. 2.2±0.2 

gery. We have sought to correlate if LPGDS has a significant clinical effect in 
humans for surgical weight loss.

Methods: Serum LPGDS levels were obtained in patients undergoing SG 
before, and then one month following surgery. Serum LPGDS was also mea-
sured in subjects undergoing a very low calorie diet (VLCD) program before, 
and then one month following the start of the program. LPGDS levels were 
measured by ELISA and analyzed.

Results: Subjects that underwent surgical loss went from 304.45 +/-74 
pounds before surgery to 271.4 +/- 70 pounds one month following surgery. 
Subjects that underwent VLCD went from 273.1 +/- 65 pounds before the 
program to 255 +/-61 pounds one month after starting the program. LPGDS 
levels for surgical weight loss increased from 579.9 +/-161 ng/mL before the 
program to 694.6 +/- 448 ng/mL one month after surgery. LPGDS for VLCD 
was 583.1 +/- 187 ng/mL before the program and 598.4 +/- 165 ng/mL one 
month after starting the program.

Conclusion: LPGDS levels appear to increase after sleeve gastrectomy but 
not VLCD, although this trend is not statistically significant. Further study is 
needed to confirm this trend.

300‑LB
Sustained Improvement of Obesity in Hypogonadal Men with Type 2 
Diabetes (T2DM) Receiving Long‑Term Treatment with Injectable 
Testosterone Undecanoate (TU)—Real‑Life Evidence from a Uro‑
logical Registry Study
FARID SAAD, KARIM S. HAIDER, AHMAD HAIDER, Berlin, Germany, Bremerhaven, 
Germany

Background: Hypogonadism is highly prevalent in men with obesity as 
well as T2DM.

Methods: Of 805 hypogonadal men in a urological registry, 311 men (39%) 
had T2DM diagnosed and treated elsewhere. 141 received TU 1000 mg/12 
weeks (T-group), 170 opted against treatment (CTRL). Mean changes over 
time between groups were compared by mixed effects model for repeated 
measures with random effect for intercept and fixed effects for time, group 
and their interaction. Changes were adjusted for age, weight, waist circum-
ference, HbA1c, blood pressure (BP), lipids to account for baseline differences 
between the two groups.

Results: Mean age: T-group: 61.8±5.3, CTRL: 63.5±4.9 years. Follow-up: 
mean: 7.5, median: 8 years. T-group: 89.4% were obese, 9.9% overweight, 
and 0.7% had normal weight. Weight decreased progressively from 
113.4±13.9 to 90.7±8.6 kg at 10 years (p<0.0001) with statistical significance 
vs. previous year for the first 9 years. CTRL: 70% were obese, 26.5% over-
weight, and 3.5% had normal weight. Weight remained stable. Estimated 
adjusted difference between groups: -25.7 kg (p<0.0001). T-group: waist 
circumference decreased from 112.6±10.7 to 99.6±5.2 cm (p<0.0001) with 
statistical significance vs. previous year for the first 9 years. CTRL: Waist 
circumference remained stable. Estimated adjusted difference between 
groups: -17.9 cm (p<0.0001). T-group: BMI decreased from 36.3±4.4 to 
29.3±2.7 kg/m2 at 10 years (p<0.0001) with statistical significance vs. previ-
ous year for the first 9 years. CTRL: BMI remained stable. Estimated adjusted 
difference between groups: -8.3 kg/m2 (p<0.0001). Since injections were 
administered in the doctor’s office and no patient dropped out, there was a 
100% adherence to testosterone therapy (TTh).

Conclusions: Long-term TTh with TU in hypogonadal men with T2DM 
improved anthropometric measures compared to untreated controls.

Supported By: Bayer AG

301‑LB
Elevated ANGPTL5 Level in the Circulation of Obese and Type 2 Dia‑
betic People
MOHAMED ABU-FARHA, NOUF ALHASAWI, MOHAMMAD QADDOUMI, FAHD 
ALMULLA, JAAKKO TUOMILEHTO, MUATH ALANBAEI, JEHAD ABUBAKER, 
Kuwait City, Kuwait, Jabriya, Kuwait, Dasman, Kuwait

Angiopoetin like protein family is composed of eight members that are 
involved in regulating various metabolic processes. ANGPTL5 is one of 
the members of this family that is mainly expressed in the heart and was 
showed to stimulate the expansion of human cord blood hematopoietic stem 
cell ex-vivo. This study was designed to investigate the expression level of 
this protein in the plasma of obese and diabetic people.

Methods: A total of 204 people were enrolled in this study including 109 
nondiabetic and 95 type 2 diabetics. The nondiabetic people included 70 
non-obese (BMI<30 Kg/m2) and 39 obese people (BMI<30 Kg/m2), while 
the diabetic people included 34 non-obese and 61 obese people. ANGPTL5 
plasma level was measured by ELISA.

Results: In this study we showed that ANGPTL5 level was increased in 
the plasma of diabetic people (5.78±2.59 ng/mL) compared to nondiabetics 
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Ngn3) supporting the loss of β-cell identity. Using the total RNAseq data, we 
assessed mRNA stability by calculating the relative amounts of introns and 
exons for a given mRNA. RNA immunoprecipitation revealed that the CCR4-
NOT complex directly binds several upregulated stabilized β-cell disallowed 
genes: Slc16A1, Tgm2, Cat and Parp3 genes. The present data highlight 
deadenylation as a novel molecular mechanism regulating β-cell disallowed 
genes. Thus, we further propose that the CCR4-NOT complex is essential for 
maintaining β-cell identity by repressing β-cell disallowed genes.

306‑LB
Pancreatic ß‑Cell Specific Knockout of Grb10 Improves ß‑Cell Func‑
tion by Enhancing ß‑Cell Differentiation and Suppressing ß‑Cell 
Dedifferentiation
JINGJING ZHANG, ZIXIN CAI, FENG LIU, Changsha, China

Aim: Defects in β cell differentiation are associated with type 2 diabetes 
in humans. Understanding the basis for β cell differentiation defects may 
reveal new strategies for diabetes therapy.

Results: We found that Growth factor receptor binding protein 10 (Grb10) 
is highly expressed in mouse and human pancreas and islets and that β cell-
specific knockout of Grb10 in mice increased β-cell mass and insulin content, 
enhanced insulin secretion from β-cells, and up-regulated mTOR and insulin 
signaling in islets. Pancreatic β cell-specific disruption of Grb10 expression 
also improved glucose tolerance in mice fed with a high fat diet and pro-
tected adult mice from STZ-induced β cell death. Pancreas-specific knock-
out Grb10 promoted endocrine progenitors differentiate into β cells during 
embryonic development. In addition, knockout Grb10 in islets alleviated STZ 
or high fat diet-induced β cell dedifferentiation.

Conclusion: We have identified Grb10 as a key regulator of β cells differ-
entiation/dedifferentiation and demonstrated that reducing the expression 
level of Grb10 has a protective effect on β-cell function. Our findings sug-
gest a potential effective therapeutic treatment of both type 1 and type 2 
diabetes.

