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COMPLICATIONS—HYPOGLYCEMIA
A 1-LB

Hypoglycemia and Glycemic Variability in Chronic Kidney Disease
IRAM AHMAD, ZONA BATACCHI, CASSIANNE ROBINSON-COHEN, LEILA
ZELNICK, LAURA CURTIN, ASHVEENA DIGHE, DAWN LUM, DACE TRENCE, IRL B.
HIRSCH, IAN H. DE BOER, Seattle, WA

Introduction: Chronic kidney disease (CKD) affects glycemia via variable
clearance rates of insulin and other glucose-lowering medications, de-
creased renal gluconeogenesis, malnutrition, and possibly blunted counter-
regulatory response.

Study Design: 81 subjects with T2D and CKD (estimated GFR <60 mL/
min/1.73m? not on dialysis) treated with insulin or a sulfonylurea were en-
rolled. Each wore a blinded continuous glucose monitor (CGM, IPro2 with
Enlite sensor) for two 6-day periods in a 4 week observational, multicenter
study.

Results: Mean (SD) age was 68.0 (9.5) years. 90% were on insulin. Mean
eGFR was 37.9 (12.9) mL/min/1.73m?, and A1C was 7.7 (1.6)%. Mean CGM
blood glucose was 167.7 (37.3) mg/dL; mean coefficient of variation was
30.9 (5.7)%; and median (IQR) rate of hypoglycemia episodes (<70 mg/dL)
was 7.3 (2.3-17.2) per 30 days. There was no clear pattern of association of
estimated GFR with hypoglycemia or glucose variability, but lower Alc was
associated with a markedly higher incidence of hypoglycemia (Table). Each
1% lower hemoglobin Alc was associated with 2.7 additional hypoglycemia
episodes per month (95% Cl 0.7, 4.8, p=0.01).

Discussion: Hypoglycemia is common in T2D with moderate-severe CKD
receiving hypoglycemic agents, and lower hemoglobin A1C is a strong risk
factor for hypoglycemia in this population.

Table.
Hypoglycemia incidence  Coefficient of variation
rate (events per 30 days) (SD/mean BG)
N Median  Adjusted® Mean Adjusted
(IOR) difference (SD) difference®
of the mean (95% Cl)
(95% Cl)
Estimated GFR 29 5.3 0 29.6 0
45-59 mL/min/1.73m2 (2.7,10.6) (ref) (5.1) (ref)
Estimated GFR 31 106 3.3 33.0 3.7
30-44 mL/min/1.73m2 (5.3,213) (-46,11.1) (5.8) (0.6,6.8)
Estimated GFR 21 27 24 29.6 04
<30 mL/min/1.73m2 (0.0,133) (-11.0,6.3) (5.9) (-3.0,3.8)
Hgb Alc<7% 28 160 16.4 309 0.62
(0.0,29.3) (85,243 (6.7) (-2.84,4.08)
Hgb A1c 7-7.9% 27 8.0 2.7 312 0.50
(27,16.0) (-58,11.13)  (5.9) (-3.09,4.09)
Hgb ATc >8% 26 2.7 0 30.6 0
(2.7,8.0) (ref) (4.7) (ref.)

* Adjusted for age, sex, race/ethnicity, and (for estimated GFR) Alc.

Supported By: American Diabetes Association (4-15-CKD-20 to .H.D.); National
Institutes of Health (T32DK007247)

2-LB
Differences in Beliefs between Adults with Intact and Impaired
Awareness of Hypoglycemia in Type 1 Diabetes: A U.S. Sample
AMELIA COOK, STEPHANIE DUBOSE, NICOLE DE ZOYZA, MENGDI WU, EMMA
SMITH, JANE SPEIGHT, MICHAEL RICKELS, STEPHANIE A. AMIEL, London, United
Kingdom, Tampa, FL, Melbourne, Australia, Philadelphia, PA

Background: Severe hypoglycemia (SH) is a barrier to optimizing glycemic
control in T1D. There is growing evidence that cognitive factors play a role
in patients” ability to prevent SH. The Attitudes to Awareness questionnaire
(A2A) comprises 19 items defining beliefs about hypoglycemia and its treat-
ment. A UK study identified 3 groups of unhelpful beliefs using A2A: 1.) Mini-
mizing concern about hypoglycemia, 2.) Prioritizing avoiding hyperglycemia
and 3.) Normalizing asymptomatic hypoglycemia.

Aim: To investigate the prevalence of unhelpful beliefs about hypoglyce-
mia and their association with morbidity in a U.S. population of adults with
TID.

Methods: The A2A questionnaire was sent to 6200 adults in the T1D Ex-
change Clinic Registry. 1978 responses were received (response rate 32%).
Mann Whitney U tests compared scores for unhelpful beliefs by level of
awareness (intact vs. impaired, latter, IAH, defined as a Gold Score = 4) and
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by frequency of SH (Recurrent SH, RSH, defined as = 2 episodes in the past
year in which people were unable to treat themselves).

Results: Mean age of participants was 40 + 16 yrs, T1D duration 23 + 14,
HbAlc 7.8 + 1.4%; 62% female. 37% had IAH and 14% had RSH. Of those
with I1AH, 22% had RSH. The IAH group minimized concern about hypogly-
cemia less (p<0.001) and prioritized avoiding hyperglycemia more (p=0.002)
than those with intact awareness. Those with RSH minimized concern about
hypoglycemia less (p<0.001) and normalized asymptomatic hypoglycemia
more (p=0.019) than those without RSH. Within the IAH group, those with
RSH minimized concern around hypoglycemia more (p=0.037) than those
without RSH.

Conclusion: Those with IAH or RSH have appropriately increased concern
about hypoglycemia. However, those with IAH have greater concern about
high glucose than those with intact awareness. The highest risk group (IAH
+ RSH) showed a worrying low level of concern about hypoglycemia. These
problematic beliefs may be areas to tackle to reduce the risks of SH.

3-LB
Reduced Burden of Hypoglycemia Related to Dipeptidyl Pepti-
dase-4 Inhibitor Use
JINAN LIU, YUEXIN TANG, SWAPNIL RAJPATHAK, SAMUEL ENGEL, HAKIMA
HANNACHI, North Wales, PA, Rahway, NJ, Kenilworth, NJ

Newer diabetes medications, including dipeptidyl peptidase-4 inhibitors
(DPP-4is), are associated with a lower risk of hypoglycemia than sulfonyl-
ureas (SU). Given the increasing use of DPP-4is following their availability, it
could be hypothesized that this may have resulted in reduced hypoglycemic
burden. Using a predictive modeling approach, our study aimed to estimate
hypoglycemic rates in the absence of DPP-4i availability.

Using MarketScan Commercial Claims (2007-13), hypoglycemia, defined
by a previously validated algorithm (ICD-9 codes), was assessed during 12
months after SU (n=245,201) or DPP-4i (n=176,786) initiation in adult T2D
patients. A Poisson model was built/validated based on SU users, and then
applied to DPP-4i users to predict hypoglycemic events if they had received
SUs while adjusting for baseline patient characteristics.

The model based on SU users (n=122,601) showed good prediction of
hypoglycemic rate in a split sample (n=122,600) as well as in a bootstrap
sample (n=500,000). The observed average hypoglycemic rate per 100-per-
son years was 7.9 (95% Cl: 7.8-8.1) in SU users. Our model showed that the
predicted rate in DPP-4i users was 7.4 (95% Cl: 7.2-7.5) if they had used SUs
instead. However, the observed rate in patients who received DPP-4is was
only 4.0 (95% Cl: 3.9-4.1).

Our predictive model suggests that use of DPP-4is, instead of SUs, over
the last decade avoided nearly 50% hypoglycemic events.

Figure. Hypoglycemic rates in sulfonylurea (N = 245,201) and dipeptidyl peptidase-4 inhibitor (N=176,786) users.
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Supported By: Merck & Co, Inc.

4-1B
Repeat Subcutaneous Dosing of Exendin 9-39 Reduces Hyperinsu-
linemic Hypoglycemia and Neuroglycopenic Symptoms in Patients
with Post-Bariatric Hypoglycemia
MARILYN TAN, ROGER LUONG, CYNTHIA LAMENDOLA, LI-FEN LIU, COLLEEN
CRAIG, Stanford, CA, Palo Alto, CA
Post-Bariatric Hypoglycemia (PBH) is a rare but serious complication of
bariatric surgery manifested by frequent episodes of symptomatic postpran-
dial hypoglycemia, for which there are no approved pharmacotherapies. A
central role for exaggerated meal-induced secretion of the incretin hormone,
glucagon-like peptide-1 (GLP-1) with dysregulated insulin secretion has been
established, making GLP-1 receptor antagonism an attractive targeted ther-
apeutic approach. Studies evaluating the use of a single intravenous infu-
sion or subcutaneous injection of the GLP-1 receptor antagonist, exendin

For author disclosure information, see page LB107.
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9-39 (Ex-9) have demonstrated that a single dose of Ex-9 can prevent post-
prandial hypoglycemia, normalize beta cell function, and reduce neuroglyco-
penic symptoms in patients with PBH. We present interim data from the first
multi-dose, multi-day study aimed at evaluating the efficacy, tolerability, and
pharmacokinetic profile of subcutaneous Ex-9 in patients with PBH.

In this Phase 2a, single-blind, multiple ascending dose study conducted
at the Stanford University Clinical and Translational Research Unit, 11 par-
ticipants underwent a baseline oral glucose tolerance test (OGTT) followed
by random assignment to up to 3 days of BID subcutaneous doses of Ex-9
ranging from 0.05-0.45 mg/kg with a repeat OGTT on the final day of dos-
ing. Treatment with Ex-9 reduced the magnitude of hypoglycemia at all dose
levels. Participants receiving doses of = 0.2 mg/kg did not require rescue,
and on average achieved a 50 + 13% reduction in peak insulin concentrations
with a 44 +18% reduction in neuroglycopenic symptoms. These interim data
provide preliminary evidence that multiple doses of Ex-9 prevent severe and
symptomatic postprandial hypoglycemia in patients with PBH during OGTT.

Supported By: Eiger BioPharmaceuticals

5-LB
Differential Associations of Impaired Hypoglycemia Awareness
and Severe Hypoglycemia with Cognition, Quality of Life, and Dis-
tress in T1D Adults
EDUARDO SEPULVEDA, DAVIDE CARVALHO, DANIELA SEIXAS, STEPHANIE
A. AMIEL, SELENE VICENTE, Porto, Portugal, Coimbra, Portugal, London, United
Kingdom

Impaired hypoglycemia awareness (IHA) affects 20% to 40% of T1D pa-
tients and increases risk of severe hypoglycemia (SH). IHA has been asso-
ciated with low concern about hypoglycemia, despite high risk of SH, and
with reduced ability to change behavior to avoid future hypoglycemia. We
assessed hypoglycemia awareness (HA) and sought correlations with cogni-
tion, quality of life (QoL), and distress in 85 T1D adults with HA and IHA. HA
status was determined using the Gold Score (GS) and the Clarke score (CS),
with =4=|HA for each. SH was evaluated by 2 questions (3 and 4) included in
the CS. All subjects completed the Montreal Cognitive Assessment (global
cognition); the INECO Frontal Screening (executive functions); the Diabetes
Health Profile (DHP, QoL); and the Hospital Anxiety and Depression Scale.
Participants’ mean+SD age and diabetes duration were 38.4+12.5 and
19.1£11.7 years, respectively; 54.1% were male; median and interquartile
ranges for GS and CS 3 [1-4] and 1 [0-3], respectively. 32% had IHA by GS
and 17% by CS, the 2 scores correlating moderately (r,=0.58, P < 0.001). 86%
of IHA patients by CS vs. only 41% with IHA by GS had had SH in the past
6 months, with 50% vs. 19% reporting seizure, or parenteral treatment for
SH in the last year and no reports of such SH in participants with IHA by GS
only. Correlation analysis of the whole group showed that increased GS and
CS associated with lower performance in naming subtest and higher barriers
to activity in DHP. Only CS associated with higher psychological distress in
DHP, and higher anxiety and depression, while 38% of subjects scoring posi-
tive for IHA with GS only had evidence of executive dysfunction.

In conclusion, people with T1D and IHA, at known high risk for SH, show
evidence of impaired cognition and psychological distress. The association of
a positive CS but not GS with increased psychological distress suggests the as-
sociation may be driven by SH, while IHA alone may drive executive dysfunction.

6-LB

Racial Differences in Emergency Department Visits for Hypoglyce-
mia in Older Insulin Recipients, 2004-2013
CHIN-LIN TSENG, ORYSYA SOROKA, LEONARD POGACH, East Orange, NJ

We evaluated annual trends in emergency department (ED) visits for hypogly-
cemia (HYPO) in veterans receiving Veteran Health Administration (VHA) care us-
ing linked VHA and Medicare databases. Patients on insulin and =65 years were
stratified by race/ethnicity and four comorbidity categories (cardio-vascular (CV),
advanced diabetes complications (AD), diminished life expectancy, and mental
health/neurologic). Patients on insulin increased from 55,882 (11.2% of older dia-
betes patients) in 2004 to 100,175 (15.5%) in 2013. 80-82% were white, 10-11%
black, 5-6% Hispanic, and <2% women. 79-83% had =1 comarbidity categories:
AD only: 8-9%, CV only: 24-29%, AD and CV only: 16-21%. Cumulative ED visits
were 37,494 (3,266-4,056/year) for 24,760 (2,563-3,266/year) unique patients;
5,094 (14%) events had subsequent hospitalization. Rates declined from 2008 for
all races/ethnicity (rate ratio: 0.65; 95% Cl=0.62-0.68 from a Poisson regression).
Blacks had higher rates than whites (58.5 vs. 37.5 events per 1,000 patients in
2013). Compared to those without comorbidities (24.4 in 2013), rates were 46.4
for AD only, 31.3 for CV only, 49.6 for AD and CV only, and 70.1 for having 3 or
4 comorbidity categories in 2013. Racial differences persisted in all comorbid
categories despite marked declines in HYPO_ED rates. We propose case man-
agement for high risk patients, especially minority groups.

A ADA-Supported Research
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Figure.
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Supported By: U.S. Department of Veterans Affairs

7-LB

Prediction of Hypoglycemia during Aerobic Exercise in Individuals
with Type 1 Diabetes Using Decision Trees
RAVI REDDY, JOSEPH EL YOUSSEF, JESSICA R. CASTLE, PETER G. JACOBS,
Portland, OR

Individuals with type 1 diabetes (T1D) indicate the fear of exercise related
hypoglycemia as the major barrier to regular physical activity. There is current-
ly no validated prediction algorithm that can help these individuals ascertain
the risk of hypoglycemia prior to the start of aerobic exercise. We developed
and evaluated 3 separate prediction algorithms with increasing levels of com-
plexity to identify the risk of hypoglycemia at the start of exercise. A meta-
data set was used from over 130 observations of in-clinic aerobic exercise
in 37 adults with T1D from 3 different studies (17M; weight, 72+12 kg; age,
336 years) to train and validate the prediction algorithms. Subjects performed
either moderate or mild aerobic exercise at different times of the day (morn-
ing, midafternoon, or late afternoon) and exercised for durations ranging from
25 min to 45 min. We developed and tested the following three prediction
algorithms using a ten-fold cross-validation approach and included anthropo-
morphic, exercise, glucose and insulin features. Model 1: Simple decision tree
model. Model 2: Complex decision tree model. Model 3: Random forest model
for use in automated insulin delivery systems

Table.

Classifier Number of  Accuracy  Sensitivity  Specificity
features (%) (%) (%)

Model 1 2 80.00 72.92 84.15

Model 2 5 83.85 85.42 82.93

Model 3 8 97.69 100 96.34

After further validation, these models could potentially be used by both
artificial pancreas and decision support systems to help people with T1D
avoid exercise related hypoglycemia.

Supported By: National Institutes of Health (DP3DK101044-01)

8-LB
Suppressed Catecholamine Release following Recurrent Hypogly-
cemia Involves Altered Adrenal Function
YUNBING MA, QIAN WANG, MATTHEW WHIM, New Orleans, LA
Insulin-induced hypoglycemia activates the counter-regulatory response
(CRR), a hormonal and neuronal mechanism that restores euglycemia. A major
component of the CRR is the release of epinephrine from neuroendocrine chro-
maffin cells in the adrenal medulla. Epinephrine acts ona variety of target tissues
including the liver and adipose tissue to increase glucose production. However,
with repeated activation of the CRR, epinephrine release becomes progressively
impaired. Although the reasons are not clear this could involve central or periph-
eral mechanisms or a combination of the two. To determine whether the altered
CRR involves a change in adrenal function we quantified catecholamine release
from chromaffin cells from (i) control mice; (i) mice exposed to one episode of in-
sulin-induced hypoglycemia (IIH: blood glucose < 60 mg/dl) and (iii) mice exposed
to three episodes of insulin-induced hypoglycemia. Catecholamine release was
evoked optogenetically from single chromaffin cells in vitro isolated from THere
x ChR (tdTomato) mice. Secretion was triggered by a train of light flashes and

For author disclosure information, see page LB107.
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quantified using carbon fiber amperometry. Recurrent hypoglycemia led to a
significant reduction in catecholamine release compared to control mice. Prior
exposure to one episode of IIH led to an increase in catecholamine release com-
pared to controls. A single episode of [IH was also associated with an increase in
the adrenal expression of tyrosine hydroxylase, the rate limiting enzyme for cat-
echolamine synthesis but no change in expression was observed after recurrent
hypoglycemia. These results are consistent with a model in which impairment of
the counter-regulatory response involves a peripheral defect in catecholamine
secretion that is localized to the adrenal itself.
Supported By: National Institutes of Health (DK080441, DK098134)

9-LB

Automated Glucagon Administration for Treatment of Postbariatric
Hypoglycemia
RABAB Z. JAFRI, MICHELE MAHENOQ, COURTNEY A. BALLIRO, LLAZAR CUKQ,
DEBBIE MONDESIR, FIRAS H. EL-KHATIB, LAYA EKHLASPOUR, STEVEN J.
RUSSELL, Boston, MA, Palo Alto, CA, Cambridge, MA

A rare complication of bariatric surgery is development of post-bariatric hy-
poglycemia (PBH). Treatment of hypoglycemia often leads to spikes in blood
sugar which trigger more hypoglycemia. Hypoglycemia unawareness can
develop and can lead to complications such as loss of consciousness and sei-
zures. An emergency glucagon injection is currently the standard treatment for
severe hypoglycemia, but we hypothesized that automated administration of
microdose glucagon via a closed-loop bionic pancreas system could be effec-
tive at reducing the incidence and severity of hypoglycemia in patients with
PBH. To test this hypothesis, we conducted a two-week, randomized, placebo-
controlled study involving 10 participants with PBH who reported continued
hypoglycemia despite their current medication regimen (including acarbose
and/or octreotide). During the study, participants managed their hypoglyce-
mia in a usual care fashion while receiving either glucagon or placebo each
day (7 days of each in random order) through a closed-loop bionic pancreas
system consisting of a continuous glucose monitor (CGM), an iPhone running
the control algorithm, and a pump with a standard infusion set. There was a
statistically significant reduction in percentage of time spent with BG <70mg/
dl (3.143.9% vs. 5.9£5.8% p=0.009) and a nominal reduction in percentage of
time <60mg/dl (1.3+2.0% vs. 2.3+2.5% p=0.06) on glucagon vs. placebo days.
There was no difference in mean glucose (112+10 vs. 11011 mg/dl, p=0.07)
Mean total daily glucagon dose on glucagon days was 8.3+3.8 mcg/kg/day.
Subjects were able to correctly guess their assignment to glucagon or placebo
only 23% of the time. These data suggests that automated glucagon adminis-
tration significantly reduced hypoglycemia without increased mean glucose or
hyperglycemia and is well-tolerated in individuals with PBH.

Supported By: Zealand Pharma
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A 10-LB
Glycation-Induced Degradation of HDL Proteins in Diet-Controlled
Patients with Diabetes
TAKHAR KASUMOV, SANGEETA R. KASHYAP, SERGUEI ILCHENKO, KWANG-
WON LEE, Rootstown, OH, Cleveland, OH

Hyperglycemia plays a key role in the pathogenesis of cardiovascular
complications of type 2 diabetes mellitus (T2D). T2D is associated with HDL
dysfunction and the increased degradation of ApoAl, the major protein of
HDL. The effect of hyperglycemia-induced glycation on ApoAl stability and
HDL metabolism was investigated in 9 diet-controlled T2D (age 59.3+8.5 v,
5M/4F, BMI 31.2+3.3 kg/m?, fbg 112.4+15.1 mg/dL, Hbalc 6.3 +0.3) and 8 age-
and BMI-matched healthy adults (age 50.7+11.6, 4m/4f, BMI 28.7+3.1, fbg
92.5+11.1, Hbalc 5.5+0.3). The HDL flux and turnover of multiple HDL proteins
were studied using the 2H,0-metabolic labeling approach. The effect of hy-
perglycemia-induced glycation on ApoAl stability was evaluated based on the
degradation of glycated and native protein. HDL's antioxidant, antiinflamma-
tory and cholesterol efflux properties of HDL determined using in vitro assays.

The control and T2D subjects had similar levels of triglycerides, total
cholesterol, HDL cholesterol, and ApoAl. Patients with T2D had increased
fractional catabolic rate and production rate but reduced plasma residence
time of bath HDLc and ApoAl. Several other HDL proteins, including ApoAll,
ApoAlV, vitamin D-binding protein, complement 3 and ceruloplasmin also had
increased degradation (all P<0.05). HbAcT was negatively correlated with
the half-lives of multiple HDL proteins, including ApoAl (r=-0.46, P=0.003).
Proteomics analysis revealed that several HDL proteins were modified with
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glucose. The kinetic analysis of glycated and native ApoAl peptides show
that post-transnational glycation resulted in 3 fold decrease of ApoAl half-
life (P<0.05). These alterations in HDL metabolism were associated with sig-
nificant changes in the cholesterol efflux and antioxidant properties of HDL.
The ?H,0 method allows the detection of early in vivo changes in HDL flux
related to HDL dysfunction in diet-controlled patients with T2D.
Supported By: American Diabetes Association (1-15-IN-31 to T.K)

A 11-LB
miR-126 Enrichment Enhances the Protective Effect of Endothelial
Progenitor Cells Derived Exosomes on Hypoxia/High Glucose-In-
duced Endothelial Cells Injury

JINJU WANG, YONG YOU, XIAOTANG MA, WENJUN WANG, CAN CHEN, JIBIHL,
Dayton, OH, Hengyang, China, Zhanjiang, China

We have previously demonstrated that endothelial progenitor cells (EPCs)
have therapeutic effects on ischemic stroke in diabetes. The beneficial ef-
fects of stem cells could come from their released exosomes (EXs) which de-
liver various microRNAs (miRs). We have shown that the vascular protective
miR-126 targeting vascular endothelial growth factor receptor 2 (VEGFR2) is
down-regulated in diabetes. In this study, we determined whether miR-126
enriched EPC-EXs (EPC-EXs™®126) have better protective effects than EPC-
EXs on endothelial cells (ECs) in an in vitro diabetic ischemia model induced
by hypoxia and high glucose. Bone marrow EPCs from C57BL/6 mice were
transfected with miR-126 mimics to increase the level of miR-126 in both
EPCs and EPC-EXs. Human brain vascular ECs were cultured with high glu-
cose (25 mM) medium in a hypoxic incubator (1% 02) for 6 hrs, and treated
with vehicle (culture medium), EPC-EXs and EPC-EXs™R128 (50 pg/ml) during
reoxygenation for 24 hrs. ECs were harvested for apoptosis and functional
analysis (migration and tube formation). The expressions of miR-126 and
VEGFR2 were analyzed by real-time PCR or Western blot.

Results showed: 1.) Hypoxia/high glucose increased EC apoptosis (by 35%)
and decreased migration and tube formation abilities of ECs (by 60%), ac-
companied with miR-126 and VEGFR2 downregulation; 2.) EPC-EXs™R126 were
more effective than EPC-EXs on decreasing hypoxia/high glucose-induced EC
apoptosis (12+1.1% and 23+2.2%) and dysfunction (migration: 61+4 and 52+4
cell/field; tube formation: 29+2 and 37+4 tubes/field, EPC-EXs™R126 ys. EPC-
EXs, p< 0.05); 3.) The hypoxia/high glucose-induced changes of miR-126 and
VEGFR2 levels were more inhibited by EPC-EXs™R126 (by 25-48%, vs. EPC-EXs,
p< 0.05). Data suggest that EPC-EXs™R126 have better efficacy than EPC-EXs in
protecting ECs from hypoxia/high glucose-induced apoptosis and dysfunction.

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

12-LB
Clinical Trial for Effectiveness of Dapagliflozin on Vascular Endo-
thelial Function and Glycemic Control in Type 2 Diabetes Mellitus
Patients: DEFENCE Study
FUMIKA SHIGIYAMA, NAOKI KUMASHIRO, MASAHIKO MIYAGI, KAYOKO
IKEHARA, EIICHIRO KANDA, HIROSHI UCHINO, TAKAHISA HIROSE, Tokyo, Japan

Recent studies reported that sodium glucose cotransporter 2 (SGLT2) in-
hibitors potentially reduce the risk of cardiovascular mortality in patients with
type 2 diabetes mellitus. However, there is little or no information on the ther-
apeutic effects of SGLT2 inhibitors on the progression of atherosclerosis and
endothelial function. Dapaglifiozin (Dapa) is a SGLT2 inhibitor. To investigate
the effects of Dapa on endothelial function, we performed the first multi-cen-
ter, prospective, open-label, and randomized parallel study. Type 2 diabetes
patients treated with 750 mg of Metformin (Met) (HbATcz6.0% and <8.0%,
n=80) were randomized to Met 750 mg supplemented with Dapa 5 mg (Dapa
group) or Met 1500 mg (Met group), and treated for 16 weeks. Vascular endo-
thelial function was evaluated by flow mediated dilation (FMD) measurement.
Changes from baseline in FMD, glycemic control, lipid, body composition and
atherosclerasis related markers such as oxidative stress marker were com-
pared between the groups. Although FMD trended to improve in Dapa group,
AFMD was comparable between the groups. Subgroup analysis of patients
with HbATc >7.0% showed that FMD significantly improved in Dapa group
than Met group (AFMD=1.05+2.59 vs. -0.94+2.39%, respectively, P<0.05).
HbATc, fasting plasma glucose, plasma glucagon, and body weight signifi-
cantly decreased in both groups. Interestingly, urine 8-0HdG, a biomarker of
oxidative stress, significantly decreased in Dapa group compared to Met group
(-0.63+1.82 vs. 1.13+2.17 ng/mg - CRE, respectively, P<0.001).

In summary, this is the first study to reveal the effect of Dapa on preven-
tion of early progression of atherosclerosis. Dapa for 16 weeks improved
endothelial function as assessed by FMD in patients with inadequately con-
trolled type 2 diabetes. The reduction of oxidative stress may contribute to
the improvement of FMD.

Supported By: AstraZeneca K.K. Japan; Ono Pharmaceutical Co., Ltd.

For author disclosure information, see page LB107.
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13-LB
Embolus Localization Correlates with Admission Blood Glucose in
Diabetic and Nondiabetic Patients with Acute Pulmonary Embolism
VELIMIR ALTABAS, VEDRAN 0STOJIC, Zagreb, Croatia

Aim: The aim of this study was to evaluate the association between ad-
mission blood glucose (ABG) levels and embolus localization in large or small
vessels detected by computed tomography angiography, as an indirect pa-
rameter of embolus size in patients with and without diabetes mellitus (DM)
hospitalized for acute pulmonary embolism (PE).

Patients and Methods: Observational data were derived from electronic
records of all hospitalized patients = 18 years, admitted for PE between
July 2013 and December 2016. Data about ABG levels, diabetes status and
computed tomography angiography were collected in all patients. The main
outcome was embolus localization in large branches up to the second divi-
sion of pulmanary arteries or in smaller branches beyond the second divi-
sion. Patients with emboli in both large and small branches were classified
as having an embolus in a larger branch.

Results: Cohort included 319 patients, 52 with DM (mean age 75, 36,53%
male), and 267 without DM (mean age 71, 40,36% male). Thirty two patients
with DM (61,54%) had an embolus in a large branch, compared to 131 nondi-
abetic patients (45,32%). There was a significant correlation detected by lo-
gistic regression between ABG and embolus localization in large pulmonary
arteries in both diabetic (p=0,0227) and nondiabetic patients (p=0.0198).
Vice versa, there was a significant inverse correlation between ABG and
embolus localization in smaller branches both in diabetic (p=0,043) and non-
diabetic patients (p=0,0002).

Conclusion: In patients with and without DM hospitalized for acute pul-
monary embolism, elevated ABG correlates with embolus localization and,
therefore, indirectly with embolus size and disease severity. This finding cor-
responds with the fact that abnormal glucose metabolism is associated with
multiple deleterious changes in the coagulation system.

14-LB
Effects of Statin in AMI Patients with High Plasma Natriuretic Pep-
tide Level
IE BYUNG PARK, DAE HO LEE, Incheon, Republic of Korea

Background: The benefit of statin therapy in patients with higher grades of
heart failure has yet to be determined. The present study was performed to
investigate whether statin therapy affects major clinical outcomes in patients
with acute myocardial infarction (AMI) and heart failure within 1 year after AMI.

Methods: A total of 11,592 patients with AMI from a nationwide regis-
try database in Korea were analyzed. The patients who had a natriuretic
peptide (NP) measured at admission were divided into quartiles by plasma
level of B-type NP (BNP) or N-terminal pro-B-type NP (NT-proBNP). In a sepa-
rate analysis, selected patients with left ventricular ejection fraction (LVEF)
< 40% on initial and/or follow-up echocardiography were evaluated. Major
adverse cardiovascular events (MACEs) within 12 months of AMI, including
death, nonfatal MI, and revascularization, were assessed, after adjusting
for multiple factors.

Results: Among 11,592 AMI patients, statin therapy was included in their
medication at least from the hospital discharge in 9,149 (78.9%) patients,
whereas not in the remaining 2,443 patients (21.1%), with statin therapy
being associated with 24.2% lower risk of MACEs. After adjusting for risk
factors, statin therapy was associated with significantly lower the hazard
ratios (HRs) for MACEs only in the third and fourth quartiles of plasma NP
level. However, statin did not modify the incidence of MACEs in patients
with LVEF less than 40%.

Conclusions: Our results show that statin therapy decreased the risk of
MACEs in AMI patients with higher plasma natriuretic peptide, but not in
patients with severe heart failure.

15-LB

pNaKtide Attenuates Dyslipidemia and Atherosclerosis by Block-
ing Na/K-ATPase/Reactive Oxygen Species Amplification in ApoE
-/- Mice
ALEXANDRA NICHOLS, NITIN PURI, KOMAL SODHI, Huntington, WV, Toledo, OH

Background: We have previously reported that the a1 subunit of the sodium
potassium adenosine triphosphatase (Na/K-ATPase) acts as an amplifier for
reactive oxygen species (ROS) in addition to its ion pumping function. We have
also shown that blockade of this amplification with a novel peptide, pNaKtide,
ameliorates oxidative stress and obesity in mice subjected to a high-fat diet.

Hypothesis: Given the importance of oxidative stress in the pathophysiol-
ogy of atherosclerosis, we chose to examine whether pNaKtide might be
effective in ameliorating dyslipidemia and atherosclerosis in ApoE -/- (ApoE
knockout) mice.
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Methods: pNaKtide was administered in ApoE knockout mouse fed West-
ern diet. 25 mg/Kg pNaKtide was administered intraperitoneally once every
7 days. Lipid profile, glucose insulin levels, and ROS levels were measured.
Aortas were dissected and quantification of aortic lesions was done.

Results: Our results show that pNaKtide improved glucose tolerance and
HOMA-IR scores in ApoE-/- mice fed a Western diet (p<0.05). Also, pNaKtide
administered to these mice significantly decreased plasma ALT, triglycer-
ides, FFA, and LDL levels (p<0.05). Further, our results show that ApoE -/-
mice fed a Western diet had decreased plasma HDL levels and this decrease
was reversed by pNaKtide. Plasma ROS levels were significantly attenuated
by pNaKtide treatment. Mice fed a Western diet had increased plaque size.
Plaque size was significantly decreased by pNaKtide treatment.

Conclusion: This study suggests that the Na/K-ATPase/ROS signaling
cascade is a possible mechanism for the development of dyslipidemia and
atherosclerosis associated with the metabolic syndrome phenotype and
pNaKtide presents a potential novel treatment for these pathologies.

Supported By: National Institutes of Health

16-LB

Autophagy Scavenges Ubiquitinated Proteins Induced by Palmitate
in Cardiomyocytes
TYLER HAPRPER, MATTHEW MURRY, RANAN FATTAL, QUANJIANG ZHANG, E.
DALE ABEL, fowa City, IA

This study sought to determine that autophagy regulates the turnover of
ubiquitinated proteins in a cell model of lipotoxic cardiomyocyte injury.

Results: H9c2 cells were incubated in palmitate (Pal) at 500 pM for vari-
ous time periods. Cells were then collected in lysis buffer including 1% Tri-
ton X-100 (TX-100), and lysates centrifuged at 16,000g. These supernatants
are TX-100 soluble fractions. The pellets were then solubilized in 10% SDS
followed by the centrifugation at 16,000g, and these supernatants are the
TX-100 insoluble fractions. LC3-I, p62, NBR1, and protein ubiquitination in
these two fractions were measured. Following Pal treatment, in the TX-100
soluble fraction, LC3-Il levels progressively increased and peaked (~3 fold
above vehicle-treated cells) at 6 h, but decreased to basal levels at 8 h until
12 h. Unexpectedly, p62 and NBR1 expression were only marginally changed
in the TX-100 soluble fraction over the 12 h Pal incubation. In the TX-100 in-
soluble fraction, LC3-1l accumulated with a similar pattern to that observed in
the TX-100 soluble fraction, but with an accumulation of p62 and NBR1. Dur-
ing the first 6 h, Pal incubation resulted in an accumulation of ubiquitinated
proteins in the TX-100 insoluble fraction (~2.2 fold vs. vehicle), but not in the
TX-100 soluble fraction. However, ubiquitinated proteins progressively accu-
mulated in the TX-100 soluble fraction starting at 8 h after Pal incubation.
In the presence of Pal, the addition of the autophagy activator Torin1 at 250
nM to the medium 8 h after Pal incubation restored autophagy as showed by
LC3-II levels, which was accompanied by decreased ubiquitinated proteins
and reduced accumulation of p62 and NBR1 in the TX-100 soluble fraction.

Conclusion: Pal incubation ubiquitinates protein and transiently induces
autophagy which correlates with a decrease in ubiquitinated proteins after
which they rise in concert with a decline in autophagy. Thus, autophagy may
maintain proteostasis following lipatoxic injury in cardiomyocytes.

COMPLICATIONS—NEPHROPATHY—
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17-LB
Shared and Distinct Lipid Metabolic Networks in Diabetic Compli-
cations
KELLI SAS, JIAHE LIN, THEKKELNAYCKE RAJENDIRAN, TANU SONI, THOMAS
W. GARDNER, STEVEN ABCOUWER, FRANK C. BROSIUS, IlI, EVA L. FELDMAN,
MATTHIAS KRETZLER, GEORGE MICHAILIDIS, SUBRAMANIAM PENNATHUR,
Ann Arbor, M, Gainesville, FL
Altered lipid metabolism likely contributes to the onset and progression of
diabetic complications including diabetic kidney disease, diabetic neuropa-
thy and diabetic retinopathy. Recently, we identified that glucose and fatty
acid oxidation are remarkably different in diabetic kidney, nerve and retina.
Additionally, transcriptomic analysis revealed several pathways of lipid bio-
synthesis that were enriched in both diabetic kidney and nerve. The goal of
the present study was to identify shared and distinct alterations in complex
lipid metabolism in complications-prone tissues. We also sought to deter-
mine if tissue lipid changes are reflected in plasma, as plasma represents the
most clinically suitable source for manitoring lipid biomarkers of disease pro-
gression. We used plasma, kidney cortex, sciatic nerve and retina from BKS
db/db mice and db/+ controls at 24 weeks-of-age. Lipid levels were mea-

For author disclosure information, see page LB107.
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sured using liquid chromatography-tandem mass spectrometry. Complex
lipids and the effects of diabetes were largely tissue-specific, as lipid levels
were primarily increased in the diabetic nerve, decreased in the diabetic ret-
ina, and glycerophospholipid remodeling was evident in the diabetic kidney.
Only 15 lipids, primarily diacylglycerols and glycerophospholipids of the 36:4
composition, were shared across all 3 tissues. We identified co-regulated
lipid sub-classes between plasma and each tissue, defining sub-classes of
plasma lipids for use as surrogates of altered tissue lipid metabolism. While
short chain diacylglycerols and long chain cardiolipins were similarly regu-
lated between plasma and 2 of the tissues, most co-regulated sub-classes
were between plasma and only 1 of the tissues examined. Furthermore, we
tested the use of correlation analysis to integrate lipidomic and previously
published transcriptomic data. We demonstrate this method can identify po-
tentially pathogenic network-specific alterations in lipid metabolism, such
as arachidonic acid metabolism in the diabetic kidney.
Supported By: National Institutes of Health (DK097153, DK094292. DK089503,

DK082841, DK081943, TRO00433, EY20582)

18-LB
NLRC5 Deficiency Attenuates Diabetic Nephropathy by Alleviating
Macrophage Infiltration and Inflammation
PEIPEI LUAN, JIANHUI ZHUANG, QING SU, WEIXIA JIAN, WENHUI PENG,
Shanghai, China

Objective: Diabetic nephropathy (DN) is the main cause of end-stage
kidney disease globally, and inflammation has a critical role in its patho-
genesis. As the largest member of NOD-like receptors, NOD-like receptor
family CARD domain containing 5 (NLRC5) has received extensive atten-
tion because of its important role in regulating immune and inflammatory
responses. The current study tests the hypothesis that NLRC5 may play a
critical role in the progression of DN.

Research Design and Methods: ODS Role of NLRC5 in DN was examined
in genetic NLRC5 deficiency (NLRC57) and wild type (WT) mice those were
streptozotocin-induced diabetic mice. Fasting blood glucose and 24-hour
urinary albumin were measured. Kidney injury and molecular mechanism
were observed and analyzed using transmission electron microscopy and
molecular biological techniques including immunchistochemistry, gPCR and
Western blot. Inflammation status and potential signaling pathways were
tested in peritoneal macrophages treated with high glucose in vitro.

Results: NLRC5 expression was up-regulated in STZ induced diabetic
mice, db/db mice and human diabetic kidney compared with controls. We
found NLRC5”- mice developed alleviated diabetic kidney injury relative to
WT mice as evidenced by a significant decrease in albuminuria (105.5 + 24.0
vs. 76.3 + 20.5 pg/d, P<0.05), renal fibrosis (collagen IV and fibronectin), renal
inflammation (interleukin-6 and tumor necrosis factor-o) and macrophage
infiltration, and less reduced protein levels of nephrin and podocin in diabet-
ic kidney. Our research also revealed alleviated inflammation in peritoneal
macrophages from NLRC57 mice was associated with suppressive activa-
tion of nuclear factor-«kB pathway.

Conclusions: NLRC5 plays a proinflammatory role in DN by regulating acti-
vation of NF-kB pathway in macrophages. Therefore, NLRC5 may represent
a promising target for treatment of DN.

Supported By: National Natural Science Foundation of China (81670746)

19-LB
Glycation and Carbamylation Reciprocally Compete for Protein
Modification
CAMILLE NICOLAS, STEPHANE JAISSON, LAETITIA GORISSE, CHRISTINE
PIETREMENT, PHILIPPE GILLERY, Reims, france
Diabetes and chronic kidney disease (CKD) accelerate protein molecular
aging through glycation and carbamylation reactions, which are character-
ized respectively by the binding of sugars or urea-derived isocyanic acid on
proteins. These reactions target the same protein amino groups, especially
in diabetic patients with CKD. For example, they can compete for the ma-
jor site of hemoglobin modification, the N-terminal Val residue of B-chains,
modified in HbA,.. This study aims to evaluate their competitive effect in
vitro and in vivo. In vitro, albumin is incubated with glucose, urea or cya-
nate. In vivo, carbamylation is enhanced in normal and diabetic mice by
sub-nephrectomy, or by cyanate consumption. Furosine, fructosamine and
HbA,, are measured by LC-MS/MS, colorimetric and immunological assays
and homaocitrulline and carbamylated hemoglobin (carbamylation-derived
products) by LC-MS/MS. A reciprocal inhibition between carbamylation and
glycation is observed in vitro. In vivo, 5 weeks after induction of CKD, plasma
homocitrulline concentrations are similar in diabetic and nondiabetic mice.
Fructosamine and HbA,, decreased in CKD-diabetic mice compared to dia-
betic ones and also in cyanate-drinking compared to water-drinking diabetic
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mice. Carbamylation competes with glycation in vivo. Thus, classical mark-
ers of glycemic control, as the HbA,, should be interpreted with caution in
diabetic patients with CKD.
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20-LB

Novel Circulating Biomarkers Predict Rapidly Declining Renal
Function in Type 2 Diabetes: The Fremantle Diabetes Study
KIRSTEN E. PETERS, WENDY A. DAVIS, JUN ITO, KAYE WINFIELD, THOMAS
STOLL, SCOTT D. BRINGANS, RICHARD J. LIPSCOMBE, TIMOTHY M.E. DAVIS,
Fremantle, Australia, Perth, Australia

The ability of baseline patient characteristics including albuminuria and
estimated glomerular filtration rate (eGFR) to predict onset/progression of
diabetic chronic kidney disease (CKD) is limited. We investigated the role
of circulating diagnostic protein biomarkers (APOA4, APOC3, CD5L, C10B,
CFHR2, IBP3) in predicting renal function decline in type 2 diabetes (T2DM).
A mass spectrometry platform was used to measure biomarkers at entry
in 345 participants from the longitudinal observational Fremantle Diabetes
Study (FDS) Phase Il. Onset/progression of CKD was defined by i) =30%
eGFR fall over 4 years, ii) incident CKD (eGFR <60mL/min/1.73m?), iii) steep-
est eGFR trajectory, and iv) eGFR decline =5mL/min/1.73m2/year. Multiple
logistic regression identified clinical predictors of developing nephropathy.
The incremental predictive value of biomarkers was then assessed. The 4
models were validated in an independent FDS cohort (n=447). Of the 345 ini-
tial participants, 30 had a =30% fall in eGFR over 4 years. After adjustment
for the most parsimonious model, APOA4 and IBP3 independently predicted
outcome (OR=4.85 [95% CI 2.04-11.50] and OR=0.32 [0.13-0.81], respec-
tively) and improved model fit (P<0.001), discrimination (AUC from 0.84 to
0.88, P=0.14), and reclassification (NRI=0.81 [0.68-0.94] and IDI=8.1% [1.0%-
15.1%)]). For the other definitions of rapid decline, APOA4 and IBP3 improved
model performance with CD5L and C1QB also independent predictors of
steepest eGFR trajectory (OR=0.52 [0.29-0.93] and OR=2.41 [1.14-5.11], re-
spectively). Applied to the validation cohort, the discrimination and accuracy
of each model was good (AUC=0.65-0.83; mean square error=0.05-0.10), but
calibration was poor (P<0.05) due to small numbers in lower deciles. The
present study has identified novel plasma biomarkers (APOA4, IBP3, CD5L,
C10B) that improve prediction of indices of CKD in T2DM independently of
conventional clinical variables.

Supported By: Australian National Health and Medical Research Council;
Proteomics International

21-LB
miRNAs 1915-3p and 4532 as Novel Noninvasive Biomarkers to De-
tect Renal-Function Decline in Type 1 Diabetes Patients
MARIA BEATRIZ MONTEIRO, MARIANA CARDENAS-GONZALEZ, TATIANA
PELAES, MIRA PAVKOVIC, VISHAL S. VAIDYA, MARIA LUCIA CORREA-
GIANNELLA, Boston, MA, S&o Paulo, Brazil
Diabetic kidney disease (DKD) is the leading cause of end-stage renal
disease worldwide. Microalbuminuria (MA) is the earliest indicator of DKD
in diabetes (DM). However, while MA is a sensitive marker, it is not spe-
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cific for the disease process that leads to rapid glomerular filtration rate
(GFR) decline. Our group has been searching for urinary markers associated
with rapid GFR decline. We previously profiled 2402 human urinary miRNAs
and confirmed the top performing miRNAs in two independent cohorts of
DM patients (n=58 and 145, respectively) and healthy controls (n=93 and
30, respectively). Three miRNAs (-2861, -1915-3p, -4532) were down-regu-
lated and demonstrated strong c-statistics in their ability to discriminate
between patients with DKD vs, either healthy or non-DKD patients in a
cross-sectional analysis. To evaluate the ability of these three candidates to
predict renal function decline we performed a prospective analysis in urine
samples from a new cohort of type 1 DM patients (n=104) with a median
follow-up period of 2.5 (+1.2) years. miR-2861, -1915-3p and -4532 were also
down-regulated in DM patients with DKD (n=25) compared with non-DKD
patients (n=79; P<0.01). miR-1915-3p and -4532 were also associated with
rapid estimated GFR (eGFR) decline (P<0.01) in patients that lost more than
3mL/min/1.73mZ per year of follow-up. Using k-nearest neighbors algorithm
prediction model initial eGFR values were used to estimate eGFR loss. The
spearman correlation between the predicted and the real eGFR measure-
ments after follow-up-period was 0.9251 (p<.0001). When miR-1915-3p and
-4532 expressions were added to the algorithm the correlation increased to
0.972 (p<.0001). The algorithm prediction accuracy was higher than 95% in
80% of the samples.