Supported By: National Basic Research Program of China (2014CB910500); 
National Natural Science Foundation of China (81770775, 91749118, 81370017)

 307‑LB
Longevity of Beta Cells and Protein Complexes Revealed by Isotope 
Imaging
RAFAEL ARROJO E DRIGO, BRANDON H. TOYAMA, SWATI TYAGI, VARDA LEV-
RAM, THOMAS J.J. DEERINCK, ERIC A. BUSHONG, RANJAN RAMACHANDRA, 
CLAUDE LECHENE, MARK H. ELLISMAN, MARTIN HETZER, La Jolla, CA, San 
Diego, CA, Boston, MA

We discovered recently that long-lived cells (LLCs), such as neurons, con-
tain long-lived proteins (LLPs) in the nucleus that can last a lifetime, and their 
decline during aging impairs nuclear function. Beta cells are LLCs with a slow 
cell replication process, yet it is unknown whether individual beta cells have 
different lifespans. We tested this hypothesis by using a hybrid microscopy 
and mapping platform (MIMS-EM) to identify beta cells and quantify cell 
and protein turnover in the islets of Langerhans. This is achieved by pulse-
labelling mice with an 15N-rich diet followed by a chase period with a control 
14N-rich diet for up to 2 years. Here, old cells and protein structures retain 
15N while those that turnover incorporate 14N. The levels of 15N and 14N were 
measured with multi-isotope mass spectroscopy (MIMS) and the 15N-to-14N 
ratio reports on cell and protein turnover. Importantly, the MIMS data is 
correlated with scanning electron microscopy (EM) to create high-resolution 
maps of cells and intra-cellular structures overlaid with age information. 
Here we report the use of MIMS-EM on mouse islets to discover that beta 
cells have vastly different ages. In fact, while approximately 75% of beta 
cells replicate between 2-4 times, almost 25% of all beta cells does not 
replicate at all after weaning and remain quiescent for an entire lifetime, 
and therefore, are as old as cortical neurons. Such longevity was also found 
in other islet cell-types and at the protein super-complex level, where 15N 
accumulation on the primary cilium of beta cells strongly indicates that this 
important signaling structure is exceptionally long-lived. Strikingly, and 
similar to what is found in old rat neurons, beta cells from humans aged 
>60-years-old lose specific nuclear LLPs and show signs of impaired nuclear 
function. Together, our data shows that beta cell longevity is heterogeneous 
and identifies the loss of nuclear LLPs in human beta cells as a potential 
contributing factor to age-dependent loss of beta cell function.

Supported By: American Diabetes Association (1-18-PMF-007 to R.A.E.D.); National 
Institutes of Health; W.M. Keck Foundation; NOMIS Foundation

fold SC; p<0.05) and increased UCN3/insulin co-staining (80±1.2% RC vs. 
30±2.4% SC; p<0.0001) with enhanced GSIS stimulation index (4.1±0.1 RC 
vs. 2.8±0.1 SC; p<0.0001). Hypoxia-induced expression was reduced in HI 
RC compared with freshly isolated islets (LDHA: 0.3±0.1 RC vs. 1.8±0.04 fold 
SC; MCT4: 0.08±0.01 RC vs. 1.1±0.2 fold SC; p<0.05) with increased UCN3 
expression (5.9±1.6 RC vs. 3.3±0.9 fold SC; p<0.05) and enhanced GSIS stim-
ulation index (4.1±0.9 RC vs. 3.0±1.2 SC; p<0.05).

Conclusion: Hypoxia in established PI and isolated HI was reduced over  
7 days in dynamic culture. This was associated with enhanced β-cell differ-
entiation and function providing a potential approach to maximise optimal 
functional mass in islet transplantation.

Supported By: Oman Ministry of Health

304‑LB
Lactogens Prevent ER Stress‑Induced ß‑Cell Death and Diabetes
ROSEMARY LI, ROLLIE F. HAMPTON II, NAGESHA GUTHALU KONDEGOWDA, 
RAFAEL FENUTRIA, RUPANGI C. VASAVADA, New York, NY

ER stress is highly relevant in the context of diabetes, as inducers of β 
cell death and dysfunction implicated in the disease - including proinflam-
matory cytokines and glucolipotoxicity - are known to impair ER function. 
Previous work has shown that prolactin (Prl) and placental lactogen (PL), 
which bind to the same receptor (Prl-R), are important for β cell function 
and proliferation, and enhance survival against cytokines and glucolipotox-
icity. Here, we examine the effect of Prl/PL directly on ER stress and the 
associated unfolded protein response (UPR) in the β cell. ER stress was 
induced in vitro via tunicamycin in INS1, primary mouse, and primary human 
β cells, concurrent with Prl/veh treatment. Expression of ER stress and UPR 
associated genes was measured via qRT-PCR and preliminarily via WB, and 
insulin-TUNEL co-staining was used to assay for β cell death. As an in vivo 
model, heterozygous Akita mice - a well-established β cell ER stress model 
which becomes diabetic by 4 weeks of age - were bred to single-transgenic 
mice overexpressing PL in the β cell. Prl increases survival of INS1, pri-
mary mouse and human β cells against ER stress-mediated cell death in 
vitro (2.34±0.19% TM vs. 0.73±0.19% TM+Prl, human). Differences in mRNA 
expression point towards modulation of the PERK/IRE1 UPR arms. Non-Tg 
Akita mice quickly become and remain hyperglycemic/diabetic, while over-
expression of PL in the β cells of these mice significantly improves glycemia 
in males (663±29mg/dL non-Tg vs. 327±37mg/dL Tg, 12 weeks) and results in 
normoglycemia in females. In vivo GSIS at 12 weeks shows a trend towards 
restoration of β cell function in Tg compared to non-Tg Akita mice. Males at 
this age exhibit improved β cell mass (0.28±0.12mg non-Tg vs. 2.29±0.44mg 
Tg), with similar trends in β cell proliferation. Taken together, these data 
demonstrate that Prl/PL can prevent and protect against ER stress in the β 
cell, in vitro and in vivo. As ER stress is highly relevant to diabetes, modula-
tion of the lactogenic pathway could present a novel therapy for this disease.

ISLET BIOLOGY—BETA CELL—DEVELOPMENT AND 
POSTNATAL GROWTH

305‑LB
The CCR4‑NOT Complex Maintains ß‑Cell Identity through the 
Repression of ß‑Cell Disallowed Genes
DINA MOSTAFA, AKINORI TAKAHASHI, AKIKO YANAGIYA, TADASHI YAMA-
MOTO, Okinawa, Japan

Loss of β-cell identity, dedifferentiation and reprogramming are recog-
nized as mechanisms of β-cell dysfunction in diabetes. Molecular β-cell 
identity is not only defined by the expression of signature functional β-cell 
specific genes but also the repression of several genes recently identified 
in β-cell research as β-cell disallowed genes. The molecular mechanisms 
involved in the repression of β-cell disallowed genes are largely unknown. 
Here, we show that the CCR4-NOT complex, a major deadenylase conserved 
in eukaryotes, is involved in post-transcriptional regulation of β-cell disal-
lowed genes. β-cell specific depletion of CNOT3 (CNOT3βKO), a CCR4-NOT 
complex subunit, in mice promotes deceased insulin secretion, early impaired 
glucose tolerance and the development of overt diabetes at 12 weeks of age. 
CNOT3βKO islets display decreased insulin content and decreased glucose 
responsiveness. Furthermore, CNOT3 depleted ß cells exhibit ultrastructural 
abnormalities including: degranulated β cells, increased immature insu-
lin granules and abnormal mitochondria. RNAseq and qRT-PCR analyses 
revealed that CNOT3βKO islets have decreased expression of β-cell func-
tional genes: (Ins1, Ins2, MafA, Pcsk2 and Cpe) and increased expression of 9 
of the 11 core β-cell disallowed genes: (Slc16A1, Ldha, Pdgfra, Cxcl12, Igfbp4, 
Oat, Maf, Smad3 and Cd302) and progenitor-like cells genes: (Nanog and 
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310‑LB
Dextrose‑Sulfonylurea Challenge as a Screening Test for Mono‑
genic Diabetes in Patients Diagnosed with Type 1 Diabetes
AURELIA C.H. WOOD, MARIA S. REMEDI, COLIN NICHOLS, BESS A. MARSHALL, 
St. Louis, MO