In conclusion, we have confirmed novel miRNAs that correlate with rapid
renal function decline for a more specific and noninvasive detection of DKD
progression.

Supported By: Sao Paulo Research Foundation; National Council on Science
and Technology; Fundacién México en Harvard: National Institutes of Health;
Burroughs Wellcome Fund

22-1B

Diabetic Kidney Disease in the Ecuadorian Coast
MARIANA GUADALUPE, ELSA VERA, GRACIELA ALVAREZ, BETTY PAZMINO,
ENRIQUE FARINO, NOEMI BAUTISTA, NORALMA MOSQUERA, BYRON ZUNIGA,
ALBERTO CALLE, DOLORES VERON, ALICIA CERCADO, QINGHUA FENG, DELMA
VERON, Milagro, Ecuador, Guayaquil, Ecuador; Cordoba, Argentina, Seattle, WA

Diabetic kidney disease (DKD) is a devastating complication of type 2
diabetes (T2D). Our preliminary study showed that prevalence of T2D, pre-
diabetes (PD) and DKD was startlingly high in the Guayas province, Ecuador.
Here, we report the results of our prospective, observational and cross-
sectional study done in the provinces of Los Rios, Esmeraldas and Manabi,
during 2016, on 813 subjects (95% confidence level, 3.4% margin of error).
Their mean age was 48.59+13.78, with 61.38% of them being women. We
collected demographic data, blood pressure (BP), body mass index (BMI),
blood glucose, HbA1c, creatinine (cr), and microalbuminuria (pAlb). T2D in-
cluded subjects being diagnosed by physicians, being on insulin or oral hy-
poglycemic treatment, fasting plasma glucose =126 mg/dl, random glucose
=200 mg/dl and HbAlc =6.5%. PD subjects were defined as individuals with
fasting plasma glucose between 100 and 125 mg/dl and HbA1c between 5.7
and 6.4%. DKD was defined as T2D subjects with pAlb =30 mg/gr-cr and/
or estimated glomerular filtration rate <60 ml/min/1.73m2. In the Ecuador-
ean coast, the prevalence of T2D was 20.54% (Cl 95%, 18%-23%), 50.3% of
them had DKD, thus the prevalence of DKD in the general population was
10.33% (Cl 95%, 8%-13%). The percentage of T2D not diagnosed by clinician
was 3.94% of the entire population. The prevalence of PD was 24.11% (CI
95%, 21%-27%). DKD was more prevalent in Esmeraldas province (13.9%)
than in Manabi (11.4%) and Los Rios (6.1%) (P <0.05). DKD was more preva-
lent (P <0.05) in subjects with BMI =30kg/m2 (14.50%) than in subjects with
BMI <30kg/m2 (8.35%), in subjects with BP=140/90 (17.14%) than in subjects
with BP <140/90 (9.56%), in women having had overweighed newborn chil-
dren (ONBC) (22.06%) than in women having no ONBC (9.51%). The preva-
lence of DKD is alarmingly high, Esmeralda is the most affected province.
Obesity, hypertension, and women having had ONBC are all associated with
DKD. The high prevalence of T2D and PD suggest that DKD could be further
prevalent in the more populated region of Ecuador, the coast.

Supported By: Secretaria de Ciencia Tecnologia e Innovacién de Ecuador;
Proyecto Prometeo; Universidad Estatal de Milagro (UNEMI-OCAS-S0-30052016-
N5-DV)

23-LB
Effects of Serum Uric Acid (UA) Levels on the Decline in Renal Func-
tion (RF) in Type 2 Diabetes (T2D)
KO HANAI, TETSUYA BABAZONO, YASUKO UCHIGATA, Tokyo, Japan
The effects of UA on diabetic nephropathy have received much attention;
however, most existing studies have considered patients with preserved RF.
Here, we examined the effects of serum UA levels at baseline on the decline
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in RF in diabetic patients, including those with renal insufficiency. This was
a single-center, historical cohort study. We studied 6,978 Japanese patients
with T2D (mean age: 61 years, men: 65%) who did not receive renal replace-
ment therapy (RRT). The patients were classified into 2 groups based on
the baseline estimated glomerular filtration rate (eGFR) as follows: non-CKD:
eGFR =60 (N=4,952), CKD: eGFR <60 (N= 2,026). The endpoint was =30%
decline in eGFR from baseline or the initiation of RRT, whichever came first.
To examine the association of UA levels with the endpoint, we used the mul-
tivariate Cox proportional hazards models. During the mean follow-up period
of 5.4 years, 1,263 patients reached the endpoint. An interaction between
the UA levels and baseline eGFR on the endpoint was significant (p< 0.001).
The hazard ratio of 1 mg/dL increase in UA was 1.11 (p= 0.007) and 0.94
(p=0.035) in non-CKD and CKD, respectively. When patients were classified
by the quartile of UA levels, the hazard ratio of those with highest quartile
(vs. lowest quartile) was 1.50 (p=0.003) and 0.78 (p= 0.046) in non-CKD and
CKD, respectively. The restricted cubic spline analyses of the association be-
tween UA levels and the endpoint, in which knots were placed at the 5, 27.5,
50, 72.5 and 95th percentile levels, showed a J-shaped curve (the bottom
was approximately in 2.8 mg/dL) and an inverse linear association in non-
CKD and CKD, respectively. Sensitivity analyses of 6,208 patients without
urate-lowering drugs yielded the similar results.

In conclusion, this study of T2D suggested that the effects of UA on the
decline in RF differ depending on the baseline RF. High UA levels are the risk
factor only in patients with preserved RF. The potential for low UA levels to
have the harmful effects needs further studies.

24-LB

The Value of Renal Resistive Index as an Early Marker of Diabetic
Nephropathy in Type 2 Diabetes Mellitus
DRAGICA SOLDO JURESA, BORIS BRKLJACIC, LEA SMIRCIC DUVNJAK, Zagreb,
Croatia

Diabetic nephropathy is the leading cause of chronic kidney failure world-
wide. The aim of this study was to assess the usefulness of renal resistive
index (Rl) in the evaluation of early diabetic nephropathy (DN) in patients
with type 2 diabetes mellitus. Forty healthy examinees and 120 type 2 dia-
betes mellitus examinees, divided into 3 groups by DN level evaluated by
the urinary albumin excretion (UAE), normoalbuminuria (group 1), moderately
increased albuminuria (group 2) and severely increased albuminuria (group
3) were included in the study. Doppler resistive index (RIs) were measured
in intrarenal arteries, as indicators of renal vascular resistance. Measured
results were compared among groups and correlated with other clinical (age,
sex, BMI, disease duration, systolic and diastolic blood pressure) and labo-
ratory parameters (HbAlc, high-sensitivity C-reactive protein/hs-CRP/and
renal functional tests). In control group, the mean+SD Rl was 0.598+0.025.
The mean+SD Rl was 0.706+0.039 in DN group 1, 0.731+0.044 in DN group
2, and 0.794+0.041 in DN group 3 (p<0.001). Pathologic values of Rl (=0.70)
were observed in 57.5% of patients in DN group 1, in 75% of patients in DN
group 2, and in 97.5% of patients in DN group 3. Using Pearson method on a
common group of all 120 diabetic patients, we have found a positive and sta-
tistically significant correlation between Rl and the following parameters:
age (r=0.487), duration of DM (r=0.365), systolic blood pressure (r=0.439), di-
astolic blood pressure (r=0.193), HbA1c (=0.472), serum creatinine (r=0.309),
UAE (r=0.646), hs-CRP (r=0.509) with p<0.005. In multiple regression analy-
sis UAE was independently associated with Rl (p<0.001). The increase of RI
follows the progression of DN. Resistive Index is associated with DN level
in type 2 diabetes.

We conclude that RI elevation in diabetic nephropathy in patients with
type 2 diabetes mellitus can be observed in earlier stages of the disease.

A 25-LB
Uric Acid and Incident Albuminuria in Type 1 Diabetes Patients in
DCCT/EDIC: A U-Shaped Association?
YING ZHANG, ALICIA J. JENKINS, JULIE A. STONER, ARPITA BASU, RICHARD
L. KLEIN, MARIA F. LOPES-VIRELLA, W. TIMOTHY GARVEY, BRUCE A. PERKINS,
NAINA S. GREGORY, IAN H. DE BOER, TIMOTHY J. LYONS, THE DCCT/EDIC
RESEARCH GROUP, Oklahoma City, OK, Camperdown, Australia, Stillwater, OK
Charleston, SC, Birmingham, AL, Toronto, ON, Canada, New York, NY, Seattle, WA
Uric acid (UA) is an important antioxidant in plasma, but elevated levels
have adverse reno-vascular effects: therefore, levels that are neither too
high nor too low may be optimal. We investigated relationships of serum UA
with subsequent albuminuria in type 1 diabetes patients. UA was measured
once, in samples collected 1997-9, in 824 EDIC patients (443 males; 381 fe-
males) who had normal albumin excretion rates (AER) (<40 mg/24h). After 14
years (median) follow-up, hazard ratios for incident albuminuria (AER = 40
mg/24h on at least 2 occasions) were calculated according to UA quartiles,
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adjusting for demographic, behavioral, and clinical covariates (Cox propor-
tional hazard models) (Table). There were 78 incident cases (cumulative inci-
dence: 7.2/1,000 person-years); by UA quartiles 1-4, rates were 5.2, 8.4, 4.2,
and 12.1/1,000 person-years respectively (log-rank test, x?=13.6, p=0.004).
Using the lowest risk (3'9) quartile as reference (multivariate Cox model),
hazard ratios (95% Cl) for the 1st, 2nd and 4th quartiles were 1.5 (0.6, 3.5),
2.3 (1.1, 4.7), and 2.9 (1.4, 5.7) respectively. Similar results were found in
sex-stratified analyses. We thus report a non-linear association of UA with
incident albuminuria. Risk was lowest in the 3rd quartile, and significantly
lower in 3rd than in the 2nd or 4th quartiles.

Table Associations: baseline uric acid and incident

‘Baseline Uric e — Model 10 Model 20+ Miodel 370+

Acid Quartiles

(me/el) ses _peEust {1/1,000v) Hazard Ratio  8s%Cl Hazard Ratic  95% 01 HazardRatio  9s%Cl

13-,n=203 13 2677 52 15
32-,n=208 3 2734 84 21
3.8-,n=229 13 3105 a2

07,34 16
11,43 23
1freference] 1

4782 n=183 28 2315 121 27

07,37 is
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Supported By: American Diabetes Association (7-12-CT-46 to T.J.L} Na-
tional Institute of Diabetes and Digestive and Kidney Diseases; National Eye
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Program
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26-LB
A Shift from Glucose to Lipid Oxidation Is Associated with Micro-
vascular Complications-Free Survival in Long-Term Type 1 Diabe-
tes: The PROLONG Study
RUCHI JAIN, TROELS M. JENSEN, ELSA DU PLESSIS, CATHRINE L. M@LLER,
MIKAEL AKERLUND, HENRIK FALHAMMAR, THOMAS NYSTROM, SERGIU-
BOGDAN CATRINA, GUN JORNESKOG, LEON E. JESSEN, LEIF GROOP, MATS
ELIASSON, BJORN ELIASSON, KERSTIN BRISMAR, PETER M. NILSSON,
MAHMOUD AL-MAJDOUB, MARJA-RIITTA TASKINEN, ELE FERRANNINI, PETER
SPEGEL, VALERIYA LYSSENKO, Malmd, Sweden, Copenhagen, Denmark, Bergen,
Norway, Stockholm, Sweden, Umed, Sweden, Gothenburg, Sweden, Helsinki
Finland, Pisa, Italy, Lund, Sweden

There is a lack of specific modalities for the treatment of macro- and mi-
crovascular diabetic complications. Understanding the interplay between
genetic and physiological mechanisms in patients with long-term diabetes
free from diabetic complications may help in identifying novel treatments.
The PROLONG (PROtective genetic and non-genetic factors in diabetic com-
plications and LONGevity) Scandinavian initiative aims at identifying genetic
and non-genetic factors associated with protection against complications in
type 1 diabetes patients. We obtained clinical longitudinal data from 1998
up to 2014 in 1037 patients fulfilling PROLONG criteria from Scania Diabetes
Registry and Steno Diabetes Center electronic records. Plasma metabolites
were determined by GC-MS and UHPLC/QTOF-MS and were validated by
enzymatic methods.

In longitudinal analyses, low plasma triglyceride-rich lipoproteins with ex-
tremely narrow range emerged as the strongest factor associated with mi-
crovascular complications-free survival, independently of HbATc (p<0.0001).
We next compared the metabolic profile of patients who never developed
any complications despite prolonged diabetes duration (>39 years, non-
progressors; n=336) with that of patients progressed to microvascular com-
plications within 25 years of disease duration (rapid-progressors; n=78). De-
spite a lower daily insulin dosage (p<0.01), non-progressors had higher free
fatty acids (p<0.05), glyceric acid (p<0.05) and B-hydroxybutyrate (p<0.05)
levels. Causally related functional and genetic studies explaining these pro-
cesses are underway.

These data point at increased lipolysis and lipid beta-oxidation with pref-
erential utilization of ketone bodies over glucose as energy substrates as
a potential mechanism maintaining low triglyceride-rich lipoproteins levels
protecting from vascular damage.

Supported By: Swedish Research Council: Novo Nordisk Foundation; Norwegian
Strategic Funds

27-LB
Diabetic Kidney Disease (DKD) in Nonhuman Primates (NHP’s) Is
Comparable to Humans for Glomerular Filtration Rate (GFR), Histol-
ogy, and High-Risk Factors
YINAN LIANG, ZHENYAN YANG, ZUNYUAN YANG, ZHIGANG LIANG, YANQIN
YU, ZUNWEI YAO, YUBO SHEN, BARBARA C. HANSEN, WEN ZENG, LI GONG,
Chengdu, China, Gulfport, FL
Among the approaches to diagnose diabetic kidney disease, histology and
glomerular filtration rate have always been described as the gold standards.
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We evaluated the kidney function of rhesus monkeys by measuring GFR, his-
tology and metabolic characteristics to compare the typical DKD in humans.

Methods: A colony of 56 adult male mankeys (Age: 8-22 yrs, Body weight:
9-15kg) received medical examination and GFR measurement (lohexol
clearance). Renal biopsy was conducted in 3 normal monkeys (GFR >90 ml/
min/1.73m?, FPG<80mg/dL) and 3 diabetic monkeys with low GFR (<60 ml/
min/1.73m?, FPG >100mg/dL). Enalapril was used to evaluate DKD in the
rhesus monkey model of diabetes. Eight male diabetic monkeys (GFR: 65+2
ml/min/1.73m? SBP: 133+4 mmHg) were randomly assigned to the Enalapril
group (N=4, p.o., human equivalent dosage 6.67 ug/kg, b.i.d.) and vehicle
group (N=4, p.o., b.i.d.).

Results: GFR of these 56 monkeys ranged from 43.05 to 91.33 ml/
min/1.73m?, which showed strong correlation with fasting plasma glucose
(FPG, r=-0.40, p<0.01), serum creatinine (CR-S, r=-0.80, p<0.01) and systolic
blood pressure (SBP, r=-0.29, p<0.05). The pathological examination of the
3 monkeys with low GFR revealed glomerular swelling (HE staining, X400)
and basement membrane thickening (PASM staining, X400), which were the
typical clinical pathological features of DKD in humans. After 3 months of
treatment, the renal function and blood pressure of the Enalapril group ware
significantly improved (GFR: 66+2 to 76+1 ml/min/1.73m2 and SBP: 13045
to 1118 mmHg; p<0.05). The renal function and blood pressure of vehicle
group were unchanged (GFR: 63+3 to 613 ml/min/1.73m? and SBP: 135+4
to 1374 mmHg; p's=NS).

Conclusion: Our study showed that rhesus monkeys have similar GFR to
humans, and diabetic rhesus monkeys similarly develop DKD. These DKD
rhesus monkeys provide an excellent experimental platform to validate the
efficacy of DKD treatments.

A 28-1B
Accuracy of Glycosylated Hemoglobin in Chronic Kidney Disease
ZONA BATACCHI, IRAM AHMAD, LEILA ZELNICK, CASSIANNE ROBINSON-
COHEN, JACK HEALY, CONNOR HENRY, NICOLE ROBINSON, DACE TRENCE, IRL
B. HIRSCH, IAN H. DE BOER, Seattle, WA

Introduction: In end stage renal disease, glycosylated hemoglobin (A1C)
often underestimates glycemia due to increased erythrocyte turn over and
erythropoietin therapy.

Aims/Objectives: To evaluate the performance of A1C compared to mean
blood glucose ascertained by continuous glucose monitoring (CGM) in chron-
ic kidney disease (CKD).

Study Design: 81 subjects with type 2 diabetes mellitus (T2D) and CKD
[estimated glomerular filtration rate (€GFR) <60 mL/min/1.73m2 not on di-
alysis] treated with insulin and/or sulfonylurea therapy were enrolled in a
4-week observational, multicenter study. Each participant wore a blinded
CGM (IPro-2 with Enlite sensor) for two 6-day periods separated by 2 weeks.
Using mean CGM blood glucose (BG) as gold standard, accuracy of A1C and
correlation of A1C with CGM BG were tested across subgroups defined by
eGFR and against subjects with T2D who completed the A1C-Derived Aver-
age Glucose (ADAG) Study.

Results: Mean (SD) age was 68.0 (9.5) years, eGFR 37.9 (12.9) mL/
min/1.73m? and A1C 7.7 (1.6)%. There was no bias in A1C by eGFR (Figure
1A), or comparing study participants to ADAG (Figure 1B), each p >0.1. The
correlation of A1C with CGM blood glucose was lower with eGFR <30 mL/
min/1.73m? (r=0.47), compared with eGFR 30-44 or 45-59 mL/min/1.73m?2
(r=0.70, r=0.76) or ADAG Study participants (r=0.84).

Discussion: CKD does not bias the relationship of A1C with blood glucose
but may reduce precision of A1C compared with CGM.
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Supported By: American Diabetes Association (4-15-CKD-20 to .H.D.); National
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29-1B
Metabolite Profiling of Mice with Akita Diabetic Mice and Dio Mice
Treated with Atrasentan Reveals Model-Selective and Drug-Spe-
cific Alterations in Metabolic Pathways
YOUNG-HYUN YOU, KUAN-HSING CHEN, RINTARO SAITO, JESSICA PHAM,
KUMAR SHARMA, La Jolla, CA, Taoyuan, Taiwan

Atrasentan, an endothelin receptor 1 specific blocker, is being evaluated
for benefit in a Phase Il trial for diabetic nephropathy, but little is known
about the metabolic responses to its treatment. In the present study, LC-
MS-based metabolomics was applied to detect changes in the urinary
metabolomic profile of mouse models of renal disease with a high fat diet
(type 2 diabetic model) and with Akita (type 1 diabetes model) in response
to Atrasentan. Starting at 6 weeks of age, mice were fed either high fat diet
(HFD) or standard diet (STD) for 14 weeks. Starting at 8 weeks of age mice
on HFD or with Akita type 1 diabetes, mice received atrasentan (10 mg/kg of
body weight) in the drinking water for 12 weeks. The targeted metabolites
in the metabolomics platform included BCAAs and their down-stream cata-
bolic metabolites, tryptophan metabolic pathways, TCA cycle metabolites,
carnitine and acyl-carnitines, glutamine/glutamate, and glucose. In HFD,
leucine, phenylacethylglutamine and isocitrate were positively correlated
and kynurenine, carmitine, c2-carmitine c3-carmitine c4-carmitine, citrate,
alpha-keteglutarate, succinate and malate were found negatively corre-
lated with blood glucose. Treatment with Atrasentan did not reverse the
changes of the targeted metabolites in the Akita diabetic mice. However,
atrasentan significantly reduced the urinary and plasma glucose level in HFD
diet-fed group. Atrasentan also increased the Glutamine/Glutamate ratio in
HFD mice suggesting that atrasentan may reduce insulin resistance in HFD-
induced mouse model.

In conclusion, we found that metabolomics distinguishes between type 1
and 2 diabetes and detected pronounced animal model differences. The
beneficial effects of atrasentan are more apparent in HFD mice than in Akita
diabetic mice and is able to reduce blood glucose and increase the GLn/Glu
ratio in mice on HFD.
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30-LB
Association of Distal Thigh IENFD with Balance Function in DPN
ROBIN L. MARCUS, ROB SINGLETON, PATRICIA M. KLUDING, PETER HAUER,
ADRIENNE APERGHIS, ANGELA STONEBRAKER, CATHY REVERE, MAMATHA
PASNOOR, GORDON SMITH, Salt Lake City, UT, Kansas City, KS

Introduction: Diabetic peripheral neuropathy (DPN) is characterized by
early injury to small unmyelinated axons resulting in pain and sensory loss.
Intraepidermal nerve fiber density (IENFD) is a sensitive, quantitative, and
reproducible measure of small fiber integrity. [ENFD improves in response
to exercise based lifestyle interventions for diabetes and DPN, but its re-
lationship to clinically meaningful functional outcomes is unknown. As part
of an ongoing clinical trial (Activity for Diabetic Peripheral Neuropathy-The
ADAPT Study) we investigated whether IENFD was associated with balance
function.

Methods: Distal thigh IENFD was measured in 33 ambulatory partici-
pants (60.7+6.9 years old, 19 male) with DPN using standard measures. On
a separate day, participants underwent balance assessment with the Mini
BESTest, a validated clinical balance assessment that includes 14 items ad-
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dressing anticipatory postural adjustments, reactive postural control, sen-
sory orientation and dynamic gait. Nerve conduction studies (NCS), the Utah
Early Neuropathy Scale (UENS) and validated neuropathy symptom scores
were also performed.

Results: Distal thigh [ENFD (10.4+5.2 fibers/mm) was significantly associ-
ated with Mini BESTest score (22.7+3.3 r=0.34, p=0.05). By contrast, age,
NCS, UENS and DPN symptom severity were not significantly correlated
with balance.

Discussion/Conclusions: Balance function is considered a large fiber medi-
ated nerve function. However, in this sample, small unmyelinated fiber loss,
measured by IENFD better correlated with balance than did traditional large
fiber measures such as NCS, supporting its clinical relevance and reinforcing
its value as a surrogate marker of DPN severity.

Supported By: National Institutes of Health/National Institute of Diabetes and
Digestive and Kidney Diseases (R01DK064814-008)

A 31-LB
Conserved Gene Expression Changes and Dysregulated Pathways
in Complication-Prone Tissues of Streptozotocin-Diabetic Mouse
BRETT A. MCGREGOR, LUCY M. HINDER, KAl GUO, GUILLERMO DE ANDA-
JAUREGUI, SUBRAMANIAM PENNATHUR, MATTHIAS KRETZLER, FRANK C.
BROSIUS, 11, EVA L. FELDMAN, JUNGUK HUR, Grand Forks, ND, Ann Arbor, Ml

Diabetic peripheral neuropathy (DPN) and diabetic nephropathy (DN) are
two common complications of diabetes that are associated with a high de-
gree of morbidity. There is therefore a critical need to identify treatment
strategies that impact the underlying disease pathogenesis. Using a sys-
tems biology approach, we recently reported commonly regulated pathways
across different complications-prone tissues in type 1 diabetes (T1DM).
However, these post-hoc analyses were performed on data from separate
studies, with confounding factors including duration of diabetes and insulin
supplementation. In the current study, we employed RNA-Seq on a single
cohort of TIDM mice. Diabetes was induced in BKS db/+ mice with a single
high-dose 150 mg/kg (i.p.) streptozotocin (STZ) injection at 6 weeks of age.
STZ mice developed T1DM phenotypes: significantly lowered body-weight
and insulin level, and highly elevated levels of fasting glucose, triglyceride
and cholesterol. Sciatic nerves, dorsal root ganglia, kidney renal cortex, and
glomeruli tissues were harvested at 16 weeks of age and examined for dif-
ferential expression between control and STZ-diabetic mice. We identified
differentially expressed genes (DEGs) ranging from 53 to 3,586 in four tis-
sues. 173 DEGs were common in three or more tissues, displaying an 80%
concordance in the directions of expression change across tissues. We also
identified 298 significantly enriched pathways, 205 of which were shared
across at least three tissues. These pathways included JAK-STAT, PPAR,
LXR/RXR, as well as rheumatoid arthritis-related pathways, which all indi-
cate an active immune response affecting multiple organ systems. Although
the gene-level overlap across these tissues was relatively low, there was
a significant overlap at the pathway-level. These findings suggest that the
systemic inflammation associated with TIDM may be heavily involved in the
development of both DPN and DN.

Supported By: American Diabetes Association (7-12-BS-045 to E.L.F) National
Institutes of Health (1DP3DK094292, 1R24082841 to E.L.F, F.C.B, S.P, M.K.} JDRF
(to L.M.H., J.H.) Novo Nordisk (NNF14SA0006 to E.L.F) George O’Brien Kidney
Translational Core Center (P30DK081943 to F.C.B, M.K, S.P); A. Alfred Taubman
Medical Research Institute (E.L.F, F.C.B) National Institute of Diabetes and
Digestive and Kidney Diseases (25034-75 to J.H.) University of North Dakota (to
KG.)

32-LB
Pathway-Level Effects of Pioglitazone on Neuropathy in the BKS-
db/db Mouse Model of Type 2 Diabetes
GUILLERMO DE ANDA-JAUREGUI, KAI GUO, BRETT A. MCGREGOR, EUN-HEE
CHO, JUNGUK HUR, Grand Forks, ND, Chuncheon, Republic of Korea
Pioglitazone, a thiazolidinedione class drug used for type 2 diabetes mel-
litus (T2DM), is an insulin-sensitizing peroxisome proliferator-activated
receptor gamma (PPARG) agonist, which has various effects such as lipid/
glucose lowering and antiinflammation. In our recent studies, pioglitazone
reversed diabetic neuropathy (DN) of small but not large myelinated fibers in
db/db mice. To better understand these pioglitazone effects on DN, we per-
formed a pathway-centered bioinformatics analysis on RNA-Seq data from
sciatic nerves of these mice. Using a graph-theoretic approach focusing on
how communication between biological pathways is altered, dysregulated
pathways were identified using a cutoff-free enrichment algorithm GAGE
between nondiabetic (db/+) and diabetic (db/db) mice, either treated or un-
treated with pioglitazone. We further determined whether communication
between these pathways through common molecules was also altered in

For author disclosure information, see page LB107.
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network models. The untreated db/db mice had 91 significantly dysregulated
pathways, which formed a network with 229 connections among them. The
largest subnetwork included 61 pathways, involved in neuronal function,
signaling, and transport. Three additional smaller subnetworks were also
identified, related to other functions such as lipid metabolism. Pioglitazone
treatment induced changes in 107 pathways in db/db nerve, with 258 con-
nections among them. Notably, lipid metabolism pathway gained a more
central role in this network. Additionally, a subnetwork of Krebs cycle me-
tabolism emerged with pioglitazone treatment. These findings support our
recent report of tissue-specific metabolic reprogramming in DN pathogen-
esis and provide new insights to the system-wide effects of pioglitazone in
DN at the pathway-level.

Supported By: National Institute of Diabetes and Digestive and Kidney Diseases
(25034-75 to J.H.) University of North Dakota (to K.G.)

A 33-LB
Effect of Pioglitazone Treatment on Diabetic Neuropathy in STZ-
Diabetic Mice
LUCY M. HINDER, KAl GUO, GUILLERMO DE ANDA-JAUREGUI, BRETT A.
MCGREGOR, CAREY BACKUS, EVA L. FELDMAN, JUNGUK HUR, Ann Arbor, M,
Grand Forks, ND

Diabetic neuropathy (DN) is the most comman complications of diabetes;
however, the underlying mechanisms are not fully understood and remain a
barrier to effective treatment. In both type 1 and 2 diabetes mellitus (T1DM
and T2DM), dyslipidemia has been found to be associated with the devel-
opment of DN. We recently reported improved dyslipidemia and glycemic
control, and in parallel improved DN in T2DM mice with pioglitazone, an
insulin sensitizer. To examine the effect of pioglitazone on T1DM, diabetes
was induced in BKS db/+ mice with a single high-dose 150 mg/kg (i.p.) strep-
tozotocin (STZ) injection at 6 weeks of age. Mice were fed control chow or
pioglitazone-chow (15 mg/kg dose) from 8-16 weeks of age for a total of 8
weeks. STZ mice developed T1DM phenotypes: significantly lowered body-
weight and insulin levels, and elevated fasting glucose, triglyceride and
cholesterol. STZ mice also developed neuropathy, with decreased sural and
sciatic nerve conduction velocities, decreased intra-epidermal nerve fiber
density, and increased hind-paw thermal latency. Pioglitazone treatment did
not alter any of these metabolic and neuropathic phenotypes in STZ mice.
To examine the treatment effect at the gene expression level, RNA-Seq was
performed on sciatic nerve (SCN) and dorsal root ganglia (DRG) tissue from
untreated STZ mice (n=6) and pioglitazone-treated STZ mice (n=6), and ob-
tained approximately 30 million 125-bp single-end reads per sample. Bioin-
formatics analysis identified only 50 and O differentially expressed genes
(adjusted p-value < 0.05) between untreated and pioglitazone-treated mice
in SCN and DRG, respectively. These none to extremely small numbers of
DEGs indicate that pioglitazone does not affect the expression profiles in
peripheral nerves, thus, supporting the neuropathy phenotypes at a gene
expression level.

In conclusion, pioglitazone has no effect on diabetic complications TIDM
when the mice have next to no circulating insulin.

Supported By: American Diabetes Association (7-12-BS-045 to E.L.F); National
Institutes of Health (IDP3DK094292, 124082841 to E.L.F.) JDRF (to L.M.H., J.H.}
Novo Nordisk (NNF14SA0006 to E.L.F); A. Alfred Taubman Medical Research
Institute (to E.L.F) National Institute of Diabetes and Digestive and Kidney
Diseases (25034-75 to J.H.); University of North Dakota (to K.G.)

A 34-1B
RNA-Seq Analysis of Human Diabetic Neuropathy in Subjects with
Type 2 Diabetes
KAl GUO, GUILLERMO DE ANDA-JAUREGUI, BRETT A. MCGREGOR, CAREY
BACKUS, CRYSTAL PACUT, EVA L. FELDMAN, JUNGUK HUR, Grand Forks, ND,
Ann Arbor, Ml

Diabetic neuropathy (DN) is one of the most common complications of
diabetes mellitus (DM), affecting over 60% of subjects with diabetes in their
lifetime. Previously, we reported that subjects with DN demonstrate vari-
able degrees of peripheral nerve regeneration and degeneration. Based on
percent myelinated fiber density change (%delta-MFD) over 1 year, these
subjects were divided into three groups (Regenerator, Intermediator, and
Degenerator), and we identified HbATc as the sole significantly associated
clinical factor with this grouping. To elucidate the underlying mechanisms
leading to nerve degeneration and regeneration in DN, we performed a
RNA-Seq profiling on 78 sural nerves from DN patients with type 2 diabetes
(T2DM). These groups had high intra-group and low inter-group variations.
We performed unbiased clustering analyses on the RNA-Seq gene expres-
sion data using hierarchical clustering and principal component analysis, and
identified three distinctive groups of samples. Multifactorial logistic regres-
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sion analyses on the clinical data of these groups identified that these groups
were significantly different in terms of baseline HbA1c level and O'Brien neu-
ropathy score. 997 differentially expressed genes were identified between
Group1 and Group2, respectively with the highest and lowest average HbAlc
levels. Functional enrichment analysis in terms of Gene Ontology terms and
KEGG pathways reveals that these DEGs were highly enriched with genes
related to extracellular matrix organization, phagosome, antigen processing
and presentation pathway as well as adaptive immune system.

In conclusion, a deep-sequencing analysis of the peripheral nerves af-
fected by T2DM revealed that the global gene expression patterns in these
samples did not correlate with %delta-MFD. However, they were signifi-
cantly associated with the baseline HbAlc and O'Brien neuropathy score,
suggesting their critical roles in driving gene expression changes in periph-
eral nerves in T2DM.

Supported By: American Diabetes Association (7-12-BS-045 to E.L.F); National
Institutes of Health (1R24082841 to E.L.F} National Institute of Diabetes and
Digestive and Kidney Diseases (25034-75 to J.H.} University of North Dakota (to
K.G)
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Incretins and Diabetic Retinopathy: Real-World Evidence for Safety
TIANSHENG WANG, EMILY GOWER, SEEMA GARG, VIRGINIA PATE, JOHN BUSE,
TIL STURMER, JIN-LIERN HONG, Chape! Hill NC

Recent large trials suggest incretin-based drugs (IBDs) may be associated
with an increased risk of diabetic retinopathy (DR). To examine whether IBDs
increase DR risk compared with other antihyperglycemics, we implemented
an active comparator, new user cohort design identifying initiators of GLP-
1RA, DPP-4i, SU, and TZD using a U.S. nationwide 20% random sample of
fee-for-service Medicare beneficiaries aged 65+ with parts A, B, and D cov-
erage from 2006-2014. We required patients to have a 2nd prescription of
the same drug class and be free of DR treatment and blindness or low vi-
sion at that point. The outcome was DR requiring treatment, defined as a
procedure code for the following therapies with a DR or diabetes diagnosis
code: photocoagulation, intravitreal corticosteroid or anti-VEGF agents, and
vitrectomy. Procedures with an age-related macular degeneration diagno-
sis code within the same claim were not considered as DR. We estimated
propensity scores to balance potential confounders across cohorts. We
estimated adjusted Hazard Ratio (HR) and 95% Cl using standardized mor-
tality ratio weighted Cox proportional hazards models censoring for treat-
ment changes. The initiators of DPP-4i (n=45344), SU (n=120340), GLP-1RA
(n=9682), and TZD (n=34486) were followed for a median (IQR) duration of
0.62(0.29-1.41),0.75(0.33-1.70), 0.66 (0.36-1.27), and 0.60 (0.30, 1.32) years,
respectively. During follow-up, incident cases of DR was 355, 857, 86, and
264 in DPP-4i, SU, GLP-1RA and TZD initiators, respectively; and incident
rate was 7, 6, 9, and 8 per 1000 person-years, respectively. Adjusted HR
was 1.12 (95% CI 0.98-1.29) comparing DPP-4i to SU and 0.99 (35% CI 0.71-
1.38) comparing GLP-1RA to TZD. Results were consistent across sensitivity
analyses with varying exclusion criteria and outcome definitions. Our active
comparator, new user cohort study of older patients showed IBDs are not
associated with an increased DR risk compared with alternatives. This study
is limited by the relatively short duration of treatments.

Supported By: National Institute on Aging (RO1AG023178): National Center for
Advancing Translational Sciences (ULTTRO01111)

36-LB
Sex-Specific Association of a Single Nucleotide Polymorphism in
the Gene Encoding Glutathione Peroxidase 4 (GPX4) and Diabetic
Retinopathy in Brazilian Type 1 Diabetes Patients
RICARDO V. PEREZ, SHARON ADMONI, THIAGO PATENTE, MARIA BEATRIZ
MONTEIRO, DANIELE P. SANTOS-BEZERRA, ANA MERCEDES CAVALEIRO,
CLEIDE G. MACHADO, MARCIA S. QUEIROZ, MARCIA NERY, MARIA LUCIA
CORREA-GIANNELLA, Séo Paulo, Brazil
In hyperglycemic states endothelial retinal cells are exposed to high ex-
tracellular glucose concentrations, and are unable to downregulate glucose
influx. It results in intracellular activation of deleterious biochemical path-
ways (DBP) and neuronal and blood vessels damage. Glutathione peroxidas-
es are selenoproteins capable of detoxifying the oxidative stress generated
by the DBP. Under conditions of sub-optimal selenium (Sn) availability, sele-
noproteins are synthesized according to a hierarchy in which GPX4 is in the
top of the ranking and GPX1 in the lowest position. GPX4 concentrations and
actions are gender specific. A variant in GPX4 located in a critical selenocys-
teine incorporation area (rs713041) influences the relative position of GPX4

For author disclosure information, see page LB107.
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in the hierarchy of selenoprotein synthesis; the minor T-allele of rs713041
conferred protection against diabetic kidney disease in two cohorts (Brazil-
ian and French/Belgian) of type 1 diabetes patients.

The aim of this study was to test whether rs713041 is also associated
with diabetic retinopathy (DR) in the Brazilian cohort. A total of 272 patients
(61% female; median age of 34 years-old; median diabetes duration of 22
years; median HbAlc of 8.5%) was submitted to a 7-standard field digital
color fundus photography evaluated by the same ophthalmologist trained
in retina, genotyping was performed by real-time PCR with fluorescent-
labelled probes. Proliferative DR was observed in 29% of the patients. After
adjustment for potential confounders, the minor T-allele of rs713041 was
inversely associated with the prevalence of proliferative DR only in female
patients (odds ratio 0.25, 95% Cl 0.09-0.71, p=0.006).

In conclusion, GPX4 rs713041 seems to modulate the risk for DR in a sex-
specific manner in type 1 diabetes patients, perhaps because it affects GPX
hierarchy in the retinal cells.

37-LB

Age and Duration of Diabetes as Risk Factors for Diabetic Retinopa-
thy: A Case for Prediabetes Screening in Sub-Saharan Africa
RICHMOND WOODWARD, ALICE MATIMBA, PATIENCE RWIZI, LOVEMORE
GWANZURA, SOLOMON GURAMATUNHU, JOHN MANGWIRO, BONIFACE
MACHEKA, New York, NY, Harare, Zimbabwe

Driven by the need to provide convenient and timely access to diabetes
eye care the Zimbabwe Retinopathy Telemedicine Project (ZRTP) was estab-
lished in Harare, the capital city of Zimbabwe. Routine screening of diabetic
retinopathy (DR) using a handheld fundus camera operated by nurses is cur-
rently underway at diabetic clinics. As a start towards understanding the
distribution of DR among various age groups and risk factors we analysed
age and date of diabetes diagnosis data from January through December
2016. Out of a total of 522 patients screened, 136 (26.4 percent, 95% Cl)
were found to have DR including 35 males (27.7%) and 101 females (74.3%).
The mean age was 55 years. The prevalence of DR was 4% in 21-30, 7%
in 31-40, 30% in 41-50, 19% in 51-60, 26% in 61-70 and 13% in >70 year
age groups. The median number of years between diagnosis of diabetes and
detection of DR was 2 years in 21-30, 0.5 years in 31-40, 2 years in 41-50, 9
years in 51-60, 6 years in 61-70 and 3 years in > 70 year age groups. Since
duration of diabetes is associated with DR the high prevalence of DR in the
younger age groups is cause for concern. Of note, the median number of
years between diabetes diagnosis and detection of DR was 2 years for age
41-50 years, the age group with the highest percentage of patients with DR.
In this setting, the date of diabetes diagnosis may not be a true reflection
of duration of diabetes due to late diagnosis, a common factor in resource
limited countries where awareness is low and both undiagnosed and pre-
diabetes may contribute to DR. An approach that may minimize the risk of
developing DR and contribute towards reducing the burden of DR among
diabetic patients in Zimbabwe is to institute prediabetes screening in pri-
mary care settings. Awareness of modifiable diabetes risk factors should
be emphasised including lifestyle interventions in resource-limited settings
where medications to treat diabetes are costly, and the capacity to treat
complications is limited.

Supported By: Beit Trust, UK

38-LB
Large-Scale Study of Eyeart Automated Diabetic Retinopathy
Screening Tool on Real-World Varying-Quality Images
KAUSHAL ~ SOLANKI,  MALAVIKA  BHASKARANAND,  CHAITHANYA
RAMACHANDRA, SANDEEP BHAT, JORGE CUADROS, MUNEESWAR G.
NITTALA, SRINIVAS R. SADDA, Los Angeles, CA, San Jose, CA

Manual diabetic retinopathy (DR) screening cannot scale to triage the
ever-increasing diabetic population at risk of vision loss. EyeArt meets this
growing need with an automated, deep learning based screening system
with high diagnostic efficacy as demonstrated on large dataset of color fun-
dus images from primary care clinics in EyePACS telescreening.

EyeArt automatically analyzes multiple fundus images of a patient to
generate patient-level DR screening output, while flagging and excluding
external eye and poor quality images. In this study, EyeArt analyzed 850,908
color retinal fundus images of 107,001 diabetic patient visits or encounters.
A patient was deemed negative (non-referral) if there was mild or no signs
of DR and no clinically significant macular edema (CSME) surrogate markers
in both eyes as per grading by EyePACS experts. 5,291 encounters not hav-
ing DR/CSME grading due to image quality (also graded by experts) were
excluded from this analysis.

In 101,710 cases, EyeArt's screening sensitivity was 91.3% and specificity
was 91.1%. Sensitivity for detecting potentially treatable DR was 98.5%.

A ADA-Supported Research
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Table 1 provides the performance of EyeArt split across the different quality
levels as identified by EyePACS graders.

Automated DR screening using EyeArt achieves high sensitivity and
specificity across different image quality levels as demonstrated on a large
diabetic population.

Table 1.
Quality label per EyePACS graders (reference standard)
Insufficient
forfull  Missing
Total Excellent Good Adequate interpretation quality
Num. Encs. (Percentage of 101710 36218 36173 19362 4543 5414
Total Encs.) (1000%) (356%)  (356%)  (19.0%)  (4.5%) (5.3%)
Sensitivity 913%  940%  905%  887% 92.0% —
Specificity 91%  929%  918%  884% 74.0% —
Positive Predictive Value ~ 725%  68.1%  720%  68.4% 87.8% —
(PPV)
Negative Predictive Value ~ 976%  99.0%  976%  96.5% 82.1% —
(NPV)
Treatable DR Sensitivity %B5%  98%  BI%  97.9% 98.5% —
Area Under Receiver 0% 097 095 0943 0.900 —
Operating Characteristics
Curve (AUROC)
Num. Non-screenable Encs. 910 86 106 162 453 —
per EyeArt (Percentage of  (09%)  (0.2%)  (0.3%)  (08%) (10.0%)
Num. Encs.)
Supported By: National Institutes of Health (EB013585, TR000377)
39-LB

Prevalence and Predictors of Retinopathy in Adolescents with
Type 1 Diabetes from 2000-2016

YOON HI CHO, MARIA CRAIG, ALISON PRYKE, GERALD LIEW, KIM C. DONAGHUE,
Westmead, Australia

Aims: To assess prevalence and clinical predictors of retinopathy in ado-
lescents with type 1 diabetes (T1D) in modern era of diabetes management.

Methods: Participants aged 12-18 yrs with T1D duration > 5 yrs screened
for complications at The Children’s Hospital at Westmead (Australia) during
2000-2016 were included (n=1022, visits=4263). Retinopathy grade 21 was
defined as =1 microaneurysm/hemorrhage on 7-field fundal photography;
grade 31 as microaneurysm + hemorrhage/venous bead/loop and grade 41
as moderately severe non-proliferative retinopathy (NPR). Prevalence of
retinopathy was determined at the last visit for each patient. Generalised
estimating equations (GEE) were used to determine clinical predictors of
retinopathy using all visits.

Results: Median HbAlc was 8.7% and BMI SDS 0.80.

One adolescent had moderately severe NPR. Predictors of retinopathy in
multivariable GEE were duration (B=1.23, 1.18-1.27; p=0.02), age at diagnosis
(1.10, 1.05-1.14; p<0.001), HbA1c (1.15, 1.09-1.22; p<0.001), total daily insulin
dose (1.3, 1.0-1.7; p=0.04) and BMI SDS (1.15, 1.03-1.28; p=0.02).