Monogenic diabetes due to ABCC8, KCNJ11, HNF1A and HNF4 can be 
treated with sulfonylurea (SU). The SEARCH for Diabetes in Youth confirmed 
most patients with monogenic diabetes are misdiagnosed with T1DM, and 
that family history and fasting C-peptide do not reliably increase pre-test 
probability for diagnosis. Confirmatory genetic testing is expensive and 
methods to improve cost-benefit ratio do not exist. As such, we developed 
a dextrose-SU challenge to assess C-peptide response to SU as indication 
of clinically significant underlying β-cell excitation defects. We postulate 
negative response to hyperglycemia with positive response to SU indicates 
presence of a genetic defect in glucose-stimulated insulin secretion. This 
challenge has been completed on 42 subjects with TIDM on insulin therapy. 
Blood glucose (BG) and C-peptide were obtained at regular intervals prior to 
and after a 0.5 g/kg IV dextrose bolus, a single dose of glipizide was given 
20 minutes after dextrose (0.3 mg/kg max 15mg if <50 kg; 40 mg if >50 kg) 
and BG and C-peptide were obtained until study completion. Twenty of the 
42 subjects had undetectable C-peptide. Twenty-two subjects had detect-
able C-peptide, 13 of which showed preferential C-peptide response to glipi-
zide (ΔC-peptide 0.41 ± 0.45 ng/mL) compared to hyperglycemia (Δ 0.05 ± 
0.03 ng/mL). This suggests islets may show modest but specific response 
to SU in TIDM. Nine of the 13 who showed preferential response to glipizide 
completed a dextrose-only challenge 6 months later and retained marginal 
C-peptide response to hyperglycemia alone (Δ 0.05 ± 0.04 ng/mL). Whole 
exome sequencing is pending on these subjects. These data suggest the 
challenge may serve to elicit and stratify C-peptide response to SU, assist 
in categorizing residual β-cell function, support screening for monogenic 
diabetes, and increase consideration of SU therapy for appropriate patients.

311‑LB
Islet Beta‑Cell Specific Deletion of UBL5 Gene Associated with 
Mitochondrial Stress Leads to Diabetes in Mice and Beta‑Cell 
Impairment/Death
CHRISTIAN HARALAMBOUS, VIKTORIA NTOUMA, Melbourne, Australia

Hyperglycaemia has been shown to cause oxidative stress in pancreatic 
β-cells, leading to activation of stress responses such as the mitochondrial 
unfolded protein response (UPRmt). Failure of these responses to adapt to 
or repair damage from stress results in dysfunction and death of β-cells. 
Ubiquitin-like protein 5 (UBL-5) is a protein known to have a crucial role in the 
UPRmt in C. elegans and upregulated during the UPRmt mammals.

The aim of this study was to determine whether UBL-5 has a role in 
maintaining β-cell mass and function through modulating the UPRmt, by 
generating and characterising tamoxifen-inducible islet β-cell specific UBL-5 
knockout mice. Homozygous β-cell UBL-5 knockout mice (UBL5-/-) showed 
glucose intolerance and lower plasma insulin levels during the OGTT while 
heterozygous mice (UBL5+/-) showed no difference. UBL5-/- had sig-
nificantly reduced plasma insulin levels during IVGTT compared to control. 
Interestingly, UBL5+/- had significantly increased plasma insulin levels dur-
ing IVGTT. Beta-cell mass was also significantly reduced in UBL5-/-, with 
most showing signs of frank diabetes (blood glucose >20 mM), polyuria and 
polydipsia, while UBL5+/- had increased β-cell mass. One week post UBL5 
deletion, UBL5-/- mice had significantly increased blood glucose levels and 
islet cleaved caspase-3 levels compared to controls despite no difference 
in β-cell mass. In addition islets taken from UBL5-/- mice 1 week post UBL5 
gene deletion showed significant decrease in insulin secretion, suggesting 
that β-cell dysfunction precedes the decrease in β-cell mass. Islets taken 
from UBL5+/- mice had increased insulin secretion compared to control. Real 
time PCR data showed a decrease in UPRmt genes (Clpx, Clpp, CHOP, Lonp1, 
HSP10, HSP70, ATF5) with HSP60 showing increased expression in the 
UBL5-/- mice one week after gene deletion, while the UBL5+/- mice showed 
an overall increase in most UPRmt related genes.

308‑LB
Analysis of Transcriptome Data from 261 Individual Laser‑Captured 
Islets from Nondiabetic, Autoantibody‑Positive, and Type 1 Diabetic 
Organ Donors
MARTHA CAMPBELL-THOMPSON, ELIZABETH A. BUTTERWORTH, NATALIYA 
I. LENCHIK, MARK A. ATKINSON, CLAYTON E. MATHEWS, IVAN C. GERLING, 
Gainesville, FL, Memphis, TN

The purpose of this study was to obtain comprehensive gene expression 
datasets from a large number of individual islets, with defined pathologi-
cal phenotypes, from organ donors with different clinical stages of type 1 
diabetes. Here we will present results from an analysis that compared “nor-
mal” (Ins+CD3-) islets from the 3 clinical phenotypes: Autoantibody negative 
nondiabetic (C), Autoantibody positive nondiabetic (AB) and type 1 diabetic 
(T1D). We obtained pancreatic tissue from 43 male and female nPOD donors 
with the 3 clinical phenotypes (C=16, AB=11, T1D=16). Staining of islets for 
both insulin and CD3 resulted in the following histologic subtypes of the 
261 islets collected and analyzed for gene expression: Ins+CD3- (n=147), 
Ins+CD3+ (n=78), Ins-CD3+ (n=12), and Ins-CD3- (n=23). The gene expression 
profiles of these 261 individual islets were obtained using Affymetrix HTA 
2.0 arrays. We compared gene expression profiles of the 147 islets that were 
Ins+CD3- from each of the 3 organ donor types. The number of transcripts 
differentially expressed by >1.5 fold and p<0.001 (Student’s t-test with 
FDR<0.05) were as follows: C vs. AB=448; C vs. T1D=240; AB vs. T1D=387. 
Those gene lists were subjected to a data mining workflow. The 448 tran-
scripts differing between Ins+CD3- islets of C and AB organ donors were 
dominated by non-coding RNA (33%). Islets from AB donors had reduced 
transcripts associated with islet regeneration, cell replication, and immune 
responses. The 387 transcripts differing between Ins+CD3- islets of AB and 
T1D organ donors expressed increased levels of beta cell specific transcripts 
and markers of immune responses in T1D islets. A number of oxidative phos-
phorylation gene transcripts were lower in T1D islets. The 240 transcripts 
differing between Ins+CD3- islets of C and T1D organ donors demonstrated 
reduced levels of beta cell specific transcripts but increased HLA class II 
transcripts in T1D islets

Supported By: National Institutes of Health; JDRF

309‑LB
IMG‑1 Activates and Mobilizes Insulin‑Producing Islet Progenitor 
Cells (CD133+/Insulin+) In Vitro
RITA BOTTINO, JONATHAN B. POLLETT, NGOC THAI, MASSIMO TRUCCO, Pitts-
burgh, PA, Devon, PA

IMG-1 is a novel therapeutic for the treatment of types 1 and 2 diabetes 
that may have islet regenerative properties. 300 islets isolated from mouse 
pancreases were cultured in standard media with IMG-1 (0.5μg/mL) and 
compared with control non-treatment. Within 24 hours, the IMG-1 treated 
islets became smaller (less clustered) and islet cells appeared to actively 
migrate away from the clusters. Control islets maintained their clustered 
morphology and did not show any evidence of cell migration. Three days 
after IMG-1 treatment, there were both free-floating and attached cells in 
the culture. The free-floating cells were 30% viable and the attached cells 
and leftover islets were 85% viable. In contrast, control islet cultures had 
neither free-floating nor attached cells although islet clusters looked healthy 
(cell viability >90%). By day 10 of IMG-1 treatment, islet clusters were few 
in numbers (<10%), no free-floating cells remained, and the attached cells 
appeared to form colonies. Total cell viability was >90%. Control cells still 
had no migration or attachment, although within the islet clusters cell viabil-
ity remained around >90%. At 25 days, islet cells from both cultures were 
fixed and stained for the progenitor cell marker, CD133, and insulin. IMG-1 
treated colonies were 75% insulin-positive by immunohistostaining. Further-
more, these cells were 70% CD133-positive with 60% of the culture being 
CD133/Insulin double-positive. In contrast, non-treated islets were 90% 
insulin+ cells, but <5% CD133+ and <5% double positive (CD133/insulin). 
IMG-1 has a novel effect on islets and induces the activation and migra-
tion of islet cells out of the islet. These cells form colonies of CD133/insulin 
double-positive cells that putatively represent activated beta-cell progeni-
tor cells that can be used to regenerate damaged islets.
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314‑LB
Altered Expression of Insulin Signaling Proteins in Islets from 
T2DM Female Mice
KORIE L. SONDGEROTH, KATHY LEPARD, Downers Grove, IL

With development and progression of T2DM in KKAy mice, pancreatic 
islets alter their expression of GLUT2, insulin and insulin receptor. The 
study’s goal was to identify glucoregulatory proteins in the insulin recep-
tor signaling pathway that were early markers of islet dysfunction after 4 
weeks of uncontrolled hyperglycemia. Isolated islets were pooled from 2 
groups of 12 week old mice: insulin-resistant, euglycemic KK mice and insu-
lin-resistant, hyperglycemic KKAy T2DM mice. Samples were analyzed for 
40 proteins using 221 antibodies in an insulin phospho antibody array. After 
4 weeks of hyperglycemia in KKAy mice, many proteins were not altered 
as compared to KK mice (ratio: 0.94-1.02) including insulin receptor (Phos-
pho-Tyr1355), FOXO1A (Phospho-Ser329), PI3-kinase p85-alpha (Phospho-
Tyr607), ERK1/2, PP1-alpha, and AMPK1. The phosphorylation states of some 
proteins were altered including AKT1 (Phosphor-Ser124) (0.77) and IRS-1 
(Phosphor-Ser636) (1.25). Three proteins were then selected for ELISA analy-
sis in islets isolated from 4, 8 (onset of T2DM), and 12 week old mice: GLUT2, 
iNOS (1.41) and CBL (Phospho-Tyr700) (0.78), an E3 ubiquitin ligase. GLUT2 
was lower in KKAy mice at 4 weeks (KK, 4.0±0.5; KKAy, 2.3±0.3, p<0.001), 
but not at 8 or 12 weeks, because GLUT2 decreased with age in both groups 
(12 weeks: KK, 1.0±0.1; KKAy, 1.4±0.1, p=0.31) [age*mouse: F(2,18)=11.104, 
p=0.001]. CBL-b was higher in KKAy mice (KK, 0.50±0.09; KKAy, 0.65±0.07) 
[F(1,17)=4.527, p=0.048] and decreased with age in both groups (12 week: 
KK, 0.30±0.02; KKAy, 0.45±0.13) [F(2,17)=12.231, p=0.001]. In contrast, iNOS 
was lower at 4 week (KK, 3.0±0.3; KKAy, 2.0±0.4; p=0.029), then higher at 8 
and 12 week (KK, 0.8±0.4; KKAy, 2.1±0.2; p=0.007) with iNOS steady in KKAy 
mice [age*mouse: F(2,16)=10.902, p=0.001]. With short-term hyperglycemia 
in KKAy mice, many insulin signaling proteins were not altered as compared 
to diabetes susceptible KK mice. At onset on T2DM in KKAy mice, sustained 
iNOS and elevated CBL-b were early markers of islet dysfunction.

Supported By: Midwestern University

315‑LB
Pancreatic Alpha‑Cell Function and Identity in Human T2D
XIAOQING DAI, JOAN CAMUNAS SOLER, SR., LINFORD BRIANT, ALIYA F. SPI-
GELMAN, YAN HANG, PATRIK RORSMAN, SEUNG KIM, PATRICK MACDONALD, 
Edmonton, AB, Canada, Stanford, CA, Oxford, United Kingdom

Glucagon is synthesized and released by pancreatic α-cells and, along 
with insulin, maintains blood glucose levels within the physiological range. 
We seek to understand the impact of glucose on the biophysical properties 
of α-cells in T2D. We studied α-cells from human donors (34 nondiabetic, and 
14 T2D) and from mice fed a high fat diet (HFD) by whole-cell patch-clamp 
electrophysiology, with and without combined single-cell RNA sequencing 
(patch-seq). We found that, opposite to what is observed in β-cells, depo-
larization-induced exocytosis and Ca2+-channel function is enhanced at low 
glucose (LG, 1 mM G) and suppressed at high glucose (HG, 5-20 mM G) in 
nondiabetic (ND) α-cells. This is reversed in α-cells from T2D donors, which 
display a β-cell-like phenotype where HG amplifies exocytosis and LG inhib-
its it. Using pharmacological antagonists of Ca2+ channels, we found that 
LG increases P/Q-type Ca2+ currents in human α-cells, which are specifically 
linked to glucagon exocytosis. Similar results were obtained from α-cells of 
HFD mice for 10-14 weeks, where α-cell exocytosis and glucagon secretion 
were both enhanced, while exocytosis shifted from a dependency on P/Q-
type (α-cell-like) to L-type (β-cell-like) Ca2+ channels. Finally, given that the 
Ca2+ responsiveness of α-cells is variable (suggesting cell- to-cell hetero-
geneity) and the function of α-cells is dysregulated in diabetes, we applied 
combined computational approaches and single-cell RNA sequencing with 
patch-clamp analysis (patch-seq) to link single human α-cell function with 
transcriptomic profiles. We found distinct α-cell sub-populations in human 
islets that are either resistant to, or sensitive to, dysfunction in the form 
of a shift towards a more ‘β-cell like’ functional phenotype in T2D. In all, 
we provide new information to understand normal function of α-cells and 
important determinants of glucagon secretion in health and diabetes.

312‑LB
Cyclophilin D‑Dependent Mitochondrial Proton Leak in ß Cells Pro‑
motes Basal Insulin Secretion
NOUR ALSABEEH, EVAN TADDEO, JAKOB D. WIKSTRÖM, ELENI RITOU, LINSEY 
STILES, RICHARD KIBBEY IV, MARC LIESA, ORIAN SHIRIHAI, Boston, MA, Los 
Angeles, CA, Stockholm, Sweden, New Haven, CT

Prediabetic subjects display hypersecretion of insulin at basal levels of 
blood glucose, a phenomenon termed basal hypersecretion. The molecular 
mechanisms underlying basal hypersecretion and how it may lead to beta 
cell failure are not well understood. Islets isolated from prediabetic animals 
and humans have an inherently high mitochondrial proton leak. However, the 
molecular entity responsible for this leak and its role in basal hypersecretion 
are not known. We hypothesize that basal secretion is regulated by proton 
leak mediated by the permeability transition pore (PTP) functioning in a low 
conductance state. Our data indicate that islets from high fat diet animals 
display basal hypersecretion of insulin, increased mitochondrial proton leak, 
and increased expression of Cyclophilin D, a PTP regulator. Moreover, acute 
stimulation of islets with amino acids (leucine/glutamine) and fatty acids 
(oleate/palmitate) at basal glucose concentrations increases leak. Pharma-
cological and genetic inhibition of Cyclophilin D reverses nutrient induced 
islet leak and insulin secretion. Pharmacological stimulation of mitochon-
drial proton leak is sufficient to induce basal hyper secretion. Inhibition of 
CypD-mediated proton leak might constitute a novel target to test the role of 
basal hyperinsulinemia in the development of diabetes and obesity.

Supported By: National Institutes of Health (R01DK099618); Kuwait Foundation 
for the Advancement of Sciences (CB17-63MM-01)

313‑LB
Mechanistic Role of IP3R Calcium Release Channel in Pancreatic 
Beta‑Cell Function
JUN SHU, JESSICA GAMBARDELLA, DANIELA SORRIENTO, GAETANO SAN-
TULLI, New York, NY, Naples, Italy

Background: According to the classic paradigm, insulin secretion is trig-
gered by the influx of extracellular Ca2+ via voltage-dependent channels, 
leading to the fusion of insulin granules. Instead, the mechanisms involved 
in Ca2+ mobilization from internal stores are less defined. The main intracel-
lular Ca2+ release channels are inositol 1,4,5-trisphosphate receptor (IP3R) 
and ryanodine receptor (RyR), whereas Ca2+ is returned to the ER primar-
ily by the activity of the sarco/endoplasmic reticulum Ca2+ ATPase (SERCA) 
pump. We recently demonstrated the importance of RyR in type 2 diabetes 
mellitus (T2DM), showing that it is essential in glucose-stimulated insulin 
secretion (GSIS). Conversely, the exact role of IP3R in GSIS remains not fully 
understood.