Conclusions: One in five older adolescents have detectable early retinopa-
thy after five years of T1D duration, while NPR is rare. Glycemic control and
higher BMI are modifiable risk factors for retinopathy. Higher insulin dose,
possibly as an indicator of pubertal insulin resistance, also increases reti-
nopathy risk.

Table. Prevalence of Retinopathy in Adolescents with Type 1 Diabetes
Stratified by Age and Duration.

Prevalence Age Age  p-value Duration Duration p-value
12-<15yrs  15<18yrs 510yrs  >10yrs

Any retinopathy 15% 21% 005 16% 25%  <0.001

Retinopathy grade 21 13% 17% 026 13% 21%  <0.001

Retinopathy grade 31 2.7% 3.8% 3% 4.5%

A 40-1B

BDNF, GDNF, and VEGF in Miiller Cell Viability: Implication in Neu-
roprotection in Diabetic Retinopathy and in Anti-VEGF Therapies
YUN-ZHENG LE, MEILI ZHU, Oklahoma City, OK

To study neuroprotection in diabetic retinopathy (DR), we generated
Miller cell (MC)-specific Vascular Endothelial Growth Factor Receptor-2
(VEGFR2) knockout (KO) mice, which demonstrated a significant loss of MC
and neuronal density and retinal Glial cell line-Derived Neurotrophic Factor

For author disclosure information, see page LB107.
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(GDNF) and Brain-Derived Neurotrophic Factor (BDNF) in diabetes (diabetes,
64: 3554). To reveal the mechanism further, we examined the role of VEGF
on neuratrophin production, the relationship among VEGF, GDNF, and BDNF
in promoting MC viability, and the ability of BDNF and GDNF in rescuing ac-
celerated MC loss and neuranal degeneration. VEGF resulted in an increase
in BDNF and GDNF secretion in MC cultures. BDNF, GDNF, and VEGF had
additive or synergistic effects on MC viability in diabetes/hypoxia, which
suggest that VEGF signaling may interact with BDNF- or/and GDNF-specific
pathways for MC viability. Finally, intravitreal BDNF and GDNF supplement
was capable of rescuing accelerated MC loss and neuronal degeneration in
conditional VEGFR2 mice in hypoxia (environment in later stage of DR). Res-
cuing MC loss and neuronal degeneration by BDNF and GDNF in diabetes is
in progress. These results support the notion that VEGF promoted BDNF and
GDNF production may be critical to MC viability and neuroprotection in DR
and hypoxic retinal diseases. As anti-VEGF drugs are neutralizing antibodies
that can potentially interact with VEGF singling in MCs, neurotrophins may
be useful in improving the safety of long-term (5-year+) anti-VEGF therapies
for DR and diabetic macula edema. Since the loss of MCs and neurons in dia-
betic/hypoxic conditional VEGFR2 KO mice bears striking resemblance to the
abnormally thin retinas in a significant portion (36%) of patients after 5-year
anti-VEGF treatment for wet age-related macular degeneration (AMD), our
work may also have a significant implication in neuroprotection in designing
safer anti-VEGF therapies for wet AMD.

Supported By: American Diabetes Association (1-10-BS-94 to Y-Z L) National
Institutes of Health (GM104934, EY020900, EY21725): Research to Prevent
Blindness; International Retinal Research Foundation, Inc.; Presbyterian Health
Foundation, Oklahoma Center for the Advancement of Science and Technology;
Oklahoma Center for Adult Stem Cell Research; Choctaw Nation

41-LB
Fenofibrate Ameliorates the Lipoprotein-Mediated Damage in Dia-
betic Retinopathy
ANNA R. CONNELL, DEREK P. BRAZIL, REBECCA MCLEESE, CLARE B. KELLY,
PAK YEE REBECCA CHOW, RICHARD KNELL, JEREMY Y. YU, TIMOTHY J. LYONS,
Belfast, United Kingdom

Combined effects of hyperglycemia and lipoprotein extravasation/modi-
fication contribute to diabetic retinopathy (DR). Fenofibrate slows DR pro-
gression, but mechanisms of action are unclear. In human studies, benefit
is independent of changes in lipid profiles, suggesting possible intra-retinal
effects. To investigate these, we employed a diabetic rat model using intra-
ocular injections of modified lipoprotein to accelerate DR.

One week post-induction of STZ-diabetes, diabetic (D) and control (C)
Sprague-Dawley rats received chow with or without fenofibrate (0.18%)
for 4 weeks (Weeks 0-4). At Week 3, intra-vitreal Highly-Oxidised Glycated
Low-Density Lipoprotein (HOG-LDL) was injected to simulate intra-retinal
extravasation/modification of lipoproteins (vitreal conc. 25ug protein/ml). At
Weeks 0, 3 and 4, electroretinograms (ERG) and ocular coherence tomog-
raphy (OCT) were recorded. At Week 4, eyes/retinas were harvested for
histologic studies.

At Week 0, no ERG or OCT differences were observed between D and C
groups (n=6-9 per group). At Week 3, despite no effects on OCT, amplitudes
of ERG A- and B-waves were reduced in D vs. C (p=< 0.0001); fenofibrate
had no effect. At Week 4, ERG abnormalities were more severe in D vs. C,
but diabetic animals receiving fenofibrate exhibited functional ERG recovery
(p=<0.0001). Qualitative and quantitative OCT analyses also showed protec-
tion by fenofibrate in diabetic rats (p=< 0.0001).

Histology showed reduction of inflammation and leukocyte infiltration in
HOG-LDL-injected diabetic rats that received fenafibrate vs. those receiving
normal chow.

In conclusion, while oral fenofibrate did not improve early retinal changes
associated with hyperglycemia, it mitigated the more severe retinal injury
that followed injection of modified LDL. The data suggest that in mitigating
DR, fenofibrate may act mainly within the retina, and on pathways associ-
ated with intra-retinal extravasated lipoproteins.

42-1B
Effects of Diabetes on Retinal Inflammation and Barrier Repair fol-
lowing Ischemia-Reperfusion Injury
STEVEN F. ABCOUWER, SUMATHI SHANMUGAM, CHENG-MAO LIN, DEJUAN
KONG, HEATHER HAGER, DAVID A. ANTONETTI, Ann Arbor, MI
Purpose: Diabetic retinopathy may be caused by an imbalance of retinal
damage and repair processes. The mouse retinal ischemia-reperfusion (IR)
model exhibits neurodegeneration, microgliosis, leukostasis, leukocyte in-
filtration and vascular permeability, which all normally resolve between 3
and 4 weeks after injury. We tested the hypothesis that negative effects of
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diabetes on retinal repair processes impede resolution of inflammation and
restoration of the inner blood-retinal barrier (iBRB) following retinal IR injury.

Methods: IR injury was unilaterally produced by intraocular pressure el-
evation for 90 min in control and diabetic mice after 4 weeks of strepto-
zotocin-induced diabetes. Retinal microglia and infiltrating leukocytes were
quantified by flow cytometry with CD45, CD11b, Ly6C and Ly6G markers.
Vascular permeability was assayed by measuring the retinal accumulation
of circulating FITC-BSA.

Results: In normal mice, IR caused a transient proliferation of microglia
and a temporal progression of leukocyte infiltration, with granulocytes and
Ly6C" inflammatary monocytes predominating at day 1 and Ly6C"9 repara-
tive monocytes peeking at day 7. Surprisingly, at 2 weeks following IR, dia-
betic mice exhibited a 2.3-fold increase in microglia (p<0.01) that was not
observed in controls. The numbers of granulocytes and Ly6C" inflammatory
monocytes in retinas at 2 and 4 weeks after IR injury were not significantly
altered by diabetes. However, the number of Ly6C¢9 reparative monocytes
was more than 2-fold greater (p<0.05) in the IR retinas of diabetic mice at
both 2 and 4 weeks following IR. Whereas IR produced 45% less (p<0.01)
vascular leak in diabetic compared to control mice at 2 days following injury,
diabetic mice exhibited a 2.4-fold higher (p<0.05) vascular leak at 4 weeks.

Conclusions: Extended microglial and Ly6C"™¢ monocyte responses and
lack of iBRB recovery suggests that impaired repair processes can contrib-
ute to diabetic retinopathy pathology.

Supported By: Novo Nordisk (to D.A.A)

43-1B

REDD1 Represses Ceramide-Induced Retinal Cell Death
WEIWEI DAI, SCOT KIMBALL, MICHAEL DENNIS, Hershey, PA

Improvement in the treatment of diabetic retinopathy requires a better
understanding of the molecular mechanisms that cause retinal dysfunction,
particularly in type 2 diabetes. Recent studies demonstrate that mice fed
a high fat diet exhibit dramatic activation of the c-Jun N-terminal Kinase
(JNK) concomitant with retinal degeneration and impaired retinal function.
Activation of JNK functions as a key regulator of apoptosis and cell death.
Thus, the present study was designed to interrogate mechanisms regulat-
ing JNK activation in the retina of mice consuming a high fat/sucrose diet.
Retinas of mice fed a high fat/sucrose diet exhibited elevated ceramide
concentrations, enhanced JNK activation, and increased expression of the
stress response protein REDD1 (regulated in development and DNA damage
1), as compared to those from mice fed a control chow diet. To assess a pos-
sible role for ceramides in regulating JNK activation and REDD1 expression,
retinal explants and retinal cells in culture were treated with C6-ceramide.
Such treatment rapidly (i.e., within 1-2 hr) promoted JNK activation. Howev-
er, more prolonged treatment was required to induce REDD1 expression, and
surprisingly increased REDD1 expression was associated with attenuated,
rather than enhanced, JNK activation. In contrast, ceramide-induced JNK
activation was exacerbated in REDD1-deficient cells. Moreover, REDD1 ex-
pression was sufficient to repress JNK/c-Jun phosphorylation. Thus, REDD1
potentially acts to repress ceramide-induced JNK activation and cell death.
Overall, the results support a protective role for REDD1 in the effects of high
fat/sucrose on retina, whereby the protein acts to repress ceramide-induced
JNK activation and retinal cell death.

Supported By: National Institutes of Health (EY023612)
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44-LB
Mechanistic Insights into the KHK-Dependent and -Independent
Fructose Metabolism
WEI LIU, GANG XING, KOU KOU, MICHELLE CLASQUIN, MORRIS BIRNBAUM,
GREGORY TESZ, Cambridge. MA
In the last several decades, the increase of fructose consumption was
closely correlated with the epidemic of type 2 diabetes and nonalcoholic
fatty liver disease. Excess fructose intake has been shown to promote the
progression of hepatic steatosis and insulin resistance. Within the liver,
fructose is metabolized by ketohexokinase (KHK) dependent phosphoryla-
tion, and enters glycolysis and the TCA cycle via triose phosphate. Here,
our data showed that, in the primary hepatocyte, the function of fructose in
enhancing the lipogenic gene expression required the presence of glucose.
Compared with the WT control, KHK” mice challenged with high carbohy-
drate diet (HCD) for 1 week showed less liver weight. Chrebp activity was
increased and expression of lipogenic genes enhanced after HCD refeed-
ing, and both were reversed by KHK deletion. Our hypothesis is generated
fructose-1-phosphate after fructose phosphorylation stimulates glucoki-

For author disclosure information, see page LB107.
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nase (Gck) relocalization outside of nucleus to activate Gek and increase the
glucose-6-phosphate (G6P) levels. Increased G6P activates Chrebp and then
induces the expression of lipogenic genes, consequently increasing the de
novo lipogenesis. Interestingly, a KHK independent fructose metabolic path-
way was revealed by the observation of an “abnormal” C13 labeling pattern
of glucose in fructose-"Cy administrated KHK* mice in comparison to WT
mice. In contrast to the dominant “normal” +3 and +6 C13 labeled glucose
species in WT, dominant +1 and +2 C13 labeling glucose were observed in
KHK7- mice, indicating that fully labeled "*C,-triose is not the precursor for
glucose synthesized in KHK/- mice. Effort is in progress to identify the car-
bon flux from fructose to glucose in this KHK independent pathway. This
study adds details to the KHK dependent pathway of fructose metabolism,
and reveals the existence of KHK independent fructose metabolism. These
results contribute to the complete understanding of the mechanism of fruc-
tose in inducing the hepatic lipid disorder.

45-LB

LGCL-1, a Novel and Selective GPR120 Agonist, Treatment Resulted
in Antidiabetic and Antimetabolic Disorder Effects in DIO Mice
MIN KYUNG YOON, SANG YONG HONG, JUNG GYU PARK, HYUN W00 JOO,
EUN SIL CHOI, SANGYUN PARK, HEE DONG PARK, YOUNG KWAN KIM, Daejeon,
Republic of Korea

GPR120 has been known as an attractive target for type 2 diabetes and met-
abolic syndrome. GPR120 is the long chain free-fatty acids receptor predomi-
nantly expressed in the gut, macrophage, and pancreatic islets. In this study
we evaluated the antimetabolic disorder effects of LGCL-1; antidiabetic and
anti-steatosis effects on diet-induced obesity (DI0) mice. A rationally designed
compound, LGCL-1, was identified as a potent and highly selective agonist of
GPR120 receptor (human EC50=31 nM; mouse EC50=71 nM) compared to
GPR40 receptor (both species EC50 >10 uM). LGCL-1 was revealed as GPR120-
specific agonist by acute treatment of LGCL-1 in C57BL/6 mice: plasma total
ghrelin level was significantly reduced (oral administration; 30 mg/kg; 37%;
p<0.01) in wild type C57BL/6 mice, but the effect was completely abolished
in GPR120-knockout mice. Repeated administration of LGCL-1 on DIO mice
showed decreased non-fasting blood glucose levels and improved the HFD-in-
duced insulin resistance to some extent (once-daily oral dosing; 30 mg/kg). The
insulin sensitivity effect was quantified by hyperinsulinemic-euglycemic clamp
study at a dose of 100 mg/kg of LGCL-1. In addition, LGCL-1 showed decrease
in glycosylated hemoglobin (HbA1c) levels (once-daily oral dosing; 100 mg/kg;
HbA1c; -0.3). Furthermore, biochemical and histological analysis of the liver
disclosed that LGCL-1 ameliorates steatosis with significant reduction in liver
weight and triglycerides as well as plasma ALT at the dose of 30 mg/kg after
once-daily oral dosing for 7 weeks. These studies provided that GPR120 could
be a potent therapeutic target for type 2 diabetes and metabolic syndrome.

46-LB
Comparison of Lipid-Lowering Properties of Anti-PCSK9 Antibod-
ies and Synthesis Inhibitors Using a Quantitative Systems Model of
Lipoprotein Metabolism
VICTOR SOKOLOV, EVA HURT-CAMEJO, CATARINA NILSSON, KIRILL
ZHUDENKOV, STANKO SKRTIC, BENGT HAMREN, KIRILL PESKOV, GABRIEL
HELMLINGER, RASMUS JANSSON-LOFMARK, Moscow, Russian Federation,
Modindal, Sweden, Waltham, MA

Objectives: Proprotein convertase subtilisin/kexin type 9 (PCSK9) cholester-
ol-regulating properties made PCSK9 a desirable target for anti-hypercholes-
terolemia therapies. Current anti-PCSK9 treatments can be separated into two
major classes of compounds: monoclonal antibodies (mAbs) and synthesis in-
hibitors. In this work, we evaluated differences in lipid-lowering properties be-
tween these classes, using a quantitative systems pharmacology (QSP) model,
and compared the effects of mAbs (evolocumab, alirocumab, RG-7652 and
LY3015014) to those of siRNA compounds (inclisiran and ALN-PCS), on the fol-
lowing lipid biomarkers: low-density lipoprotein, very-low density lipoprotein,
high-density lipoprotein cholesterol (LDLc, VLDLc, HDLc respectively), PCSK9,
apolipoprotein B (ApoB), total cholesterol, lipoprotein A and triglycerides (TG).

Methods: Open-source data from 10 clinical studies of alirocumab and
evolocumab, 2 studies of RG-7652 and LY3015014, and 3 studies of siRNA
compounds were used to build the model. Modeling was performed using
the IntiQuan QSP toolbox (http://www.intiquan.com/).

Results: 1. Evolocumab, but not alirocumab, with background statin treat-
ment resulted in a further 10% decrease in LDLc vs. no statin.

2. Atequal plasma PCSK9 protein levels, plasma LDLc decreases via either
siRNA compound (ALN-PCS, inclisiran) differed only by 2-3% vs. evolocumab
treatment, indicating no significant differences in potency between the two
modalities (SiRNA vs. mAb).

A ADA-Supported Research

3. No quantitative differences were observed in other lipid biomarkers,
including ApoB, TG, HDLc, across the two types of anti-PCSK9 modalities,
suggesting that intracellular disruption of PCSK9 synthesis has no additional
effects on lipoprotein-related mRNA expression.

A 47-LB
Apolipoprotein-C3: A Major Determinant of Hypertriglyceridemia in
Diet-Induced Metabolic Syndrome

PETER J. HAVEL, JAMES L. GRAHAM, KIMBER L. STANHOPE, ANDREW A.
BREMER, Davis, CA, Bethesda, MD

Apolipoprotein-C3 (Apo-C3) is involved in the upregulation of hepatic
de novo lipogenesis and inhibits triglyceride (TG) clearance via lipoprotein
lipase leading to increased synthesis and decreased clearance of TG-rich
lipoproteins. We have developed and characterized a rhesus monkey model
of metabolic syndrome that more closely mirrors lipid metabolism in humans
than commonly used rodent models. In these animals, consumption of a
high sugar (fructose) diet rapidly induces insulin resistance, accompanied
by marked increases of circulating TG and Apo-C3, as we have previously re-
ported in humans. We examined changes of circulating TG and Apo-C3 in 59
adult male rhesus monkeys (15.9 + 0.3 kg) consuming a high sugar diet for 3
months during which the animals gained 1.6 + 0.1 kg (%A10 + 1%). Plasma TG
increased from 835 to 185+22 mg/dl (%A=+112 + 14%, p<0.0001) and Apo-
C3 from 4.4 + 1.6 t0 6.4 + 2.5 mg/dl (%A=+46 + 4%, p< 0.0001). In addition,
plasma apolipoprotein-E (Apo-E) increased by 44 + 7% and fasting insulin by
101 +27% (both p<0.0001). Importantly, the increases of Apo-C3 were high-
ly predictive of increase of plasma TG (r=0.74, p<0.0001). While increases of
Apo-C3 and Apo-E were well correlated with each other (r=0.58, p< 0.0001),
neither Apo-E (r=0.22, NS) nor insulin sensitivity, assessed by fasting insulin
or HOMA-IR (r=0.18, NS), were predictive of the increases of TG.

In conclusion, increased Apo-C3 is an important independent determinant
of hypertriglyceridemia in rhesus monkeys consuming a high sugar diet. Ac-
cordingly, Apo-C3 is likely to be a promising target for lowering circulating
TG in hypertriglyceridemic patients with metabolic syndrome and type 1 and
type 2 diabetes.

Supported By: American Diabetes Association (7-04-RA-39 to PJ.H.); National
Institutes of Health (AT250099, AT003645)
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Amputation Rates in Diabetic Patients at Montefiore New Rochelle
Hospital
KATHERINE CHUA, MADHU RANGRAJ, Great River, NY. New Rochelle, NY
Retrospective chart review of amputations in diabetic patients were re-
viewed from 2012-2016 at Montefiore New Rochelle (MNR) Hospital (Figure
1). Results revealed diabetic patients with single amputation had the highest
percentage (55%) of amputations at the level of the toes. Diabetics with
multiple amputations had the highest percentage of amputations at the level
below the knee, 37%. Of these patients, 26% below the knee amputations
(BKA) converted to above the knee amputations (AKA). Additionally, 47%
of diabetic patients with BKA had revisions compared to the 27% of pa-
tients with AKA revisions. Given that a majority of these patients were from
nursing homes, their overall level of function is decreased. Our community
hospital data suggests that the risk of conversion from BKA to AKA and
revision procedures must be considered in these diabetic patients, who are
already poor wound healers. Thereby our results advise that an AKA may be
considered an option in non-functional diabetic patients due to a decreased
rate of subsequent procedures.

Figure 1. Single vs. Multiple Amputations in Diabetic Patients by Level.
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49-LB
Concordance between Bone Pathology and Bone Culture for the
Diagnosis of Osteomyelitis in the Presence of Charcot Neuroosteo-
arthropathy
TAMMER ELMARSAFI, ANAGHA KUMAR, PAUL COPPER, JOHN S. STEINBERG,
KAREN F. EVANS, CHRISTOPHER E. ATTINGER, PAUL J. KIM, Washington, DC

Background: The aim of this study was to examine the concordance be-
tween bone pathology and bone cultures in the presence of Charcot Neuro-
arthropathy (CN) in the diagnosis of osteomyelitis (OM).

Methods: Two hundred eighty five patients with diabetes mellitus (DM)
and CN were identified retrospectively. Of which, 48 patients were identified
with OM; confirmed via plain and advanced imaging, ESR and CRP, and by
positive probe-to-bone test and intra-operative inspection. Seventy matched
pairs of bane pathology and cultures with complete data were compared and
analyzed. Statistical analysis included concordance rate, specificity, sensi-
tivity, positive predictive value, and negative predictive value.

Results: Forty eight patients (100%) had a diagnosis of DM, CN, and con-
firmed OM. Thirty three (68.8%) patients had hypertension, 14 (29.2%) had
chronic kidney disease, 9 (18.8%) had end stage renal disease, 9 (18.8%)
had peripheral arterial disease and 4 (8.3%) active smokers. The mean gly-
cated hemoglobin was 8.8% +1.48 (5.3-15), mean body mass index was 32.5
+8.37 (21.3-47.3), and mean age was 54 years +14.85 (34-86). Concordance
between bone pathology and bone culture was 41.4%; agreement in 29 of
70 paired specimens. The positive predictive value was 72.2%. The negative
predictive value was 44.1%. The sensitivity of histopathology for the diag-
nosis of OM in patients with CN was 57.8%; specificity was 33.3%. When
histopathology identified “no osteomyelitis” or “Charcot without evidence
of osteomyelitis” an inaccurate diagnosis was tallied; this occurred in 34 of
the 70 specimens (48.6%). Microbiology inaccurately identified “no growth”
in 35 of 70 specimens (50%).

Discussion: Histopathology and microbiology bone specimens have little
concordance, and have a high margin of error when used alone. Thus, a diag-
nosis of OM in patients with CN should only be interpreted in light of strong
clinical, laboratory, and imaging correlate.

50-LB
Characteristics of Patients with Medicare Advantage Coverage
and Type 2 Diabetes Stratified by the Presence of a Foot Ulcer or
Amputation
VINAY CHIGULURI, RAJIV GUMPINA, MAITHREYI GANTI, TRSITAN CORDIER,
TODD PREWITT, STEPHANIE WEIDENBORNER, VIPIN GOPAL, Louisville, KY

Diabetic foot ulcers (DFU) and amputations significantly impact morbidity
and mortality, effects which could be limited by timely diagnosis and fol-
lowing recommended care. Qur objective was to describe differences in pa-
tients with Medicare Advantage (MA) coverage and type 2 diabetes (T2DM)
with and without DFU or amputation.

Patients with MA coverage and T2DM (ICD-9 250.x2, ICD-10 E11 and E13,
or evidence of antidiabetic medication including insulin) continuously en-
rolled from 1/1/14 to 12/31/15 were identified; those with DFU/amputation
in 2014 were excluded. Patient characteristics for 2014 were captured from
claims and differences between those with and without DFU or amputation
in 2015 were described using either Chi-square or ANOVA.

0Of the 374,500 patients identified with MA coverage and T2DM (mean age
68.3 years, 50.6% female), 3.3% and 0.3% had a new DFU or amputation,
respectively. Patients who developed a DFU/amputation were more likely
to be younger, disabled and male. Significantly fewer patients with a DFU/
amputation had controlled HbAlc or an annual eye exam, and more specialist
visits, compared to those without such complications.

Results suggest that patients with DFU or amputations differ significantly
from patients who do not develop these complications. Interventions should
be targeted to individual patient characteristics.

A ADA-Supported Research
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Table. Patient Characteristics in 2014, Prior to Developing DFU/Amputation.

Amputation  DFU Neither ~ Pvalue
(n=1217)  (n=12268)  (n=361,015)
Mean age in years 658 676 684 <0.001
Percent female 30% 46% 51% <0.001
Percent under age 65 36% 26% 20% <0.001
Percent disabled or with ESRD 67% 53% 39% <0.001
Mean DCS| for 2014 46 29 20 <0.001
Mean DCSI for 2014-2015 6.8 47 26 <0.001
Percent with annual retinal exam 46% 55% 55% <0.001
Percent with annual kidney function test 92% 91% 90% <0.001
Percent with HbA'c in control 29% 39% 47% <0.001
Percent adherent (PDC>809%) to oral 76% 7% 78% 0.09
antidiabetic medications {n=181,533)
Percent with podiatrist visit 40% 25% 13% <0.001
Percent with endocrinologist visit 13% 12% 8% <0.001
Percent with vascular surgeon visit 45% 36% 26% <0.001
51-LB

Dipeptidyl Peptidase-4 Inhibition Improves Diabetic Wound Healing
MIN LONG, HONGTING ZHENG, LEIQIN CAI, LINLIN ZHANG, WENJIE LI, RUI
ZHANG, YI ZHENG, XING LI, Chongging, China

Diabetic ulcers (DUs) lead to non-traumatic amputation and seriously af-
fect the life quality of patients. Current studies have found that dipeptidyl
peptidase-4 (DPP-4) expression increase in keratinocytes and fibroblasts
following skin wound, and our previous studies revealed nuclear factor-E2-
related factor 2 (NRF2), might be modulated by DPP-4, contributed to dia-
betic wound healing. Here the effect of DPP-4 inhibitors on diabetic wound
was evaluated in vitro and in STZ-induced diabetic mice, and a randomized,
double-blind, placebo-controlled trial (NCT02742233) comprised 63 DUs pa-
tients (wagner2-4) was conducted. We found DPP-4 inhibitors accelerate the
wound closure rate, significantly promote migration and epithelial mesen-
chymal transition (EMT) of keratinocytes. Meanwhile, DPP-4 inhibition also
promote CXCL12 production of fibroblasts driving EMT of keratinocytes. Con-
sistent with in vitro experiment, DPP-4 inhibitor promotes EMT in epidermis
layer, enhance the expression of CXCL12 during wound healing of diabetic
mice and patients. Meanwhile the collagen expression and deposition sig-
nificantly reduced in STZ-induced diabetic mice with DPP-4 inhibitor treat-
ment. Moreover, our clinical trial observed that the time of complete wound
closure median reduced from 87 day to 71 day, and the healed ulcer rate
of 3 months increased from 56.25% to 87.10% after DPP-4 inhibitor treat-
ment (P<0.05). Survival analysis using a Kaplan-Meir curve (Log rank=16.53,
P=0.0004) further confirmed that DPP-4 inhibitor accelerate diabetic wound
healing. Taken together, these results show that DPP-4 inhibitors improve
diabetic wound through direct and indirect enhancing EMT and diminishing
scar formation. Therefore, this study provides clinical and experimental evi-
dences suggesting that DPP-4 inhibitors are the preferred therapy for DUs.

Supported By: National Natural Science Foundation of China (81500647 to
M.L), (81471039 to H.Z): Chongqing Science Foundation (CSTC2016JCYJA1584,
CSTC2013JCSFC10001-5 to M.L) Clinical Research Foundation of Third Military
Medical University Xingiao Hospital (to M.L.)

52-LB
Influence of Antibiotics on Biofilm-Producing and Planktonic Cul-
tures of Microorganisms Isolated from Patients with Diabetic Os-
teoarthropathy
ANTONINA B. NIKOLAYEVA, SAULE B. AKHMETOVA, ANDREY M. BELYAYEV,
SARA K. BAIGUZHINA, AIGUL E. MEDETOVA, ISLAMBEK KARILHAN, MERUERT
A. GAZALIYEVA, LYUDMILA L. AKHMALTDINOVA, SAULE R. ZHAKENOVA,
ALSHYNBAY K. SULTANOV, GULZHAN M. TASTANQVA, VITALIY A. FEOKTISTOV,
YERLAN Z. MAKHMETOV, Karaganda, Kazakhstan
The purpose of our procedure was to investigate influence of antibiotics
on planktonic cultures and biofilms of S.aureus isolated from patients with
diabetic foot syndrome. The sensitivity of microorganisms to action of anti-
biotics was studied by CLSI microdilution method. 200 pl bacterial suspen-
sions of S. aureus (1.8x108 cells/well) were placed in each well of 96-well
microplate. The microplate was incubated at 37°C for 48 hours for formation
of biofilms. The antibiotics at dilutions (1, 56-12, 50 mg/ml) in meat-peptone
agar with 1% 2, 3, 5-triphenyl tetrazolium chloride (TTC) were added to wells
of microplate. We estimated reduction of TTC to purple formazan in viable
cells visually after 24 h incubation with TTC. Our results showed that the bio-

For author disclosure information, see page LB107.
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film MIC (minimal inhibitory concentration) for some antibiotics was higher
than the planktonic MIC for same antibiotics. Planktonic culture of reference
strain S. aureus ATCC 6538p was more sensitive to cefazolin and cefotaxime
than biofilm-producing culture. Planktonic culture S.aureus isolated from pa-
tients was more sensitive to cefazolin and ceftriaxan than biofilm-producing
microbes. And reference strain was more sensitive to antibiotics than iso-
lates. Our results provide a basis for future studies of microbial biofilms as-
sociated with its effective elimination from wounds.

Table. MIC Values of Antibiotics in Planktonic Cultures and Biofilm-Producing
Cultures (MIC, mg/ml).

Antibiotic Reference Reference Isolates Isolates

strain strain (biofilm-  (planktonic (biofilm-

(planktonic producing culture) producing

culture) culture) culture)
Gentamicin 1.562 1.562 3.125 3.125
Cefazolin 3.125 6.250 6.250 12.50
Ceftriaxon 1.562 1.562 6.250 12.50
Cefotaxime 1.562 3.125 6.250 6.250
Kanamycin 3.125 3.125 6.250 6.250

DIABETES EDUCATION
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Improvement in Self-Care Behaviors and Glycemic Control follow-
ing the Integration of Simulation Education and Case Management
into Diabetes Self-Management Education for Type 2 Diabetes Pa-
tients

YONG HUANG, HONG JI, YUMEI ZHANG, Danyang, China

Objectives: This study evaluated disease outcomes at a regional hospital
based on the addition of simulation education and case management to a
diabetes self-management education (DSME) program for the care of pa-
tients with type 2 diabetes.

Design, Setting, and Participants: The study was prospective and fol-
lowed the patients from enrollment to 6 months. A total of 100 patients
who were diagnosed with T2DM were recruited and randomized into the
following groups: 1.) an experimental group that received a simulation edu-
cation (SE) intervention plus nurse case management (NCM) and DSME, The
primary patient outcome HbATc was determined based on laboratory exami-
nations, and secondary outcomes, including adherence to diet recommenda-
tions, physical activity, blood glucose self-monitoring, diabetes knowledge
(measured by self-care behaviors scale), and other physiological factors
(e.g., lipids, blood pressure, and body mass index (BMI)), were recorded. All
measures were collected at baseline and after a 6-month follow-up period.

Results: A significant difference in ADA diabetes care standard items
was observed between groups at 6 months, which included HbATc (7.22%
+1.06% vs. control 8.35 + 1.46%,p<0.01), FPG (7.19+1.89 mmol/L vs. con-
trol 8.09+1.47 mmol/L,p<0.05), and PBG (10.22+2.40 mmol/L vs. 11.96+2.02
mmol/L,p<0.01). Patient-reported outcomes were encouraging. For example,
the combined simulation education and case management with DSME in-
tervention program resulted in significant changes in adherence scores
in diabetes self-care behaviors, including blood glucose self-monitoring
(0.80+0.50 vs. control 0.29+0.34, p=0.000). These changes were significant-
ly associated with HbAlc changes at 6 months.

54-LB
Delivery of Diabetes Telehealth Services to a Rural Clinic
ERIC L. JOHNSON, Grand Forks, ND

Introduction: Care delivery systems need to meet the needs of patients
with diabetes to improve outcomes (1,2). The utilization of evidence-based
guidelines along with systems changes (i.e., electronic health record) has
been shown to increase the quality of diabetes care (3,4). Underserved ru-
ral communities generally do not receive the same care as those living in
urban area (5). Telemedicine health care service delivery appears to be an
important tool in improving diabetes care for those living in more remote and
underserved areas (6,7,8).

Methods: Altru Health System, a community based health care system
in Grand Forks, ND, includes a full service diabetes center. In December of
2013, one of the diabetes center physician providers began a telemedicine
clinic service for diabetes patients at the Heart of America Medical Center
in Rugby, ND, a community of approximately 3,000 in a remote rural area of
north central North Dakota. The onsite Certified Diabetes Educator (CDE)
coordinates encounters via a commercial video link application.
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Maximum A1C levels of referred patients at a clinic visit prior to being
seen by the diabetes telemedicine service will be compared to the best A1C
levels in those patients with the requisite visit as extracted from the elec-
tronic health record. Likert scale patient satisfaction surveys are included.

Results: HgA1C values from last contact (mean=7.58, 95% Cl, 7.16-8.00)
were compared to the maximum values prior to contact (mean=8.68, 95%
Cl, 8.25-9.11). Analysis revealed a significant difference (t;3=6.03, P < .001,
95% Cl, .73-1.47; d=.83).

A summary of responses to the Telemedicine project satisfaction Likert
scale survey (n=13) showed that for each survey item but one item, respons-
es are "Agree” or "Strongly Agree.”

Conclusions: In this group of rural patients served by a diabetes telemedi-
cine service coordinated by an onsite CDE, A1C reduction was significant
and patient satisfaction was high. This is a viable model for diabetes care
delivery in a rural setting.

55-LB
Advancing Patient Safety and Access to Concentrated Insulin (U-
500R) in the Veterans Health Administration (VHA)
STACEY J. LUTZ-MCCAIN, ARCHANA BANDI, MEG LARSON, Pittsburgh, PA,
Edinboro, PA

The national epidemic of diabetes and the exposure of Vietnam veterans
to Agent Orange has led to insulin resistance requiring concentrated insu-
lin (U-500R) for glycemic control. Initiation of U-500R insulin is limited to
endocrinology expertise housed at “hub” Veterans Health Administration’s
(VHA's) located hours away from smaller “spoke” facilities. To overcome the
potential health care disparities and improve patient safety, a program was
developed ensuring that all clinicians could co-manage U-500R insulin.

This program evaluation was undertaken to improve patient safety and
access to U-500R insulin by improving “spoke” clinicians’ knowledge of safe
delivery and management of U-500R insulin. We created an order template
for U-500R insulin, a patient education template, and pharmacy processes
to ensure that all clinicians are able to co-manage U-500R insulin. A conve-
nience sample of clinicians at a “spoke” VHA in northwestern Pennsylvania
was evaluated.

Clinicians completed an anonymous survey including: Informed consent,
Perceived Competence Scale (PCS), 10-item knowledge scale (KS), and a de-
mographics questionnaire. The post-survey included the PCS and KS.

Results from the between-within ANCOVA testing documented sig-
nificant pre- to post-intervention differences on perceived competence, F
(2,52)=77.42, p <.001, partial eta?=.598, indicating a very large effect size.
Perceived competence scores significantly increased from the pretest
(M=4.06, SD=1.49) to the posttest (M=6.21, SD=0.74). A Wilcoxon Signed
Ranked Z Test was used to evaluate Knowledge Scores (KS). Pretest KS
scores ranged from 20% (F) to 100% (A+). At post test, the mean KS scale
score was 94.00 (SD=7.35), equivalent to an “A” grade. Post-test KS scores
ranged from 70% (C) to 100% (A+).

In conclusion, our program enhanced health care process and increased
provider knowledge and confidence of delivery and management of U-500R
insulin for veterans.

56-LB
Dietary Behaviors and Carbohydrate Metabolism in Overweight and
Obese Young Adults
EUNSEOK CHA, SUDESHNA PAUL, BETTY BRAXTER, MELISSA FAULKNER,
GUILLERMO E. UMPIERREZ, Daejeon, Republic of Korea, Atlanta, GA, Pittsburgh, PA

Background: Decreased insulin sensitivity and impaired insulin secretion
are key factors progressing from normoglycemia to prediabetes and to dia-
betes. Sustained hyperinsulinemia increases the risk for beta cell exhaus-
tion and cardiometabolic diseases. Overweight and obese young adults who
frequently skip meals and are binge eaters are vulnerable to glucose spikes
and hyperinsulinemia leading to develop early onset T2D.

Aim: The purpose of this study was to provide greater understanding
of the associations between dietary behaviors and glucose metabolism in
overweight and obese young adults in order to increase the precision of nu-
trition education to prevent early onset T2D. Differences in race/ethnicity
and gender were examined to explore population specific diabetes preven-
tion program priorities in overweight and obese young adults.

Method: A descriptive, correlational cross-sectional study design was
used. Overweight/obese sedentary young adults ages 18-29 were recruited
from the metro Atlanta area using diverse recruitment methods. Self-admin-
istered survey questionnaires, anthropometric assessment, blood pressure,
and labaratory data collected in a clinical research unit were used.

Result: Overall, dietary quality was fair (mean score 62.49 out of 95) and
no racial difference (African Americans [AA] vs. non-African Americans)

For author disclosure information, see page LB107.
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was identified in the calorie intakes and dietary quality. Appropriate car-
bohydrate and protein intakes from good nutritional sources (e.g., fiber rich,
unsaturated fat diet) within adequate calorie consumption were contribut-
ing factors to increase insulin sensitivity. There was a marginal interaction
effect between insulin sensitivity and beta cell function by race; the rate of
an inverse relationship between insulin sensitivity and beta cell function
was higher in the non-AA group compared to the AA.

Conclusion: Findings are useful to develop an age specific nutrition guide-
line to prevent early onset T2D in high-risk young adults.

Supported By: National Institute of Nursing Research (KOINR012779) Emory
University; U.S. Public Health Service (UL1RR025008)

57-LB

Retainment and Recruitment Challenges to Diabetes Education in
the South Bronx
ARAFAT OMIDIRAN, SOMIYA HAIDER, ALBANIA SENCION, LAURA QUIGLEY,
PATRICK MASSEO, JOSE TIBURCIO, DOUG REICH, Bronx, NY

Lifestyle changes, including diet and exercise, are important components
of managing type 2 diabetes. However, achieving these behavior modifica-
tions can be especially challenging in low-income neighborhoods, due to lim-
ited resources and low health literacy. In an effort to address this disparity,
a Department of Family Medicine in the South Bronx participated in a pilot
education program that focused on nutrition and physical activity. Targeting
the 21% of Department patients diagnosed with diabetes, participants were
recruited through telebanking, and waiting room recruitment as well as re-
ferred by physicians. Enrolled patients were expected to attend 4 90-minute
weekly classes and a booster session 3 months after the final class. The
program efficacy was evaluated looking at before and after health indica-
tors, while a qualitative process evaluation was also conducted through
patient and CHW interviews. There was an average 1.84% decrease in A1C
levels over the course of the intervention. Towards the end of the study A1C
levels plateaued, however, this is consistent with similar studies. There was
an overall decrease in patients’ healthcare charges and ED visits one year
after the program. Barriers in retaining attendance and recruitment among
patients were significant. Often patients recruited for participation refused,
referencing receiving other diabetes education interventions as the reason
for their disinterest. Although recruited patients were motivated to improve
their health, only 30% of enrollees completed all weekly and booster ses-
sions, even with CHWs calling as a reminder prior to each class. Many pa-
tients were often unreachable because phone numbers had changed or were
disconnected. Patients also missed classes due to scheduling conflicts but
were offered opportunities to make up classes. This study suggests that
patient motivations, priorities and levels of commitment need to be better
understood and accommodated before implementing classes aimed at life-
style changes.

58-LB
Readmission Factors of Patients with Type 2 Diabetes
VERONICA S. TIMPLE, Chula Vista, CA

Background: Hospital readmissions within 30 days of initial discharge oc-
cur frequently, but relatively limited research has focused on patients with
diabetes. The problem of diabetes among hospitalized patients, is signifi-
cant, costly, and some are considered preventable. Unfortunately, there is
relatively limited research focused on patients with diabetes to identify
which aspect of disease management and patient care factors contribute to
the costly and preventable readmissions.

Objective: The purpose of this study was to identify the factors associated
with 30-day hospital readmissions in patients with type 2 diabetes.

Methods: This retrospective descriptive correlational study involved 400
samples from the 2014-2015 electronic health records (EHRs) in an urban
hospital. Samples were patients who were at least 65 years and older and
were discharged from the acute inpatient setting with a type 2 diabetes
regardless of their admitting diagnosis. Data abstracted included patient
characteristics (age, gender, and race), hospital discharge disposition (home,
skilled nursing facility, or rehabilitation center), clinical biomarker (Hemoglo-
bin A1C), diabetes medications (oral, insulin, or both), disease management
(whether the patient received DSME or seen by an Endocrinologist), length
of stay, and comorbidities.

Results: Race, medications, Diabetes Self-Management Education
(DSME), and comorbidities are the readmission factors significantly associ-
ated with 30-day readmission in patients with type 2 diabetes who are at
least 65 years of age.

Implications to Nursing: Findings from this study have important implica-
tions for policy development and nursing practice. Identification of the fac-
tors associated with 30-day readmission will enable the healthcare team
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to make better assessments and provide the best possible care to prevent
preventable readmissions.

59-LB
Feasibility and Perceived Benefit of a Shared Decision-Making
(SDM) Approach to Pediatric Diabetes Retinopathy (DR) Screening
AMY GILLILAND, JODI KRALL, LINDA M. SIMINERIO, INGRID M. LIBMAN,
Pittsburgh, PA

Intensive education and treatment during childhood and adolescence,
in preparation for the transition to adult care, can prevent or delay the
onset and progression of diabetes (DM) complications. Yet, availability of
developmentally-appropriate strategies to empower youth to make DM self-
management decisions is limited. This study evaluated a SDM approach to
engage and prepare youth with T1D in understanding benefits of early and
routine DR screening, potential risk of eye disease and methods to prevent/
delay this complication.

A literature review and focus groups with DM experts and young adults
with T1D informed development of a DR screening SDM tool. A DM educa-
tor trained pediatric DM clinic nurses on SDM and to administer the tool to
eligible patients during routine visits. Youth >10 y and > 2 y T1D duration
(n=113, 41% female, 88% white, mean age 15.5+2.8 y, HbATc 8.5+1.9%) were
randomly assigned to either the SDM intervention (n=59) or serve as con-
trols (n=57). Both groups completed a survey with Likert-scale items about
attitudes and beliefs related to DR.

Regardless of group assignment, worry about DM-related vision loss
pasitively correlated with age (r=.204; p=.03). The SDM group was in stron-
ger agreement than the control that DM affects eye health (4.27+0.8 vs.
3.77£1.2; p=.01). The SDM group also highly rated the tool, agreeing or
strongly agreeing that it helped them learn that DM affects eyes (75%), un-
derstand the importance of routine eye exams (86%), learn about the DR
screening process (74%), feel more comfortable with getting eyes checked
(72%) and improve their interest wanting to take care of their DM to maintain
eye health (88%). In addition, 77% of SDM group agreed that tool should be
delivered in practice similarly to the study protocol.

These results demonstrate that a SDM approach and use of a tool de-
signed for young patients with T1D is feasible and offers a learning oppor-
tunity that may help them make informed decisions about their DM manage-
ment.

Supported By: The Beckwith Institute

60-LB
Perceptions of Reproductive Health (RH) and Complications among
Adolescents and Young Adult (AYA) Males with T1D
ANDREA RODGERS FISCHL, DANA ROFEY, DENISE C. CHARRON-PROCHOWNIK,
DONALD SWARMER, ANA DIAZ, INGRID M. LIBMAN, Pittsburgh, PA

Approximately half of males with T1D report RH complications (e.g., erec-
tile dysfunction, decreased libido, orgasmic dysfunction) as early as 25 yrs.
Some RH complications are associated with other serious complications
(e.g., neuropathy) and may be delayed/prevented by tight glycemic control.
It's imperative to raise this awareness in AYA males, who are vulnerable to
suboptimal health care and poor glycemic control. Yet these sensitive topics
are rarely discussed by health professionals (HP) during clinic visits.

A Diabetes Transition Care Program (PREP U for Transition) was initiated
for AYA with T1D at a major academic Children’s Hospital to provide care and
small group discussion-education sessions on relevant topics, including RH
and sexuality with diabetes, RH complications, risks, prevention strategies,
and initiating discussion with HP. Prior to the sessions, a survey was given
to all male participants (n=16; 17-22 yrs) to explore their perceptions of RH
and rate a list of complications on a scale of 1 (mast concerning) to 5 (least
concerning).