Methods and Results: Three isoforms of IP3R have been identified in 
mammalian cells. Channel opening is stimulated by the binding of second 
messenger IP3 and by changes in Ca2+ concentrations. Studies in rodent and 
human samples indicate that β cells express all IP3R isoforms. We demon-
strated that the expression of all isoforms is significantly increased in human 
islets from T2DM cadaveric donors T2DM compared with nondiabetic indi-
viduals. These results were also confirmed in diabetic db/db mice and in mice 
fed high-fat diet. Moreover, pancreatic β cells from T2DM patients exhibited 
dysmorphic and dysfunctional mitochondria, with markedly altered Ca2+ 
uptake. Similar features were found in clonal β cells chronically exposed to 
high glucose. In vitro, overexpression of IP3Rs was associated with impaired 
GSIS, whereas IP3R silencing improved β cell function, mitochondrial Ca2+ 
uptake and function, ER stress, and insulin release in response to different 
secretagogues.

Conclusions: Taken together, our data indicate that IP3Rs are upregulated 
in human islets from T2DM donors, leading to mitochondrial dysfunction and 
pancreatic β cell failure, identifying in these intracellular Ca2+ release chan-
nels a novel therapeutic target to treat T2DM.

Supported By: National Institutes of Health/National Institute of Diabetes and 
Digestive and Kidney Diseases
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316‑LB
Potentiation of TRPM5 with Stevioside in the Beta Cells Stimulates 
Insulin Secretion
KOENRAAD PHILIPPAERT, RUDI VENNEKENS, PETER E. LIGHT, Edmonton, AB, 
Canada, Leuven, Belgium

The calcium-activated monovalent cation channel TRPM5 is expressed 
in human and murine beta cells. Members of the TRP ion channel family 
can be activated by a plethora of different stimuli as temperature, voltage, 
and ligands, including natural compounds. Studies have shown that TrpM5-
knockout mice have increased blood glucose levels and an impaired insulin 
secretion. Mutations in TRPM5 are more prevalent in patients with diabe-
tes or metabolic syndrome. Stevioside is a sweet tasting organic molecule 
isolated from the leaves of the scrub plant Stevia rebaudiana, it is widely 
used in consumer foods and beverages. Despite its wide use, the molecular 
interactions of stevioside in the body remained elusive. Here we show that 
stevioside potentiates TRPM5 channel activity. This leads to increased cal-
cium dynamics in both human and mouse islets, which relates to increased 
insulin secretion. We show that the steviol core of stevioside is responsible 
for the TRPM5-potentiating effect. When mice on a high fat diet are given 
stevioside, we observe an attenuation of the development of hyperglycemia 
in a TRPM5-dependent manner. With this work, we elucidate the molecular 
mechanism of action of stevioside. Furthermore, we provide a deeper insight 
in the regulation of insulin secretion from the beta-cells and identify TRPM5 
as an important part of a healthy secretion pathway. TRPM5 constitutes a 
novel possible drug target in the battle against type 2 diabetes.

Supported By: European Union (to K.P.)
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Kollman, Craig  86-LB, 151-LB
Konkol, Debra  90-LB
Korytko, Andrew  90-LB
Korytkowski, Mary T.  147-LB, 180‑LB
Kosiborod, Mikhail  124-LB
Kotokey, Ratan K.  37-LB
Krakoff, Jonathan  116-LB
Krämer, Laura A.  141-LB
Krasser, Michael C.  89-LB
Kraus, Thomas A.  220-LB
Krause-Steinrauf, Heidi  187-LB
Krischer, Jeffrey  162-LB, 207-LB
Kuhadiya, Nitesh D.  3-LB, 110‑LB
Kuhtreiber, Willem  109-LB
Kulkarni, Rohit  234-LB
Kulzer, Bernhard  139-LB
Kumar, Rekha  295-LB
Kumar, Sunil  39‑LB, 299-LB
Kundu, Prabuddha K.  121-LB
Kunicher, Nikolai  118-LB
Kuo, Chin-Sung  21‑LB
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Kuokkanen, Mikko  214-LB
Kupriyanova, Yuliya  267-LB
Kurose, Takeshi  53-LB
Kuwata, Hitoshi  53-LB
Kvist, Kajsa  80-LB
Kyllo, Jennifer  84-LB
Lacadie, Cheryl  11-LB
Lachgar, Karim  43-LB
Lachin, John  189-LB
Laffel, Lori M.  26-LB, 161-LB, 182-LB
Lagier, Robert J.  62-LB
Lagrand, Rimke  44-LB
Lai, Andrew  164-LB, 165-LB, 166-LB
Lai, Ngai Chin  242-LB
Lai, Yun-Ju, Sr.  56‑LB
Laiteerapong, Neda  149‑LB
Lajoie, Scott A.  289-LB
Lam, Carolyn S.  124-LB
Lam, David W.  83-LB
Lam, Hing-Chung  92-LB
Lam, Raymond L.  112-LB
Lam, Wai  82-LB
Lane, Wendy  96-LB
Lang, Jennifer  290-LB
Lang, Wensheng  283-LB
Langkilde, Anna Maria  119-LB, 125-LB
Lanza, Ian R.  236-LB
Lappas, Martha  164-LB, 165-LB, 166-LB
Lapuerta, Pablo  5-LB
Larco, Philippe  93-LB
Larkin, Mary E.  187-LB
Lau, Raymond G.  299-LB
Lavery, Lawrence A.  41-LB
Leal, Ermelindo C.  29-LB
Leão Filho, Hilton M.  292-LB
LeBlanc, Erin  66‑LB
Lechene, Claude  307-LB
Leclerc, Isabelle  249-LB
Lee, Aliza M.  43-LB
Lee, Amanda  241-LB
Lee, Don  106-LB
Lee, Heun-Sik  201‑LB
Lee, Hye-Jin  287‑LB
Lee, Jenny  39-LB, 299-LB
Lee, Jinah  284‑LB
Lee, KwanWoo  195-LB
Lee, Sujin  194-LB
Lee, Tao-Chun  92-LB
Leibrand, Scott  79-LB
Leitner, Brooks  297-LB
Lemelman, Michelle B.  157-LB
Lenart, Adam  100-LB
Lenchik, Nataliya I.  308-LB
Lentz, Stephen I.  31-LB
Leon, Xavier  231-LB
Leonetti, Donna L.  198-LB
Leong, Aaron  183‑LB
LePard, Kathy  314‑LB
Leung, Joseph M.  229‑LB
Leventer-Roberts, Maya  185-LB
Levet, Sandrine  160‑LB
Levister, Camilla M.  83-LB
Lev-Ram, Varda  307-LB
Levy, Brian L.  73-LB
Levy, Carol J.  83-LB
Levy, Robert  229-LB
Levy, Wendy  161-LB
Lewis, Dana M.  79‑LB
Lewis, Kristina H.  298-LB
Ley, Sylvia  167-LB
Li, Mengying  167-LB