Highest rated concern was retinopathy; the lowest rated concern was
RH. Following the RH session, male participants stated that this information
was “new” and “helpful”, “never heard this before.” Verbal comments were
documented to inform program development. The following responses were
given when asked, “What should be included in these sessions?” 1.) “give
us what you got...all of it...everything specific”, 2.) “don’t repeat sex ed,
maybe just a review...STD's", 3.) “material specific to diabetes”, 4.) “contra-
ceptive methods for both guys and girls”, and 5.) “start basics for younger
teens and keep adding stuff.”

AYA males with T1D in a Diabetes Transition Program were receptive to
receiving information and discussing RH and complications. Knowing risks,
preventative measures, and strategies to initiate discussions with HP could
empower AYA males to maintain healthy lifestyles to delay/prevent these
complications.

Supported By: Children’s Hospital of Pittsburgh

For author disclosure information, see page LB107.
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61-LB
Quantifying the Knowledge-Behavior Gap in Youth with Type 1 Dia-
betes
RAYHAN A. LAL, ALEJANDRO SHEPARD, CALVIN WU, TRACEY SAMKO,
KATHERINE HALSTEAD, MELISSA BRIZUELA, MARC WEIGENSBERG, PAOLA A.
SEQUEIRA, Palo Alto, CA, Los Angeles, CA

Objective: Previous studies demonstrate lower socioeconomic status is
associated with poor glycemic caontrol. Frequently, we combat inequalities
through education regarding nutrition and carbohydrate counting. A pediat-
ric carbohydrate counting quiz (PCQ) was previously developed and validated
at Case Western which demonstrated a strong correlation between carbo-
hydrate counting knowledge and Hemoglobin Alc (HbA1c). We sought to de-
termine whether a similar correlation exists in the pediatric type 1 diabetes
population at Los Angeles County Hospital.

Research Design and Methods: As part of a randomized controlled trial for
an educational carbohydrate counting game we collected pre-intervention
data. The PCQ was administered to 42 pediatric patients in our type 1 dia-
betic clinic. Scores were correlated with HbA1C.

Results: In the original PCQ validation 41 child participants were recruited
with mean PCQ score of 85 + 11%, mean HbATc 8.9 + 1.6% and higher PCQ
score correlated significantly with lower HbA1C (r=-0.32, P=0.04). The Los
Angeles County pediatric endocrine population is older with longer duration
of diabetes, identified more frequently as Hispanic, reported lower parental
education, had greater use of multiple daily injections over insulin pump and
had higher mean HbA1c than the Case Western group. There was no dif-
ference in gender or age at diagnosis. In our study mean PCQ score is 77%
+15% and mean HbA1c is 10% + 2%. Higher PCQ scores did not correlate
significantly with lower HbA1C (r=-0.20, P=0.20).

Conclusions: In the Los Angeles County group it is more difficult to estab-
lish a significant association between carbohydrate counting knowledge and
HbA1c. Explanations include poor compliance with insulin, poor knowledge
of foods the patient eats and difficulty translating knowledge into action.
We propose utilizing the correlation between PCQ score and HbATc in clin-
ics to quantify the “knowledge-behavior gap.” For the under-served mere
knowledge is not sufficient to ensure an A1C in the target range.

62-LB
Managing Type 2 Diabetes Mellitus with Shared Medical Visits in a
Medically Underserved Setting
ALEXANDRA SCHLOSS, BRIGID HALLORAN, MILAGROS NEYRA, VIOLA SPAHIU,
SARAH HIPKENS, TONI ARENSTEIN, New York, NY
Our study aims to examine an innovative model to increase access to
care for patients with type 2 diabetes (DM2), a growing subgroup of the
medically underserved. We postulated that patients with DM2 who partici-
pated in shared medical visits (SMVs) would demonstrate improved health
outcomes at rates that are equal to or faster than the current standard of
care (individual medical visits). Specifically, our study highlights the utility of
SMVs to meet the needs of patients in an urban Federally Qualified Health
Center (FQHC). This retrospective cohort study had primary outcome of time
to goal HbA1c of less than 7. Secondary outcomes included time to comple-
tion of overdue quality metrics specific to patients with diabetes. Overall,
44% of patients in SMVs (N=36) compared to 28% of patients in the control
group (N=103) achieved controlled Alc (approaches sig p=0.07). Controls
were 51% less likely to lower Alc below 7.0 compared with SMV patients
(p=0.03) adjusting for gender and age (each had no impact on reduced Alc).
Of the secondary outcomes examined, two showed statistically significant
improvement in SMV patients: pedal pulse palpation was completed in
97% of SMV patients vs. 46% of controls (p<0.01), and diabetic eye exam
screenings were performed in 72% of SMV patients vs. 51% of control group
patients (p=0.02). Patients at our FQHC with DM2 and poor glycemic con-
trol were more likely to reach glycemic control if they participated in SMVs
vs. standard medical visits. SMV patients also achieved glycemic control
more quickly than patients in the control group. Our secondary outcomes
also demonstrated improvements in two of the standard quality metrics for
patients with a diagnosis of DMZ2 that are typically more difficult to achieve;
namely pedal pulse checks and diabetic eye exam screenings. Our study not
only demonstrates the SMV as an acceptable alternative to the current stan-
dard of care, but also suggests an intervention that may reach an increased
number of patients in a limited resource setting.
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63-LB
Impact of a Diabetes Mobile App with In-App Coaching on Glycemic
Control
SHEFALI KUMAR, HEIDI MOSESON, JASPREET UPPAL, CHANDRA Y. OSBURN,
MARK HEYMAN, JESSIE JUUSOLA, San Mateo, CA, New York, NY

In-person diabetes self-care programs have traditionally helped people
manage the condition, leading to improved glycemic control (i.e., reducing
Alc levels) and prevention of complications. Newer mobile self-care pro-
grams are more feasible, but program impact on clinical outcomes must be
assessed. We therefore conducted a 12-week-long intent-to-treat single-
arm study to evaluate the impact of a mobile diabetes self-care program
(One Drop | Maobile app and Experts' coaching program) on glycemic control
for 146 individuals with uncontrolled type 2 diabetes (T2D) (Alc = 7.5%).

Study participants used the app to track self-care activities, set goals,
receive data-driven insights, community support, tips, advice, recipes, and
inspiration. A Certified Diabetes Educator delivered diabetes education and
24/7 on call support via the in-app messaging feature, and participants were
provided a glucose meter and test strips. We collected self-reported de-
mographics, and baseline and 12-week Alc. On average, study participants
were 52 + 9 years old, 73% were female, 26% were black or Hispanic, 49%
had less than a college degree, 48% were on insulin, and 81% were obese.
Duration since T2D diagnosis was 10 + 7 years, and average baseline Alc
was 9.9% + 2.0%.

A total of 127 participants completed baseline and 12-week Alc data. To
correct for missingness, multiple imputation with predictive mean match-
ing generated 13 imputed datasets. According to a pooled unadjusted and
adjusted repeated measures model (adjusted for age, sex, race, education,
years since diabetes diagnasis, insulin use, and BMI with robust standard
errors), Alc improved by -0.8% (p<0.001 for unadjusted and adjusted) from
baseline to 12 weeks.

The landmark UKPDS trial showed that a -1.0% Alc improvement is as-
sociated with a reduction of diabetes-related complications and deaths.
Results from our study suggest that this mobile app and coaching program
may reduce the Alc of people with uncontrolled T2D, potentially reducing
their risk of complications.

64-LB
Diabetes Education Using Electronic Modules in Rural Communities
CARALISE W. HUNT, KENDALL HENDERSON, Auburn, AL

Diabetes self-management education (DSME) is the cornerstone of type 2
diabetes (T2DM) management. With appropriate DSME, peaple living with
diabetes can learn to manage their diabetes which could prevent diabetes
complications. Diabetes prevalence is higher in rural areas compared to ur-
ban areas. People living with diabetes in rural areas face significant chal-
lenges to diabetes care including limited access to diabetes education.

Purpose and Objectives: The purpose of this pilot study was to develop,
implement, and evaluate the effectiveness of diabetes self-management ed-
ucational modules delivered via iPad devices to increase self-management
knowledge levels in adults living with T2DM in rural communities. Specific
objectives included: develop evidence-based DSME modules for people liv-
ing with T2DM; conduct a pilot study to provide DSME in the areas of self-
monitoring of blood glucose, medication-taking, healthy eating, exercising,
and monitoring for complications; and evaluate the effectiveness of the in-
tervention to increase diabetes self-management knowledge among people
living with T2DM in rural communities.

Design/Methods: This pilot study involved collaboration between nursing
and engineering faculty and students. DSME modules were developed by
nursing faculty members. Engineering students prepared the modules for
electronic delivery on iPad devices. The modules were presented to people
living with T2DM who attended health promotion clinics offered by school
of nursing faculty and students in rural communities. Participants completed
a diabetes knowledge questionnaire before and after educational modules
were presented.

Outcome: Thirty people living with T2DM participated in the pilot study.
Participants were predominantly African American females. Preliminary
data analysis using the paired t-test found statistically significant (p <.01)
differences in diabetes knowledge levels from pre to post-educational in-
tervention.

For author disclosure information, see page LB107.
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65-LB
The Use of “Car Culture” as a Way To Engage Mexican-American
Men In Diabetes Programs
JEANNIE B. CONCHA, SANDRA GONZALEZ, TERRY SANCHEZ, CYNTHIA
CHACON, SANDRA COBOS, MICHAEL MALDONADO, DANIEL MONTES, VIVIAN
OLIVARES, El Paso, TX

U.S. Hispanics are burdened by the diabetes epidemic, and although pub-
lic health and community diabetes programs have been implemented, His-
panic men are underrepresented in these programs. Engaging men to par-
ticipate in diabetes programs is important because, relative to women, they
are: a) less knowledgeable about the disease, b) less likely to visit diabetes
specialists, and ¢) delay medical care. In El Paso, TX, a city of predominately
Mexican-American residents, 1 in 4 residents have diabetes. To improve
equitable access and inclusiveness of men in diabetes programs, a com-
munity-academic partnership was established to develop a male-specific
program. The objective of this research is to: 1.) investigate the enrollment
and completion rate of men in diabetes programs compared to women, and
2.)describe the evolution of a community-academic partnership and Commu-
nity Based Participatory Research to assess the feasibility of an “AutoShop”
initiative to engage Mexican-American men.

Methods: Aim 1.) data come from six El Paso Diabetes Association’s pro-
grams between 2015-2017 and one YMCA Diabetes Prevention Program in
2016-17. A total of 604 individuals were enrolled in the programs (75% fe-
male, 25% male). A two-tailed t-test was conducted to compare the mean
program enrollment of men and women. Logistic regression was used to as-
sess the relationship between gender and program completion.

Results: Aim 1.) There was a difference in enrollment mean score for wom-
en (mean score=65.00) vs. men (mean score=21.28; p=.01) and men were
less likely to complete a series of classes (0R=.30, 95% Cl: .159-.588). Aim
2.) Local support of the “AutoShop” initiative has led to the development of
a) a steering committee, which includes several universities, nonprofit, and
hospital stakeholders and b) a working group of Certified Diabetes Educators
and auto/vehicle technicians to translate diabetes information into analo-
gous car part and maintenance activities for the production and pilot testing
of educational materials.

Supported By: University of Texas at El Paso
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Increased Long-Chain Saturated Fatty Acid Content of Intramus-
cular Diacylglycerol Contributes to Skeletal Muscle Insulin Resis-
tance
KYOKO MIURA, TOMOKO TAKEDA, YOSHIKO INOUE, SAYAKO NAKANO,
YOSHIRO KITAHARA, SATOSHI IWAYAMA, Kawasaki, Japan

A high intramyocellular lipid content is strongly associated with insulin
resistance and diacylglycerol (DG) plays an important role in the develop-
ment of muscle insulin resistance. Long-chain saturated fatty acids (LCFA)
are also important for induction of lipotoxicity in the peripheral tissues and
suppression of insulin signaling. In this study, we investigated the relation-
ship between the fatty acid composition of DG and skeletal muscle insulin
sensitivity in rats fed a high-fat diet, and we evaluated the acute effect of
exercise on the fatty acid composition of intramuscular DG. After Sprague-
Dawley rats were fed a high-fat diet for 8 weeks, elevation of the fasting
plasma insulin level and the phospho-IRS-1 (Ser307) (pIRS-1) level in gas-
trocnemius muscle occurred, and insulin sensitivity was low in the insulin
tolerance test. The palmitic acid (PA) and stearic acid (SA) content of DG in
gastrocnemius was about 1.5-fold higher than in control rats. Then the rats
were subjected to resistance training (RT), in which dorsiflexion of the distal
hind limb was induced by electrical stimulation of the tibialis anterior (TA)
muscle (5 mA pulse at 100 Hz for 1100 msec), and lengthening contraction
(LC) of TA was induced at an angular velocity of 100 deg/sec from 45° to
135° (10 contractions every 10 sec with five sets of LC). After six days of RT,
the PA and SA content of DG in gastrocnemius was decreased in a training
intensity-dependent manner, and plRS-1 in gastrocnemius was normalized
by RT. The level of LCFA, especially PA in DG, was significantly associated
with the pIRS-1 level in gastrocnemius. These effects of RT on gastrocne-
mius were also observed in the contralateral muscle that was not subjected
to RT. These findings indicate that the LCFA composition of DG in skeletal
muscle plays an important role in the development of muscle insulin resis-
tance. Local application of RT can improve systemic muscle insulin sensitiv-
ity by reducing the LCFA content of DG.

A ADA-Supported Research
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67-LB
Mini-dose Glucagon as a Novel Approach to Prevent Exercise-In-
duced Hypoglycemia in Type 1 Diabetes
MICHAEL R. RICKELS, STEPHANIE DUBOSE, HOWARD WOLPERT, ELENA TOSCHI,
ROY W. BECK, MARTIN CUMMINS, BRETT J. NEWSWANGER, MICHAEL C.
RIDDELL, Philadelphia, PA, Tampa, FL, Boston, MA, Austin, TX, Toronto, ON, Canada
Patients with type 1 diabetes (T1D) who do aerobic exercise have a drop
in blood glucose concentration that can result in hypoglycemia. Current ap-
proaches to prevent exercise-induced hypoglycemia include reduction in
insulin delivery or ingestion of carbohydrates, but these strategies may still
resultin hypo- or hyperglycemia. We sought to determine whether mini-dose
glucagon (MDG) given s.c. before exercise could prevent subsequent glucose
lowering, and to compare the glycemic response to current approaches. We
conducted a randomized, 4-period crossover trial involving 15 adults with
T1D who exercised at ~55% VO,,,, for 45 min with no intervention (con-
trol), 50% basal insulin reduction, 40 g oral glucose tabs, or 150 pg gluca-
gon, all administered 5 min before exercise. During exercise, mean plasma
glucose increased slightly with MDG compared to a decrease with control
and insulin reduction, and with a greater increase with glucose tabs. Insulin
levels were not different, while glucagon increased with MDG. Six subjects
experienced hypoglycemia (< 70 mg/dl) during control and 5 during insulin
reduction and none with glucose tabs or MDG; 5 subjects experienced hy-
perglycemia (=250 mg/dl) with glucose tabs and 1 with MDG. MDG may
be more effective than insulin reduction for preventing exercise-induced
hypoglycemia, and may result in less post-intervention hyperglycemia than
ingestion of carbohydrate.
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Supported By: The Leona M. and Harry B. Helmsley Charitable Trust; Xeris
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68-LB
The Effects of Liraglutide Combined with Aerobic Interval Training
Is Prior to Single Pharmacological Treatment or Exercise in Allevi-
ating Diabetic Cardiomyopathy
HUAN CAl, YUXIU HE, JINGQIN LIU, Shijiazhuang, China, Baoding, China
Aim: LEADER study revealed that Liraglutide, plays a role in heart pro-
tection. Aerobic interval training may reduce metabolic complications and
enhance cardiac fitness in T2DM patients. The aim of this study is to explare

For author disclosure information, see page LB107.
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EXERCISE

whether combinations of these two therapies have prior effect than single
treatment in alleviating diabetic cardiomyopathy.

Method: Rats were divided into control group (C), diabetes group (D), Li-
raglutide group (L), aerobic interval training group (A), Liraglutide combined
with aerobic interval training group (LA). Rats in L group and LA group were
treated with subcutaneous injections of Liraglutide (0.3mg/kg/day) for 8
wks. Rats in A group and LA group were subjected to AIT program for 8 wks.
Enzymatic methods and ELISA kits measured serum biomarkers. Histology
and morphometric analysis were used HE staining and electron microscope.
Hemodynamic characterization and cardiac function were determined by
echocardiography.

Results: After intervention, cardiovascular risk biomarkers and BNP con-
centrations were dramatically decreased in L, A and LA group compared
with D groups (p<0.05). Compared with single treatment, LA group showed
obviously reduced insulin resistance (p<0.05). The results of histology analy-
sis revealed myofilament permutation disorder, myocardial fiber gap widen-
ing, lipid accumulation and nuclear lysis were alleviating in L, A, LA group,
but myocardial fiber was much orderly arranged and less lipid droplets in LA
group. The results of echocardiography revealed that all of the three inter-
ventions increased LVEF (p<0.05); but improved FS, E/A ratio, IVRT, CO all
presented in LA group (p<0.05).

Conclusion: The findings of the study is that Liraglutide, AIT and the com-
bination therapy can significantly improve cardiovascular risk biomarkers as
well preserve heart function, but combination therapy is more effective than
single intervention.

69-LB
Exercise Regulates the Concentration of Novel Circulating Factors
in Mice
ROELAND J. MIDDELBEEK, LESLIE ROWLAND, HIROKAZU TAKAHASHI, NOAH
PRINCE, HUI PAN, JONATHAN DREYFUSS, MICHAEL HIRSHMAN, LAURIE J.
GOODYEAR, Boston, MA

Exercise can improve metabolic health for all people and patients with
diabetes; however, the molecular mechanisms that mediate the exercise
response are not well understood. We and others have hypothesized that
exercise causes factors to be released from skeletal muscles, adipose tis-
sue, and possibly other tissues into the circulation, and that these factors
may contribute to the beneficial effects of exercise on health. To identify
novel exercise-stimulated factors, 10-week old female C57BL/6 mice (n=6/
group) performed treadmill exercise at 21.5 m/min and 15% grade. Blood
was collected at baseline, and at 20, 40, or 60 min of exercise, and 1,134
circulating factors were simultaneously measured using a novel aptamer-
based proteomic method. This single bout of exercise significantly altered
6% of the measured circulating factors. In total, 53 unique proteins were
increased and 17 proteins were decreased at any time point. Insulin-like
growth factor-binding protein 1 (IGFBP1), a protein that binds insulin-like
growth factors I and Il, increased 5.6-fold at 40 min and 10.6-fold at 60 min
into the exercise. Dynein light chain roadblock-type 1 (DLRB1), a protein part
of the cytoplasmic dynein 1 complex decreased significantly by ~40% at 40
min and 60 min into exercise. These proteins showed the strongest up- and
downregulation, respectively. KEGG pathway analysis showed significant
changes of the pancreatic cancer and adipocytokine pathway at all-time
points. We estimate ~50% of upregulated proteins have not previously been
identified as exercise-regulated proteins.

In summary, proteomic methodology can be used to identify novel exer-
cise-regulated circulating factors in mice. It will now be critical to determine
the exercise-induced proteomic response in humans, and to determine if
(dys)regulation of these proteins in metabolic disease can mediate the ben-
eficial effects of exercise on health.

Supported By: National Institutes of Health (R01-DK099511 to L.J.G.),
bP30DK36836; Joslin Diabetes Center; T32-DK-07260-038 (to R.J.M.)

A 70-LB
Exercise-Enhanced Macrophage Phagocytosis and Resolvin Bio-
synthesis Is Aborgated by a Diet High in Fat
JING-JUAN ZHENG, ERNESTO P. CALDERIN, LINDSEY A. MCNALLY, BRIAN E.
SANSBURY, MATTHEW SPITE, ARUNI BHATNAGAR, BRADFORD G. HILL, JASON
HELLMANN, Louisville, KY, Boston, MA

Regular exercise prevents the development and progression of chronic
inflammatory diseases including obesity, insulin resistance and diabetes. Al-
though dietary modifications and exercise are effective treatment strategies
for diabetes, the molecular mechanisms by which they prevent or mitigate
disease are unclear. We provide data that exercise (Exe) enhances resolu-
tion of acute inflammation in a diet-dependent manner by promoting mac-
rophage (M®) phagocytosis and by augmenting resolvin D1 (RvD1) levels.

A ADA-Supported Research
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Mice adapted to a 4-week treadmill exercise regimen displayed 1.48-fold
higher M® phagocytotic activity compared with sedentary controls (Sed)
(n=3), and demonstrated earlier neutrophilic clearance (AR;~7 h) during peri-
tonitis. Peritonitis cell extracts from exercise-adapted mice showed higher
Alox5 expression (48 h: Sed 0.77+0.15 vs. Exe 1.7+0.27 relative expression,
n=4-5) and RvD1 (48 h: 29.0+2.1 vs. 52.6+8.9 pg/mL, n=5). Replacement of
fetal bovine serum (FBS) with plasma from exercise-adapted mice stimu-
lated naive bone marrow macrophage (BMM) phagocytosis; conversely,
plasma from sedentary mice diminished phagocytosis (FBS 100.0+11.1% vs.
Sed 68.6+7.1% vs. Exe 135.9+6.0%, n=5-8). Interestingly, BMM treated with
plasma from mice fed a high-fat diet (HFD; 60% kcal fat) during exercise
showed no improvement in phagocytosis. Because RvD1 mitigates inflam-
matory tone in obesity, we questioned how exercise and HFD affect RvD1
biosynthesis in adipose tissue. In mice fed normal chow, exercise resulted in
higher adipose tissue RvD1 (Sed 156.7+12.0 vs. Exe 223.0+24.7 pg/mL, n=5-
7) and increased antiinflammatory M (F4/80+CD301+; Sed 17.5+3.2 vs. Exe
40.9+4.5% F4/80*, n=4-6); whereas HFD prevented these exercise-mediated
effects. These results suggest that an exercise stimulated plasmatic fac-
tor enhances resolution of inflammation. Our findings put forth the concept
that poor dietary choices can block the beneficial pro-resolving effects of
exercise.

Supported By: American Diabetes Association (1-16-JDF-041 to B.G.H.); National
Institutes of Health (P20GM103492)

71-LB

Exercise Training Results in Beiging of White Adipose Tissue (WAT)
in Male, but Not Female Mice
PASQUALE NIGRO, ROELAND J. MIDDELBEEK, ANDREAS BUCH MOLLER,
LESLIE ROWLAND, KAWAI SO, NOAH PRINCE, MICHAEL HIRSHMAN, LAURIE J.
GOODYEAR, Boston, MA

Exercise training can cause WAT to become more metabolically active
and increase marker genes for beiging. Most animal studies investigating
beiging have been in male mice, and little is known whether WAT from
females adapt to training. To determine if exercise training induced adap-
tations to WAT are sex-specific, 10 wk old male (n=16) and female (n=16)
C57BL6/J mice were housed for 11 days in individual cages with (trained)
or without (sedentary) attached running wheels. Females performed more
voluntary exercise compared to males (8.1+1.6 vs. 6.0+3.4; km/day; p<0.001).
In females, there was no difference in body weights between sedentary and
trained, likely due to increased food intake in trained mice (36%; p<0.001).
In contrast, trained males tended to have lower body weights (p=0.08), and
did not significantly increase food consumption. Exercise training in both
sexes similarly decreased fat pad weights of subcutaneous/inguinal (iWAT)
(59%; p<0.001) and visceral/perigonadal (pWAT) (50%; p<0.001). Meta-
bolic and beiging markers in iWAT from male mice revealed that exercise
training increased Ucp-1 protein (86%; p<0.001), and Glut4 (30%; p=0.05),
Dio2 (280%; p<0.01), and Ucp-1 (360%; p<0.05) mRNA, and only tended to
increase Prdm16 and Cidea. In contrast, there was no effect of training on
expression of any of these proteins or genes in iWAT from females. In pWAT,
training in males increased gene expression of Cidea (100%; p<0.05) and
Tfam (50%; p<0.05), but not Ucp-1, Glut4, or Dio2. In females, there was no
effect of training on any of the genes; but interestingly, baseline expression
of Ucp-1, Cidea and Dio2 were ~10 fold higher in females vs. males. These re-
sults demonstrate: 1.) exercise training-induced beiging of iWAT only occurs
in male mice; 2.) pWAT is less responsive to training compared to iWAT, and
3.) baseline expression of numerous genes is different between male and
female mice. These pronounced sex-specific differences must be considered
in future research investigating WAT beiging.

Supported By: National Institutes of Health (R01DK099511 to L.J.G.),
(5P30DK36836); Joslin Diabetes Center

72-LB

Differing Relationships between Daily Physical Activity Time and
Glycemic Control by BMI
YOO MI JEONG, LAURETTA T. QUINN, PAMELA MARTYN-NEMETH, CHANG
PARK, Chicago, IL

Background: Physical activity is recommended for treatment of glycemic
control in people with TIDM. However, declines in glucose levels associated
with physical activity may result in hypoglycemia. Treatment of this hypo-
glycemia may result in increased glucose levels, blunting the positive effect
of exercise. Studies have shown that body mass index (BMI) is increasing
among people with T1IDM. The relationships among exercise, glycemic con-
trol, and BMI are little understood. Therefore, determination of the potential
impact of BMI on the relationship between physical activity and glycemic
control is necessary to identify appropriate exercise interventions.

For author disclosure information, see page LB107.
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Aim: Our study examined the associations among daily time spent in
moderate to vigorous physical activity (MVPA), glycemic control, and BMI in
young adults with TIDM.

Methods: Correlational analysis was conducted to examine the relation-
ships among MVPA, glycemic control (daily glucose means), and BMI.

Results: The mean age of participants (n=35) was 26 years (SD=4.4;
range=19 to 35 years), the mean disease duration was 13.6 years (SD=6.8),
and the mean BMI was 27.1 (SD=3.7). Spearman rho correlational analysis
was conducted. There was no statistically significant relationship between
glycemic control and MVPA. In addition, partial correlational analysis be-
tween glycemic control and MVPA while controlling for BMI showed no sta-
tistically significant relationship. This insignificant relationship was shown
because of non-linearity between BMI and MVPA. However, BMI was nega-
tively related to MVPA (r=-.32, p=.026) and to average Mets (r=.-42, p=.03).

Discussion: MVPA exercise was negatively related to high BMI in young
adults with TIDM. Further investigation is needed to examine the role of
BMI in the relationship between MVPA and glycemic control in young adults
with TIDM.

Supported By: National Institutes of Health
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Pretreatment Fasting Plasma Glucose and Insulin Determine Long-
Term Dietary Weight Loss Success on Low-Carbohydrate vs. Low-
Fat Diet

MADS F. HJORTH, YISHAI ZOHAR, ARNE ASTRUP, LORIEN E. URBAN, R. DREW
SAYER, BRUCE W. PATTERSON, SHARON J. HERRING, SAMUEL KLEIN, GARY D.
FOSTER, HOLLY R. WYATT, JAMES 0. HILL, Copenhagen, Denmark, Boston, MA,
Aurora, CO, St. Louis, MO, Philadelphia, PA, New York, NY, Denver, CO

Background: The optimal diet for weight loss and maintenance remains
controversial. We studied levels of fasting plasma glucose (FPG), insulin (Fl)
and insulin sensitivity (SI) measured by intravenous glucose tolerance test
as prognostic markers for successful weight loss and maintenance among
obese participants consuming a low-carbohydrate (CHO) or low-fat diet for
2 years.

Methods: Participants were randomized to a low-CHO diet (20 g/d as low
glycemic index vegetables with unrestricted fat and protein and a CHO in-
crease of bg/d per week after 3 months until a stable desired weight was
achieved) or a low-fat diet of limited energy intake (1200-1800 kcal/d; <30%
calories from fat). Both diets included comprehensive behavioral treatment.
Participants were categorized as normoglycemic (FPG <100 mg/dl) or pre-
diabetic (FPG=100-125 mg/dl) and also by median FI or SI. Modifications of
dietary effects by pretreatment FPG, Fl and S| were examined in linear mixed
models.

Results: Prediabetic individuals with high Fl lost a mean 7.19 kg more on
the low-fat diet (n=17) than low-CHO diet (n=8) (-6.93 vs. 0.26 kg, respec-
tively; P=.004), whereas prediabetic individuals with low FI tended to lose
more (6.09 kg) on the low-CHO diet (n=7) than low-fat diet (n=6) (-16.03 vs.
-9.94 kg, respectively; P=.084). There was a significant 13.28 kg difference
in response between the groups (P=.002 for diet by group interaction). No
difference between diets was found for normoglycemic individuals with high
FI (n=66) or low FI (n=67) (0.58 kg; P=.78). Using Sl instead of FI produced
similar results.

Conclusion: Pretreatment fasting insulin in prediabetic obese individuals
determines long term weight loss success by ad libitum low-CHO or caloric
restricted low-fat diets. These results may be helpful developing personal-
ized strategies for weight loss.

Supported By: Gelesis
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Count with the Lion, an App to Count Carbohydrates and Beyond
ANDREA E. SCARAMUZZA, CARLOTTA CASTAGNA, MARTA DELLACQUA,
LORENZA BONETTI, RENATA DEL MIGLIO, FABIO COMES, ANTONELLA
BATTAGLIESE, CLAUDIO CAVALLI, Cremona, Italy, Magenta, Italy

Background and Aim: As carbs counting poses sometime difficulty for
children with type 1 diabetes (T1D), they often guesstimate food amount
without performing a real calculation. The aim of the study was to evaluate
the accuracy of carbs estimation using the mobile APP Conta con il Leone.

Methods: Twenty-five children with T1D on pumps (0.7-5.9 years), ages
8-19 years, with T1D duration since 8.1+4.2 years, in fairy good metabolic
control (HbATc 7.55+0.67%), estimated the number of carbs and fat/protein
units appropriate for main meals, randomly using traditional methods (50
meals) or the APP (50 meals).

A ADA-Supported Research
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Results: No difference has been observed about pre-prandial bolus insulin
dose when using traditional carbs counting methods or the APP (6.9+4.7 U
vs. 6.8+4.4 U, p=0.754). However, following APP suggestion, patients used
double wave bolus (DWB) (n=32) more than simple bolus (SB) (n=18) when
using the APP, than when using traditional methods (DWB=9, SB=41) (chi-
square test, p=0.004). Glycemic profiles are shown in the Figure.

Conclusions: Carbohydrate counting and insulin dose estimation using a
specific-designed APP have been effective in managing post-prandial glu-
cose excursions after principal meals in children with T1D, with a more flat
profile especially in the first 90 min after meals. Insulin bolus dose was simi-
lar in the two study arms, however using the APP resulted in significantly
more meals managed with DWB than SB.
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Pretreatment Fasting Glucose Concentration Predicts Weight Loss
on a High-Fiber, Low Glycemic Load Diet: The Healthy Weight for
Living Study
LORIEN E. URBAN, SUSAN B. ROBERTS, YISHAI ZOHAR, ARNE ASTRUP,
MADS FIIL HJORTH, ANASTASSIOS G. PITTAS, SAI KRUPA DAS, Boston, MA,
Copenhagen, Denmark

Background: Identifying predictors of weight loss success may be impor-
tant for individualizing obesity treatments. Several behavioral predictors
have been suggested; however, a need exists for simple, easily measurable
biomarkers that can be used to match individuals to effective treatments.
An analysis of weight loss in participants on a high fiber, low glycemic load
diet was conducted to determine whether pretreatment fasting glucose (FG)
concentration is a biomarker of success.

Methods: Participants who were overweight or had obesity received a
6-month comprehensive behavioral intervention with recommendations to
consume a reduced energy (approximately -500 to -800 kcal/day), low gly-
cemic load, high fiber diet (~45% energy from carbohydrates). Participants
were dichotomized using criteria defined by a previous study into low (<90
mg/dl) and high (90-125 mg/dl) FG groups, and differences in weight loss
were examined using linear mixed models adjusted for baseline BMI, age,
gender and site or Fisher's exact tests.

Results: Participants with high FG (n=58) lost 9.48% (-10.94% to -7.88%)
of their body weight at 6 months which was significantly more than partici-
pants with low FG (n=12) who lost 4.13% (-6.91%, to 1.35%; P=0.038). Ap-
proximately 80% of those with high FG achieved a 5% weight loss compared
to 50% in those with low FG (P=0.064). Fasting glucose, as a continuous
variable, tended to predict inverse weight change at 6 months (B -0.12%;
-0.26% to0 .011%; P=0.072).

Conclusion: Pretreatment FG is a simple, objective biomarker that predict-
ed weight loss success in participants on a high fiber, low glycemic load diet.
This is consistent with previous associations of weight loss with measures
of insulin sensitivity published by our team. These results are also consistent
with other studies presented at this conference and may facilitate matching
individuals to optimized treatments.

Supported By: Gelesis

For author disclosure information, see page LB107.
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76-LB
Remote Care Promotes Low Carbohydrate Diet Adherence and Gly-
cemic Control Allowing Medication Reduction in Type 2 Diabetes
SARAH HALLBERG, AMY MCKENZIE, NASIR BHANPURI, BRITTANIE VOLK,
TAMARA HAZBUN, JAMES MCCARTER, STEPHEN PHINNEY, JEFF VOLEK, San
Francisco, CA, Lafayette, IN

Multiple studies demonstrate that reduced dietary carbohydrate can sig-
nificantly improve glycemic control and reduce medication use; however,
safety and sustainability of this approach has not been tested in a large
population. We evaluated if patients with type 2 diabetes (T2D) could be
supported by a remote care team to sufficiently limit dietary carbohydrate
and protein to improve glycemic control, reduce weight, and reduce medi-
cations over one year. 262 adults with T2D enrolled in this ongoing, 2-yr
intervention where they received personalized nutrition and behavioral rec-
ommendations via continuous remote care by a health coach, medication
management by a physician, biometric feedback, and peer support. At the
time of this interim analysis, 130 of 158 subjects remain actively enrolled
past the 1-yr time point (82% retention). Of these, we have data from 111
patients (mean+SEM; 541y, 401 kg-m-2, 75% female) who have completed
1-yr testing. HbA1c at enrollment (7.4+0.1%) improved to 6.1+0.1% (p<.0001)
at 1-yr, and 58% of patients achieved HbATc <6.5% at 1-yr while taking no
diabetes medications or Metformin only. Insulin was reduced or halted in
97% of users; oral glucose control prescriptions (excluding Metformin) were
reduced from 51 at baseline to 8 at 1-yr. Weight was reduced 13.6+0.8%
at follow-up (116+2 kg to 100+2 kg, p<.0001). At 1-yr, significant improve-
ments in TG (176413 to 132411 mg-dL-1, p=.002), HDL-C (461 to 53+1 mg-dL-1,
p<.001), hsCRP (7.5+0.6 to 5.0+0.6 mg-dL-1, p<.0001), and ALT (29.7+2.7 to
20.841.2 U-L-1, p=.0011) were achieved. LDL-P (1269+42 to 1218+39 mmol-L-1,
p=.16) was unchanged.

There were no significant adverse events attributed to the intervention.
These initial data demonstrate that adults with T2D can be supported by
a remote care team to maintain adequate carbohydrate restriction and
achieve significant reductions in HbATc, weight, and medications. Ongoing
work will assess 2-yr safety, efficacy and sustainability.

77-LB

Diet Quality and Glycemic Control in Patients with Type 2 Diabetes
JUSSARA C. DE ALMEIDA, JULIANA P. ANTONIO, ROBERTA A. SARMENTO,
BRUNA B. NICOLETTO, CINTIA C. REAL, INGRID L. MIRANDA, Porto Alegre, Brazil

Evaluation of relationship between diet quality and glycemic control in
type 2 diabetes patients (T2DM). Cross-sectionally, T2DM patients under-
went clinical, laboratory, and nutritional evaluations. Dietary information
was assessed by a quantitative food frequency questionnaire and converted
into daily intakes. Diet quality was evaluated by the Healthy Eating Index
(HEI) version 2010. HbAlc was measured by HPLC method. A ROC curve
evaluated cut-off points of diet quality, considering good glycemic control
(values of HbAlc <7%). Characteristics of patients with HEI values >65%
considered higher diet quality (AUC ROC=0.60; Sensitivity=71.2%; Specific-
ity=52.1%; P=0.018) were compared to low quality diet by Chi-square, Stu-
dent’s t or Mann-Whitney tests. Logistic regression models were performed
with HbA1c=7% as dependent variable, adjusted to age, current smoking,
diabetes duration and treatment, diabetes kidney disease, and sedentary
lifestyle. PASW Statistics 18.0 (P<0.05). A total of 229 T2DM outpatients
[63.0 (58.0-68.5) years; 10.0 (5-19) years of diabetes; IMC=30.8+4.3kg/m?%
HbA1c=8.1(6.9-9.7%)] were evaluated. Patients with low quality diet had a
lower median of age and a higher frequency of current smoking compared to
patients with good diet quality (P<0.05). More patients with low diet qual-
ity had poor glycemic control compared to patients with good diet quality
(83.5% vs. 66.4%; P=0.004). Regarding HEI components, there was a nega-
tive correlation between adherence to recommendation of whole grains,
empty calories and overall diet quality with HbA1lc values (Spearman coeffi-
cients; P<0.05 for all analyses). Patients with low diet quality had 3.93 times
the chance of poor glycemic control (0R=3.93; 95% CI=1.71-9.05; P=0.001)
compared to good diet quality group, after adjusted to confounder variables.

In conclusion, diet quality evaluated by HEI <65% was associated with
poor glycemic control in this sample of T2DM patients.

Supported By: Universidade Federal do Rio Grande do Sul, Brazil: Fundo de
Incentivo a Pesquisa e Eventos; Hospital de Clinicas de Porto Alegre, Brazil
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Pretreatment Fasting Plasma Glucose Determines Weight Loss on
High-Fat Diets: The Predimed Study
RAMON ESTRUCH, DOLORES CORELLA, JORDI SALAS-SALVADO, MADS F.
HJORTH, ARNE ASTRUP, YISHAI ZOHAR, LORIEN E. URBAN, LLUIS SERRA-
MAJEM, JOSE LAPETRA, FERNANDQ ARQS, MIQUEL FIOL, ENRIQUE GOMEZ-
GRACIA, MIGUEL A. MARTINEZ-GONZALEZ, MONTSERRAT FITO, EMILIO ROS,
Madrid, Spain, Barcelona, Spain, Frederiksberg, Denmark, Boston, MA, Las Palmas,
Spain, Malaga, Spain, Pamplona, Spain

Background: Identification of optimal diets for patients with diabetes and
prediabetes, where weight loss appear more difficult than in subjects with
normal glucose control, has been elusive. We studied fasting plasma glu-
cose (FPG) concentration as a determinant of weight change on two diets
high in fat in the PREDIMED trial.

Methods: We analyzed the 1,846 participants with high cardiovascular
risk, but without overt disease, who were randomized to receive one of two
high fat diets for 5 years and who had complete data for yearly determina-
tions of body-weight. Participants were stratified into glycemic categories
by pretreatment FPG (<100 mg/dL; 100-114.9 mg/dL; 115-125.9 mg/dL; =126
mg/dL). Weight change by pretreatment glycemic categories were examined
by linear mixed models for repeated measures adjusting for sex, age, base-
line weight, T2D, hypertension, hypercholesteremia, and diet intervention.

Results: Mean BMI was 29.8 kg/m? (SD 3.7) and the two diets contained
41 E% from fat, 16 E% from protein, and 40 E% from carbohydrate. Weight
change after 5 years was -0.20 kg (Cl: -0.84 to 0.43) in participants with
FPG<100 (n=746), -0.06 kg (CI: -0.84 to 0.72) in participants with FPG be-
tween 100-114.9 (n=329), -1.92 kg (CI: -3.04 to -0.79) in participants with FPG
115-125.9 (n=174), and -1.63 kg (Cl: -2.51 to -0.75) in participants with FPG
>126 (n=597) (Overall P=0.004). Consequently, participants with FPG=115
(n=771) lost more weight [-1.64 kg (CI: -2.29 to -0.99)] than participants with
FPG <115 (n=1075) [-0.19 kg (CI-0.66 to 0.30)] (P <0.001). Further adjustment
for T2D treatment did not change the results.

Conclusions: Participants with elevated pretreatment FPG lost more
weight than participants with lower FPG. These results are important to
develop personalized dietary strategies for weight management in patients
with diabetes and prediabetes where weight loss has been reported to be
more difficult than in individuals with normal glucose control.

79-LB
Diabetes Risk Prediction and Lifestyle Modification
ERNST J. SCHAEFER, JULIA MADDALENA, MASUMI Al, JOI A. GLEASON,
YANHUA ZHOU, CHING-TI LIU, CHARLES WHITE, L. ADRIENNE CUPPLES,
MICHAEL L. DANSINGER, Boston, MA, Framingham, MA, Tokyo, Japan

Background: Diabetes is a major cause of death and disability. Lifestyle
modification decreases diabetes risk. Our goal was to develop a risk predic-
tion model, apply it, and to document benefits of lifestyle modification.

Methods: Framingham Offspring Study participants were followed after
laboratory testing to develop models for predicting diabetes risk using logis-
tic regression analysis. The best model was applied to a large population.
Those with prediabetes or diabetes were assessed before and after being
given a lifestyle planrestricted in dietary sugar, animal fat, and calories with
increased activity; in some cases with telephone coaching.

Results: 2,416 fasting subjects (mean age 58 years) free of diabetes had
specialized testing, and were followed for 9.3 years for new diabetes (166 or
6.9%). The following variables entered the model (p < 0.05, C statistic 0.924):
serum glucose, body mass index, adiponectin, glycated albumin, parental
diabetes, triglycerides, and cholesterol medications (C statistic 0.898 with
only chemistries). In 126,996 subjects the estimated 10 year diabetes risk
was 0.3% in normals and 5.6% in prediabetics. In 8,984 prediabetics with
follow-up, those receiving the Life Plan (12%) had significant (p<0.001) de-
creases in diabetes risk (from 5.9% to 3.2%) in contrast to those who did not
receive a Life Plan. Life Plan subjects also had significantly (p<0.01) greater
reductions in HbA1c, insulin, LDL-C, and triglycerides, than those not receiv-
ing this intervention. Similar results were seen in 2,015 diabetic subjects,
with 5.2% being no longer diabetic when receiving a Life Plan.

Conclusions: A specific and sensitive model for predicting diabetes risk
was developed and applied to a large prediabetic and diabetic population.
Their diabetes risk, glucose homeostasis markers, LDL-C, and triglycerides
were significantly lowered with lifestyle modification as compared to those
not receiving this intervention.

Supported By: Boston Heart Diagnostics

For author disclosure information, see page LB107.
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80-LB
Association of Diabetes Status with Household Food Availability
and Expenditure in the U.S. Adult Population
NAOMI MAISEL, Atlanta, GA
Diabetes (DM) diagnosis leads to higher individual healthcare costs and
may leave less maoney for other household necessities, including food. This is
especially important since a healthy diet plays a central role in DM manage-
ment and control. Using data from 12,355 participants aged =18 years in the
2007-2010 National Health and Nutrition Examination Survey, we examined
whether DM diagnosis was assaciated with household food availability and
expenditures, and whether food security status modified the association. DM
status was determined by self-report of a physician’s diagnosis. Self-report-
ed household availability of fruits, dark green vegetables, salty snacks, soft
drinks, and fat-free/low fat milk was categorized as always/most of the time,
sometimes, or rarely/never for each item. Household food expenditure during
the past 30 days at supermarkets, restaurants, takeout, and other stores was
self-reported in U.S. $ and adjusted for the number of people living in the
household. Household food security was determined by the Food Security
module and categorized as food secure or food insecure. An ordinal logistic
regression model controlling for sociodemagraphic, behavioral and clinical
characteristics was used to estimate the associations between diabetes and
food availability/expenditures. On average, households spent $640.5 (Cl%,
$630.5-$650.6) on food in the past month. We found no bivariate association
between diabetes status and food expenditure ($630.12 in people with DM
vs. $641.35 in those without DM, p=0.44). Availability of food did not vary by
DM status with one exception; household availability of fat-free/low-fat milk
was positively associated with diabetes (p=0.04). The results showed no sta-
tistically significant associations between diabetes and food availability by
food security status. Understanding consumer behavior may inform diabetes
prevention and treatment efforts and ultimately make them more successful.
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Impact of Collaborative Home Visits and Care Management on
Adults with Diabetes and Mental lliness
OLAYEMI S. FASHEMO, MINNIE MATHEW, CHRISTOPHER MCKINTOSH, MARY
ELLEN BRET, LUIGI F. MENEGHINI, ROSEANNE FAIRCHILD, Bedford, TX Dallas,
X, Terre Haute, IN

Diabetes and mental illness generally results in worse outcomes and
greater burden of illness. Our program sought to engage patients with men-
tal illness, poor adherence and elevated Alc despite established outpatient
care. A nurse practitioner (NP) and licensed clinical social worker (SW) team,
liaising with psychiatry and primary care, conducted risk assessments,
interventions and education via both clinic and home visits, provided dia-
betes and mental health treatment, counseling, support and case manage-
ment services, and addressed barriers to care and adherence. We present
data on the first 30 enrollees (22 female, age 52+12 yrs, 50% Hispanic/32%
black) of this quality improvement initiative. Over the course of 12 months,
improvement was documented in mean Alc (11.75+2.2 to 8.74+1.8%, p<0.01),
mean BMI(37.129.0 to 33.5+8.5 kg/m2, p=NS) and mean PHQ-9 scores (22+3
to 1245, p<0.01). Emergency room visits fell from an average of 3.0+2.8
to 1.1+1.4 visits/year (p<0.05). We found significant correlations between
change in PHQ-9 scores and both change in Alc (=0.65, p < 0.01), and re-
duction in emergency care visits (r=0.37, p=0.046). Integrating mental and
medical health services through a team based approach led by an NP and a
SW was an effective approach towards improving metabolic outcomes and
acute health care utilization in this challenging patient population.

Figure. Depression Scores and Metabolic Outcomes from Baseline to 12
Months.
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82-LB
Diabetes-Related Stress, Perceived Stress, Coping Strategies, and
Eating Behavior in Type 2 Diabetes
MINSUN PARK, LAURIE QUINN, Chicago, IL

Although nutrition therapy is considered a cornerstone of type 2 dia-
betes (T2DM) treatment, there are a limited number of studies examining
whether eating behavior is important in the treatment of T2DM. The goal
of this study is to determine the relationships among stress (perceived
stress and diabetes-related distress), coping strategies (task-, emotion-,
and avoidance-oriented coping), and eating behavior (restrained-, external-,
and emotional- eating behavior) in T2DM. A cross-sectional study design
provided valuable information about the relationships among stress, cop-
ing strategies, and eating behavior. Our analyses included 183 adults with
T2DM (age 54.7 + 8.8 years; 51.9% female; 68.3% African American) living
in the Chicago area. Average duration of T2DM: 10.0 + 8.0 years; HbA1c: 7.8
+2.0%; and BMI 33.6 + 8.2 kg/mZ. Participants completed the following self-
report questionnaires: the Diabetes Distress Scale (DDS), Perceived Stress
Scale (PSS), Coping Inventory for Stressful Situations (CISS), and Dutch Eat-
ing Behavior Questionnaire (DEBQ). Path analysis was used to test specific
direct and indirect relationships among diabetes-related stress, perceived
stress, coping strategies, and eating behavior in people with T2DM.

Results of the study indicated that perceived stress and diabetes-related
stresses were positively associated with restrained-, external-, and emo-
tional-eating behaviors (R%=.440).

In addition, the results of this study suggest that only emotion-oriented
coping was a mediator in the relationship between stress and eating be-
haviors. The proposed study will be beneficial to providers treating people
with T2DM by alerting them to recognize whether patients have restrained-,
external-, and/or emotional-eating behavior. Additionally, this will provide
the foundation for the development of interventions designed to modify dys-
functional eating behaviors to healthy eating behaviors.

83-LB

Disparities in Diabetes Self-Care among Adults in Volusia County,
Florida
MATILDA 0. JOHNSON, BRIDGETT RAHIM-WILLIAMS, Daytona Beach, FL

Data was abstracted from FloridaCHARTS, Florida Department of Health,
Division of Public Health Statistics and Performance Management. Descrip-
tive analyses were conducted to identify differences in diabetes self-care
behaviors by race/ethnicity, age and sex. More men (13.0%) than women
(11.9%) reported ever having been told that they had diabetes. \Women re-
ported practicing more self-care behaviors than men: having had two Alc
tests in the past year (65.9% vs. 51.4%); having had an annual foot exam
(57.3% vs. 52.5%); self-monitoring of blood glucose at least once a day on
average, (77.9% vs. 41.5%), and having had an eye exam (73.1% vs. 72.9%).
Men (60.4%) more than women (52.6%) reported ever having had diabetes
self-management education. Prevalence of diabetes was similar amongst
adults 65+ and 45-64 compared to younger (18-44) adults (17.1%, 15.1% and
5.0% respectively). Older adults (68.6%) reported self-monitoring of blood
glucose at least once a day on average, 77.0% of older adults reported hav-
ing had two Alc tests in the past year, and having had an annual foot exam
compared to adults ages 45-64 (74.6% vs. 45.6%). More adults between
the ages of 45-64 reported having had an annual eye exam compared to
adults 65+, (77.6% vs. 74.7% respectively), and received self-management
education than those 65+ (63.5% vs. 49.3%). More Hispanic (27.3%) than
non-Hispanic black (12.5%) and non-Hispanic white (10.2%) adults have been
told they had diabetes. Non-Hispanic whites (69.4%) with diabetes reported
self-monitoring blood glucose at least once a day on average. Non-Hispanic
whites (79.6%) reported having had two Alc tests in the past year. Non-
Hispanic whites (69.4%) reported having had an annual foot exam, having an
eye exam (72.2%), and reported ever having had diabetes self-management
education (58.3%). Minority groups remain under-represented in reporting
of diabetes care and management. This exclusion from scientific literature
speaks to the urgency to fill the knowledge gaps in minority health and
health disparities.

For author disclosure information, see page LB107.
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84-LB
Clinically Significant Cognitive Impairment in Older Adults with
Type 1 Diabetes
NAOMI CHAYTOR, CELESTINA BARBOSA-LEIKER, LAURA GERMINE, IRL B.
HIRSCH, RUTH S. WEINSTOCK, Spokane, WA, Belmont, MA, Seattle, WA,
Syracuse, NY

Little is known about cognition in older adults with type 1 diabetes (T1D).
The goal of this study was to determine the degree to which older adults
with T1D perform below normative data on neuropsychological testing and
to determine correlates of clinically significant cognitive impairment.

Neuropsychological, diabetes-related (hypoglycemia unawareness, se-
vere hypoglycemic events, presence of diabetes complications) and glyce-
mic (Alc, Continuous Glucose Monitoring; CGM) data were collected from
201 community dwelling older adults (=60 years) with longstanding T1D (=20
years).

Clinically significant cognitive impairment (2 or more tests >1.5 SD below
published norms) was present in 55% of the sample. Those with any dia-
betes complication, hypoglycemia unawareness, or >2 severe hypoglycemic
events in the past year were approximately twice as likely (odds ratios 2.72,
2.20 and 2.11 respectively) to have clinically significant cognitive impairment
than those without these factors. In univariate analyses, cognitive impair-
ment was associated with higher Alc (7.9% vs. 7.5%) and night time average
CGM glucose (171 mg/dL vs. 157 mg/dL). Those with cognitive impairment
spent less time below 60 mg/dL at night than those with normal cognition.
These glycemic variables did not, however, uniquely predict cognitive im-
pairment when added to the model that included complications, hypoglyce-
mia unawareness, and recent severe hypoglycemic events. Diabetes dura-
tion, age of onset, daytime CGM, and lifetime severe hypoglycemic events
were not related to cognitive impairment status.

The majority of older adults with T1D in our sample had clinically signifi-
cant cognitive impairment. Novel correlates of cognitive impairment were
identified, including hypoglycemia unawareness, recent severe hypaglyce-
mic events, and CGM variables. Longitudinal research is needed to deter-
mine if these risk factors are prospectively associated with cognitive change
over time and if their modification alters outcomes.

85-LB

Digital Behavioral Counseling for Diabetes Risk Reduction in a
Workforce
CYNTHIA M. CASTRO SWEET, MARK G. WILSON, MICHAEL D. EDGE, ERICA N.
MADERO, MEGAN MCGUIRE, MEGAN PILSMAKER, DAN CARPENTER, SCOTT
KIRSCHNER, San francisco, CA, Athens, GA, Davis, CA, Boston, MA

The objective of the study was to evaluate program participation and risk
factor reduction from a digitally delivered, intensive behavioral counseling
program for a workforce at risk for obesity-related chronic disease. Eligible
employees of a global corporation were offered a digital health program
modeled after the Diabetes Prevention Program. Annual biometric and self-
reported health assessments conducted on the workforce were used to ex-
amine changes in chronic disease risk factors (i.e., weight, fasting blood glu-
cose) in program participants relative to a propensity-matched comparison
group of non-participating employees. A total of 829 employees participated
in the program; among them, 634 had annual biometric data available for
analysis. A comparison group was matched on baseline demographics and
chronic disease risk factors, resulting in a 2:1 match. In longitudinal analy-
ses, the warkforce on average was gaining an average of 3.5 pounds an-
nually before program inception. Engagement in the program was positive;
83% of all enrollees completed the majority of the curriculum and 31% lost
at least 5% of their starting weight. Compared with propensity-matched,
non-participating peers, the program participants demonstrated greater
reductions in body weight, improved fasting blood glucose and improved
nutritional intake after a year. The digital health program was effective for
engaging employees in health behavior change and reducing risk for type 2
diabetes. Digital options can facilitate widespread implementation and
should be considered as part of a comprehensive strategy to reduce risk for
obesity-related chronic conditions.

86-LB
Development and Feasibility of mHAT: A Smartphone App to Im-
prove Awareness of Hypoglycemia
CHRISTEL HENDRIECKX, STEVEN TRAWLEY, ERIC 0, VIRGINIA HAGGER,
TIMOTHY C. SKINNER, DAVID AUSTIN, JANE SPEIGHT, Geelong, Australia,
Burwood, Australia, Darwin, Australia
Background: As part of an online psychobehavioral intervention to prevent
severe hypoglycemia, we developed and piloted a smartphone “app”, based
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on the diary feature of Blood Glucose Awareness Training (BGAT) designed
to improve awareness of hypoglycemia. “mHAT" (mobile Hypo Awareness
Training) guides users through 4 steps each time they check their blood glu-
cose routinely: 1.) reflecting on external cues (insulin, food/drink, activity);
2.)identifying hypoglycemic symptoms; 3.) recording their estimated glucose
level, and 4.) checking/recording their actual level.

Methods: In user acceptance testing, 6 adults with type 1 diabetes (T1D)
worked through the app in the presence of a researcher, giving feedback on
content, format, and ease-of-use. Following revisions, adults with T1D were
recruited into a pilot study, to use the app for 3 weeks and complete a pre/
post survey. A sub-sample was interviewed.

Results: 24 participants used mHAT: 15 women, mean (SD) age 42(15)
years, T1D duration 17(13) years, 13 using an insulin pump, 7 had IAH. 0f 576
datapoints, 26 (5%) showed =6 mmol/L discrepancy between estimated and
actual glucose (13 under-, 13 overestimations). 84 (15%) of actual glucose
levels were <4 mmol/L: 50 (60%) were estimated accurately, 16 as 4.1-5.9
mmol/L, 9 as 6.0-7.9 mmol/L, and 9 as =8mmol/L. 16 users completed the
3-week follow-up survey and 10 were interviewed. 14/16 reported the app
as easy to use and 8/16 as helpful. Suggestions for improvement included:
more detailed feedback and visualization of glucose data, more options on
the cues list (e.g., additional hypo/hyperglycemia symptoms; sleep, exer-
cise).

Conclusions: As an alternative to a paper diary, an app has significant
benefits for the end user, but transferring content to a mobile platform was
challenging. mHAT was feasible and acceptable to users, who gave posi-
tive feedback and constructive critique. This will inform the next version,
which will be evaluated by people with established impaired awareness of
hypoglycemia.

Supported By: lan Potter Foundation
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Team-Based Care Improves Alc and Psychosocial Function in Pa-
tients with Diabetes
KERSTHINE ANDRE, PATRICIA BONONI, KELLEY IEZZI, Pittsburgh, PA

Diabetes is a common and increasingly prevalent chronic disease that cur-
rently affects at least 29.1 million people in the U.S.A. Most patients are
managed by primary care physicians and estimated annual cost attributable
to diabetes management averages 245 billion dollars. Patients with diabetes
are known to have a lower quality of life than individuals without diabetes.
They also have a higher risk for depressive symptoms which may have an ad-
ditional negative effect on their quality of life. Team-based care for chronic
ilinesses has been shown to improve health outcomes. In our institution, the
Diabetes Specialty Center care model (DSC) was recently implemented to
create increased access to endocrinologists, pharmacists, dieticians, behav-
ioral health specialists and nutritionists to provide comprehensive care to
patients with diabetes. After an initial in office visit with an endocrinologist,
pharmacist, diabetes educator and behavioral health specialist, patients
have short-term intensive contact for a period of 12 weeks with a minimum
of weekly tele visits with a team member to address medication adjust-
ments and provide educational and emotional support. Patients entering the
program were assessed using the Diabetes Distress Scale (DDS), a measure
of diabetes related emotional distress, before starting the program and at
the end of 12 weeks. Mean Alc improved significantly from 9.2% to 7.05%
at the end of the 12 weeks. Patients have also demonstrated significant
improvement in distress: over half show improvement in their DDS score.
This effective short-term approach may be a better use of limited resources
leading to significant changes while cost-effective. To see if benefits are
sustained over time, long-term follow-up is planned.

Supported By: Richard King Mellon Foundation

88-LB
Patient Commitment and Its Relationship to A1c and BMI
JANA L. WARDIAN, DANIELLE BERSABE, TOM SAUERWEIN, CHRIS DUKE, San
Antonio, TX, Ann Arbor, MI
Patients who actively participate in healthcare decisions report greater
satisfaction, faster recovery from illness, and better quality of life. We ex-
amined the relationship between patient commitment and Alc and BMl in a
military diabetes specialty clinic. The Diabetes Center of Excellence (DCOE)
and Altarum Institute examined patient engagement with their healthcare
and relationship to diabetes management. Adult Department of Defense
beneficiary patients reported demographic information and completed the
Altarum Consumer Engagement (ACE) measure. Next, clinical information
was extracted from electronic medical records, which included retrospec-
tive Alc and BMI. Data were merged using a unique identifier. The sample
included 273 participants; 58.2% male; mean age of 58.5. Participants were

For author disclosure information, see page LB107.
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primarily white (74.8%) and African American (19.5%); nearly one-third were
Hispanic. The Commitment subscale was significantly inversely related to
Alc trends. Furthermore, when Alc was categorized as 1.) low < 7.0%; 2.)
moderate=7.0% to 8.9%; and 3.) high = 9.0%, there was a similar trend.
Low Commitment patients were 18% more likely to have a high Alc than
high Commitment patients. Over time, this increased from 18% to a sizeable
131%. Patients with high commitment were 16% more likely to keep their
HbA1c under 7.0%; over time, this increased to 65%. About 3/4 of low Com-
mitment patients and moderate Commitment patients were obese (76.1%
and 76.8%, respectively). In contrast, 61.7% of high Commitment patients
were obese, which was a significant difference, z=2.05, p=.04. Low Commit-
ment patients were 2 %2 times as likely to say they were in poor or fair health
(43.1%) compared to high Commitment (16.7%), z=3.2, p=.001. Increasing pa-
tient commitment to management of diabetes has potential to improve Alc
over time. Thus, developing strategies to empower patients to take a more
active role in their healthcare may improve clinical measures.

89-LB
KALMOD: Novel Holistic Clinical Tool to Improve Consultations and
Outcomes
KATHARINE D. BARNARD, ANNABEL ASTLE, JEFF HITCHCOCK, KOREY K.
HOOD, LORI M. LAFFEL, JULIA LAWTON, LAUREL H. MESSER, SIMON O'NEILL,
RENZA SCIBILIA, RALPH ZIEGLER, Portsmouth, United Kingdom, West Chester, OH,
Stanford, CA, Boston, MA, Edinburgh, United Kingdom, Denver, CO, London, United
Kingdom, Melbourne, Australia, Muenster, Germany

Background: KALMOD, based on the Kaleidoscope Model of Care, is a
clinical tool based on a decision-tree questionnaire to enhance patient-HCP
consultations by identifying patient priorities. Supporting holistic, person-
centred healthcare for adults with T1D KALMOD fosters a collaborative
approach between the person with T1D and their HCP. It identifies and ar-
ticulates barriers to optimal diabetes control thus helping HCPs to better
understand the individual needs of their patients in order to match the right
patient to the right therapy at the right time. The purpose is to enhance the
healthcare experience and improve clinical and psychosocial outcomes.

Methods: Mixed-methods pilot study utilising data from focus groups and
interviews and quantitative survey data, to determine the usability, accept-
ability and relevance of the novel KALMOD tool for adults with type 1 diabe-
tes. Qualitative data were analysed thematically with descriptive analyses
of quantitative data.

Results: Three focus groups (n=12) and 6 interviews were conducted
with adults with T1D completing the tool and providing feedback, with a
further 24 participants completing the tool and online survey. Key positive
themes were: relevance, personalised feedback and simplicity of the tool.
The tool was revised in line with recommendations regarding wording of
some questions to aid clarity and remove ambiguity. Survey data showed all
participants thought that the tool was intuitive, easy to use 100% (n=24) and
relevant 95.8% (n=23). It met expectations 91.6% (n=22), was well-balanced
87.5% (n=21), would improve their consultation with their healthcare team
66% (n=16) and would help the healthcare team better understand individu-
als’ needs 58.3% (n=14).

Conclusion/Discussion: The KALMOD tool is acceptable, relevant and tai-
lored to individual needs of adults with T1D in this small pilot study. Further
minor modifications are underway to refine the tool further prior to validation
in a multi-center RCT.

Supported By: Roche Diabetes Care

90-LB
U.S. Media Portrayals of Type 1 and Type 2 Diabetes: A Celebrity
Effect of Mary Tyler Moore?
LINDA J. BEENEY, Normanhurst, Australia
The role of mass media in diabetes has attracted little research attention
despite the powerful influence of media message framing on health policy,
funding, public perceptions and practice of care. Health issues can receive
substantial publicity when a celebrity is diagnosed with a medical condition,
undergoes a procedure or dies. This study aimed to characterize how U.S.
media portrays diabetes, specifically the definition and framing of messages
about T1D and T2D. A secondary objective was to determine whether the
death during the study period of Mary Tyler Moore, who had T1D and was a
strong advocate, influenced media coverage. Articles in major U.S. newspa-
pers were systematically identified on the Factiva database via date-limited
keyword searches using terms diabetes, type 1 diabetes and type 2 diabetes
within headlines and lead paragraphs. Overall data analysis was conducted
on articles sourced from a 12-month time frame. A subset of search results
were compared for a 6-week period before and after January 25, 2017. Both
quantitative (frequency and type of article references, specific use of termi-
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nology, context) and qualitative variables (themes of causal attributions, se-
riousness, personal responsibility and psychosocial issues) were included in
the analysis. Inter-rater reliability was assessed using Cohen’s Kappa. Over
75% of the articles did not differentiate between T1D and T2D. T1D received
little specific coverage (average 4% of the total), framing was focused on
technology and no increase in frequency or change in framing was observed
after Mary Tyler Moore's death. Quantity of media coverage overall was
unaffected during National Diabetes Month. The frames of personal respon-
sibility and lifestyle change dominated articles about T2D. Media coverage
presents confusing messages about diabetes and differences between T1D
and T2D. Media advocacy could usefully reframe diabetes messages to im-
prove public understanding and potentially reduce adverse effects such as
social stigma.

91-LB

WITHDRAWN
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Factors Influencing Health Behaviours and Preferences for a Life-
style Intervention after Gestational Diabetes
JUDITH PARSONS, KATHERINE SPARROW, KHALIDA ISMAIL, ANGUS FORBES,
London, United Kingdom

Women diagnosed with GDM are at high risk of developing T2DM. This
could be prevented or delayed through lifestyle intervention. We explored
factors influencing women's health behaviour and preferences for lifestyle
intervention. We analysed data using Framework Analysis from 6 focus
groups (n=35 women) and semi-structured interviews with 15 women with
prior GDM from a diverse UK population. We identified 8 themes relating
to factors influencing health behaviour: psychological legacy of pregnancy;
relationships with healthcare professionals; physical impacts of pregnancy;
social support and cultural norms; life scheduling; understanding, beliefs and
risk perception; appetite regulation; and prioritisation of the baby. Overall,
participants wanted increased postpartum follow-up with specific individu-
alised lifestyle advice and support. Views on the intervention delivery and
content differed, emphasising the need to tailor interventions and provide
choice and control. Suggested approaches for interventions are: address the
emotional stress of pregnancy; focus more on women's health rather than
just the infant’s; develop flexible interventions with a range of resources
that can be individualised and respond to the transitions of pregnancy and
motherhood; adopt a family centred approach; and convey personalised risk
in a motivational way, with suggested responses (Figure).

Figure. Suggested Approaches for Lifestyle Interventions to Help Prevent
Type 2 Diabetes.
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Supported By: National Institute for Health Research, UK
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Does Time-in-Range Matter? Perspectives from People with Dia-
betes on the Success of Current Therapies and Drivers of Improved
Outcomes
AVA RUNGE, LYNN KENNEDY, ADAM BROWN, ABIGAIL DOVE, BRIAN LEVINE,
SOPHIE KOONTZ, VARUN IYENGAR, SARAH ODEH, KELLY CLOSE, RICHARD
WOOD, IRL B. HIRSCH, San Francisco, CA, Providence, Rl Seattle, WA

Objective: To evaluate patients’ perspectives on the success of current
diabetes therapies, factors having the greatest impact on their daily lives,
and potential drivers of patient-reported improvement in mindset and dia-
betes management.

For author disclosure information, see page LB107.
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Research Design and Methods: In August 2016, 4,746 members of the
dQandA Patient Panel were invited to participate in a 25-question online
survey, which received responses from 3,461 (72.9%) people with type 1 and
type 2 diabetes (n=1,026 and 2,435, respectively).

Results: In terms of outcomes for assessing diabetes therapies, “time
spent in the ideal blood glucose range” was rated as having the biggest
impact on daily life, higher than the impact of HbAlc for type 1s (T1), type 2s
on insulin (T2l), and type 2s not on insulin (T2NI). Only 23% of T1, 25% of T2I,
and 38% of T2NI said that their current therapies are “very successful” at
delivering in-range numbers (70-180 mg/dl), with the lowest scores for post-
meal glucose values <180 mg/dl. Emotional well-being was strikingly low
across all three groups, with a minority rating therapies as “very successful”
on this outcome (22-34%). Success on weight maintenance scored the low-
estin T2 respondents of any question in the survey. A substantial proportion
of respondents in each group (26% T1, 35% T2I, 50% T2NI) reported that a
change in “diet and exercise” would have the biggest positive impact on
diabetes management. For 54% of T1 and 36% of T2I respondents, “Your
blood glucose numbers are on-target all day” ranked as the highest driver
of a positive mindset.

Conclusions: Our results suggest that time-in-range is a crucial outcome
to people with diabetes, and current therapies have significant room to im-
prove on this metric. Combined with low overall success on emotional well-
being, diet and exercise, and weight maintenance, these data support the
need for therapies that improve outcomes beyond HbA1c alone.

Supported By: Eli Lilly and Company; Dexcom, Inc.

94-LB
Pathways between Food Insecurity and Glycemic Control in Indi-
viduals with Type 2 Diabetes
REBEKAH J. WALKER, JONI'S. WILLIAMS, LEONARD E. EGEDE, Milwaukee, WI

Background: Food insecurity has been shown to influence self-care and
glycemic control in patients with type 2 diabetes, however, little has been
done to understand pathways through which this relationship exists to de-
velop targeted interventions.

Methods: 615 adults with type 2 diabetes completed validated question-
naires after recruitment from two primary care clinics. Structured equation
modeling was used to investigate mechanisms through which food insecu-
rity influences diabetes self-care behaviors and glycemic contral.

Results: The final model (see Figure) showed that higher food insecurity
was directly significantly related to increased stress (= 0.14, p<0.001) and
increased HbATc (r= 0.66, p=0.03). Higher stress was significantly related
to poorer self-care (= -0.54, p<0.001), and lower social support (r=-0.41,
p<0.001). There was no significant direct association between food insecu-
rity and self-care, or perceived stress and glycemic control.

Conclusion: Stress serves as a pathway through which food insecurity
influences self-care, suggesting efforts to address stress may influence the
ability to perform self-care behaviors. The direct effect between food inse-
curity and glycemic control, suggests interventions that provide healthy food
choices for individuals with diabetes who are food insecure is also needed to
support healthy diet necessary for good glycemic control.

Figure. Final Model of Influence of Food Insecurity, Perceived Stress, and
Social Support on Self-Care and Glycemic Control.
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Supported By: National Institutes of Health
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Behaviors to Avoid Hypoglycemia in Adults with Type 2 Diabetes
AMIT SHAPIRA, CLAIRE J. HOOGENDOORN, JEFFREY S. GONZALEZ, New York, NY
Few studies have examined the specific behaviors related to avoiding
hypoglycemia in T2D. We assessed the frequency and type of hypoglyce-
mia-avoiding behaviors of patients with T2D treated with oral medications
and/or insulin, and examined the relations between these behaviors and
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iliness factors. T2D adults (N=120, M (SD) age=56 (9.7); 64% female; 62%
black) were recruited from primary care clinics in the Bronx, NYC. Baseline
assessments included Alc, self-monitoring of blood glucose (SMBG), and
self-reports for hypoglycemia-avoiding behaviors and diabetes distress. De-
scriptive analyses were used to characterize the frequency of reported hy-
poglycemia-avoiding behaviors. Bivariate correlation with an applied 10,000
bootstrap and Chi-square evaluated the relations between commonly re-
ported behaviors and illness factors. Average (M(SD)) Alc was 7.9(1.9), 6.7%
of participants reported significant hypoglycemia in the past three months,
41% were on insulin, and average SMBG frequency over the past week was
6.1(7.2). Eighty-five percent endorsed hypoglycemia-avoiding behaviors,
which were associated with worse Alc (p=.005) and greater diabetes dis-
tress (p<.001). The most frequently endorsed behaviors were eating large
snacks (56%), keeping blood sugar above 150 mg/dL (52%), limiting physical
activity (45%), and staying home (42%). In contrast to prior studies, relatively
few endorsed limiting their driving (22%). Insulin users were more likely to
report keeping blood sugar above 150 mg/dL (p=.007). Limiting physical ac-
tivity and staying home were associated with greater emotional distress
(r=0.30, p=.002; =42, p<.001, respectively) but only restriction of physical
activity was associated with higher Alc (r=.26, p=.007). SMBG frequency
was not associated with any reported behaviors. Consistent with previous
reports in other patient populations, behaviors to avoid hypoglycemia were
common in T2D. Specific hypoglycemia-avoiding behaviors should be mare
routinely assessed in these patients.
Supported By: Einstein Diabetes Research Center; National Institutes of Health

(P60DK020541, R18DK098742 to J.S.G.)

96-LB
Evaluation of the Pathway between Adverse Childhood Experienc-
es and Type 2 Diabetes in Adulthood
JENNIFER A. CAMPBELL, GAIL FARMER, SELENA NGUYEN-RODRIGUEZ,
LEONARD EGEDE, Milwaukee, Wi, Long Beach, CA

Introduction: Adverse Childhood Experiences (ACE) are stressful events
that occur throughout the developmental stages of a child's life that can
have traumatic effects and impact on health and behavior in adulthood.
ACEs include three domains of abuse (psychological, physical, and sexual),
and household dysfunction. Greater understanding of the relationship be-
tween ACEs and type 2 diabetes will help guide the development of inter-
ventions to minimize the detrimental impact of ACEs on the development of
type 2 diabetes in adulthood.

Methods: Behavioral Risk Factor Surveillance System (BRFSS) data for
2011 was used to examine the relationship between ACEs and diabetes in
adulthood. 48,526 participants completed the ACE module in 2011. Multiple
logistic models using complex sampling procedures taking into account
stratification, clustering, and sampling weight were used to examine the
relationship between increasing ACE scores (categories for scores of 0-8)
and the odds of diabetes in adulthood. Additional logistic models examined
the relationship between the eight individual categories of ACEs (sexual
abuse, physical abuse, verbal abuse, mental illness, substance abuse, in-
carceration, separation/divorce, and violence) and the odds of diabetes in
adulthood.

Results: Odds of diabetes increased significantly with increasing ACE
scores up to a score of 4. Of the eight individual ACE categories and diabe-
tes, experiencing sexual abuse during childhood showed the strongest ef-
fect on odds of diabetes (OR 1.81, Cl 1.402; 2.330), followed by the physical
abuse component (OR 1.26, although only trend for statistical significance).

Conclusion: For each increase in ACE score, the odds of diabetes in-
creased, up to a score of four. The sexual abuse component of ACEs had the
strongest positive association with diabetes suggesting that sexual abuse is
an important category linking the pathway between ACEs and diabetes and
an important focus for future interventions.

Supported By: National Institutes of Health

97-LB
Continuous Glucose Monitoring-Related Behaviors in the DlaMonD
Randomized Controlled Trial
JOHN B. WELSH, COLLEEN KELLY, EILEEN CASAL, TOMAS C. WALKER, San Diego,
CA, Carlsbad, CA
In the 6-month DlaMonD study, 176 people using multiple daily insulin
injections (99 with T1D, 77 with T2D, mean baseline A1C 8.6+0.6%, mean
age 52+14 Y) were introduced to continuous glucose monitoring (CGM). CGM
adoption was associated with favorable glycemic changes and an overall
~30% decrease in blood glucose monitoring frequency. We studied the fre-
quency of CGM screen views (SV) in a subset of 117 subjects with adequate
SV data, and the relationship of SV frequency to changes in hemoglobin Alc

For author disclosure information, see page LB107.
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(AATc), changes in time in range (ATIR) (70-180 mg/dL), changes in time low
(AT o) (<70 mg/dL), and changes in time high (AT,;) (>180 mg/dL). Subjects
with T1D (n=36) performed 38 SV/d at wk 1, 32/d at wks 2-4, and 22/d at mo
6. Subjects with T2D (n=23) performed 37/d at wk 1, 30/d at wks 2-4, and
18/d at mo 6 (between-times p<0.001; between-groups p >0.05). The Figure
shows correlations of SV frequency with AATc (left), where each increase of
10 SV/d correlated with a -0.2% AA1lc (p=0.02, 95% Cl, -0.04 to -0.4%) and
with AT,; (right), where each increase of 10 SV/d correlated with a -2.9%
AT, (p=0.05, 95% Cl, -0.03 to -5.8%). Increasing SV also correlated with a
non-significant decrease in Ty, (p=0.61) and a non-significant increase in
TIR (p=0.06). CGM data were checked frequently throughout the study and
enable real-time adjustments which contribute to lower Alc and less time in
hyperglycemia in both T1D and T2D.

Figure.
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98-LB
Mental Health and Behavioral Screening in Children and Adoles-
cents with Type 1 Diabetes
SARA H. DUFFUS, KATIE COOPER, NINA JAIN, Chapel Hill, NC

Objectives: To describe the findings of mental health and behavioral
screening performed as part of routine pediatric type 1 diabetes care.

Methods: A retrospective chart review focused on children aged 11 to
17 with type 1 diabetes cared for in a multidisciplinary pediatric endocri-
nology practice. The Strengths and Difficulties Questionnaire (SDQ) self-
reported version was completed by patients as a behavioral and mental
health screening tool. Scores from the 5 domains of the SDQ and the impact
supplement were collected and compared to age-matched normative data
from parent-reported SDQ.

Results: SDQ results were collected from 128 patients with type 1 diabe-
tes. A significantly higher proportion of the group aged 11 to 14 with type 1
diabetes had an abnormal score in the impact category when compared with
normative data (28.4% vs. 15.1% respectively, p=0.002). For patients aged
15to 17 years, there was a significantly higher proportion of type 1 diabetes
patients with abnormal scores across multiple domains, including total dif-
ficulties (20.4% vs. 10.9%, p=0.02), emotional problems (23.7% vs. 14.2%,
p=0.04), peer problems (38.9% vs. 19.8%, p=0.0002), and impact score
(25.4% vs. 13.7%, p=0.009).

Conclusions: This study suggests that patients with type 1 diabetes,
particularly older teenagers, have a higher burden of behavioral issues and
emotional symptoms when compared to their peers without diabetes. Older
teens scored higher in domains suggesting risk for psychologic disorders in-
cluding anxiety and depression, in addition to difficulty interacting appropri-
ately with peers. Furthermore, the significant elevation of the impact score
indicates that these patients perceive that there has been some impairment
of their daily function. These findings highlight the importance of routine be-
havioral and mental health screening in pediatric patients with diabetes, in
addition to underscoring the need for a multidisciplinary management team
including sacial work and psychology.

99-LB

Feasibility, Acceptability, and Initial Efficacy of a Weh-Based Phys-
ical Activity Intervention for Latina Adolescents
BRITTA A. LARSEN, MAYRA CANO, BESS MARCUS, San Diego, CA

Background: Ethnic minority girls report the lowest levels of physical
activity (PA) of all demographic subgroups. Relatedly, rates of overweight/
obesity are nearly 50% higher for adolescent Latinas than for non-Latino
white girls, and over half of Latina girls are projected develop type 2 diabe-
tes in their lifetime. As lifetime health habits are developed in adolescence,
interventions to increase PA in Latina girls are urgently needed to reduce
disparities.

A ADA-Supported Research
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Objectives: To assess feasibility, acceptability, and preliminary efficacy
of a web-based PA intervention for Latina adolescents through a single-arm
12-week demonstration trial.

Methods: Latina girls (age 12-19) engaged in a one-on-one goal setting
session, then accessed a personalized PA website with tools for goal setting
and logging activity, a message board, lists of free places to be active, and
individually tailored PA information based on responses monthly question-
naires. PA was measured via 7-Day Physical Activity Recall Interview (7-Day
PAR) and accelerometers at baseline and 12 weeks, when they completed a
consumer satisfaction questionnaire.

Results: 20 girls (mean age=15.1) attended the initial session, of which
18 returned at 12 weeks. As measured by the 7-Day PAR, PA at baseline
was 24.4 (SD=26.9) minutes/week. At 12 weeks, mean PA was 78.9 (44.3)
minutes/week, with a mean increase of 60.7 (42.6) minutes/week. Acceler-
ometer data will be presented. The goal setting tool was ranked as the most
useful feature of the website. The majority (72%) said they were satisfied
with the program, and 72% would recommend it to others. The most com-
mon complaint was having to log in to use the website. The most common
suggestion was to incorporate texting and/or an app.

Conclusions: The intervention showed good initial efficacy and retention
was high. While acceptability was generally high, shifting the intervention
to a smartphone app may be more appealing and would bypass the incon-
venience of logging in.

Supported By: National Institutes of Health (RO3NR014329)

100-LB
The Relationship between Program Engagement and Weight Loss in
the First Year of a Digital Diabetes Prevention Program Translation
S. CAMERON SEPAH, LUGHUA JIANG, ROBERT J. ELLIS, KELLY MCDERMOTT,
ANNE L. PETERS, San Francisco, CA, Irvine, CA, San Raphael CA, Los Angeles, CA

Objective: Translations of the Diabetes Prevention Program (DPP) have
proliferated in recent years, with increasing expansion to digital formats.
Although these digital DPPs have consistently shown favorable clinical
outcomes, investigations of how participant engagement predicts those
outcomes have largely focused on the simple correlation of in-person atten-
dance or online lesson completion. The present study took a more statisti-
cally detailed approach to this question.

Research Design and Methods: In a single-arm, non-randomized trial, 220
patients with prediabetes were enrolled. During the first year, participant
engagement with a suite of online resources (curriculum, tracking tools,
and interaction with a human health coach and peer support groups) was
quantified. Relationships among these engagement metrics were examined
using factor analysis, and relationships with weight loss at 16 weeks and
52 weeks (obtained via a wirelessly connected scale) were explored using
regression analysis.

Results: Metrics of participant engagement were significantly correlated
with 16-week and 52-week weight loss. Factor analysis of engagement
metrics revealed two underlying dimensions, one comprising lessons and
tracking consistency, and the other comprising website logins and group
participation. When these two factors were used to predict weight changes
at 16-week and 52-week weight loss, only the logins and group participation
factor remained a statistically significant predictor of weight loss.

Conclusions: This study adds to the growing DPP translation literature
by highlighting the need to clarify which aspects of program engagement
predict weight loss—and which do not. This question is particularly timely
given the exponential growth of digital DPPs, accelerated by their antici-
pated reimbursability via the Medicare Diabetes Prevention Act.

101-LB
Gender Invariance in the Relationship between Social Support and
Glycemic Control
JONI'S. WILLIAMS, REBEKAH J. WALKER, LEONARD E. EGEDE, Milwaukee, Wi

Background: The aims of this study were to investigate which components
of social support (SS) influenced glycemic control and if the relationship dif-
fered between men and women with type 2 diabetes (T2DM).

Methods: 615 adults were recruited from two clinics in the southeastern
United States. Components of SS included emational/informational, tan-
gible, affectionate, and positive social interaction. Structural equation mod-
eling (SEM) was used to understand pathways between SS and glycemic
control based on a theoretical model.

Results: In the model for men and women, tangible support was signifi-
cantly associated with self-care (r=0.16; p=0.046) and affectionate support
was marginally associated with glycemic control (r=0.15; p=0.08). Using
SEM to test gender invariance, there was no statistically significant differ-
ence in the meaning of SS between men and women. Unique invariance

For author disclosure information, see page LB107.
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in responses occurred, including a stronger relationship between tangible
support and self-care for women (r=0.24; p=0.061).

Conclusions: Of the four components of SS, tangible and affectionate
support had the strongest influence on glycemic control. While affectionate
support will improve glycemic control in both men and women, tangible sup-
port will improve self-care management, particularly among women.

Figure. SEM for SS and Glycemic Control and Self-Care.
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Behavioral Strategies Designed to Lower Alc in Those with Type 2
Diabetes May Also Lower Risk of Coronary Heart Disease (CHD)
DANIEL J. COX, ANTHONY L. MCCALL, TOM BANTON, MATTHEW MONCRIEF,
ANN DIAMOND, ANNE TAYLOR, Charlottesville, VA

Diabetes and CHD have commonalities: lack of diabetes control and lon-
ger duration of diabetes increase the risk of future CHD, and behavioral
interventions to lower Alc and risk of CHD are similar. The UKPDS-0M21
predicts the probability that those with type 2 diabetes will have a CHD or
stroke event in the next 10 years. It uses 5 fixed (age, sex, diabetes dura-
tion, ethnicity, presence of atrial fibrillation) and 5 modifiable risk factors
(smoking, Alc, SBP, total cholesterol and HDL), the latter being potentially
impacted by a lifestyle program. We applied the UKPDS-0M2 risk engine to
data from a previously published lifestyle RCT (GEM)2 targeting post pran-
dial glucose (PPG) that significantly lowered Alc.37 adults (mean age 56 y.,
54% female, mean Alc 8.4) were randomized to Routine Care or Routine
Care+GEM. Pre-post risk of CHD went from 21.6% to 21.4% for Routine Care
and 20.9% to 17.0% for GEM. This was a significantly greater reduction in
risk for GEM (p<.05, one-tailed). In contrast, risk for stroke or fatal stroke
was lower and not impacted by GEM, going from 5.8% to 5.6% for Routine
Care and 5.0% to 4.8% for GEM. These data suggest a lifestyle intervention
to lower PPG may specifically reduce risk of CHD but not stroke.

Figure.
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103-LB
Serum Fructosamine: A Simple and Inexpensive Test for Assessing
Preoperative Glycemic Control
NOAM SHOHAT, MAJD TARABICHI, SERGE JABBOUR, JAVAD PARVIZI,
Philadelphia, PA

The proper metric for assessment of preoperative glycemic control re-
mains unclear. Serum fructosamine reflects the average glycemic control in
a shorter time period compared to glycated hemoglobin (HbA1c).

Our aim was to examine its role in predicting complications following total
joint arthroplasty (TJA). During 2012 we prospectively screened all patients
undergoing TJA preoperatively using serum HbA1c, fructosamine and blood
glucose levels. Based on the recommendations of the American Diabetes
Association, 7% was chosen as the cut off for HbAlc being indicative of
poor glycemic control. This threshold correlated to a fructosamine level of
292umol/L. All patients were followed and TJA complications evaluated. Pa-
tients with fructosamine levels=292umol/L were compared with those with
fructosamine levels <292umol/L. Complications that were significant in the
univariate analysis were evaluated in a multiple logistic regression model.
A total of 829 patients undergoing primary TJA were included in the pres-
ent study. There were 119 patients (14.3%) with a history of diabetes and
308 patients (37.1%) with HbA1c levels in the prediabetic range. Overall, 51
patients had fructosamine levels>292umol/L. Twenty patients (39.2%) had
a fructosamine level=292umol/L but did not have HbAlc level =7%. Patients
with fructosamine levels=292umol/L had a significantly higher risk for deep
infection (p=0.02), readmission (p= 0.04) and reoperation (p=0.03). PJI and
reoperation rates remained significant after adjusting for age, sex, BMI and
comorbidities (p=0.02, 0.04). Compared to fructosamine, HbAlc levels 7%
failed to show any significant correlation with adverse outcomes. Serum
fructosamine is a simple test that appears to be a good predictor of compli-
cations in patients with known diabetes and those with unrecognized dia-
betes or hyperglycemia. Our findings suggest that fructosamine can serve as
an alternative to HbAlc in the setting of preoperative glycemic assessment.

104-LB

Development of FAD-Dependent Glucose Dehydrogenase for CGM
Sensor
YOSUKE MASAKARI, YASUKO ARAKI, RYOICHI SAKAUE, Noda, Japan

Continuous glucose monitoring (CGM) is an important system for diagnos-
ing and managing diabetes. Currently, the strips of all commercial CGM de-
vices are based on glucose oxidase (GOD), but most systems require calibra-
tion generally every 12 h during the sensor’s lifetime. The one of the reason
is that loss of GOD activity occurs rapidly upon incubation at ambient tem-
perature (30-40 °C). In this study, we tried to introduce some mutations to
Mucor-derived FAD-dependent glucose dehydrogenase (Mp-FADGDH) hav-
ing accurate substrate specificity and obtain new excellent enzyme in long-
term stability. The thermostability of Mp-FADGDH was improved by random
mutagenesis approaches. We combined some beneficial mutations found
from random mutagenesis screening and constructed highly thermostable
Mp-FADGDH (Mp-FADGDH-MT1). Solutions of 1 mg/ml Mp-FADGDH-MT1
and commercial Aspergillus-derived GODs (purchased from Sigma-Aldrich,
Toyobo and Wako) in PBS buffer were incubated at 40 °C. Mp-FADGDH-
MT1 retained 80% of its initial activity after incubation at 40 °C for a week,
however, the activity of GODs (Sigma-Aldrich, Toyobo and Wako) rapidly
decreased to 35%, 30% and 23% of its initial activity, respectively. Also,
Mp-FADGDH-MT1 has high substrate specificity, and the relative activity
for maltose and xylose compared with glucose was under 1%. Therefore, we
expect that Mp-FADGDH-MT1 is suitable for CGM sensor application which
does not require finger stick calibrations.

105-LB
Use of the Accu-Chek Connect System Is Associated with Increased
Treatment Satisfaction and Improved Glycemic Control in Individu-
als with Insulin-Treated Diabetes
PABLO MORA, ANN BUSKIRK, MAUREEN LYDEN, CHRISTOPHER PARKIN, LENA
BORSA, BETTINA PETERSEN, KERSTIN REBRIN, Plana, TX, Indianapolis, IN, Tampa,
L, Boulder City, NV, Mannheim, Germany
The ability to automatically transfer data to clinicians and receive timely
guidance in therapy adjustments via remote consults can positively impact
patients’ perceptions about quality of care, which is positively associated
with glycemic control. The Accu-Chek Connect system consists of a blood
glucose meter, Smartphone app and online web portal. The meter connects

For author disclosure information, see page LB107.
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wirelessly to the user's Smartphone app, which provides multiple functions
to facilitate diabetes management. Glucose test results and other relevant
data are automatically transmitted to secure clinician and personal web por-
tals. This 6-month, prospective, multi-center study assessed the impact of
using the system on treatment satisfaction and glycemic control among 87
adults with insulin-treated diabetes (multiple daily insulin injections [MDI]
and basal only). The Diabetes Treatment Satisfaction Questionnaire (DTSQs)
was administered at baseline and 3 months, and DTSQc at 6 months. Im-
provements in DTSQ scores and HbATc were observed at 6 months regard-
less of treatment modality. (Figure 1) The availability to automatically share
glucose data and other diabetes information with clinicians via use of the
Accu-Chek Connect system is associated with increased treatment satisfac-
tion and improved glycemic control among individuals with insulin-treated
diabetes.