Li, Nina X.  35-LB
Li, Ping  256-LB
Li, Qiuhong  33‑LB
Li, Rosemary  304‑LB
Li, Xing  280-LB
Li, Zhuo  247-LB
Li, Zoey  86-LB
Liang, Liming  174-LB
Liao, Birong  87-LB
Libman, Ingrid  15-LB, 25-LB
Lidstone, Daniel E.  40-LB
Liesa, Marc  312-LB
Light, Peter E.  316-LB
Lima, Fabiana R.  292-LB
Lin, Chia-Hung  94‑LB
Lin, Shing-Jong  21-LB
Lindsley, Karen  48‑LB
Ling, Lei  1-LB
Little, Randie R.  162-LB
Liu, Aiden R.  136-LB
Liu, Feng  306-LB
Liu, Hua  14-LB
Liu, Jianying  283-LB
Liu, Ming  91-LB
Liu, Rue-Tsuan  92-LB
Liu, Weihong  91-LB
Liu, Xiaobing  268‑LB, 281-LB
Lo, James  272-LB
Loebner, Sarah E.  83-LB
LoGrasso, Giovanni  31‑LB
Loizeau, Virginie  6-LB
Lombardi, Angela  220‑LB
Long, Alison  296-LB
Long, Carole  210-LB
Long, Min  280‑LB
Lontchi-Yimagou, Eric  10-LB
Loper, Judy  298-LB
Lopes, Renato D.  6-LB
Lopes-Virella, Maria F.  188-LB, 189-LB
Lovre, Dragana  16‑LB
Lowe, William, Jr.  168-LB
Lubomirski, Mariusz  250-LB
Ludvigsson, Johnny  209-LB
Lum, John W.  86-LB
Lund, Asger B.  260-LB, 274-LB
Lundborg, Eva  113-LB
Lusis, Aldons  285-LB, 290-LB
Lutz-McCain, Stacey J.  137-LB
Lyons, Sarah  159-LB, 182-LB
Lyons, Timothy  188-LB, 189-LB
Lyu, Kun  243‑LB
Ma, Jianhua  91-LB
Ma, Ronald C.W.  168‑LB
Ma, Shenglin  114-LB
Ma, Xiaotang  14-LB
Maagensen, Henrik  274-LB
Maahs, David M.  155-LB
MacDonald, Patrick  315-LB
MacEachern, Mark  204-LB
Machineni, Sriram  289-LB
Macielag, Mark J.  250-LB
MacRae, Calum A.  214-LB
Madan, Sonia  121-LB
Mader, Julia K.  89‑LB
Madero, Erica N.  62-LB
Magnan, Remi  233-LB
Mahajan, Anubha  212‑LB
Mahling, Ping C.  114-LB
Mahon, Jeffrey  207-LB
Majidi, Shideh  64-LB
Majithia, Amit  50‑LB

Makdissi, Antoine  3-LB
Maleckas, Almantas  132-LB
Mallol, Cristina  231-LB
Malmi, Markku, Jr.  179-LB
Mancha-Doblas, Isabel  262-LB
Mancini, Marcio  292-LB
Mandel, Lindsay  295‑LB
Maranhão, Liviane C.  54-LB
Marcal, Tatiana  86-LB
Markgraf, Daniel F.  267-LB
Marois-Blanchet, François-Christoph  210-LB
Marre, Michel  210-LB
Marsegilia, Anna  177-LB
Marshall, Bess A.  310-LB
Marti, Alex A.  276-LB
Martin Alonso, Aldara  249-LB
Martin, Ryan  157-LB
Martin-Nuñez, Gracia María  262-LB
Martins, Juliana D.  54-LB
Maruthur, Nisa  176-LB
Mastrandrea, Lucy D.  182-LB
Matanich, Roger  45-LB
Matarese, Laura E.  298-LB
Mather, Kieren J.  187‑LB
Mathews, Clayton E.  308-LB
Mathieu, Chantal  99-LB, 119-LB, 125‑LB
Matsumoto, Hirohide  63‑LB
Matsuura, Felipe O., Sr.  259-LB
Mattei, Josiemer  192‑LB
Mayer-Davis, Elizabeth J.  155‑LB
Maynard, Cody-Lee  222-LB
McAuliffe-Fogarty, Alicia H.  87-LB
McCarthy, Mark  217-LB
McCommis, Kyle S.  237‑LB
Mccrimmon, Rory J.  5-LB
McDonald, William  237-LB
McDougal, David  261-LB
McGill, Dayna E.  161‑LB
McGill, Janet B.  25‑LB
McGowan, Patrick  134‑LB
McIntyre, H. David  164-LB, 166-LB
Medayil, Rituna  61-LB
Mehta, Sanjeev N.  15‑LB
Meigs, James B.  183-LB
Melo, Ana E.F.  54-LB
Mendelson, Faye  30-LB
Mendonza, Anisha E.  114-LB
Meneghini, Luigi  97‑LB
Menéndez-Torre, Edelmiro  199-LB
Meng, Rong  283-LB
Mentz, Robert J.  130-LB
Mequanint, Selam  127-LB
Messing, Dean M.  220-LB
Messinger, Diethelm  139-LB
Metzger, Boyd E.  168-LB
Mey, Jacob T.  60‑LB
Meyers, Charles D.  114-LB
Miao, Heng  91-LB
Michael, M. Dodson  90-LB
Miller, Donald R.  183-LB
Mills, James  167-LB
Mintz, Yoav  118-LB
Miranda, Edwin R., Jr.  273-LB, 275‑LB
Mishima, Hideyuki  53-LB
Mitchell, Beth  87-LB, 138‑LB
Mitchell, William G.  10-LB
Miyakawa, Takaichi  59-LB
Mizgier, Maria L.  266‑LB
Mizokami-Stout, Kara R.  15-LB, 25-LB, 204‑LB
Mkrtchyan, Hasmik J.  113-LB
Moeller Nielsen, Anne  91-LB
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Molthoff, Carla  270-LB
Moon, Hyun Uk  195-LB
Moon, Sanghoon  216-LB
Morais, Luciana M.  54-LB
Morales Portillo, Cristobal  101-LB
Moran, Thomas  220-LB
Moreno-Indias, Isabel  262-LB
Morris, Andrew  212-LB
Morrison, Christopher  261-LB
Morton, Gregory J.  246-LB
Moryusef, Angele  6-LB
Moscardo, Vanessa  7-LB
Mostafa, Dina  305‑LB
Moura, João  29-LB
Mousa, Aya  55-LB, 58-LB
Moyers, Julie  90-LB
Mszar, Reed G.  251-LB
Mu, James  239-LB
Muenzberg, Heike  261-LB
Mullen, Deborah  73-LB
Mullican, Shannon  283-LB
Muniyappa, Ranganath  251-LB, 297-LB
Munk, Alexander  240-LB
Muñoz, Sergio A.  231-LB
Muñoz-Torres, Francisco J.  197-LB
Murdock, Benjamin  32-LB
Murotani, Kenta  53-LB
Murphy, Denise  220-LB
Myers, Ikenna  51‑LB
Myers, Ryan T.  41-LB
Nadeau, Kristen J.  15-LB
Naderpoor, Negar  58-LB
Nagaraju, Ramachandra, Sr.  121-LB
Nagpal, Ravinder K.  264-LB
Nair, Anup K.  213‑LB
Nair, K. Sreekumaran  236-LB
Nair, Soumyalekshmi  164‑LB
Nam, Dae-Hwan  18-LB
Nasiri, Ali  123-LB
Nathan, Aviva  149-LB
Nawrocki, Andrea R.  283-LB
Nedogoda, Sergey V.  129-LB
Neelakantan, Harshini  115-LB
Nelson, Robert  153-LB
Nelson, Serena M.  283-LB
Ng, Boon Peng  133-LB
Ng, Courtney K.  106-LB
Ng, Maggie  212-LB
Nguyen Huu, Viet Anh  242-LB
Nichols, Colin  310-LB
Nichols, Gregory  66-LB
Nickel, Amanda J.  84-LB
Nielsen-Hannerup, Elisabeth  274-LB
Nigam, Anant  103‑LB
Nogueira, Gerliano  54-LB
Noh, Hye Lim  235-LB
Norlander, Lisa M.  83-LB
Norquay, Lisa D.  250-LB
Nozaki, Yuichi  243-LB
Ntouma, Viktoria  253‑LB, 311-LB
Ogimoto, Kayoko  246-LB
Ogle, Graham D.  93-LB, 206-LB
Ogyaadu, Selassie J.  83-LB
Ohman, Peter K.  104-LB
Okawa, Erin  234‑LB
Okazaki, Kentaro  63-LB
Oladipo, Oluwamayowa O.  131-LB
Oladipo, Tunbosun A.  131‑LB
Olaiya, Muideen T.  153‑LB
Oliveira, Claudia P.  292-LB
Oliveira, Juliana H.  5-LB

Oliver, Nick  7-LB, 9‑LB
Olsen, Sjurdur F.  167-LB
Olson, Christine  290-LB
Olukunle, Johnny O.  131-LB
Olvera, Angela C.  276-LB
O’Malley, Grenye  83‑LB
O’Neill, Edward A.  112-LB
Ong, Thomas P., Sr.  238-LB
Oota, Noriyasu  53-LB
Oppermann, Maria Lucia R.  170-LB
O’rahilly, Stephen  296-LB
Orchard, Trevor J.  189-LB, 206-LB
Ormazabal, Valeska  164-LB, 165-LB
Oron, Tal  125-LB
Osborn, Chandra Y.  46‑LB
Osumili, Beatrice  138-LB
Owei, Ibiye  36-LB
Oya, Toshiki  63-LB
Ozanne, Ausan  238-LB
Pacut, Crystal  30-LB
Palaia, Thomas  39-LB, 299-LB
Palmer, Jerry P.  205-LB, 207-LB
Pan, Hui  263-LB
Pan, Lili  91-LB
Pan, Lingzhen  35-LB
Pan, Qunwen  14-LB
Pantaleao, Lucas  238-LB
Parikh, Lisa  11-LB, 82-LB
Park, Chanhyun  133-LB
Park, Jin-Sook  18‑LB
Park, Jiyoung  254‑LB, 279-LB
Park, Se-Hyung  288-LB
Park, Tae-Joon  201-LB
Partovi, Nilufar  229-LB
Passos, Tatiana U.  54-LB
Paszkiewicz, Rebecca L.  113-LB
Patel Moorjani, Tracy  156-LB
Patel, Neeti  147-LB
Patel, Neha S.  117-LB
Patel, Shefali  250-LB
Patti, Mary E.  263-LB
Paty, Breay  229-LB
Paul, Rodolphe  93-LB
Payne, Anthony J.  212-LB
Pedersen, Philip J.  108-LB
Pedersen, Tanja X.  108-LB
Pemen, A.  44-LB
Peng, Yongde  91-LB
Penland, Robert C.  130-LB
Pereira, Renata  276‑LB
Perez, Magalys  116-LB
Perez-Nieves, Magaly  87-LB
Perez-Tilve, Diego  233-LB
Periman, Seletha  298-LB
Perkins, Ryan  273‑LB, 275-LB
Perola, Markus  214-LB
Perron, Herve J.F.  160-LB
Perry, Daniel J.  224-LB
Perry, Rachel J.  240-LB
Persson, Sofie  136-LB
Pesta, Dominik  267‑LB
Peters, Anne L.  182-LB
Peters, Edgar J.  44‑LB
Pettus, Jeremy  5‑LB, 187-LB
Phadnis, Uma D.  293-LB
Phatak, Sayali S.  79-LB
Philippaert, Koenraad  316‑LB
Philis-Tsimikas, Athena  101-LB
Phillip, Moshe  119-LB, 125-LB
Phillips, Lawrence S.  116-LB, 181-LB, 183-LB
Piaggi, Paolo  213-LB

Pieber, Thomas R.  89-LB, 95‑LB
Pieratt, Jason  45-LB
Pierce, Jessica  68‑LB
Pierquin, Justine  160-LB
Pietropaolo, Massimo  293-LB
Pilla, Scott J.  176‑LB
Pinget, Michel  266-LB
Pinkhasova, Diana  147-LB
Pinney, Sara E.  163‑LB
Pinsker, Jordan E.  86‑LB
Piras de Oliveira, Carolina  87‑LB
Poehlmann, Johannes  138-LB
Poirier, BreAnne  272-LB
Polgar, Noemi  241-LB
Pollett, Jonathan B.  309-LB
Polsky, Sarit  15-LB, 25-LB
Pompilio, Frank  102-LB
Pontes, Pedro A.C.  54-LB
Pop-Busui, Rodica  15-LB, 25-LB, 187-LB
Popova, Ekaterina  129-LB
Pordy, Robert  6-LB
Pories, Walter J.  298-LB
Posner, Daniel  183-LB
Potthoff, Matthew J.  276-LB
Pöttler, Tina  89-LB
Pratley, Richard E.  15-LB, 182-LB
Prewitt, Todd G.  45-LB, 178-LB
Prohaska, Benjamin  110-LB
Pryor, Heather  70‑LB
Pugliese, Alberto  205-LB, 207-LB
Qaddoumi, Mohammad  301-LB
Queruel, Nelly  160-LB
Quesenberry, Charles  173-LB
Quinn, Laurie T.  275-LB
Quinn, Michael T.  149-LB
Quintana, Fernando G.  294-LB
Rabel, Antoinette  251-LB, 297-LB
Rachek, Lyudmila  235‑LB
Rady, Brian  250-LB
Raghavan, Sridharan  181‑LB
Ragolia, Louis  39-LB, 299-LB
Rahim, Mohsin  258-LB
Rahman, Mohammad L.  174‑LB, 218‑LB
Ramachandra, Ranjan  307-LB
Rangwala, Shamina M.  283-LB
Rankin, Matthew M.  250‑LB, 283-LB
Ranthe, Mattis F.  100-LB
Rashid, Fauzia  143-LB
Rasouli, Neda  116-LB
Ratzki-Leewing, Alexandria  127‑LB
Rawal, Shristi  167-LB
Rawat, Kavita  38-LB
Ray, Kausik K.  6‑LB
Rayyan Assi, Hana’a  185‑LB
Raz, Itamar  185-LB
Reach, Gerard  43-LB
Rebec, Mihailo  81‑LB
Rebuck, Heather  23-LB
Reddy, Monika  7‑LB, 9-LB
Redman, Bruce G.  204-LB
Redondo, Maria J.  205‑LB
Reed, Beverly  140-LB
Register, Brennan R.  57-LB
Reichelt, Angela J.  170‑LB
Reichert, Sonja M.  127-LB
Relan, Shilpi  156-LB
Remedi, Maria S.  310‑LB
Renda, Andrew  45-LB, 150-LB, 186-LB
Rewers, Marian  162-LB
Reyna, Sara M.  244‑LB
Rhee, Mary  181-LB, 183-LB
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Richter, Sara  73-LB
Rickels, Michael R.  25-LB, 182-LB
Riddell, Lyndsey A.  146-LB
Rigbolt, Kristoffer  260-LB
Ristic, Arsen D.  6-LB
Ritchey, Matthew  133-LB
Ritou, Eleni  312-LB
Robertson, Scott  50-LB
Robic, Jessica  83-LB
Roca-Rodriguez, M. Mar  262-LB
Rocha, Hellen Cristina L.  172-LB
Rocha, Manoel  292-LB
Rodbard, Helena W.  98-LB
Roden, Michael  267-LB
Rodó, Jordi  231-LB
Roe, Matthew  6-LB
Roesch, Luiz  209-LB
Roman, Gabriela  24-LB
Rometo, David A.  57-LB
Rorsman, Patrik  315-LB
Rose, Ludger  96-LB
Rosenstock, Julio  2-LB
Rosenthal, Norm  4-LB
Ross, Alastair  60-LB
Rossi, Stephen J.  1-LB
Rothberg, Amy E.  298‑LB
Rothery, Stephen M.  249-LB
Roussel, Ronan  97-LB, 112‑LB
Ruan, Xiangbo  256‑LB
Rubin, Daniel J.  147-LB
Rubio-Navarro, Alfonso  272-LB
Ruegsegger, Gregory  236‑LB
Rumora, Amy  31-LB
Russell, Jordan  209‑LB
Rutter, Guy A.  249-LB
Rutti, Sabine  266-LB
Ryan, Bridget L.  127-LB
Ryan, Patrick  4-LB
Saad, Farid  111‑LB, 300‑LB
Sabapathy, Vikram  227-LB
Sabelis, Louise W.  44-LB
Sabir, Simon  285-LB
Sabuncu, Tevfik  191-LB
Sacristán Fraile, Victor  231-LB
Safadi, Rifaat  118-LB
Sahay, Rakesh  101-LB
Salasyuk, Alla  129‑LB
Saleh, Farrah  245‑LB
Salem, Victoria  249‑LB
Salhab, Ahmad  118-LB
Salomaa, Veikko  214-LB
Salomon, Carlos  164-LB, 165‑LB, 166-LB
Salsberry, Pamela  169-LB
Samuel, Varman  243-LB
Sanchez Rangel, Elizabeth  82-LB
Sánchez-Ragnarsson, Cecilia  199-LB
Sandberg, Viktor  98-LB
Sandu, Oana  10-LB
Sankar, Prasanth  61‑LB
Santoro, M. Agostina  289‑LB
Santos, Aritania  52-LB, 292-LB
Santos, Miliana D.  54-LB
Santulli, Gaetano  313‑LB
Saravanan, Ponnusamy  171‑LB
Sargis, Robert M.  149-LB
Sasidharan, Saranya  61-LB
Sasikumar, Priyanka  61-LB
Satman, Ilhan  191-LB
Sato, Kyoko  198-LB
Saul, Alan  34-LB
Schatz, Desmond  209-LB