Figure 1. Changes in Diabetes Treatment Satisfaction and HbAlc.
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Use of the Accu-Chek Connect System May Reduce Diabetes-Re-
lated Distress in Parents of Type 1 Diabetes Children/Adolescents
GNANAGURUDASAN  PRAKASAM, CHRISTEN REES, MAUREEN LYDEN,
CHRISTOPHER PARKIN, LENA BORSA, PHIL FLEMING, Sacramento, CA,
Indianapolis, IN. Tampa, FL, Boulder City, NV

The daily burden of managing children’'s/adolescents’ type 1 diabetes
(T1D) can lead to distress and diminished quality of life among parents. Pa-
rental stress is often driven by fear of hypoglycemia, which can lead to poor
glycemic control. The Accu-Chek Connect system may address this issue.
The system consists of a blood glucose meter, Smartphone app and online
data management web portal. The meter connects wirelessly to the user’s
app, which provides multiple diabetes management functions. Glucose test
results and other data are automatically transmitted to secure clinician
web portals and to parents via text messages and personal web portals.
This prospective, interventional, multi-center, post-market, pilot study ran-
domized 78 parents of T1D children/adolescents to system use (N=46) or
control (N=32). The study used the Problems Areas in Diabetes (PAID) scale
to assess the impact of system use on diabetes-related distress at 3 and
6 months. A strong trend toward improvement from baseline PAID scores
was seen at 6 months among system users but not control group parents.
(Figure 1) The majority (88.6%) of system users self-reported that they were
less worried about hypoglycemia. The availability of near real-time glucose
data and related information may reduce diabetes-related distress among
parents of T1D children/adolescents.

Figure 1. Change in Diabetes-Related Distress.
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Use of CGM in Real-World Clinical Practice: Beyond Diabetes
KAl CHIN, SHALIN PANDYA, QUANG NGUYEN, JEFFREY TRUESDELL, DANIEL
PONTORIERO, CHRISTOPHER PARKIN, Las Vegas, NV, San Diego, CA, Boulder City,
NV
Reactive hypoglycemia (RH) describes a condition characterized by recur-
rent episodes of symptomatic hypoglycemia occurring within 4 hour after a
high carbohydrate meal. Although diagnosis is often based on mixed meal
evaluation, a high percentage of symptomatic patients test negative when
using this approach. We assessed the diagnostic value of short-term use (7
days) of continuous glucose monitoring (CGM) in 3 patients (1 male, 2 female)
with suspected reactive hypoglycemia who had no diagnosis of diabetes.
Median age was 33 (31,35) years; median BMI 25.2 kg/m2 (19.5, 31.7). In
all 3 patients, a significant decrease in glucose was observed in response
to carbohydrate intake. These decreases occurred within approximately
30-40 minutes following peak post prandial glucose. (Figure 1) Magnitude
and timing of RH were not associated with gender or BMI. RH can result in
debilitating symptoms similar to those experienced by patients with diabe-
tes. Diagnosis of RM may be missed using mixed meal testing. Utilization of
CGM may provide a practical means for confirming reactive hypoglycemia in
nondiabetic individuals, facilitating early intervention with diet modification.

Figure 1. Magnitude and Timing of Reactive Hypoglycemia.
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Sharing the Outcomes and User Experience from India in the First
750 Type 2 Diabetes Patients with the New Libre Pro 14-Day Glu-
cose Sensor
JOTHYDEV KESAVADEV, SR., LAKSHMY RAMACHANDRAN, ARUN SHANKAR,
SR., ASHWIN DAVID, GOPIKA KRISHNAN, SHEEJA SRINIVAS, ANNIE AJAI
GEETHU SANAL, SUNITHA JOTHYDEYV, Trivandrum, India, Kochi, India

Aim: FreeStyle Libre Pro (FSLP), is the first ever retrospective CGM with
factory calibrated sensor. Clinical outcomes of T2DM patients deployed with
FSLP were analysed and experiences evaluated.

Methods: Clinical outcomes (n=425) were compared. Experiences re-
counted (n=750) in terms of user friendliness, acceptability and sensor fail-
ure were evaluated.

Results: Significant clinical improvements were noted in FSLP group (Table
1). Reasons for sensor failures were identified. Majority recounted a positive
experience with FSLP (Figure 1).

Conclusions: FSLP led to clinical improvements and was widely appreci-
ated. These benefits come at the cost of extra time and efforts spent in
analyzing, interpreting and translating the findings into therapeutic and be-
havioural modifications.

Table 1. Improvements in the Clinical Profile of T2DM Patients (n=425) at 6

Months.

Clinical FSLP group Control group

Parameter (age 55.06 + 13.48y; (age 56.42 +10.08y;
70.59% male; 75.41% male;
T2DM duration 13.89 +8.31y; ~ T2DM duration 12.96 + 7.84y;
38.11% on OHASs; 39.71% on OHASs;
61.89% on insulin+0HAs) 60.29% on insulin+0HAs)
Baseline change at Baseline change at
6 months, p value 6 months, p value
(Baseline vs. 6 months) (Baseline vs. 6 months)

HbA1c% -0.37, <0.0001 -0.11,0.074

FBS (mg/dL) -13.76, <0.0001 -2.99, 0.1682

PPBS (mg/dL) -3.2,0.1209 +14.87, 0.0361

BMI (kg/m?) -0.2,0.0325 -0.14,0.3729

WC (cm) -0.02, 0.9267 -0.17,0.6514

TDD (U) -0.22,0.5353 +1.51,0.0202

For author disclosure information, see page LB107.
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Figure 1.
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The Economic Impact of Adopting Professional Continuous Glucose
Monitoring with the FreeStyle Libre Pro™ System
SHENGSHENG YU, Alameda, CA

Professional continuous glucose monitoring (PCGM) reveals glucose pat-
terns and trends that may not be apparent from HbA,, or self-monitoring of
blood glucose. Previous studies suggested PCGM reduces HbA,, and hypo-
glycemia in insulin users through more informed clinical decision-making.
However, high equipment costs and workflow challenges of existing technol-
ogy (ET), such as Medtronic iPro®2 and Dexcom G4 Platinum, have prevented
wide adoption. The FreeStyle Libre Pro™ system (the SYSTEM) has been
designed to overcome these barriers. Compared with ET, it is simpler to use,
requires little patient involvement with fully disposable factory calibrated
sensors, monitors multiple patients with a single reader, and captures up to
a 14-day glucose profile.

This study aims to assess the costs associated with adopting PCGM using
the SYSTEM from an integrated delivery network (IDN) perspective.

The equipment costs were based on the prices listed on the most recent
physician order forms. Eight interviews were conducted at eight U.S. endo-
crinology offices to assess the clinical workflow using either the SYSTEM or
ET. Based on the published literature, we estimated the medical cost savings
associated with reduced HbA,, and hypoglycemia associated with PCGM
use. All costs are in 2016 USD.

The estimated yearly equipment cost of ET (excluding sensor cost) is
$1,170. This can instead cover 1 reader and 18 PCGM procedures using
the SYSTEM. The improved workflow may reduce estimated staff cost per
procedure from $30 for ET to $6.67 for the SYSTEM. After PCGM, patients
may experience a 0.4% point HbA,, reduction and 43% hypoglycemia event
reduction, resulting in estimated cost savings of $56.42 and $24.73 per
patient-year, respectively. With a $60 sensor cost, the SYSTEM offers a po-
tential cost saving solution for IDNs.

In conclusion, with lower equipment and staff costs, the SYSTEM may
facilitate wider adoption of PCGM, improved diabetes management, and
notable cost savings.

110-LB
FreeStyle Libre Use for Self-Management of Diabetes in Children
and Adolescents
FIONA CAMPBELL, OLGA KORDONOURI, NUALA MURPHY, CAROLINE STEWART,
Leeds, United Kingdom, Hannover, Germany, Dublin, Ireland, Antrim, United Kingdom
The impact of using the FreeStyle Libre™ Flash Glucose Monitoring System
has been reported in adults with diabetes. This study aimed to evaluate the
use of FreeStyle Libre as a replacement for self-monitoring of blood glucose
(SMBG]) in young people (4-17 years) with type 1 diabetes (T1D).
Patients (n=76, 58% CSII users, 46% males) enrolled in a 10 week single
arm European study (UK, Ireland and Germany) underwent 2 weeks baseline
masked (blinded) wear, followed by 8 weeks open use according to labeling.
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The primary endpoint was non-inferiority of glycemic control assessed using
time in range.

Patients were aged 10.3+4.0 years (mean+SD) with baseline HbAlc
7.9+1.0% (62.9+11.1 mmol/mol), T1D duration 5.4+3.7 years and self-reported
SMBG tests 7.3+2.7/day.

Time in range (70-180 mg/dL) significantly improved vs. baseline by
1.0+2.8 hours/day (mean+SD), p=0.0056. HbAlc significantly improved vs.
baseline, -0.4+0.6%, p<0.0001.

Time in hyperglycemia (>180 mg/dL) significantly reduced vs. baseline
by -1.2+3.3 hours/day, p=0.0038, while no statistically significant changes
were observed for time in hypoglycemia (time <70 mg/dL, baseline, 1.1£1.2
hours/day).

Total daily insulin dose increased by 1.4+3.5 units (p=0.0010).

Scan frequency of FreeStyle Libre was on average 12.9 times daily, where-
as SMBG tests dropped from a median of 8.0 (baseline) to 1.0/day during
open use.

Diabetes Treatment Satisfaction Questionnaire showed increased overall
treatment satisfaction for parents (n=70), 21.7+6.6 (mean change score+SD),
p<0.0001 and teens (13+years) (n=23), 18.7+5.6, p<0.0001.

Occurrences of mild or moderate sensor insertion site symptoms were as
expected with device use (96 from 42 patients). Three device-related ad-
verse events (AEs), all mild (dry collection, dry flaky skin and redness) were
reported by 3 patients. There were no device-related serious AEs.

Use of FreeStyle Libre by children and adolescents with T1D improved
glycemic control, reduced HbAlc and improved treatment satisfaction.

Supported By: Abbott Diabetes Care
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A New Method to Evaluate Analytic Performance of CGM Devices
SCOTT PARDO, DAVID SIMMONS, SERGEY ZHUPLATOV, MARC D. BRETON,
Parsippany, NJ, Charlottesville, VA

The mean absolute relative difference (MARD) between CGM and refer-
ence method glucose measurements (RMGM) is commonly used to describe
analytic performance of CGMs, but quantitative analysis demonstrates
that it may be insufficient to characterize CGMs performance. A more com-
plete characterization can be obtained by computing the absolute relative
difference (ARD) of each CGM and RMGM pair, for each subject/sensor
combination. While MARD is easily computed by taking the average, one
may empirically construct the distribution of ARD and fit it to known para-
metric probability distributions. Data from 30 T1D subjects over a month
(NCT01835964) were used to construct such histograms. Only the Gamma
distributions family passed goodness-of-fit tests for all subject/sensor com-
binations, out of 7 parametric distributions. This model and its parameters,
shape and scale, easily provide the expected MARD, and the probability that
CGM and RMGM would be within pre-specified bounds. Figure 1 shows vari-
ous probabilities plotted against MARD, for shape 0.8 to 3.5, and scale 1.5 to
8.0 (756 combinations), highlighting that similar MARDs (from 1.2% to 28%)
may mask different error characteristics: e.g., MARD=12% may correspond
to CGM within 5% of RMGM anywhere between 10% to 25% of the time.

In conclusion, the error probability calculation facilitated by the gamma
distribution model may be a valuable tool for assessing CGM analytic per-
formance.

Figure 1. Probability of Errors within +XX% by MARD.
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Supported By: Ascensia Diabetes Care
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A Randomized Trial Comparing Telemedicine Therapeutic Interven-
tion with Routine Care in Young Adults with Type 1 Diabetes Mel-
litus Treated by Insulin Pumps
MARIANNA YARON, BRURIA SHER, MINA SHOMER, NOA LEVEK, DANIEL
SOREK, TALLI SCHILLER, MONICA GASPER, RACHEL FRUMKIN BEN-DAVID,
KINERET MAZOR-ARONQVITCH, YONI SHAPIRA, EFRAT TISH, ORIT PINHAS-
HAMIEL, Tel Aviv, Israel, Ra‘anana, Israel Ramat Gan, Israel

Objective: To determine whether the use of telemedicine (web-based
downloading data software for blood glucose and insulin pump data) for
insulin dose adjustment is safe and effective as routine treatment in adults
with type 1 diabetes mellitus.

Methods: In a randomized, non-inferiority clinical trial, a total of 67 sub-
jects treated with insulin pump with T1D for =1 year (mean duration 23.5+11.6
years) and HbAlc =6.5% were included. Subjects were randomized to the
telemedicine intervention group (n=31) or routine care group (n=36). Subjects
in intervention group were instructed to download data from insulin pump
and glucometer monthly by CareLink Professional Software. For a period of
12 months they received immediate phone feedback and recommendation
for insulin dose adjustment if needed. In addition, they came in for face-to-
face visits once in 6 months (total 3 visits in 12 months). Control group did
not submit web results and kept routine follow-up visits once every 3 months
(total 5 visits in 12 months).

Results: Of 67 randomized patients (47.8% male; age 43.7+14.1; mean
HbA,, 7.76+0.7% [61+7.7 mmol/mol], 36 were allocated to intervention
group and 31 to control group. At 6 months, HbA,; changes were -0.07%
in intervention group and -0.06% in control group (p=0.99). At 12 months,
HbA,, changes were -0.14% in intervention group and 0.04% in control
group (p=0.71). Treatment satisfaction (DTSQ) and Quality of life (ADDQoL19)
scores were similar in both groups (0.3+0.1 vs. 0.0+£0.07, p=NS and 1.2+0.6
vs. 0.4 +1; p=NS, respectively), although a positive trend was seen in inter-
vention group.

Conclusions: Use of internet-based BG monitoring and insulin dose adjust-
ment is safe and effective as routine care in adults with T1D treated by
insulin pump and reduces the need for face-to-face visits by 40%. The time
consuming regular routine visits may be replaced in a certain subgroup of
diabetic subjects by easy available digital medicine.

Supported By: Maccabi Healthcare Services
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Effectiveness of DPP-4 Inhibitors on Blood Glucose Variability in
Type 2 Diabetes Patients Undergoing Hemodialysis
TOMOMI ISHIKAWA, MICHIHIRO HOSOJIMA, HIDEYUKI KABASAWA, RYOHEI
KASEDA, SHOJI KUWAHARA, NORIAKI IINO, TAKAHIRO TANAKA, NOBUTAKA
KITAMURA, YOSHIKI SUZUKI, ICHIEI NARITA, AKIHIKO SAITO, Niigata, Japan

Background: Patients with end-stage renal disease are at great risk of
asymptomatic hypoglycemia. It is also well known that hemodialysis (HD)
patients often have pronounced blood glucose (BG) variability during HD.
However, precise BG profiles of HD patients are unclear, and the effective-
ness of dipeptidyl peptidase-4 (DPP-4) inhibitors in HD patients with diabe-
tes is unknown.

Methods: We examined BG profiles using continuous glucose monitoring
during an HD session and in the subsequent nighttime in 31 patients with
type 2 diabetes. Differences between the groups receiving and not receiving
DPP-4 inhibitors (n=16 vs. n=15, respectively) were analyzed using the linear
mixed-effects model to assess change in glucose level every 5 minutes.

Results: Analysis revealed a significant interaction between receiving
DPP-4 inhibitors and change in glucose level from the HD start time, with
a significant difference in the slope of 0.1 mg/dL per minute during HD (Fig-
ure). Moreover, a significant interaction was noted between receiving DPP-4
inhibitors and change in glucose level in the subsequent nighttime, with a
significant difference in the slope of 0.05 mg/dL per minute.

Conclusion: DPP-4 inhibitors can potentially suppress BG variability dur-
ing HD sessions and in the subsequent nighttime in patients with type 2
diabetes.

A ADA-Supported Research

Figure. Change in Glucose Level in Patients with Type 2 Diabetes Receiving
or Not Receiving DPP-4 Inhibitors during the HD Session.
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Reducing A1C Levels in Individuals with High-Risk Diabetes Using
the Mobile Glucose Meter Technology

MOSHE KAMAR, YIFAT HERSHCOVITZ, DROR BACHER, EITAN FENIGER, Holon,
Israel, Caesarea, Israel

The aim of glucose meters technology is to improve treatment and glucose
level control for people with diabetes. Frequent self-testing has long been
advocated to improve glucose level control. The Darioc™ Blood Glucose Me-
ter connects directly to a smart mobile device and automatically logs blood
glucose measurements into designated app. Data is transmitted to a cloud
based database.

Methods: We selected a group of high-risk Dario™ users (with baseline
A1C > 8 percent). A retrospective analysis of change in A1C levels for users
measuring at least three times a day over a period of 3 and 6 months was
performed, with sub-analysis stratifying by baseline A1C (>8, >3 and >10).

Results: 276 high risk subjects were selected with levels of A1C >8 (mean
baseline A1C 9.1+1.1) and with greater than three blood glucose measure-
ments taken per day. After 3 months of use 178 (64%) users who started with
A1C > 8 (mean baseline 9.3+1.2) improved by 1 percent on average (mean
of 8.3+1.1 percent). 90 out of 120 (75%) with A1C > 9 (baseline 10.1£1.1) im-
proved by 1.3 (8.8+1.1) percent on average and 36 out of 47 (77%) with A1C
> 10 (baseline 11.1£1.2) improved by 1.7 (9.4+1.3) percent on average. The
users with a baseline A1C greater than 8, 9 and 10 were analyzed after 6
months. 174 users had improved by 1.1 percent (8.2+1.1), 89 users by 1.4
percent (8.7+1.3) and 39 users by 2 percent (9.1+1.5) on average, respectively.

Conclusions: The use of digital smartphone based blood glucose moni-
toring systems in high risk patients has the potential to increase patients’
engagement and awareness for routine self-testing, thus improving their
glucose levels and A1C over time.

115-LB

Continuous Glucose Monitoring for 90 Days: How Stable Are Time-
in-Range and Glucose Patterns?
RAVI RASTOGI, ANDREW D. DEHENNIS, XIAOXIAO CHEN, DEBORAH M.
MULLEN, RICHARD M. BERGENSTAL, Germantown, MD, St Louis Park, MN,
Minneapolis, MN

To help guide personalized diabetes management, clinicians need access
not only to HbATc, but also to glucose monitoring metrics and glycemic pat-
terns in a patient’s history. Glycemic variability was analyzed from the previ-
ously reported PRECISE Il trial, a blinded prospective, single-arm study with
90 subjects using the Eversense® CGM System (30 day implantable, subcu-
taneous glucose sensor with an MARD of 8.8%). This analysis aimed to de-
termine the utility and representativeness of the Ambulatory Glucose Profile
(AGP) plots for different measurement periods consisting of median glucose,
25t-75t percentile (interquartile range) and 101-90t percentile lines as well
as variability metrics, for 14, 30 and 90 days of integrated data (Figure 1).

With longer data periods integrated, there were fewer acute, short term
data fluctuations in the interquartile and 10t-90t percentile ranges enabling
more representative of the glycemic pattern corresponding to the 90 day
AGP. Figure 1 also illustrates the variability of the metrics. In terms of ac-
curacy of the metrics, to achieve 20%, 10% and 5% of the chronic values, for
>80% of the subjects, 14, 43 and 71 days, respectfully, of monitoring were
needed for integration.

For author disclosure information, see page LB107.
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CLINICAL THERAPEUTICS/NEW TECHNOLOGY—GLUCOSE MONITORING AND SENSING

Analyzing the full dataset, we concluded that the clinical assessment for
the AGP patterns at 14, 30, and 90 days would result in similar decisions
about treating the low (3AM) and high (10PM) daily glucose trends.

Figure 1.
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CGM Is Safe for Making Treatment Decisions in Type 1 Diabetes:
Evidence from an In Silico Trial
MARTINA VETTORETTI, ANDREA FACCHINETTI, GIOVANNI SPARACINO,
CLAUDIQ COBELLI, Padova, ltaly
Recently, in silico clinical trials (ISCTs) based on a type 1 diabetes patient
decision-making (T1D-DM) simulation model provided evidence that CGM
can be safely used to make treatment decisions. This modelling helped sup-
port FDA approval of the Dexcom G5 Mobile for insulin dosing decisions.
Here, an ISCT based on an improved T1D-DM simulation model is presented
providing a more comprehensive treatment assessment. Specifically we
compared treatments based on SMBG only, CGM with confirmatory SMBG
(adjunctive CGM) and CGM alone (nonadjunctive CGM). The T1D-DM model
includes four components: the UVA/Padova T1D model, which describes the
kinetics of glucose, insulin and glucagon in T1D subjects; a model describing
the functioning of SMBG and CGM glucose monitoring devices; a model of
the patient’s behavior in making treatment decisions based on SMBG and/

A ADA-Supported Research

LB30

or CGM; and a model of insulin administration via insulin pump. The model
was used to perform a two-week ISCT in 100 adult virtual subjects with
three treatment scenarios: SMBG, adjunctive and nonadjunctive CGM use.
Simulation parameters for the three scenarios were determined based on
literature data and Dexcom G5 Mobile users” data. Treatments were then
compared based on time spent in euglycemia (i.e., between 70 and 180
mg/dl), hypoglycemia (i.e., below 70 mg/dl) and hyperglycemia (i.e., above
180 mg/dl). Compared to SMBG, nonadjunctive CGM use increases median
time in euglycemia from 14.92 h/day to 15.70 h/day, reduces median time
in hypoglycemia from 42.15 min/day to 28.07 min/day and lowers median
time in hyperglycemia from 8.56 h/day to 7.83 h/day. In the adjunctive CGM
scenario, median time in eu/hypo/hyperglycemia are 15.78 h/day, 33.33 min/
day and 7.69 h/day, respectively, and thus similar to the metrics achieved by
nonadjunctive CGM use.

In conclusion, the two-week ISCT based on the T1D-DM model suggests
that nonadjunctive CGM use is as safe as adjunctive CGM use and thus CGM
can be safely used to replace SMBG in making T1D treatment decisions.

117-LB
Performance Evaluation of Five Blood Glucose Monitoring Systems
in the Hands of Intended Lay Users following IS0 15197:2013
DELIA RITTMEYER, NINA JENDRIKE, ANNETTE BAUMSTARK, STEFAN PLEUS,
ULRIKE KAMECKE, CORNELIA HAUG, GUIDO FRECKMANN, Ulm, Germany

The standard for blood glucose meters for self-monitoring (BGMS) ISO
15197:2013 specifies an evaluation of BGMS accuracy when operated by
intended lay-users.

In this study, such an evaluation was performed with 5 BGMS, applying
the accuracy criteria: 295% of the BMGS results have to be within 15 mg/d|
or +15% of comparison results at glucose concentrations < or =100 mg/d|, re-
spectively. Additionally, Consensus Error Grid (CEG) analysis was performed.

100 diabetic subjects that had not used the evaluated BGMS before
performed measurements with the 5 BGMS (Accu-Chek Aviva Connect [A],
Contour Next One [B], FreeStyle Freedom Lite [C], GlucoMen areo [D] and
OneTouch Verio [E]). Afterwards, study personnel performed 2 additional
BGMS measurements as well as measurements with a comparison method
(glucose oxidase or hexokinase).

Accuracy results are shown in the Table. Frequently observed lay-user
errors were not checking the test strip’s expiry date, incorrect blood applica-
tion and mistakes in device handling.

Four of the five BGMS fulfilled user performance criteria of IS0 15197:2013,
but differences in the percentages of results within the accuracy limits and
in the relative bias were observed. No BGMS showed clinically inacceptable
results. To achieve comparable performance in hands of intended users and
professionals, BGMS should be easy to use and resistant to errors.

Table.

S mpasan % of results Bias CEG CEG
System mefthod within %] Zone A | Zone B
15 mg/dll 15% o [%] [%]
Lay-users
A HK 96 -6.3 99 1
B GOD 100 -2.9 100 -
[ GOD 95 -6.7 98 2
D GOD 95 42 9 1
E GOD 93 48 100 -
Study personnel
A HK 100 -48 100 -
B GOD 100 -1.1 100 -
c GOD 99.5 6.1 100 -
D GOD 100 14 100 -
E GOD 88.5 6.5 99.5 05

Supported By: Ascensia Diabetes Care

118-LB
Design and Evaluation of Diabetes Self-Management mHealth Apps
SHIVANI GOYAL, Toronto, ON, Canada
While the pervasiveness of mobile phones has resulted in a consumer-
driven market for diabetes-focused mHealth applications, the majority of
these apps are not evidence-based or rigorously evaluated. The main objec-
tives of this research were to design, develop and evaluate, a consumer-
focused, behavioural app for the self-management of diabetes. Following
a knowledge translation framework, existing evidence around behaviour
change theory, diabetes self-management, and mHealth was reviewed, and
informed the conceptualization of the app features. The app was developed
following user-centered design principles, where iterative feedback was
obtained from patients throughout the process. The resulting intervention,

For author disclosure information, see page LB107.
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bant2, was a consumer-focused app for the self-management of type 2
diabetes, focused on the contextualization of blood glucose readings with
personalized lifestyle behaviours. While a 12-month RCT was designed to
evaluate the impact of bant2 on clinical outcomes, findings from recent stud-
ies led to reconsider both the intervention the evaluation approach. The bant
RCT (n=96) and <30 Days study demonstrated that traditional evaluation of
apps cannot keep pace with the rapidly evolving consumer expectations or
technological landscape. The <30 Days study, a pragmatic evaluation of a
consumer-focused chronic disease self-management app among 70,000 us-
ers, demonstrated how population-level data can power robust evaluations
of apps. Traditional RCTs are lengthy, high cost, do not consider practical im-
plementation, and assume that all users require the same behavioural inter-
vention. The next generation of apps must consider strategies that integrate
with information systems to optimize the use of patient data, through ap-
proaches like precision medicine, to provide patients with dynamic, adaptive
and personalized diabetes interventions. Shifting focus to population-level
approaches will enable the rapid optimization and scalability of diabetes
self-management apps.
Supported By: Canadian Institutes of Health Research

119-LB
Linking Real-Time Blood Glucose to Driver Risk in Diabetes
JENNIFER I. MERICKEL, ROBIN HIGH, LYNETTE SMITH, CHRIS WICHMAN,
EMILY FRANKEL, KAITLIN SMITS, KAZUTOSHI EBE, ANDJELA DRINCIC, CYRUS
DESOUZA, MATTHEW RIZZ0, Omaha, NE Detroit, M/

This pilot study addresses real-world driver safety in diabetes mellitus
(DM). Low or high blood glucose (BG) can impair driver performance, thereby
increasing the risk of crashes. We collected continuous data (over 4 weeks;
3,687 drives) from sensors installed in 35 drivers’ own vehicles (19 with DM;
16 without DM) and measured real-time BG levels in DM drivers using CGM.
We tested the hypothesis that real-world DM driver risk is linked to at-risk
BG levels (<70; >300 mg/dL). DM drivers had at-risk BG 17.96% of total study
time, elevating risk of driving while impaired. DM subjects took 1,940 drives.
DM drivers had at-risk BG 13% of time during driving (<70 mg/dL, 3.4%;
>300 mg/dL, 9.6%) showing insufficient self-restriction. DM driver behavior,
linked to erratic driving based on accelerometer profiles, increased relative
to controls even during eu- to moderate hyperglycemia (3=0.14, SE=0.04,
p=<0.001). At-risk DM driver behavior in impaired BG states, particularly
hypoglycemia, further increased relative to controls in high-speed environ-
ments (8=0.01, SE=<0.01, p=<0.001). At BG levels of 70-300 mg/dL, DM driv-
ers showed the same degree of at-risk behavior across speed as controls
(B=-0.001, SE=<0.001, p=0.27). Models within individual DM drivers showed
greater at-risk behavior with BG <70 mg/dL (=-0.38, SE=0.07, p=<0.0001)
and >300 mg/dL (B=-0.17, SE=0.05, p=<0.001), particularly on high-speed
roadways, mirroring between group analyses. State DMV records of the
subjects showed DM drivers accounted for all crashes (N=3) and 85% of
citations (N=13). These novel results show that real-time BG, particularly
hypoglycemia, is related to real-world, real-time changes in DM driver be-
havior. Findings demonstrate that vehicle sensor and BG data can be used to
quantify individual driver risk in DM. Combining sensor data and phenotypes
of driver behavior can inform patients, caregivers, interventions (education,
training, medical), policy, and design of supportive in-vehicle technology re-
sponsive to driver state.

Supported By: Toyota Collaborative Safety Research Center

120-LB
Lactate and Cortisol Levels during Exercise under Closed-Loop
Control
ELIZABETH LITTLEJOHN, KAMURAN TURKSQY, NICOLE FRANTZ, JIANYUAN
FENG, JENNIFER KILKUS, BROOKS HIBNER, JULIA RITTHALER, NANCY DEVINE,
LAURIE QUINN, MOLLY FRUECHT, ALI CINAR, Chicago, IL, San Diego, CA
A multi-variable artificial pancreas (AP) uses biosensor signals and blood
glucose (BG) from continuous glucose monitors to inform the pump of insulin
decisions and provide warning for low BG, meal detection for delivery of
insulin, and detection of exercise. To understand what affects BG during ex-
ercise, we measured salivary cortisol and lactate during different exercises
under AP conditions. We hypothesize both lactate and cortisol vary accord-
ing to exercise. If so, we can develop an indicator for these factors to provide
feedback to the AP to help BGs remain in target. Thirteen males and females
(ages 19-26 yrs) were studied in a CRC for 60 hrs under AP control. Day 1
consisted of an aerobic session with goal to achieve 80% of target heart rate
range (THRR) based off maximal exercise test, followed by a resistance ex-
ercise based on number of repetitions (reps) subjects were able to complete.
Goal was two sets of 10 reps with first based on subject self-reporting dif-
ficulty; if <8 reps were completed, weight was decreased, if >12 reps were
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completed weight was added. Day 2, resistance training was identical to day
1 followed by aerobic interval exercise based off of the maximal exercise
test. The aerobic interval training protocol was four bouts of high intensity
(90-95% of THHR) exercise, four minutes in duration. Between each high
intensity bout, a 3 minute bout of moderate intensity (60-80% THHR) exer-
cise was completed, in a 4x3 interval. Day 3 was identical to day 1. Results
showed, in general lactate levels went up and cortisols went down during
exercise. Specifically, lactate did not differ across exercise bouts but there
was a statistically significant difference in cortisol across exercise sessions
by repeated measures ANOVA analysis (p=0.03). The interval session led to
significantly lower cortisols than the other two sessions (p=0.01 for both
comparisons). Lactate and cortisols vary during various exercises, particu-
larly cortisol. Understanding these patterns will enhance an AP’s ability to
keep BG in target range.
Supported By: National Institutes of Health; JORF

121-LB
Clinical Comparison of iWel and Medtronic Continuous Glucose
Monitoring (CGM) Devices
DAVID ZENG, JOSE PAGAN, YAN LI, XIAOYAN CHEN, AVEN YU, Exton, PA, New
York, NY, Guangzhou, China, Shenzhen, China

Background: Continuous glucose monitoring (CGM) devices are increas-
ingly being used by diabetes patients today as a result of both convenience
and improved accuracy. All CGM devices on the market require an insertion
device with a relatively large needle sleeve for sensor placement. The iWel
CGM device does not need an inserter due to its short and small sensor.
The device has been used by more than 36,000 patients/sensors in several
countries around the world and will be launched in Europe in 2017.

Study Design: A clinical study was conducted to compare the performance
of the iWel and Medtranic 530G CGM devices in 24 Asian female/male, 16-
68 years old of type 1, type 2 and other diabetic patients. The study was
conducted using open labels in a single study site in China. All patients had
both devices on at the same time with the iWel CGM device located in the
side of an arm (above the elbow) and the Medtronic CGM device located
in the abdominal area. Self-monitoring blood glucose (SMBG) using finger
pricking kits were used for calibration (one and four times per day for the
iWel and Medtronic devices, respectively). The glucose values from SMBG
were also paired with CGM values as reference for determination of accu-
racy. The mean absolute relative difference (MARD) relative to SMBG was
calculated for each device.

Results: The MARD relative to SMBG was 11.1% for iWel and 15.9% for
Medtronic. The data were also analyzed with the Clarke Error Grid method,
with a region A area of 86.73% and 71.67% for the iWel and Medtronic
devices, respectively.

Conclusion: A side-by-side clinical study of the iWel and Medtronic 530G
CGM devices shows a higher degree of accuracy for the iWel device com-
pared to the Medtronic device when it comes to continuously assessing
blood glucose level.

122-LB

Effectiveness of Continuous Glucose Monitoring and Detecting Hy-
poglycemia in Critically Ill Children
GARRY M. STEIL, KYLE F. HUGHES, JAMIN L. ALEXANDER, NATALIE HASBANI,
VINAY M. NADKARNI, DAVID WYPIJ, MICHAEL S.D. AGUS, Boston MA,
Philadelphia, PA

Hyperglycemia and blood glucose (BG) variability are associated with poor
outcomes in critically ill children. When treating hyperglycemia, continuous
glucose monitoring (CGM) can alert providers of impending hypoglycemia,
however, false alarms can impose unnecessary burden on clinicians. To as-
sess the effectiveness of CGM in critically ill children, we analyzed 28,600
paired point-of-care (POC; Nova Biomedical) blood glucose (BG) values and
CGM (Dexcom G4 Platinum, Software 505) values in 364 children enrolled in
the multicenter Heart and Lung Failure-Pediatric Insulin Titration trial (HALF-
PINT, NCT01565941). Additionally, 131 confirmed hypoglycemia adverse
events, defined as BG (POC or laboratory) <60 mg/dL and ending when BG is
> 60 mg/dL, in 65 children were individually reviewed. Mean absolute rela-
tive difference (MARD) of the paired values was 11.8% with a strong linear
relationship between CGM values and BG (r=0.86; p<0.001). With the CGM
alarm set to 70 mg/dL and hypoglycemia defined as BG <60 mg/dL, sensitiv-
ity was 71.6% and specificity was 97.0%. At the start time of each adverse
event, the CGM read < 70 mg/dL in 110 events (84%). CGM can accurately
and effectively alert providers of impending hypoglycemia, but at a cost of
a false alarm rate of 11:1, checking confirmatory BG represents a burden to
bedside clinicians.

For author disclosure information, see page LB107.
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Figure 1. CGM-BG Paired Values (N=28,600).
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*Regression line: CGM = 0.91(BG) + 8.41, Point of intersect: 93.4 mg/dL
Supported By: National Institutes of Health

123-LB
The Effect of Acetaminophen on Continuous Glucose Monitoring in
Critically 11l Children
KYLE F. HUGHES, NATALIE HASBANI, MICHAEL S.D. AGUS, JAMIN L.
ALEXANDER, VINAY M. NADKARNI, DAVID WYPIJ, GARRY M. STEIL, Boston,
MA, Philadelphia, PA

Continuous glucose monitoring (CGM) is a useful method to manage blood
glucose (BG) levels in critically ill children, although measurement interfer-
ence by medications is a known complication. We recently completed a mul-
ticenter study, Heart and Lung Failure-Pediatric Insulin Titration (HALF-PINT;
NCT01565941), using Dexcom’s G4 Platinum sensor (Software 505); this sen-
sor falsely recognizes acetaminophen (APAP) as glucose. Our objective was
to quantify the magnitude and duration of APAP's effect on CGM. BG was
assessed by point of care blood glucose meters (Nova Biomedical). BG and
CGM were interpolated to 5 minute intervals from 1 hour prior to 6 hours fol-
lowing administration of 15 mg/kg of APAP either intravenously (IV), enter-
ally (PO) or rectally (PR) (N=422). Peak concentrations reported by CGM but
not BG for IV, PO and PR APAP were 33.9+2.2,27.6 + 2.0 and 15.0 + 4.1 mg/
dL, respectively, with peak concentration of IV APAP being higher than bath
PO and PR APAP. The duration of PR APAP’s effect on the CGM was shorter
than both IV and PO APAP.

In conclusion, when using CGM on critically ill children, clinicians should
wait approximately 3.3., 3.7 and 2.4 hours after administering IV, PO, and
PR APAP, respectively, to avoid treating false elevations of CGM glucose
attributable to APAP’s effect.

Figure 1. Mean + SE Every 15 Minutes.
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IV*, PO** and PR*** APAP error > 5 mg/dL (p<0.05)

Supported By: National Institutes of Health
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124-LB
Patient-Reported Outcomes (PROs) in Insulin Degludec/Liraglutide
(IDegLira) vs. Basal-Bolus (BB) Therapy in Patients (Pts) with Type 2
Diabetes (T2D): DUAL VII Trial
LIANA K. BILLINGS, ANKUR DOSHI, DIDIER GOUET, ALEJANDRA QVIEDQ,
HELENA W. RODBARD, NIKOLAOS TENTOLOURIS, ANNE KIRSTINE BUSK,
AMAURY BASSE, ESTEBAN JODAR, Evanston, IL, Houston, TX, La Rochelle, France,
Buenos Aires, Argentina, Rockville, MD, Athens, Greece, Saborg, Denmark, Madirid,
Spain

In a 26-wk open-label trial, 506 adult pts with T2D, A1C 7-10% on Met-
formin (met) and 20-50 units insulin glargine U100 (IGlar) were randomized
1:1 to once-daily IDegLira or BB (IGlar + insulin aspart <4 times a day) and
met. Pts’ perceived health status and treatment experience were quantified
using PROs.

Treatment Related Impact Measure-Diabetes showed greater improve-
ments in favor of IDegLira vs. BB in all domains (Table) and Total Score (es-
timated treatment difference [ETD] 6.50 [95% Cl 4.44; 8.57] p<0.0001). The
greatest improvements were in diabetes management (likely driven by items
on avoiding hypoglycemia/weight gain), treatment burden and compliance.
Short Form Health Survey 36 v2 (SF-36) ETD was in favor of IDeglira vs.
BB for the mental component summary (1.83 [95% CI 0.26; 3.40] p=0.023),
driven by mental health (ETD 2.29[95% Cl 0.62; 3.96] p=0.0074). Other SF-36
ETDs were not significant. In a motivation survey 26 wks after randomiza-
tion, 84.5% of IDeglira pts were willing to stay on study therapy vs. 68.1%
of BB pts (odds ratio 2.54 [95% Cl 1.63; 3.98] p<0.0001).

Thus, IDeglira induced greater improvements in PROs, mainly in diabetes
management and treatment burden, vs. BB in pts with A1C 7-10% switched
from met and IGlar. Pts on IDeglira had an equal reduction in A1C, lower
burden of hypoglycemia, fewer injections/day, and weight loss vs. BB.

Table: Change from baseline to week 26 in TRIM-D domain scores. DUAL VII trial:
NCT02420262

IDeglira + met | IGlar + 1Asp + .
Estimated
Observed met
mean change | Observed mean LTS p-value
difference (ETD)
- * - *
(n=252) change (n=254) [95% CI]
Diabetes management | 16.7 6.8 110.76 [7.62; 13.90] | <0.0001
Treatment burden 12.4 4.3 10.50 [7.34; 13.67] | <0.0001
Compliance 9.1 3.9 6.25 [3.82; 8.69] <0.0001
Daily life 35 -0.4 4.23[1.09;7.37] 0.0083
Psychological health 5.7 3.0 2.77[0.32; 5.21] 0.0268

Observed data; MMRM with treatment, region and visit as fixed factors, and baseline value
as covariate. Interactions between visit and all other factors and covariate are included.
TRIM-D questions available at https://eprovide.mapi-trust.org/instruments/treatment-
related-impact-measure-for-diabetes.

*Positive number denotes improvement in parameter being measured.

Cl, confidence interval; IAsp, insulin aspart; IDeglira, insulin degludec/liraglutide; IGlar,
insulin glargine 100 units/mL; met, metformin; MMRM, mixed-model repeat measurement;
TRIM-D, Treatment Related Impact Measure—Diabetes.

Supported By: Novo Nordisk

125-LB
Patients Preferred Different Insulin Glargine Titration Algorithms
from Physicians: A Real-World Survey
LI WANGEN, Guangzhou, China

Background: Patient-directed basal insulin titration have similar efficacy
and safety with physician-directed titration. However, all the titration algo-
rithm are decided by physicians.

Hypothesis: Patients prefer different basal insulin titration algorithms
with physicians.

Methods and Design: If type 2 diabetes patients fail to reach their he-
moglobin Alc target using oral antidiabetic drugs, physicians were asked
to choose their preferred insulin glargine titration algorithms from 5 candi-
dates and give the reasons. Algorithm 1: increased 2-8U weekly based on
3-day mean FPG levels; algorithm 2:2U increased every 3 days; algorithm
3:1U increased once daily; algorithm 4: increased 3U every 3 days; algo-
rithm 5: titration every 3 days, increased 1U, 10%-20% of TDD. Then, we
began to survey patient’s preferred algorithms by providing the same 5
candidates.

Results: A total of 210 physicians participate the survey. 195(92.9%) pre-
ferred algorithm 2, 11(5.2%) preferred algorithm 3, and 5(2.4%) preferred al-
gorithm 4. No physicians preferred other two algorithms. 198 patients were
willing to self-titrated their insulin glargine. Of which, 18(9.1%) patients
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preferred algorithm 2 and 180(90.9%) preferred algorithm 3. No patients
preferred other three algorithms. There were four reasons for most physi-
cians preferred algorithm 2. First, it was recommended by several guidelines
(89.5%). Second, the titrating dose and frequency were moderate (56.2%).
Third, | dont know other algorithms (15.7%). Forth, it was better than other
algorithms (9.0%). In contrast, there were also four reasons for most pa-
tients preferred algorithm 3. First, it was simple (97.5%). Second, titrating 1U
once is safe (13.6%). Third, titrating every day reached target faster (2.5%).
Forth, it does not need calculating mean FBG (1.0%).

Conclusion: Patients prefer different insulin glargine titration algorithms
with physicians. We should pay more attention to 1U increased once daily
algorithm.

CLINICAL THERAPEUTICS/NEW TECHNOLOGY—
INSULIN DELIVERY SYSTEMS

126-LB
Maintaining Glucose Control at One+ Year of MiniMed® 670G Sys-
tem Home Use: Single Center Experience
SATISH K. GARG, ROBERT SLOVER, DOMINIQUE GIORDANO, GREGORY P.
FORLENZA, SCOTT LEE, JOHN SHIN, FRANCINE KAUFMAN, Aurora CO,
Northridge, CA

The safety and effectiveness of 3-month in-home use of the MiniMed
670G hybrid closed-loop (HCL) system has been reported. 19/24 of patients
(mean+SD 28.4+14.6 yrs) continued to use the system for > 1 year at the
Barbara Davis Center for Diabetes, via the Continued Access Program (CAP).
To the best of our knowledge this is the first report of in-home use of the
systemat 1yr.

The Table in the Figure (1a) shows mean Alc and % of sensor use and HCL
control (or Auto Mode), over time. Improvements observed at 3-month (time
in target, 70-180 mg/dL; hypoglycemia, <70 mg/dL, <50 mg/dL; hyperglyce-
mia, >180 mg/dL, >300mg/dl; and CV, were maintained at 1 yr. The Figure
(1b-d) also shows sensor glucose over the 24-hour day, for the 2-week run-in
and combined 3-month study and 9-month CAP periods for all, adolescent
and adult patients. The mean bolus insulin dose in units/day at baseline was
lower than at 1 yr (24.7412.2 vs. 26.7+10.7), while total daily insulin dose in
units/day was essentially unchanged (50.0+16.8 vs. 50.3+17.4). There were
no serious adverse device-related events throughout the study at our site.

At our center, use of the MiniMed 670G HCL system for up to 1 yr was
safe and improvements in glycemia were maintained. Our findings suggest
that long-term use of the system may benefit patients with type 1 diabetes.

Figures.

1a.

Baseline | 3 Months 1year
Mean#SD | MeanSD | MeantSD
Alc(%) 7.7:09 7.0:0.5 7.2+0.9%
Sensor Usage(%) 88.2:7.0 | 80.5:12.4
HCL Control Usage(%) 73.8+10.7 | 68.2+16.4
Time in SG =50 mg/dL 0.840.8 0.610.5 0.6£0.5
Range (%) 5G =70 mg/dL 4.7+3.8 32815 3.5+1.7
70<5G <180 mg/dL | 63.9+11.3 | 70.4%7.5 68.019.4
SG >180 mg/dL 31.5:13.3 | 26.447.5 28.519.8
5G >300mg/dL 3.2t47 2.0:1.8 3.0£3.1
Coefficient of Variation-CV 341441 | 31.713.0 321427

and 24 subjects (28.5+13.6 yrs of age).
Summary 1-year data are based on 19 subjects, except Alc at 1 year (* 13 subjects).