Scheinost, Dustin  11-LB
Schellenberger, Volker  90-LB
Scherer, Philipp E.  271-LB, 277-LB, 279-LB
Schlaeger, Christof  72-LB
Schmidt, Christian P.  82-LB
Schocken, Douglas D.  179-LB
Scholz-Romero, Katherin  166-LB
Schøndorff, Pernelle K.  89-LB
Schramm, Wendelin  139-LB
Schroeder, Emily B.  187-LB
Schuemie, Martijn  4-LB
Schuler, Michele  235-LB
Schwartz, Gregory G.  6-LB, 17-LB
Schwartz, Michael W.  246-LB
Schwartzman, Beth  154-LB
Schwarzenbacher, Daniela  89-LB
Scott, Megan N.  157-LB
Scott, Tammy  192-LB
Seaquist, Elizabeth R.  187-LB
Sears, Lindsay E.  46-LB
Sedmak, Caroline  251‑LB, 297-LB
Segal, Jodi B.  176-LB
Seibold, Alexander  72‑LB
Seid, Michael  155-LB
Seidelmann, Sara B.  214‑LB
Seino, Yusuke  53-LB
Seino, Yutaka  53-LB
Selvin, Elizabeth  214-LB
Seo, Dongju  11-LB
Sereika, Susan M.  180-LB
Serhan, Mustapha  219-LB
Serne, Erik H.  203-LB, 270-LB
Shah, Amil  214-LB
Shah, Suneri  112-LB
Shah, Tanvi  3-LB
Shah, Viral N.  15-LB, 26-LB
Shamoon, Harry  10-LB
Shang, Robin  233-LB
Shang, Ying  177‑LB
Shankar, Nandita K.  265‑LB
Shankar, R. Ravi  112-LB
Shankarappa, Manjunatha  236-LB
Sharma, Rahul  227‑LB
Shaw, James A.  303-LB
She, Jinxiong  162-LB
Shekhawat, Sudhir  38-LB
Shen, Liyan  204-LB
Sherman, Arthur  248-LB
Sherr, Jennifer  15-LB, 26-LB, 117-LB
Sherwin, Robert  11-LB, 82-LB
Sheu, Wayne Huey-Herng  92-LB
Shi, Yifan  250-LB
Shigeta, Masayuki  59-LB
Shin, Dong Mun  215-LB
Shirihai, Orian  312-LB
Short, Kevin R.  152‑LB
Shrestha, Deepika  218-LB
Shu, Jun  313-LB
Shukla, Alpana  295-LB
Shulman, Gerald I.  123-LB, 240-LB, 243-LB, 267-LB
Siebel, Stephan  117‑LB
Sikder, Shanaz  251-LB, 297-LB
Silva, Maria Elizabeth R.  52-LB
Silver, Cara  50-LB
Sim, Xueling  212-LB
Siminerio, Linda M.  147-LB
Simonson, Donald C.  263-LB
Sims, Emily K.  207‑LB
Singh, Shilpi  38-LB
Sinha, Madhumita  153-LB
Sinha, Rajita  11-LB

Sippl, Rachel M.  23-LB
Sisley, Stephanie  278‑LB
Sivitz, William  116‑LB
Skovlund, Soren E.  135‑LB
Skowronska-Krawczyk, Dorota  242-LB
Skyler, Jay S.  207-LB
Slipp, Brittany A.  234-LB
Sloane, Jason  12‑LB
Smirnova, Viktoria O.  129-LB
Smith, Bryce  133-LB
Smith, Gordon I.  271-LB
Smith, Ning  66-LB
Smits, Paulien  44-LB
Smulders, Yvo M.  270-LB
Snell-Bergeon, Janet K.  15-LB, 23-LB
Snoek, Frank J.  203-LB
Sobota, Ana  44-LB
Soler, Robin  133-LB
Soliman, Elsayed Z.  187-LB
Solomon, Scott  214-LB
Solomon, Thomas P.  273-LB
Somaratne, Ransi  1-LB
Someya, Yuki  200‑LB
Sondgeroth, Korie L.  314-LB
Song, Joongyu D.  240‑LB
Song, Mun-Gyu  287-LB
Soni, Harish  37-LB
Sonmez, Alper  191‑LB
Sørensen, Anja E.  29-LB
Sorriento, Daniela  313-LB
Sosenko, Jay  205-LB, 207-LB
Sotos-Prieto, Mercedes  192-LB
Sousa, Filipe L.  172-LB
Sousa, Maysa  52‑LB
Spacek, Martin  193-LB
Sperry, Andrea  90-LB
Spigelman, Aliya F.  315-LB
Stacey, Richard B.  179-LB
Stahle, Paul L.  250-LB
Standiford, Debra  155-LB
Stang, Paul  4-LB
Steg, Philippe G.  6-LB
Steinberg, Helmut O.  190-LB, 265-LB
Stella, Peter  99‑LB
Stenger, Emily  233-LB
Stentz, Frankie B.  265-LB
Stern, Jennifer H.  271‑LB
Stevens, Chad  220-LB
Stevenson, Matthew  39-LB
Stewart, John A.  5-LB
Stewart, Murray  296-LB
Stiles, Linsey  312-LB
Stoner, Julie  188-LB
Storm, Huibert  193-LB
Street, Tim J.  79-LB
Strumph, Paul  5-LB
Stuckey, Heather L.  65-LB
Stueve, Magnus  142‑LB
Stylianides, Theodoros  249-LB
Suba, Kinga  249-LB
Suematsu, Mina  63-LB
Sui, Yipeng  288‑LB
Suk, Sujin  235-LB
Sukumar, Nithya  171-LB
Summer, Priska  236-LB
Sun, Yan V.  183-LB
Suppli, Malte P.  260‑LB
Surmont, Filip  124-LB
Sutherland, Jeff R.  213-LB
Suzuki, Koya  200-LB
Svendsen, Rikke  29-LB



LB93

AB
ST

RA
CT

 A
UT

HO
R 

IN
DE

X

Swami, Janya  147-LB
Swanson, Vance  86-LB
Szarek, Michael  6-LB
Tabbey, Maegan A.  32-LB
Taddeo, Evan  312-LB
Tahir, Ramzan  210-LB
Takahashi, Akinori  305-LB
Takahashi, Noriyuki  63-LB
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