1b. Sensor Glucose of All Patients

Voot iy s v

1c. Sensor Glucose of Adolescent Patients 1d. Sensor Glucose of Adult Patients

‘The 1 year duration includes the 3-month study and 9-month CAP periods.
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127-LB
Automatic Estimation of Basals, ISF, and Carb Ratio for Sensor-
Augmented Pump and Hybrid Closed-Loop Therapy
DANA M. LEWIS, SCOTT LEIBRAND, Seattle, WA

Summary: A tool for automatically tuning insulin pump basal rates, ISF,
and carb ratios has been developed by patients in the open source commu-
nity. Insulin dosing and carb data, glucose data from CGM, and pump pro-
file settings are used to calculate expected blood glucose impact (BGI) for
each glucose value. Each glucose value is then categorized as being most
attributable to basal, ISF, or carb sensitivity factor (CSF=ISF/carb ratio),
and used to calculate adjustments to basals, ISF, and CSF. For each hour,
total BGI deviations and necessary adjustment in basal to bring deviations
to 0 are calculated; 20% is applied to the previous 3 hours' basals. Median
deviation for entire day’s ISF-attributed data and necessary adjustment
in ISF to bring the median deviation to 0 are calculated; 10% is applied.
Total BGI deviations during observed carb absorption are calculated and
compared to total carb intake to calculate new CSF; 10% is applied to
the carb ratio. (n=1)*16 users reported feedback about how well this tool
("autotune”) works.

Outcomes: 75% of surveyed users made changes to their insulin pump
settings after running autotune. 100% of people felt basal suggestions
were accurate: 83% changed their basal rates. They were less sure of
carb ratio estimations (only 69% felt the estimates were accurate): 58%
changed their carb ratios. 88% of people felt ISF suggestions were ac-
curate: 67% changed their ISF. On average in the surveyed population, au-
totune estimated a needed 10.24% average change in hourly basal rates
(net 4.54% increase overall); 29% increase needed in carb ratios; and 19%
increase needed in ISF. Patients felt strongly that using data to assess
changes to pump settings should be the norm rather than relying on the
current methods of guessing or weight-based estimations.

Conclusion: These data show many patients are using non-optimal set-
tings. Pump users and HCPs could benefit from using this type of tool to help
make ongoing changes to ratios and basals.

128-LB
Metabolic Differences between CSIl and MDI in Type 1 Diabetes
Mexican Patients from the Multicentric Study RENACED
RAQUEL N. FARADJI, MARISOL VALENZUELA-LARA, JORGE F. BUSTAMANTE-
MARTINEZ, MARTHA P. CECENA-GONZALEZ, NATALIA E. DE LA GARZA-
HERNANDEZ, ANA ESCOBEDO-ORTIZ, ALDO FERREIRA HERMQSILLO, MARIO
H. FIGUEROA-ANDRADE, ARELI FLORES-CAMARGO, RAQUEL GARCIA-
MANZANAREZ, JOSE R. GOMEZ-CRUZ, GUILLERMO GONZALEZ-GALVEZ,
LAURA ISLAS-ORTEGA, CLAUDIA LOPEZ-MIRAMONTES, ANGELICA MARTINEZ-
RAMQS, MIGUEL A. MENDOZA-ROMO, SIGFRIDO MIRACLE-LOPEZ, MIGUEL A.
POLANCO-PREZA, HUGO G. RANGEL-GUERRERO, ESTER RODRIGUEZ-SANCHEZ,
ALEJANDRO ROMERQ-ZAZUETA, MARCELA TAVERA-HERNANDEZ, JULIO C.
VALENZUELA-MONTOYA, MARICELA VIDRIO-VELAZQUEZ, ALICIA E. YEPEZ
RODRIGUEZ, RICARDO S. NINO-VARGAS, MARIA E. SAINZ DE LA MAZA-
VIADERO, CARLOS MAGIS-RODRIGUEZ, Mexico City, Mexico, Tepic, Mexico,
Tijuana, Mexico, Monterrey, Mexico, Morelia, Mexico, Colima, Mexico, Culiacén,
Mexico, Jalapa, Mexico, Guadalajara, Mexico, Pachuca, Mexico, San Luis Potosi
Mexico, Villahermosa, Mexico, Mexicali Mexico

Introduction: There is limited information regarding differences in meta-
bolic control in patients with type 1 diabetes (T1D) treated with CSII or MDI
in Mexico. RENACED, a longitudinal online system, was created to have a
real-life data registry of T1D patients.

Methods: Bivariate analysis (alfa=0.05) of 464 T1D patients registered in
RENACED system up to 2/22/2017.

Results: Of the 464 patients, 135 (29%) are on CSIl and 329 (71%) on MDI.
Patients on CSII had lower HbA1c levels (7.9%; Cl 95% 7.6-8.1) than those
on MDI (8.8%; Cl 95% 8.6-9.1) (p<0.05). The total insulin daily dose was
lower on CSII (0.58 1U/kg; Cl 95% 0.52-0.64), than on MDI (0.82 1U/kg; Cl
95% 0.69-0.96) (p<0.05), (Table 1). CSII was associated with higher SMBG
per day (p<0.01). Almost no patients on MDI used CGM. A significantly higher
event rate of mild/moderate hypoglycemia/week was observed in the CSII
group 4.2 (3.0-5.3) vs. the MDI group 2.5 (2.3-2.7) (p<0.01). Patients on CSlI
that used CGM had lower HbATc levels (7.7%; CI95% 7.4-8.0) than those that
did not (8.0%; CI95% 7.7-8.4) (p=.22). An interesting finding is that those
patients on CSll exercise more.

Conclusions: According to the literature, CSIl use and higher number of
SMBG/day are associated with better glycemic control. It is interesting that

For author disclosure information, see page LB107.
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those on CSIl exercise more, a finding that will need to be confirmed with
higher number of patients in the registry.

Table 1. Bivariate analysis of T1D patients that are on CSIl or MDI therapy
|

cemia and adverse events were also reported. Although not significant, a
higher proportion of participants using device-supported vs. routine titration
achieved the primary endpoint (Table). Between titration arms, comparable

sl p numbers of participants experienced hypoglycemia and TEAEs/SAEs (Table).
Cl 95% Cl95% H B . H
HBATE (o) B0 o) i T The results show that device-supported titration with Gla-300 has a good
Mean daily insulin dose (kg/day) 0.82 (0.69 - 0.96) 0,58 (052-064) | <001 efficacy/safety profile and may aid glycemic target achievement.
Age (years)” 247 (234 -261) 274 (25.1 - 29.8) 0.04
SMB(? per day* 32(3.0-34) 4.2 (37-4.6) <0.01 Table. Outcomes from the AUTOMATIX study
Exercise (%)* 38.0 (33.5 - 44.3) 76.2 (68.6-83.9) | <0.01 Device-supported titration Routine titration
Count Carbohydrates (%)* 62.6 (57.3 - 68.9) 93.2 (88.9 - 97.6) <0.01 ( period) ( period)
Mild/Moderate hypoglycemia per week (events)” 25@23-2.7) 4.2(3.0-5.3) <0.01 (n=75) (n=76)
*p<0.05 Participants? reaching mean FSMPG target range (90-130 mg/dL) at week 16, estimated® %
Without severe hypoglycemia 45.9 36.8
Estimated weighted difference (95% CI)© 9.04 (-6.748 to 24.829)"
Without confirmed (<70 mg/dL) or severe hypoglycemia 343 145
129- LB Estimated weighted difference (95% CI)° 19.75 (6.284 to 33.207)\°
- . - . Change in mean FSMPG from baseline to week 16, mg/dL* -45.21 (42.24) -40.96 (41.23)
Behind Closed Doors: Technology and Intimacy in Type 1 Diabetes Change in mean HbA. from baseline to week 16, %" “116 (089) “101(038)
COUHTNEY HOBEHTSON ASHLE'GH LIN PENELOPE STRAUSS JENNIFER Change in average daily Gla-300 dose from baseline to week 16, U/kg?® 0.213 (0.185) 0.157 (0.153)

NICHOLAS, ELIZABETH DAVIS, TIMOTHY W. JONES, LISA GIBSON, JULIET
RICHTERS, MARTIN I. DE BOCK, Perth, Australia, Sydney, Australia

Introduction: Intimacy is an important determinant of quality of life. Exter-
nal technologies such as insulin pumps (CSIl) and continuous glucose moni-
tors (CGM) have the potential to impact intimacy and this may impact their
uptake. We aimed to explore the association between external technologies
and sexual activity.

Methods: An invitation to complete an online survey was sent to 3500
type 1 diabetes patients aged 16-60 years living in Western Australia. We
used a mixed method approach with quantitative and qualitative responses.

Results: Of the 289 respondents (mean age 34.3 years, range 16-60
years, female 53%), 129 (45%) used CSII and 101 (35%) used CGM. Most
respondents were sexually active (92%). Of CSIl users, 48% reported that
CSll interferes with sex. Common problems cited were; interrupts the mo-
ment, tangles and pulls. As a result, 75% of patients disconnect their pump
to avoid this. The preferred CSll insertion site with respect to sexual activity
was the abdomen, and 22% of patients reported that comfort during sex
influenced the location of the site. One in four non-CSIl users cited concerns
about intimacy as a factor for not adopting the technology. In contrast, CGM
was reported to interfere with sexual activity in only 20% of respondents,
sexual activity did not commonly affect CGM placement (18%), and just one
in ten non-CGM users cited intimacy as a factor for not adopting the tech-
nology. There were no differences between CSIl and non-CSll respondents
in body dissatisfaction using the Stunkard Figure rating scale (p=0.664) or
anxiety the state-trait anxiety inventory (p=0.344).

Conclusion: CSll has a significant impact on intimacy and these concerns
may significantly influence their uptake, but is less of an issue with respect
to CGM. With increasing use of diabetes technologies, it is important for
health care professionals to be aware of these potential concerns and ad-
dress strategies to mitigate these.

Supported By: University of Western Australia
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Device-Supported vs. Routine Titration of Insulin Glargine 300 U/mL
(Gla-300) in T2DM: Efficacy and Safety
STEVEN EDELMAN, STEVE BAIN, CHRISTOPH HASSLACHER, GUILLAUME
CHARPENTIER, GIACOMO VESPASIANI, FRANK FLACKE, HARMONIE GOYEAU,
MICHAEL WOLOSCHAK, MELANIE DAVIES, San Diego, CA Swansea, United
Kingdom, Heidelberg, Germany, Corbeil-Essonnes, France, Pescara, Italy, Frankfurt,
Germany, Chilly-Mazarin, France, New York, NY, Leicester, United Kingdom
Insulin self-titration may help people with T2DM reach glycemic targets.
MyStar DoseCoach™, a combined titration device/blood glucose meter, aids
self-titration by providing automated insulin glargine dosing suggestions.
AUTOMATIX, a randomized, parallel-group, multicenter treat-to-target trial,
evaluated the efficacy and safety of device-supported vs. routine (investiga-
tor recommended) Gla-300 titration regimens. In total 151 participants with
T2DM (insulin naive/insulin pre-treated) were randomized 1:1 to device-
supported or routine titration with Gla-300. Primary endpoint: percentage of
participants reaching fasting SMPG (FSMPG) target 90-130 mg/dL at week
16 without severe hypoglycemia. Secondary endpoints included: percent-
age of participants reaching target FSMPG at week 16 without confirmed
or severe hypoglycemia; change in mean FSMPG, HbA,, and daily insulin
dose (baseline to week 16). Number of participants experiencing hypogly-

A ADA-Supported Research

Hypoglycemia, number of participants (%)*
Any time of day (24 h)

Any event 26(34.7) 29(38.2)

Confirmed (<70 mg/dL) or severe hypoglycemia 22(293) 27(35.5)
Nocturnal (00:00-05:59 h)

Any event 8(10.7) 11(14.55)

Confirmed (<70 mg/dL) or severe hypoglycemia 7(93) 10(13.2)
TEAEs, n (%)* 34 (45.3) 29(38.2)
SAEs, n (%)¢ 2(2.7) 3(3.9)

*mITT population.

bEstimated proportion of participants obtained by averaging all the imputed proportions of participants reaching the endpoint (a
multiple imputation method was used to address missing values in the mITT population).

<Estimated difference of proportions obtained by combining the difference in percentage, weighted by the randomization
stratum of previous use of insulin (insulin naive, insulin pre-treated), between titration groups of all different imputed data sets,
using Rubin's formula.

dsafety population.

NsNot statistically significant (superiority testing).

NOSuperiority not determined.

Values are expressed as mean (SD) unless otherwise stated

Cl, confidence interval; SAE, serious adverse event; SD, standard deviation; FSMPG, fasting self-monitored plasma glucose; mITT,
modified ; TEAE, gent adverse event

Supported By: Sanofi (NCT02585674)

132-LB

Safety and Feasibility of Omnipod Hybrid Closed-Loop in Children
Aged 6-12 Years with Type 1 Diabetes Using a Personalized Model
Predictive Control Algorithm
BRUCE A. BUCKINGHAM, GREGORY P. FORLENZA, JENNIFER SCHNEIDER,
THOMAS A. PEYSER, EYAL DASSAU, JOON BOK LEE, JASON O'CONNOR,
JENNIFERE. LAYNE, TRANG LY, Stanford, CA, Denver, CO, Palo Alto, CA, Cambridge,
MA, Billerica, MA

Children have enhanced insulin sensitivity compared to adolescents and
adults with type 1 diabetes. We investigated the performance of an auto-
mated glucose control algorithm using the Omnipod® Insulin Management
System in children with type 1 diabetes. The system included a modified ver-
sion of Omnipod, Dexcom® G4 sensor and a personalized model predictive
control algorithm. The study consisted of a 36-hour inpatient closed-loop
assessment with announced meals ranging from 30-90 g of carbohydrates
and limited physical activity. Subjects aged 6-12 y and A1C between 6.0-
10.0% were eligible. Endpoints included sensor glucose percentage of time
<70, 70-180, >180, >250 mg/dL and mean glucose. Clinical demographics
for 12 subjects included (mean+SD): age 8.9+1.6 y, diabetes duration 4.3+
2.3y, A1C 7.8+0.8% and TDD 0.8+0.1 U/kg. Glycemic outcomes are reported
in the Table. The mean percentage of time in range, 70-180 mg/dL, was
69.2% overall and 82.0% overnight. The mean fasting glucose following
overnight closed-loop was 136+24 mg/dL. The Omnipod automated glucose
control algorithm performed well and was safe during day and night use in
children with type 1 diabetes.

Table. Glycemic Outcomes during Hybrid Closed-Loop.

Glycemic outcomes Overall Night
(23:00 - 07:00)
Mean glucose (mg/dL) 157£20 149424

Percentage time between 70-180 mg/dL (%) 69.2+126  82.0+19.9
Percentage time between 70-140 mg/dL (%) 38.2+16.1 32.8+30.6

Percent time <70 mg/dL (%) 2.0+2.6 0.1+0.3
Percent time >180 mg/dL (%) 28.8£135  22.0+30.0
Percent time >250 mg/dL (%) 6.7455 21458

For author disclosure information, see page LB107.
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Safely Eliminating Sliding Scale through a Hospital-Wide Conver-
sion to Basal/Bolus Insulin vs. Implementation of an Electronic Gly-
cemic Management System
ROSALINA NEWSOM, CHRISTOPHER PATTY, EMMA CAMARENA, THOMAS
GRAY, REGINA SAWYER, Visalia, CA

Background: Hyperglycemia occurs in >40% of our hospitalized patients
and is associated with poor outcomes, including mortality, length of stay
and surgical site infections. The standard of care in non-critical patients is
subcutaneous (SubQ) basal bolus insulin (BBI). Despite best practice recom-
mendations, sliding scale insulin (SSI) persisted across our hospital due to
many challenges, including lack of diabetes and endocrinology expertise. An
electronic glycemic management system (eGMS) was selected to facilitate
the conversion of our system to BBI.

Methods: This Retrospective Quality Improvement Study describes the
journey of clinicians at a 400-bed hospital to convert from high usage of SlI
to BBI. Clinical efforts through the support of hospital leadership included
improving education for clinicians; increased utilization of BBI order sets,
analysis of inpatient glucometrics, and safer insulin management. Inclusion:
hyperglycemic adult patients prescribed insulin, with/without a diagnasis of
diabetes. Education campaign: nursing/provider administered in collabora-
tion with the vendor for Glucommander (GM), Glytec with hands-on class-
room based training.

Results: Prior to implementation of eGMS, SSI was close to 95%, BBI at
5%. Within the first month of use, 96% usage of BBI was achieved. Baseline
hypoglycemic events (% of BG <70mg/dL) were 7% compared to post eGMS
implementation with GM at 1.74%. Baseline Hypoglycemia (% of BG <70mg/
dL) in the ICU was 3% compared to GM at 1.5%. At the end of the 10-month
duration of this case study, the number of patients that had received BBl was
4,804 at an average duration of treatment of 4.31 days on GM.

Conclusion: Improved education, order sets and the use of an eGMS sig-
nificantly increased the percent of patients prescribed best practice BBI
over SSI. GM also improved patient safety by reducing hypoglycemia 50-
75% hospital wide.

CLINICAL THERAPEUTICS/NEW TECHNOLOGY—
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iGlarLixi Fixed-Ratio Combination vs. Insulin Glargine and Lix-
isenatide in Patients with T2DM Treated Previously with Two Oral
Antidiabetics: LixiLan-0 Subgroup Analysis
DAVID RUSSELL-JONES, RORY J. MCCRIMMON, THOMAS M. BARBER, CECILE
BARADEZ, MICHAEL A. BAXTER, MELANIE DAVIES, Guildford, United Kingdom,
Dundee, United Kingdom, Coventry, United Kingdom, Leicester, United Kingdom

If HbA,, is uncontrolled after adding a 2" oral antidiabetic (OAD) to Met-
formin, intensification strategies include: triple therapy with a 3 OAD, a
GLP-1 RA, or basal insulin (ADA/EASD); and non-insulin triple therapy or
starting insulin-based combination treatment (NICE). iGlarLixi is a fixed-
ratio combination of insulin glargine (iGlar) + lixisenatide (Lixi). The 30-week
LixiLan-0 trial (NCT02058147) treated patients (pts) with T2DM uncontrolled
on Metformin + a 2" OAD with iGlarLixi, iGlar, or Lixi (OADs besides Met-
formin were stopped at study entry). Here we report a subgroup analysis of
pts on 2 OADs according to randomization strata at screening for this trial.
We assessed whether intensification to iGlarLixi was an effective treatment
option following failure of 2 prior OADs (as approved in EU but not in U.S.).
In each study arm, ~60% of pts had received a 2" OAD (~86% of whom
received sulfonylurea). In pts on 2 OADs at screening, significantly greater
HbA,, reductions were seen and significantly more pts achieved HbA,; <7%
with iGlarLixi than with iGlar or Lixi alone (Table). HbA,, improvements did
not come at the expense of additional hypoglycemia risk or body-weight gain
(Table). In this LixiLan-0 subanalysis, iGlarLixi was more effective than iGlar
or Lixi in achieving HbA,, <7% in pts requiring 2" treatment intensification.
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Table. Efficacy of iGlarLixi compared with iGlar and Lixi in LixiLan-O patients on 2 OADs

ding to r strata at g
iGlarLixi iGlar Lixi
LixiLan-O, n 469 467 234
Second OAD use 291 (62.0) 288 (61.7) 146 (62.4)
at screening,” n (%)
Sulfonylurea, n (%) 257 (88.3) 247 (85.8) 122 (83.6)
DPP-4 inhibitor, n (%) 12 (4.1) 11(3.8) 5(3.4)
Glinide, n (%) 3(1.0) 10 (3.5) 5(3.4)
SGLT-2 inhibitor, n (%) 2(0.7) 2(0.7) 0
2 OADs received prior to screening
Baseline demographics,” n 291 288 146
Age, mean + SD 59.1+99 59.2+9.0 59874
Female, n (%) 154 (52.9) 144 (50.0) 65 (44.5)
White n (%) 260 (89.3) 260 (90.3) 134 (91.8)
Baseline characteristics,” n 291 288 146
HbA1c % (Week ~1), mean + SD 8.0+£06 8.1+07 8.1£07
BMI (kg/m?), mean + SD 31544 31343 32.0+43
Duration of diabetes (years), mean + SD 92+53 92+58 9.1+58

HbA1c %," n 290 285 145
Change from baseline (LOCF) -1.5+0.1 -1.2+0.1 -0.7+0.1

Difference (95% CI) 03+£0.1(0.2,04) 0.8+0.1(0.7, 1.0)
p<0.0001 p<0.0001
Patients reaching HbAxc target, n 290 287 145
<7%, n (%) 210 (72.4) 166 (57.8) 40 (27.6)
Proportion difference (95% CI) -14.6 (-22.3, -6.9) -44.8 (-53.7, -35.9)
=0.0002 <0.0001
Weight, n 290 286 145
Change from baseline (LOCF) -0.1+£03 1.3+03 -23+04
Difference (95% Cl) 13+03(0.7,1.9) -2.3+0.4(-3.0, -1.5)
p<0.0001 p<0.0001
Hypoglycemia,*S n 291 288 145
Patients with events, n (%) 77 (26.5) 74 (25.7) 10 (6.9)
Events per patient per year, n 14 13 04

Data are LS mean + SE unless noted otherwise.

*Randomized population; TmITT population; ¥Safety population; SDocumented symptomatic
hypoglycemia; symptoms typical of hypoglycemia accompanied by plasma glucose <70 mg/dL.

Cl, confidence interval; HbA1e, glycated hemoglobin; LOCF, last observation carried forward; LS, least
squares; mITT, modified intent to treat; SD, standard deviation; SE, standard error.

Supported By: Sanofi
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A Hydrogel-Microsphere Drug Delivery System that Supports Once-
Monthly Administration of a GLP-1 Receptor Agonist
ERIC L. SCHNEIDER, BRIAN R. HEARN, SAMUEL J. PFAFF, RALPH REID, DAVID G.
PARKES, NIELS VRANG, GARY W. ASHLEY, DANIEL V. SANTI, San francisco, CA,
Del Mar, CA, Horsholm, Denmark

GLP-1 receptor agonists have emerged as a standard-of-care treatment
for type 2 diabetes. Currently, available agonists can be administered sub-
cutaneously once or twice daily, or once weekly. The longer-acting agonists
show improved glucose control, decreased incidence of side effects and
improved patient compliance. Nevertheless, poor medication adherence
and persistence lead to failure of glycemic control in almost 50% of pa-
tients. With chronic diseases, compliance improves as the dosing interval
increases.

We have developed an ultra-long acting delivery system to support once-
monthly administration of a peptidic GLP-1R agonist. In preliminary studies,
the GLP-1R agonist exenatide was covalently attached to hydrogel micro-
spheres by a self-cleaving B-eliminative linker; after subcutaneous injec-
tion in rats the peptide was slowly released into the systemic circulation.
However, the serum exenatide had a shorter half-life than expected, sug-
gesting degradation of the peptide while in the subcutaneous depot. We
unexpectedly found that exenatide undergoes spontaneous deamidation
at Asn? with an in vitro and in vivo half-life of approximately two weeks.
The variant [GInZ]exenatide shows stability for long periods, while having
GLP-1R agonist activities as well as pharmacokinetic and pharmacodynamic
effects in rodents indistinguishable from exenatide. Two different hydrogel-
[GIn®lexenatide conjugates were prepared using B-eliminative linkers with
different cleavage rates. After subcutaneous injection in rodents, the serum
half-lives for the released [GIn?]exenatide from the conjugates were about
two weeks and one month. Two monthly injections of the latter in the ZDF
rats showed pharmacodynamic effects indistinguishable from two-months
of continuously infused exenatide. Pharmacokinetic simulations indicate
that the delivery system should serve well as a once-monthly GLP-1R agonist
for treatment of type 2 diabetes in humans.

Supported By: National Science Foundation (1429972)
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Arachidonic Acid and Lipoxin A4 Have Antidiabetic Actions

UNDURTI N. DAS, NAVEEN KUMAR V. GUNDALA, Visakhapatnam, India
-3 eicosapentaenoic (EPA) and docosahexaenoic (DHA) acids and their
metabolites: resolvin E1 and protectin D1 possess insulin-sensitizing and
anti-steatotic actions in the ob/ob mice. High pancreatic n-3 fatty acids pre-
vent streptozotocin-induced diabetes in fat-1 mice. In the present study, we
noted that m-6 and w-3 fatty acids prevent alloxan and streptozotocin (STZ)-
induced apoptosis of rat-insulinoma (RIN) cells in vitro. Of all the fatty acids
tested, arachidonic acid (AA) is the most potent in preventing alloxan and
STZ-induced apoptosis of RINSF (rat insulinoma) cells and alloxan-induced
type 1 diabetes and STZ-induced type 1 and type 2 DM in Wistar rats. This
beneficial action of AA was not blocked by cyclo-oxygenase and lipoxygen-

For author disclosure information, see page LB107.
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ase inhibitors suggesting that prostaglandins and leukotrienes do not have
a role in this process. This was confirmed by the observation that various
prostaglandins, and leukotrienes did not prevent alloxan and STZ-induced
apoptosis of RIN cells. Lipoxin A4 (LXA4), an antiinflammatory product of AA,
prevented alloxan and STZ-induced apoptosis of RIN cells in vitro and type 1
and type 2 diabetes mellitus in experimental animals. AA enhanced LXA4
formation in RIN cells in vitro and enhanced plasma LXA4 levels in alloxan
and STZ-treated animals. In addition, we noted that oral AA abrogated high-
fat-STZ-induced type 2 DM in Wistar rats. AA treated HFD animals showed
enhanced plasma LXA4 levels that coincided with reduced plasma glucose
levels. Both oral and intraperitoneal routes of AA administration showed
similar beneficial action in reducing hyperglycemia. Furthermore, AA and
LXA4 enhanced the formation of BDNF that is known to have antidiabetic
action. Plasma phospholipid content of AA was decreased in alloxan-treated
animals and patients with type 2 DM. Plasma LXA4 levels are low in patients
with type 2 DM. These results suggest that AA and its product LXA4 func-
tion as endogenous antidiabetic molecules.
Supported By: Indian Council of Medical Research
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iGlarLixi Fixed-Ratio Combination in Patients with HbAlc >9%:
LixiLan-0 Subgroup Analysis
MELANIE DAVIES, DAVID RUSSELL-JONES, THOMAS M. BARBER, CECILE
BARADEZ, MICHAEL A. BAXTER, RORY J. MCCRIMMON, Leicester, United
Kingdom, Guildford, United Kingdom, Coventry, United Kingdom, Dundee, United
Kingdom

In patients (pts) with T2DM and HbA,, =9% (75 mmol/mol), the ADA/
EASD guidelines recommend considering a dual combination of Metfor-
min + oral antidiabetics (OADs), a glucagon-like peptide-1 receptor agonist
(GLP-1 RA), and/or basal insulin; NICE recommends premixed insulins. Both
guidelines suggest that pts with high HbA,, may require basal + prandial
insulin replacement to expedite reaching target HbA, . The 30-week random-
ized LixiLan-0 trial (NCT02058147) treated pts with T2DM uncontrolled on
Metformin + another OAD with iGlarLixi (insulin glargine [iGlar] + lixisena-
tide [Lixi] fixed-ratio combination), iGlar, or Lixi. This LixiLan-O exploratory
subgroup descriptive analysis, assessed whether iGlarLixi, which improves
fasting and postprandial glucose, demonstrated findings consistent with the
primary trial results in pts with baseline HbA,, =9% (iGlarLixi, n=49; iGlar,
n=55; Lixi, n=29). iGlarLixi showed greater HbA, reductions (-2.9%) at Week
30 vs. iGlar (-2.5%; least squares [LS] mean difference, -0.4%; p=0.03) and
Lixi (-1.7%; LS mean difference, -1.2%; p<0.0001); only the iGlarLixi group
achieved a mean HbA,, <7.0% (Figure a, b). iGlarLixi also mitigated weight
gain with iGlar (Figure c). In pts with HbA,_ =9%, iGlarLixi provided benefits
generally consistent with the primary LixiLan-0 analysis. These findings sup-
port iGlarLixi as part of stepwise intensification in pts with high HbA,_.

Figures. (a) LS Mean HbA,; Change from Baseline, (b) Mean HbA, Overall,
and (c) LS Mean Weight Change from Baseline at Week 30 in LixiLan-0
Patients with Baseline HbA,.c 29% (mITT Population).
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n 49 55 29

BL%SD 91.8+17.1 87.0+16.7 84.0+16.0
“LS mean difference vs iGlar or Lixi, ANCOVA.
Error bars indicate SE in (a) and (c) and SD in (b).
ANCOVA, analysis of covariance; BL, baseline;
Cl, confidence interval; HbA:c, glycated hemoglobin;
LOCF, last observation carried forward; LS, least squares;
mITT, modified intent to treat; SD, standard deviation;
SE, standard error.
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Comparable Glycemic Control, Greater Weight Loss, and Lower
Hypoglycemia with Once-Weekly Dulaglutide vs. Insulin Glargine,
Both Combined with Lispro, in Type 2 Diabetes and Moderate-to-
Severe Chronic Kidney Disease (AWARD-7)

KATHERINE R. TUTTLE, MARK C. LAKSHMANAN, JORGE L. GROSS, BRIAN
RAYNER, ROBERTS.BUSCH, D. BRADLEY WOODWARD, ALAN G. ZIMMERMANN,
FADY T. BOTRQS, Spokane, WA, Indianapolis, IN, Porto Alegre, Brazil Cape Town,
South Africa, Albany, NY

This phase 3 study compared once weekly dulaglutide (DU) to titrated
daily insulin glargine, both combined with insulin lispro, in people with
type 2 diabetes (T2D) and chronic kidney disease (CKD) stages 3-4. Partici-
pants were randomized (1:1:1) to DU 1.5 mg or DU 0.75 mg or titrated insulin
glargine. The objective was to demonstrate DU noninferiority for Alc change
after 26 weeks.

Baseline characteristics (N=576) included: [mean+SD] age 64.6+8.6 years,
Alc 8.6+1.0%, eGFR 38.3+12.8 mL/min/1.73mZ?, BMI 32.5+5.2 kg/mZ, daily
insulin dose 58.2+31.8 U. DU was non-inferior to insulin glargine for Alc
change (Table). Body weight decreased with DU, whereas it increased with
insulin glargine. The hypoglycemia rate (<70 mg/dL) was lower for DU 1.5 mg
and 0.75 mg vs. insulin glargine (5.5, 7.8 and 17.1 events/participant/year;
p<0.001). Nausea, vomiting and diarrhea were more common with DU 1.5
mg (19.8%, 12.0%, 15.6%) and DU 0.75 mg (11.1%, 5.8%, 13.7%) vs. insulin
glargine (2.6%, 3.1%, 3.1%).

In conclusion, DU produced comparable glycemic control, greater weight
loss, and lower hypoglycemia rate vs. insulin glargine in people with T2D
and CKD stage 3-4.

Table.

Primary E nd point DU LSmg DUO0.75mg Insulin Glargine
(26 wh, mITT pop ulation (safety (N=183) (N=180) (N=186)
population for weight)

‘Alc change, % (prmary) EWT R0 BTV ERT(NY
Percentage of ptwith Alc<1%/ Alc <8% 375/783 3177726 346753
Weight change, kg 2804 2.0 04" 11003

Data are reported as LM (SE) unless ofherwise indicated © 7 mulfiplicity adjusted 1 sided p<0.001 for
neninferiority versus insulin glargine with a 0 4% margin or 0 3% margin, respectively, “2-sided p<0 05 and **2-
sided p<0.001 change from baseline, =2-sided p<0.001 versus insulin glargine. Abbreviations: BMI=body mass
index; CI=confidence interval; eGFR=estimated glomerular filtration rate (CKD-EPI creatinine equation);
mITT=modified intent to-treat; LSM=least squares mean; SE = standard error; pt=parti cipant(s)

Supported By: Eli Lilly and Company
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A Pilot Study in Adults with TIDM to Examine the Efficacy of Stable
Nonaqueous Glucagon for Treatment of Severe Hypoglycemia
POUL STRANGE, MARTIN J. CUMMINS, STEVEN J. PRESTRELSKI, LEON SHI,
MARK CHRISTIANSEN, Princeton Junction, NJ, Austin, TX, Walnut Creek, CA

Severe hypoglycemia remains a significant problem in patients with dia-
betes. Currently approved rescue products are based on lyophilized formula-
tions, which require reconstitution at time of use, complicating administra-
tion in emergency situations. Xeris is developing a pre-mixed, ready-to-use,
soluble liquid glucagon formulation in a pre-filled syringe and auto-injector.
This glucagon injection formulation (G-Pen™) is expected to be stable for at
least 24 months at room temperature. A pilot study was conducted in adults
with TIDM to explore whether subcutaneously injected G-Pen™ glucagon
(0.50r 1 mg) could rescue subjects from insulin-induced hypoglycemia. After
an overnight fast, subjects were given IV insulin in clinic to induce plasma
glucose < 50 mg/dL for 5 minutes. Across 13 hypoglycemia induction proce-
dures, IV insulin resulted in a mean plasma glucose of 44.8 + 3.3 mg/dL just
prior to treatment with glucagon. Following the 1 mg glucagon dose, 7/7
subjects achieved primary response with plasma glucose > 70 mg/dL in an
average time of 11.3 minutes (range: 10-20 minutes). Following the 0.5 mg
dose, 6/6 subjects achieved plasma glucose > 70 mg/dL in an average time
of 13.6 minutes (range: 10-20). Symptomatic relief began within 5 minutes
of dosing, and all subjects experienced complete resolution of hypoglyce-
mia symptoms in a median time of 20 minutes (range 10-30). Qverall, no
significant safety concerns were noted in this pilot study. For the 1 mg dose,
3/7 subjects reported a total of 8 mostly mild treatment-emergent adverse
events, including 3 cases of nausea/vomiting.

The results of this study provide support for Phase 3 clinical development
of the G-Pen™ single-use auto-injector as a rescue treatment for severe hy-
poglycemia.

141-LB

DURATION-8 Randomized Controlled Trial 1-Year Results: Efficacy
and Safety of Once-Weekly Exenatide (ExQW) Plus Once-Daily
Dapagliflozin (DAPA) vs. ExXQW or DAPA Alone
CRISTIAN GUJA, JUAN FRIAS, AZAZZUDIN AHMED, ELISE HARDY, HUI WANG,
PETER OHMAN, SERGE A. JABBOUR, Bucharest Romania, Los Angeles, CA,
Chicago, IL, Gaithersburg, MD, Philadelphia, PA

In patients with T2D uncontrolled by Metformin (baseline HbA,, 8-12%),
dual therapy for 28 weeks with ExQW + DAPA reduced glycemia, weight and
systolic blood pressure (SBP) significantly more than with ExXQW + placebo
(PBO) or DAPA + PBO alone with no unexpected safety signals (DURATION-8
trial: NCT02229396). Here, we examined these outcomes after a further 24
weeks of double-blind therapy. Of 695 patients randomized, 548 (78.8%)
completed 52 weeks with only 3.6% discontinuing due to adverse events
(AEs). At Week 52, greater reductions in HbAlc, FPG, 2-h PPG, body weight
and SBP were observed with ExQW + DAPA vs. ExXQW + PBO or DAPA+ PBO.
Compared with Week 28, reductions in HbATc in all treatment groups and
treatment differences were maintained at Week 52. Reductions in estimat-
ed glomerular filtration rate at Week 1 with ExXQW + DAPA and DAPA + PBO
returned to baseline by Week 52 (Table). AEs occurring in =5% of patients
were diarrhea, headache, injection site nodule, nausea, upper respiratory
tract infection, and urinary tract infection. Serious AEs occurred in 4.8%,
5.2%, and 5.2%, respectively. Minor hypoglycemia occurred in 1.3%, 0%,
and 0.4%. No major hypoglycemia was recorded.

In conclusion, ExXQW + DAPA was well tolerated with no unexpected AEs,
and the glycemic, weight, and SBP effects observed at Week 28 were main-
tained over 52 weeks.
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Table.
ExQW+DAPA  ExQW+PBO  DAPA+PBO  ExQW+DAPA  ExQW+DAPA
N=228 N=221 N=230 versus versus
n=184 n=174 n=190 ExQW+PBO  DAPA+PBO
HbA,,, %
BLmean(SD) 0 0 O 0 0
28wLSMchange  9.34(1.07) 9.30(1.06) 930(1.09) 0 0
from BL(SE) -195(009  -158(0.09) -1.37(0.09) 037013 -058(0.13)**
52wlSMchange -172(010)  -133(0.10) -119(0.10) 0390047 -053(0.14)**
from BL(SE)
FPG, mg/dL

BL mean (SD) ] 0 0 0 0
28w [SMchange  198.2(54.2) 192.0(504) 190.4(473)

from BL (SE) -650(3.0) -450(30) -185(29)
52wLSMchange  -61.0(30) -138(32) -31931)

from BL(SE)

2h-PPG, mg/dL

BL mean(SD) ] 0 O
BwlSMchange 2707(664)  2693(666)  2625(60.8)
from BL (SE) -87.0(4.1) -596(43) -61.4(42)

ul 0
0040 -16.4(40]
1120827 31427

ul 0
O O
AR -T2

52w LM change  -796(5.1) -646(5.4) -60.1(52) -15.1(68%  -196(6.5*
from BL(SE)
Body weight, kg
BL mean(SD) O 0 0 0 O
28wLSMchange  918(22.2) 898(202) 91.1(197) 0 0
from BL(SE) -34{03) -15(03) -22(03) 190047 -12(04
52w SMchange  -32(04) -15(04) -22(04) S1705% -08(05)
from BL(SE)
Systolic BP,
mmHg

O 0 0 O O
ren® Wi i) owopy 0 O
fromBL{SE % 4208 -13(08) -18(09) —2,9(1,1):* 240007
5w LS change -45(08) -0.7(09) -26(08) -38(11) -19(11)
from BL(SE)
eGFR (CKD-EPI),
mi/min/1.73m?
BL mean (SD) ] ] O
Twmean change  98.0(17.2) 97.7(175) 97.1(174)
from BL(SD) -38(92) -10(106) -39(87)
28wmeanchange  -1.0(95) -0.1(84) -13(86)
from BL(SD) -19(88) -15(88) -09(103)
52w mean change
from BL(SD)

*p<0.05, **p<0.01, ***p<0.001 (p-values at 52w are nominal). BL, baseline,
BP. blood pressure; eGFR, estimated glomerular filtration rate; FPG, fasting
plasma glucose; LSM, least-squares mean; N, number comprising the
intention-to-treat analysis set; n, number completing 52 weeks of treatment;
2h-PPG, 2-hour post-prandial glucose; SD, standard deviation; SE, standard
error; w, week.

142-LB
Dulaglutide vs. Glargine, Both Combined with Lispro, Mitigated
eGFR Decline in People with Type 2 Diabetes and Moderate-to-
Severe Chronic Kidney Disease (AWARD-7)
KATHERINE R. TUTTLE, MARK C. LAKSHMANAN, JORGE L. GROSS, BRIAN
RAYNER, ROBERT S. BUSCH, ALAN G. ZIMMERMANN, AXEL HAUPT, D.
BRADLEY WOODWARD, FADY T. BOTROS, Spokane, WA, Indianapolis, IN. Porto
Alegre, Brazi| Cape Town, South Africa, Albany, NY

In short-term studies, dulaglutide (DU) reduced albuminuria and did not
change estimated glomerular filtration rate (eGFR) in people with type 2
diabetes (T2D) and normal kidney function. This phase 3 study compared
weekly DU 1.5 mg or 0.75 mg to daily titrated insulin glargine (IG), both com-
bined with insulin lispro, in people with chronic kidney disease (CKD) stages
3-4 and T2D. The study met its primary objective of DU noninferiority to
IG in Alc reduction at 26 weeks. This pre-specified secondary analysis was
designed to determine effects of DU on eGFR and albuminuria.

Baseline characteristics were similar between treatment groups
(Imean+SD] eGFR (CKD-EPI): 38.3+12.8 mL/min/1.73m?2, Alc: 8.6+1.0%, age:
64.6+8.6 years, duration of T2D: 18.1+8.7 years, 30% (n=174/576) had eGFR
<30 mL/min/1.73m?, 45% (n=258/575) had urine albumin-to-creatinine ratio
(UACR) >300 mg/g. At 26 weeks, eGFR remained stable with DU, but signifi-
cantly decreased with |G (Table). UACR was lowered in all treatment groups.
Results were driven by participants with UACR >300 mg/g who had less
decline in eGFR with both DU doses and greater reduction in UACR with
DU 1.5 mg.

For author disclosure information, see page LB107.
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In conclusion, DU mitigated eGFR decline in people with T2D and mod-
erate to severe CKD. The DU effect to lessen loss of kidney function and
reduce albuminuria was most evident in people with UACR >300 mg/g.

Table. Effects of dulaglutide and glrgine on ¢GFR and abuminuria in the overall study participants and by
UACR= 300 mg/g and UACR <300 mgig at 26 wecks

= = Farticipants with UACR =300 | Participants w ih UACR 300
Tr:ﬁ]:ent Al Participants (N=576) w ‘me/e (n=258) P meys (n=317)
A eGFR, = A GER, — A GER, -

mLimin1.Bm? [ ATACR% | o i) Pz | AUACRY | o pyinf) T2 | AUACR. %
DU 15 mg or T BT e 03 o4
N=192) (12 10) (357 145) (3)4)4) ()47 "86) 1017 (192::5)
DU 0.75 mg 03
N-190) ot 01) wis 1;:) ey -L1) winsn | aoin (3;613)
Ghrgine T 161 P 143 07
N=194) (3009 | (29015 (63,34 (309,63) 20,07 (1121:5)

Data presented as change from basstine LSM (9.5% CI); safely population. 2- smanp<oos and “2sided p <0.001 change from bassline, °2-
sided p <005 po =2-aidadp < 0.001 versus insulin glargine, 4 inteval; DU
glomerular fltration rae: G=insukin slarzine; LSM=least squares mean LACR—um\e albumincrsatinine ratio

Supported By: Eli Lilly and Company

143-LB
The MetAP2 Inhibitor ZGN-1061 Improves Glycemia and Has Weight
Loss Efficacy with an Improved Safety Profile in Preclinical Models
BRYAN F. BURKEY, THOMAS E. HUGHES, JAMES VATH, PEGGY WYMAN, NIEL
HOGLEN, PHILIP INSKEEP, Boston, MA
Methionine aminopeptidase 2 inhibitors (MetAP2i) are a promising new
therapeutic approach for the treatment of obesity, diabetes and associated
metabolic complications. Beloranib is a prototype MetAP2i which, when
tested in obese type 2 diabetes subjects, resulted in 13% weight loss and
2.0% reduction in HbATc from baseline following 26 weeks of treatment. Be-
loranib development was discontinued due to an imbalance of venous throm-
boembolism events in the treated groups. A second generation MetAPZ2i,
ZGN-1061, has been developed and is in Phase 1 clinical testing. ZGN-1061
shows similar effects on diabetes and metabolic endpoints as beloranib in
animal models, but has greatly improved safety profiling in model systems of
thrombotic risk. In rodent models of obesity and diabetes ZGN-1061 (0.1 to
0.3 mg/kg, @D, subcutaneous dosing up to 5 wk) showed potent reductions
of HbAlc (-2% + 0.19% from baseline) along with improved OGTT glucose
AUC (-11%), peak glucose (-57 mg/dl), weight loss (-28% at week 4) via re-
duced body fat (-36%) in addition to plasma LDLc (-34%) and triglyceride
(-46%) improvements. In dog toxicology models which exhibit signs of co-
agulopathy, ZGN-1061 has a margin of >150 fold compared to only ~4 fold
for similarly effective doses of beloranib. This improvement appears to be
explained by a differential endothelial cell (EC) activity that shows beloranib
having a rapid and lasting effect on proliferation and thereby promoting a
procoagulant increase of plasminogen activator inhibitor-1 and decrease of
thrombomodulin in ECs with as little as 4-hour exposure. ZGN-1061, how-
ever, requires prolonged exposure of ECs (>24h) to induce such a state. The
in vivo pharmacokinetic profile of ZGN-1061 has a much shorter duration of
exposure and is undetectable less than 10 hours after administration.

144-LB
Single and Multiple Dose Evaluation of a Novel MetAP2 Inhibitor:
Results of a Randomized, Double-Blind, Placebo-Controlled Clini-
cal Trial
JARET MALLOY, DONGLIANG ZHUANG, TERRI KIM, DENNIS KIM, KRISTIN
TAYLOR, San Diego, CA
The methionine aminopeptidase 2 (MetAP2) inhibitor beloranib resulted
in 13% weight loss and 2.0% reduction in A1C from baseline in obese T2DM
subjects but development was halted due to its pro-thrombotic effect.
Nonclinical studies of a 2nd generation MetAP2 inhibitor, ZGN-1061 (1061),
showed a superior safety profile with a shorter half-life (t,,) that is hypoth-
esized to reduce endothelial cell exposure and limit thrombasis. This Phase 1
clinical trial of 1061 assessed safety, pharmacokinetics (PK), and preliminary
efficacy. The clinical trial included a single ascending dose (SAD) phase in
healthy subjects (BMI 23-<30) and a multiple ascending dose (MAD) phase
in subjects with BMI 27-40. SAD phase doses were 0.2, 0.6, 1.2, 2.4, 3.6,
and 4.8 mg, and MAD phase evaluated 0.2, 0.6, and 1.8 mg twice weekly
for 4 wks. SAD included 39 subjects (1061 N=28, placebo N=11), 90% male
and BMI 26. 1061 maximum plasma concentrations (C,,,) increased linearly
with dose and occurred within 30 min, with t,, less than 1 hr. 1061 was well
tolerated across all doses with most frequent adverse events of mild head-
ache and procedural site irritation. There were no severe or serious events
and no events of venous thromboembolism. MetAP2 binding and evidence
of MetAPZ inhibition increased with dose; maximal values were observed at
doses =1.2 mg. MAD included 29 subjects (1061 N=22, placebo N=7), 76%
male and BMI 33. PK and target engagement results were consistent with
SAD findings although C,,,,. overall exposure, MetAP2 binding and MetAP2
inhibition increased after repeat dosing. Safety observations were com-
parable to the SAD phase. Efficacy measures indicated trends for greater
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weight loss and favorable biomarker changes with 1061 vs. placebo. Safety
results indicate that 1061 was well tolerated with no safety signals or ve-
nous thromboembolic events in all doses tested, together with the PK profile
and efficacy trends, support the evaluation in larger and longer clinical trials.

CLINICAL THERAPEUTICS/NEW TECHNOLOGY—
ORAL AGENTS

145-LB
Satiety and Glycemic Control Enhancing Properties Vary between
Functional Fibers, Mixed Salad, and a Novel Hydrogel (Gelesis100)
CHRISTIAN DEMITRI, YISHAI ZOHAR, HASSAN M. HESHMATI, LORIEN E.
URBAN, WILLIAM G. ASCHENBACH, ALESSANDRO SANNINQ, Boston, MA

Background: Viscoelastic properties of fibers confer benefits in satiety,
weight management, and glycemic control. We compared these properties
between comman processed functional fibers, vegetables rich with natural
fibers, and a novel hydrogel (Gelesis100) constructed from modified cellulose
and citric acid to mimic ingested vegetables.

Methods: Equal amounts of pre-hydrated processed functional fibers
(psyllium, guar gum, glucomannan), masticated mixed green salad, and Ge-
lesis100 were subjected to sequential in vitro digestion in simulated gastric
(SGF), small intestine (SIF), and colonic (SCF) fluids. Following digestion for
30-180 min in each simulated gastrointestinal (Gl) fluid, samples were trans-
ferred to a rheometer (TA Instruments) for measurement of elastic modulus
(G') and viscosity () in triplicate.

Results: During 30-180 min digestion in SGF, G' of Gelesis100 (594-950 Pa)
approached those of mixed salad remnants (697-2,074 Pa), and both were
several magnitudes higher than glucomannan (27-49 Pa), which had the high-
est elastic modulus among processed functional fibers tested. This pattern
was maintained during a subsequent 120 min digestion in SIF (257-302 Pa,
105-543 Pa and 42-50 Pa, respectively). During the final 30 min digestion in
SCF, Gelesis100 and mixed salad remnants lost their elastic component (G'~1
Pa), which is consistent with degradation by colonic esterases, while G" of
glucomannan remnants was maintained. Loss moduli and viscosities were
also measured and results were consistent with the elasticity pattern in the
simulated Gl transit.

Conclusions: In this in vitro model of Gl digestion, Gelesis100 demon-
strated a viscoelastic profile similar to masticated vegetables, and orders
of magnitude superior to that of common processed functional fiber supple-
ments. These data provide further evidence to explain the weight-loss and
glycemic-control properties of this novel hydrogel.

146-LB
24-Week Efficacy and Safety of Sotagliflozin, a Dual SGLT1 and
SGLT2 Inhibitor, as Adjunct Therapy to Insulin in Type 1 Diabetes
(inTandem2)
THOMAS DANNE, BERTRAND CARIOU, PHILLIP BANKS, SANGEETA SAWHNEY,
PAUL STRUMPH, THE SOTAGLIFLOZIN INTANDEMZ2 WRITING GROUP, Hannover,
Germany, Nantes, France, The Woodlands, TX

Sotagliflozin (SOTA) is a dual SGLT1 and SGLT2 inhibitor in Phase 3 devel-
opment for type 2 diabetes (T2D) and as adjunct therapy to insulin in type 1
diabetes (T1D). SGLT1 inhibition delays and reduces glucose absorption in
the proximal intestine, improving postprandial glycemic control. SGLT2 inhi-
bition reduces renal glucose reabsorption.

Methods: In a double-blind, 52-week international Phase 3 trial, 782
adults with T1D treated with MDI or pump therapy, with A1C 7.0-11.0% at
screening, were randomized 1:1:1 to placebo, SOTA 200 or 400 mg after a
6-week insulin optimization period. Baseline characteristics were compa-
rable among groups. The primary outcome was change from Baseline in A1C
at 24 weeks.

Results: SOTA 200 and 400 mg were statistically significant vs. placebo in
lowering A1C and achieving the prespecified net benefit? endpoint. Overall
incidences of TEAEs® were similar across groups. There were 2 deaths on
placebo. There were more genital mycotic infections, diarrhea events, and
DKA in the SOTA arms.

Conclusion: The international inTandem? trial of SOTA as adjunct therapy
to insulin met its primary endpoint with a statistically significant and clini-
cally meaningful A1C reduction after 24 weeks, while demonstrating the
general safety and tolerability of dual SGLT1 and SGLT2 inhibition in T1D.
These results confirm the findings of inTandem1.

For author disclosure information, see page LB107.
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Table.
Efficacy and Safety Resuits from ion to Week 24 on a Background of Optimized Insulin Therapy
Placebo SOTA 200 mg SOTA 400 mg
n =257 n=261 n =263
Efficacy
A1C at Screening, % 8.43 8.35 8.38
A1C at Baseline, after 6-week insulin i ), % 7.80 7.74 b il
A1C at Week 24, % 7.79 7.36 7.35
A1C at Week 24 LSM Change from Baseline, % (p-value) -0.03 (p=0.54) -0.39 (p<0.001) -0.37 (p<0.001)
A1C at Week 24 LSMD vs. placebo, % (p-value) N/A® -0.36 (p<0.001) -0.35 (p<0.001)
Patients with Safety Event
Any TEAE, n (%) 132(514) 146 (55.9) 143 (54.4)
AE as primary reason for early discontinuation of Core 4(1.6) 5(1.9) 8(3.0)
Treatment Period, n (%)
Serious adverse events, n (%) 9(3.5) 11(4.2) 11(4.2)
Death, n (%) 2(0.8) 0(0) 0(0)
DKA, n (%) 0(0) 1(0.4) 3(1.1)
Severe hypoglycemia, n (%) 7(27) 10(3.8) 6(2.3)
Diarrhea®, n (%) 10 (3.9) 14 (5.4) 19(7.2)
Genital mycotic infection, n (%) 4(1.6) 19(7.3) 22(8.4)
Efficacy and Safety B
Net benefit [A1C < 7.0% at Week 24 and no SH and no DKA 39 (15.2) 83(31.8) |  85(32.3)
ization to Week 24], n (%)
Net benefit difference, % responders vs. placebo®, n (p-value) N/A® 16.6 (p<0.001) 17.1 (p<0.001)

LSM, least squares mean; LSMD, least squares mean difference; SH, severe hypoglycemia. “Net benefit: A1C <7.0% at
Week 24 and no SH and no DKA from Randomization to Week 24. "TEAE: Treatment-emergent adverse event. “Statistical
comparisons of each SOTA arm to placebo were preplanned and performed using a generalized linear model with repeated
measures statistics. “Discontinuation of drug due to diarrhea was: 0.4% placebo, 0.4% SOTA 200 mg, and 0.8% SOTA 400
mg. eN/A: Not applicable.

“The Sotaglifozin inTandem2 Writing Group: Michael Brandle, Helmut Brath, Roger Davies, Edward Franek, Diane
Gesty-Palmer, Jake A. Kushner, Darren K. McGuire, Heena Pandya, Anne L. Peters, and David R. Powell.

147-LB
12-Week Efficacy and Safety of Sotagliflozin, a Dual SGLT1 and
SGLT2 Inhibitor, as Adjunct Therapy to Insulin in Young Adults with
Poorly Controlled Type 1 Diabetes (JDRF Study)
BRUCE W. BODE, PHILLIP BANKS, SANGEETA SAWHNEY, PAUL STRUMPH, THE
SOTAGLIFLOZIN JDRF STUDY WRITING GROUP, Atlanta, GA, The Woodlands, TX

Sotagliflozin (SOTA) is a dual SGLT1 and SGLT?2 inhibitor in Phase 3 devel-
opment for type 2 diabetes (T2D) and as adjunct to insulin in type 1 diabetes
(T1D). SGLT1 inhibition delays and reduces glucose absorption in the proxi-
mal intestine, improving postprandial glycemic control. SGLTZ inhibition re-
duces renal glucose reabsorption.

Methods: In a double-blind Phase 2 trial of young adults (age 18-30 years)
with poorly controlled T1D (A1C =9.0%), 87 patients were randomized 1:1 to
placebo or SOTA 400 mg once daily for 12 weeks. The primary outcome was
change from Baseline in A1C at 12 weeks.

Results: SOTA decreased A1C by 0.35% compared with placebo (p=0.10).
SOTA treatment resulted in lower postprandial glucose (PPG), higher net
benefit?, lower body weight, and lower A1C in a prespecified subgroup
analysis (9.0% < screening A1C < 10.0%) than placebo. Overall incidences
of treatment-emergent adverse events (TEAEs) were similar across groups.
There were more genital mycotic infections and diarrhea events on SOTA.
There was no DKA on SQOTA.

Conclusion: In young adults with poorly controlled T1D, SOTA for 12 weeks
as adjunct therapy to insulin, was well tolerated with evidence of improve-
ments in glycemic control and weight reduction consistent with dual SGLT1
and SGLT2 inhibition.

Table.

Efficacy and Safety Resuits from Randomization to Week 12

Placebo (n = 42) | SOTA 400 mg (n = 43)
Efficacy
A1C at Screening, % (SD) 10.3 (0.95) 10.6 (1.3)
A1G at Baseline, after 2-week screening + 2-week run-in, % (SD) 9.7 (0.93) 9.9 (1.4)
A1C at Week 12, % (SD) 8.7 (1.0) 8.4 (1.5)
A1C at Week 12, LSM Change from Baseline, % (SE, p-value) -0.99 (0.15, p<0.001) | -1.33 (0.14, p<0.001)
A1C at Week 12, LSMD vs. placebo®, % (SE, p-value®) N/A -0.35(0.21, p=0.10)
A1C at Week 12, LSMD vs. placebo® with 9.0% < screening A1C 10.0% , N/AT -0.75 (0.28, p=0.006)
% (SE, p-value)
2-hr PPG LSMD vs. placebo®, mg/dL (SE, p-valuec) N/AT -56.6 (16.6, p=0.001)
Daily CGM time in range 70-180 mg/dL vs. placebo* % (SE, p-valuet) NIAT +7.7% (39, p=0.057)
Daily CGMtime in range 70-180 mg/dL vs. placebo, hours® N/AT +1.8 hours
Body weight LSMD vs. placebo®, kg (SE, p-value®) N/AF -2.4 (0.6, p<0.001)
Patients with Safety Events
Any TEAE, n (%) 26 (61.9) 25 (56.1)
AE as primary reason for early of treatment period, n (%) 2(4.8) 0(0)
Serious adverse event, n (%) 3(7.1) 2(4.7)
Diabetic (DKA), n (%) 1(2.4) 0(0)
Severe (SH), n (%) 2(4.8) 1(2.3)
Nausea®, n (%) 3(7.1) 1(2.3)
Diarrhea®, n (%) 0(0) 2(4.7)
Genital mycotic infection®, n (%) 0(0) 2 (4.7)
Efficacy and Safety
Net benefit [A1C <7.0% at Week 12 and no SH and no DKA Randemization 1(24) 7(163)
to Week 12], n (%)
Net benefit difference, % responders vs. placebe?, n (p-value©) N/AT 13.9 (p=0.026)

CGM, continuous glucose monitoring; LSM, least squares mean; LSMD, least squares mean difference; PPG, postprandial
glucose @Net benefit: A1C <7.0% at Week 12 and no SH and no DKA from Randomization to Week 12. *Statistical
comparisons of each SOTA arm to placebo were preplanned and performed using a generalized linear madel with repeated
measures statistics. “Because the primary endpeint was not significant, p-values attached to nonprimary/secondary endpoints
are descriptive and cannot be used to declare statistical significance. °Mild to moderate with no discontinuations. "N/A: Not
applicable. 9Estimated by assuming 100% of daily CGM data available for analysis; therefore, 1.0% of daily CGM time =0.24
hours.

The Sotagliffozin JORF Study Writing Group: Kathleen Bethin, Eda Cengiz, Thomas Danne, Diane Gesty-Palmer,
Jake A. Kushner, Darren K. McGuire, Heena Pandya, Anne L. Peters, David R. Powell, Lisa Sherman, and R. Paul
Wadwa.

Supported By: JORF
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DS-8500a, a GPR-119 Agonist, Showed a Significant Glucose-Low-
ering Effect in Patients with Type 2 Diabetes Mellitus Who Have
Inadequate Glycemic Control with Sitagliptin Therapy
YASUO TERAUCHI, YUICHIRO YAMADA, HIROTAKA WATADA, YASUHIKO
NAKATSUKA, KAZUHITO SHIOSAKAI, TAKUO WASHIO, TAKASHI TAGUCHI,
Yokohama, Japan, Akita, Japan, Tokyo, Japan

DS-8500a is an agonist of the G-protein coupled receptor 119 (GPR119).
The efficacy and safety of DS-8500a as add-on therapy to sitagliptin in Japa-
nese type 2 diabetes mellitus (T2DM) patients were evaluated in a 4-week,
phase 2, multicenter, randomized, double-blind, placebo-controlled trial.
Eligible participants were aged =20 years with HbATc =7.0% and <9.0%
and inadequate glycemic control with sitagliptin 50 mg monotherapy. Pa-
tients received 25 mg or 75 mg of DS-8500a, or placebo, orally. The pri-
mary endpoint was change from baseline at day 28 in 24-hr weighted mean
glucose (WMG). Secondary endpoints included change from baseline in the
following: fasting plasma glucose (FPG), 2-hr postprandial PG (PPG), total
cholesterol, HDL-cholesterol, LDL-cholesterol, and triglycerides. Eighty-five
patients were randomized (mean age 62.0 + 9.4 years; mean HbAlc 7.58 +
0.53%). Overall, 29, 28, and 27 patients in the placebo, 25-mg, and 75-mg
groups, respectively, were analyzed. A significant dose-dependent reduc-
tion was observed in 24-hr WMG compared with placebo (-12.77 mg/dL,
p=0.0044 and -15.71 mg/dL, p=0.0006 for the 25-mg and 75-mg groups, re-
spectively). A significant reduction in FPG at 75 mg compared with placebo
was observed (p=0.0003). At both 25 mg and 75 mg, significant reductions
of 2-hr PPG (p=0.0018, p=0.0126, respectively), total cholesterol (p=0.0012,
p<0.0001), and LDL-cholesterol (p=0.0022, p<0.0001) were observed, with
a tendency to increase HDL-cholesterol and decrease triglycerides. Both
doses of DS-8500a were well tolerated, and there were no significant
treatment-emergent adverse events (AEs) or AEs leading to discontinuation
during the study period. DS-8500a was well tolerated, and showed signifi-
cant glycemic benefits and favorable changes in lipid profile over 28 days of
administration in Japanese T2DM patients who have inadequate glycemic
control with sitagliptin therapy.

Supported By: Daiichi Sankyo Company, Limited

149-LB
Estimated Glomerular Filtration Rate Corrected by HbAlc Deter-
mines Effects of SGLT2 Inhibitor Empagliflozin on Glycaemic Con-
trol and Renal Function in Type 2 Diabetes
HIROYUKI SHIMIZU, Maebashi, Japan

Aim: Glycemic control affects the assessment of glomerular filtration rate
(GFR) in diabetic patients. To accurately assess GFR in diabetic patients, we
have to take into account recent glycemic control state. Recently, the calcu-
lation formulae to assess estimated GFR (eGFR) corrected by HbA'c (eGFR(c))
have been reported (Diabetes Care 2014). In the present study, we evaluated
the influence of eGFR(c) before the start of treatment in the effects of so-
dium glucose transporter-2 inhibitor, empagliflozin, on glycaemic control and
renal function in Japanese type 2 diabetic patients.

Methods: Forty eight Japanese out-patients with type 2 diabetes treated
with empagliflozin, were included in this analysis. All patients were divided
into three groups by eGFR(c) before the start of treatment: Group 1; eGFR(c)
<60 ml/min (52.85 ml/min (eGFR: 60.28 ml/min)), Group 2; 60 < eGFR(c) < 90
min/ml (72.94 ml/min (eGFR: 82.42 ml/min)), Group 3; > 90 ml/min (101.58
ml/min (eGFR: 105.68 ml/min)). Changes of HbAlc, eGFR, and eGFR(c) were
evaluated before and at 3 months after the start of empagliflozin.

Results: Empagliflozin significantly reduced HbAlc in Group 1 and 2. Im-
provement of HbATc tended to be higher in Group 2 (-0.96%), than in Group
1 (-0.66%), and 3 (-0.40%), but the difference was not significant. eGFR(c)
was significantly increased only in Group 2. Changes of eGFR(c) (eGFR) for 3
months were -1.76 ml/min (-4.60 ml/min), 4.88 ml/min (-0.72 ml/min), -6.35
ml/min (-9.32 ml/min) in Group 1, 2, and 3, respectively. Change of eGFR(c)
was significantly higher in Group 2 than in Group 1 and 3, although there
were no differences in change of eGFR for 3 months among three groups.
Serum creatinine levels significantly increased in Group 3.

Conclusion: Improvement of glycaemic control by empagliflozin may be
affected by eGFR(c) before the start of empagliflozin, and eGFR(c) improved
in the patients with eGFR(c) from 60 ml/min to 90 ml/min.

For author disclosure information, see page LB107.
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150-LB
Effects of Canagliflozin (CANA) on Biomarkers of Cardiovascular
(CV) Stress in Older Patients with Type 2 Diabetes Mellitus (T2DM)
JAMES L. JANUZZI, JAVED BUTLER, PETR JAROLIM, NAVEED SATTAR, UJJWALA
VIJAPURKAR, KATHERINE W. MERTON, JIMMY REN, WILLIAM CANOVATCHEL,
MEHUL DESAI, MICHAEL J. DAVIES, Boston, MA, Stony Brook, NY, Glasgow, United
Kingdom, Raritan, NJ, Titusville, NJ

SGLT2 inhibitors may reduce CV risk in T2DM patients. In an exploratory
analysis of a subset of T2DM patients (age 55-80 y, mean=64 y; 56% male,
T2DM duration=12 y) randomized to placebo (PBO; N=216), CANA 100 mg/d
(N=229) or CANA 300 mg/d (N=221) for 104 wks, serum levels of the CV
stress biomarkers N-terminal pro-B type natriuretic peptide (NT-proBNP;
Roche) and high sensitivity troponin | (hsTnl; Abbott) were measured. Me-
dian percent change from baseline (BL) was compared at wks 26, 52, and
104. For these analyses, CANA groups were pooled. BL characteristics were
similar between groups. From a BL median of =50 pg/mL, NT-proBNP in-
creased with PBO, but changed minimally with CANA over 104 wks (Figure).
From a BL median of =3.3 pg/mL, hsTnl also increased with PBO, but was
reduced or unchanged with CANA. Hodges-Lehmann estimates (35% Cl) of
the median percent differences between CANA and PBO at wks 26, 52, and
104, respectively, were -13.2% (-25.4, -1.7), -16.3% (-28.9, -4.0), and -27.6%
(-43.2, -11.5) for NT-proBNP; and -8.3% (-14.0, -2.5), -11.9% (-18.0, -5.6), and
-10.0% (-17.3, -2.6) for hsTnl (p<0.05 for each between-group difference).

In summary, CANA delayed rise in NT-proBNP and hsTnl over 2y compared
with PBO in older T2DM patients. These results suggest attenuation in CV
stress with CANA, consistent with the anticipated CV protective effect of
SGLTZ inhibitors.

Figure. Median Percent Change in (A) NT-proBNP and (B) hsTnl from Base-
line to 26, 52, and 104 Weeks.
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*Nominal p<0.05; **Nominal p<0.01. Nominal p values for the difference in median percent change between the
CANA and PBO groups are based on the Wilcoxon rank sum test. SEs for the median percent change were
estimated using the bootstrap technique by simulated repeated samples for each biomarker and treatment group.
Results are data as observed for patients with values at baseline and at each specific time point.
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Discovery of ID11014A as a Novel GPR40 Agonist for the Treatment
of Type 2 Diabetes
KYUNGMI AN, CHANGHEE HONG, SHUOLIN CUI, HYUNJUNG KWAK, HYOJUNG
SONG, JOONTAE PARK, ANNA MOON, JEONGAH KIM, JIHUN YANG, JUNGWOO
LEE, JONGMIN YOON, MYONGJAE LEE, DONGGU JEONG, DOHEE KIM, DONGIL
LEE, EUNJI KOH, JEONGCHEOL SHIN, DAHAE HONG, JUN-GU PARK, IN-GYU JE,
SEOLHEE LEE, HONGSUB LEE, SOOBONG PARK, JAEHOON KANG, Hwaseong,
Republic of Korea

GPRA40 (G protein-coupled receptor 40) is involved in regulation of insulin
secretion and agonistic activity of GPR40 enhances antidiabetic effect by
increasing insulin in a glucose-dependent manner. While there have been
multiple studies on the discovery of GPR40 agonists to target type 2 diabe-
tes, most have ended in failed clinical trials. Here we identified ID11014A as
a potent, selective, and novel GPR40 agonist which has been shown to sig-
nificantly increase potency, with ECy; of 20 nM in Ca? influx assay (hGPR40).
In an Oral glucose tolerance test (OGTT) using GK rat models, ID11014A
(1-10 mg/kg) showed blood glucose-lowering effect dose-dependently
without any risk of hypoglycemia. In addition, results from in vitro study of
glucose-stimulated insulin secretion (GSIS) showed statistically significant
correlation with results from in vivo evaluation. ID11014A increased insulin
levels (1.53-fold at 5 pM), compared to DMSO vehicle in HIT-T15 cells, and
also exhibited a significantly improved insulinotropic effect with increased
relative blood insulin levels (3.55-fold), compared to vehicle group in SD
rats. The leading compound TAK-875 was discontinued during its phase Il
clinical trial, most likely due to liver safety concerns. In response to this,
we conducted in vitro studies to verify liver safety profiles. It was proven
that ID11014A was less likely to induce drug-induced liver injury (DILI) in 3D
hepatotoxiciy assay using human hepatic carcinoma cell lines with minimum
effect concentration (MEC)'s scope of over 10 pM, based on the predicted
approximated clinical C,,,, of 1.8 pM. Additionally, in transporter inhibition
assays, ID11014A showed low risk of inhibitory effects. Results from these
assays thus far have shown that ID11014A is safe in terms of liver toxicity.
Overall, ID11014A exerts great efficacy with no known safety issue so far,
and this compound will continue to be tested for a long-term efficacy and
further toxicity evaluations.

Supported By: lldong Pharmaceutical Co, Ltd.

152-LB

Pilot Testing of a Nurse-Facilitated Intervention “mWellcare”:
mHealth-Based Clinical Decision Support System for Management
of Diabetes and Hypertension at Primary Care Settings in India
DEVRAJ JINDAL, DILIP JHA, PRITI GUPTA, V. S. AJAY, AMBUJ ROY, PABLO PEREL,
PRAMOD JACOB, NIKHIL TANDON, VIKRAM PATEL, DORAIRAJ PRABHAKARAN,
Gurgaon, India, New Delhi, India, London, United Kingdom

Cardiovascular diseases (CVD) and diabetes are among the leading causes
of premature adult deaths in India. Innovative approaches such as Clinical
Decision Support System (CDSS) could play a major role in improving the
quality and access to diabetes/hypertension care in primary care settings.
In order to evaluate acceptability and feasibility of mWellcare intervention
(nurse facilitated tablet computer based CDSS for management of diabetes
and hypertension), pilot testing was done in the 5 Community Health Centres
(CHCs) in 2 states of India. The mWellcare intervention was rolled out in 3
stages: 1.) setting up the intervention: provided mWellcare CDSS and equip-
ment to each pilot CHC; 2.) orientation and training: conducted 5 day training
of nurses and a 1 day on-site orientation of physicians on the use of mWell-
care CDSS; 3.) abservation and support: provided by study team during initial
3 days in each pilot CHC. During the 2 months pilot phase, a total of 631 pa-
tients diagnosed with diabetes and/or hypertension, were registered using
mWellcare CDSS. Out of which, 65.6% of patients had hypertension, 14.7%
had diabetes and 19.7% had both hypertension and diabetes. Physician
agreement with the mWellcare generated Decision Support Recommenda-
tions (DSR) for diabetes and hypertension were 70% and 61%, respectively.
The most common reason for disagreement was unavailability of mWellcare
CDSS recommended drugs at the CHC. Nurses reported that the mWell-
care intervention was helpful in performing their duties and improved their
knowledge, skills and ability to manage their workload. Physicians reported
that the DSR was useful as it reduced time spent and improved quality of pa-
tient assessment. Pilot testing of mWellcare intervention demonstrated that
anurse-facilitated, CDSS enabled intervention is feasible and acceptable at
primary care settings in India.

Supported By: Wellcome Trust UK

For author disclosure information, see page LB107.
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153-LB
Sitagliptin Improves Glucose Tolerance and Serum Triglyceride
Levels in Overweight, Prediabetic Caucasian Men
KIMBERLY J. NAHON, FLEUR DOORNINK, MAAIKE E. STRAAT, BORJA MARTINEZ-
TELLEZ, GUSTAVO ABREU-VIEIRA, FLORIS H.P. VAN VELDEN, LENKA M. PEREIRA
ARIAS-BOUDA, FRITS SMIT, INGRID M. JAZET, MARIETTE R. BOON, PATRICK
C.N. RENSEN, Leiden, Netherlands, Granada, Spain, Leiderdorp, Netherlands

Objectives: The DPP-4 inhibitor sitagliptin inhibits the degradation of GLP-
1 thereby ameliorating glucose intolerance, dyslipidemia and fat accumula-
tion in type 2 diabetes patients. Since the effect of sitagliptin in prediabetes
is unclear, the aim of this study was to evaluate the effect of sitagliptin on
glucose tolerance, plasma lipids, energy expenditure and brown fat, white
fat and skeletal muscle metabolism in overweight prediabetic men.

Methods: A randomized double-blinded placebo-controlled study was
conducted in overweight, prediabetic white Caucasian men (aged 45.9+6.2
years; BMI 28.6+2.7 kg/m?). Subjects received sitagliptin (100 mg/day) (n=15)
or placebo (n=15) for twelve weeks. Before and after treatment, fasting ve-
nous blood samples were obtained, and brown and white fat volume and
activity (cold-induced ['®F]FDG PET-/CT), resting energy expenditure (indirect
calorimetry), and body composition (DXA) were assessed. In addition, skel-
etal muscle biopsies were obtained and an OGTT was performed.

Results: Sitagliptin, but not placebo, improved glucose excursion (AUC
-14%; p<0.001) after OGTT and lowered serum triglycerides (-29%; p=0.054)
without altering body composition, energy expenditure, substrate prefer-
ence, or skeletal muscle mRNA expression of genes involved in glucose and
lipid metabolism or mitochondrial function. Although sitagliptin did not influ-
ence ['8F]FDG uptake by brown fat, interestingly sitagliptin increased ['8F]
FDG uptake in subcutaneous white adipose tissue (+45%; p<0.05).

Conclusion: Twelve weeks of sitagliptin treatment in overweight predia-
betic white Caucasian men improves glucose tolerance, lowers serum tri-
glyceride levels and might induce browning of subcutaneous white adipose
tissue. Studies on the effect of sitagliptin on preventing or delaying the pro-
gression of prediabetes and dyslipidemia in individuals at risk for developing
type 2 diabetes are warranted.

Supported By: Merck Sharp & Dohme Corp.

154-LB

DS-8500a, a GPR-119 Agonist, Enhanced Insulin Secretory Capacity
in a Hyperglycemic Clamp Study in Patients with Type 2 Diabetes
Mellitus
HIROTAKA WATADA, MASANARI SHIRAMOTO, SHIN IRIE, YASUQ TERAUCHI,
YUICHIRO YAMADA, KAZUHITO SHIOSAKAI, YUSUKE MYOBATAKE, TAKASHI
TAGUCHI, Tokyo, Japan, Fukuoka, Japan, Yokohama, Japan, Akita, Japan

DS-8500a is an agonist of the G-protein coupled receptor 119 (GPR119).
Effects of DS-8500a on insulin secretory capacity and its safety were evalu-
ated in a 4-week, phase 2, randomized, double-blind, crossover study in 21
type 2 diabetes mellitus (T2DM) patients in Japan. T2DM patients aged =20
years with HbAlc =7.0% and <9.0% were enrolled. At each period, the pa-
tients received 75 mg of DS-8500a or placebo orally daily for 4 weeks in
random order. A combined euglycemic-hyperinsulinemic and hyperglycemic
clamp test was performed to assess insulin secretion before and after each
4-week treatment period (Figure 1). The primary endpoint was 15-phase
secretion (insulin AUC,gg499 min and C-peptide AUC,gg.19 min) @nd 2"-phase
secretion (insulin AUC,q5.500 min @and C-peptide AUC,gg.300 min)- The second-
ary endpoints were insulin sensitivity (M value) from 90 to 120 min, and
disposition index (DI). DS-8500a significantly increased 15t- and 2"-phase
insulin AUC (p=0.0011, p=0.0112) and C-peptide AUC (p=0.0012, p<0.0001)
compared with placebo. At the end of the treatment period, M values were
comparable with those of placebo, while the DI for insulin and C-peptide
were significantly increased (p=0.0108, p=0.0002). No significant treatment-
emergent adverse events were observed. DS-8500a enhanced insulin secre-
tory capacity but not insulin sensitivity in the study period.

Figure 1. Combined Euglycemic-Hyperinsulinemic and Hyperglycemic
Clamp Procedure.
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Therapeutic Utility of Liver-Specific Acetyl-CoA Carboxylase Inhi-
bition for the Treatment of NAFLD
LEIGH GOEDEKE, MATTHEW W. ELLIS, RACHEL J. PERRY, DANIEL F. VATNER,
TING WANG, JAMIE BATES, MANI SUBRAMANIAN, ADRIAN S. RAY, GERALD I.
SHULMAN, New Haven, CT, Foster City, CA

Pharmacologic inhibition of the acetyl-CoA carboxylase (ACC) enzymes,
ACC1 and ACC2, offers an attractive therapeutic strategy to simultane-
ously inhibit fatty acid synthesis and stimulate fatty acid oxidation, favor-
able outcomes in treating obesity, nonalcoholic fatty liver disease (NAFLD)
and type 2 diabetes (T2D). In this regard, our lab and others have previously
shown that inhibition of hepatic ACC1 and ACC2 improves dyslipidemia and
reduces hepatic steatosis in rodent models of obesity. However, the effects
of ACC inhibition on hepatic mitochondrial oxidation, anaplerosis, and keto-
genesis in vivo are unknown. Here, we evaluated the impact of a novel liver-
directed allosteric inhibitor of ACC1 and ACC2 on these parameters, as well
as glucose and lipid metabolism, in control and diet-induced rat models of
NAFLD. Specifically, we demonstrate that acute treatment of chow-fed rats
with 10 mg/kg of the inhibitor preferentially inhibits enzymatic activity in
the liver and significantly reduces hepatic malonyl-CoA levels. Using stable
isotope tracer methods, we show that acute treatment enhances hepatic
ketogenesis by 50% (P=0.001), indicative of increased hepatic fat oxidation.
Furthermore, administration (10 mg/kg/day x 6 days) to high-fructose fed
rats results in a 20% reduction in hepatic de novo lipogenesis (P=0.01). Col-
lectively, these studies warrant further investigation into the therapeutic
utility of liver-directed inhibition of ACC for the treatment of NAFLD and
hepatic insulin resistance.

Supported By: National Institutes of Health

156-LB
Efficacy of Sodium-Glucose Cotransporter 2 (SGLT2) Inhibitors in
Type 1 Diabetes: A Systematic Review and Meta-analysis
DANA EL MASRI, LINDA JABER, Detroit, M/

Sodium-glucose cotransporter 2 (SGTL2) inhibitors are currently FDA ap-
proved for the management of type 2 diabetes. The primary objective of this
study was to systematically review the available evidence of their effects
on glycemia and body weight (BW) in patients with type 1 diabetes by per-
forming a meta-analysis of randomized-controlled trials (RCTs). A systematic
search from PubMed, Embase, Web of Science, Scopus, and Cochrane Li-
brary databases was conducted through January 2017. We identified four
RCTs examining the effects of SGLT2 inhibitors as add-on therapy on Alc
and BW in patients with type 1 diabetes. We calculated weighted mean
differences (WMDs) and 95% confidence intervals (Cls) using a random-
effects model. Compared to placebo, SGLT2 inhibitors showed significant
improvement in Alc (WMD -0.33; 95% CI -0.45, -0.20), but not in BW (Figure).
Subgroup analysis of high-dose SGLT2 inhibitors showed significant im-
provement in BW (WMD -3.70; 95% Cl -6.91, -0.48). In evaluating the pre-
and post-effects of SGLT2 inhibitors, there was a significant improvement
in both Alc (WMD -0.63; 95% Cl -0.76, -0.49) and BW (WMD -1.77; 95% Cl
-2.38, -1.15).

In conclusion, this study demonstrates that various SGLT2 inhibitors
significantly lower Alc and may be a viable option for patients with type 1
diabetes.

Figure. Effects of SGLTZ Inhibitors on Alc.
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157-LB
Delayed-Release Metformin Targeting the Lower Bowel Elicits
Sustained Improvements in Alc and Fasting Glucose with Minimal
Systemic Exposure
ROBERT R. HENRY, GEORGE L. BAKRIS, SHARON SKARE, BRANDON WALSH,
COLLEEN BURNS, MARK FINEMAN, JUAN FRIAS, La Jolla, CA, Chicago, I, San
Diego, CA, Los Angeles, CA
Delayed-release Metformin (Met DR) is being developed for T2DM pa-
tients with chronic kidney disease (CKD 3B/4). This blinded study evaluated
571 subjects over 16 weeks of double-blind Met DR (600, 900, 1200, 1500 mg
QD) or Placebo (PBO) in subjects with T2DM; unblinded 2000 mg (1000 mg
BID) immediate-release Metformin (Met IR; 1000 mg QD for first week) was
included as a reference. Due to Met IR restrictions of use/contraindication

For author disclosure information, see page LB107.
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in CKD 3B/4, only CKD 1/2 subjects were enrolled. Data are LS mean+SE
change from baseline in the mITT population (=1 post-baseline Afc).

542 subjects (56 y; 53% male; 7.9+6.7 y T2DM; BMI 32+5 kg/mZ Alc
8.6+0.9%) were included in the mITT population. Met plasma exposure with
Met DR was <37% of Met IR. Met DR resulted in a significant (p<0.05) dose-
dependent Alc reduction with no plateau (1200 mg: -0.49+0.13%; 1500 mg:
-0.62+0.12%; PBO: -0.06+0.13%). Met IR 2000 mg elicited a -1.10+0.13% Alc
improvement. Fasting plasma glucose (FPG) improvement (Cyye age week 4-16)
was significantly greater with 900-1500 mg Met DR vs. PBO, and the effect
with 1500 mg Met DR approached that of 2000 mg Met IR (-25.1+4.1 vs.
-32.6+4.2 mg/dL, respectively; ns). Thus, 1500 mg Met DR exhibited 1.5-fold
(A1c) and 2.1-fold (FPG) greater relative efficacy than Met IR when adjusting
for plasma met exposure. Adverse events were primarily gastrointestinal
and incidence was lower with Met DR (<16% at all doses) vs. Met IR (28%).
Nausea incidence was markedly lower with Met DR (1-3% vs. 10% Met IR),
likely due to Met DR bypassing the stomach.

The improved efficacy relative to plasma exposure with Met DR may re-
sult in an improved benefit/risk profile for patients with CKD 3B/4 for whom
minimizing exposure is desirable. Delivery of Met DR at higher doses may
result in greater efficacy but at the expense of increased systemic exposure.
Importantly, reducing current Met dosage in an attempt to achieve the low
exposure of Met DR would result in a disproportionate loss in efficacy.

158-LB

Inhibition of IKKe and TBK1 Improves Glucose Control in Patients
with Type 2 Diabetes
ELIF A. ORAL, SHANNON M. REILLY, RASIMCAN MERAL, LAURA BUTZ, NEVIN
N. AJLUNI, THOMAS L. CHENEVERT, EVGENIA KORYTNAYA, ADAM H. NEIDERT,
RITA HENCH, DIANA RUS, JEFFREY F. HOROWITZ, ANDREW V. GOMEZ, PENG
ZHAQ, KIM A. LEHMANN, MOHIT JAIN, RUTH YU, CHRISTOPHER LIDDLE,
MARYAM AHMADIAN, MICHAEL DOWNES, RONALD M. EVANS, ALAN R.
SALTIEL, Ann Arbor, Ml San Diego, CA, La Jolla, CA, Westmead, Australia

The inflammatory kinases IKKe and TBK1 are over-expressed in obesity.
Amlexanox (A; an approved treatment of asthma in Japan and for aphthous
ulcers in the U.S.) was shown to be a potent inhibitor of IKKe/TBK1 and cor-
rected hyperglycemia, obesity and fatty liver in mice. We therefore tested
the metabolic effects of oral A therapy in patients with these conditions. 42
patients (22M/20F, age: 58+1, mean+SEM) with T2DM on oral medications,
on a stable regimen >12 weeks with HbA1c 6.5-10.5%, BMI (34.3+0.7) kg/m?
and NAFLD (confirmed by U.S.) were randomized to receive either placebo
(P) or 50 mg amlexanox (A), t.i.d. for 12 weeks (NCT01842282). The primary
end point was improvement in HbA1lc. 38 patients completed the study (18 P,
20 A). The reduction of HbAlc was significantly different with A at 12 weeks
(P:0.19 £ 0.16%, A: -0.26 + 0.15%, p=0.050). 7 patients in the A group had
a clinically meaningful 0.5% decrease in HbAlc vs. only 1 in the P group
(p=0.02). Fructosamine levels were also reduced (P: 16+7 + 0.16 pmol/L,
A: -14+6 pmol/L, p=0.0024). In post-hoc analyses, the patients who had a
clinically meaningful response to A showed a distinct inflammatory gene
expression signature from biopsied subcutaneous fat at baseline. They also
exhibited a unique pattern of changes in response to A consistent with in-
creased energy expenditure. These data suggest that IKKe/TBK1 inhibitors
may hold promise for treatment of metabolic disease in humans.

Figure. Change in Glucose Control in the Trial.
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DK060591 (to A.R.S.) Nutrition Obesity Research Centers (P30DK089503)

159-LB

Assessment of Therapeutic Effects of Acarbose and Metformin un-
der Different B-Cell Function Status in Chinese Patients with Newly
Diagnosed Type 2 Diabetes: Based on MARCH Trial
JING FU, JIALIU, WENYING YANG, GUANG WANG, Beijing, China

The data of MARCH (Metformin and acarbose in Chinese as the initial
hypoglycaemic treatment) trial demonstrated that acarbose and Metfor-
min have similar efficacy as initial therapy for HbA1c reduction in Chinese
patients with newly diagnosed type 2 diabetes. We investigated whether
the therapeutic efficacy was diversified under different B-cell function
status. All 784 subjects were divided into better 3-cell function group, me-
dium B-cell function group and poor B-cell function group [median HOMA-B
88.18(74.38-114.62)], 47.61(41.22-55.62) and 21.91(16.47-27.71), respectively].
Patients were assigned to 48 weeks of therapy with acarbose or Metformin,
respectively. Both acarbose and Metformin significantly decreased HbATc
levels similarly after 48 weeks in all groups. In poor B-cell function group,
the decreases of weight and BMI after acarbose treatment were significant
compared to Metformin group [-2.80 (-3.53 to -2.07) vs. -1.78 (-2.39 to -1.17),
and -1.02 (-1.30 to -0.75) vs. -0.65 (-0.87 to -0.42), both P < 0.05, respective-
lyl. Moreover, in poor f3-cell function group, the decreases of FBG, PBG and
HbA1c% after acarbose or Metformin treatment were significant compared
to better B-cell function group at 48 weeks [-1.87 (-2.13 to -1.61) vs. -1.37
(-1.57t0-1.18), P<0.01,-3.19(-3.68 to -2.70) vs. -2.14 (-2.54 to -1.75), P < 0.01,
and-1.22(-1.41 to-1.03) vs. -0.97 (-1.12 to -0.82), P < 0.05, respectively]. Thus,
acarbose treatment may contribute a similar effect to plasma glucose con-
trol compared to Metformin, even under the pathologic condition of $-cell.

160-LB
A Comparative Assessment of CNX-013-B2 (B2), a Selective Rex-
inoid, and Pioglitazone (P10) in the Control of Hyperglycemia, Body
Weight, and Hemodynamic Parameters in mZDF Rats
JAGANNATH R. MADANAHALLI, VENKATARANGANNA M.V, ANUP M.
O00OMMEN, GOVIND M.K., TIM SHARPINGTON, Bengaluru, India, Cambridge,
United Kingdom

We have previously reported that B2, a selective, small molecule rexinoid,
demonstrated robust anti-hyperglycemic, anti-lipidemic, anti-obesity ef-
fects in various animal models of T2DM, improved exercise endurance in
Diet Induced Obese mice on high fat diet(HFD) and did not cause hepatomeg-
aly, edema or decrease hematocrit in treated animals. In this study 6 week
old male Zucker Diabetic Fatty (mZDF) rats (N= 6), with ad libitum access to
food (Purina, Research Diet) and water, were treated with either 10mg/kg B2
or 10mg/kg Pio for 18 weeks. Compared to the Zucker lean control rats the
mZDF rats displayed significant increase in serum fasting (95.8 vs. 498.83
mg/dl) and fed glucose levels (141.1 vs. 531.50 mg/dl) and HbA1c at the end
of the study.

Compared to mZDF control animals: Treatment with Pio displayed robust
control of fasting (498.8 vs. 142.5 mg/dl) and fed (531.5 vs. 140.3 mg/dl) glu-
cose and HbA1c (9.35 vs. 4.03%), but resulted in a drastic increase in body
weight (408 vs. 868 g) while treatment with B2 significantly controlled fast-
ing (498.8 vs. 242.4 mg/dl) and fed (532.5 vs. 330.5 mg/dl) glucose levels and
HbA1c (9.35 vs. 6.32%), but unlike Pio caused only a modest increase in body
weight (408 vs. 576 g).

For author disclosure information, see page LB107.
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Treatment with B2 and Pio displayed differential effects on visceral (3.7X
vs. 7.3X), inguinal (1.9X vs. 2.96X) adipose tissue weight and heart weight
(1.2X vs. 1.6X).

Treatment with B2 significantly increased end diastolic volume (Ved: 153
vs. 229.6pl) and significantly reduced end diastolic pressure (Ped: 8.67 vs.
6.57 mmHg) and systolic pressure (Pes: 101.39 vs. 88.07mmHg). In contrast
Pio treatment did not either improve Ved or reduce Pes and Ped.

Study supports hypothesis that improved hemodynamic parameters in
B2 treated mZDF rats could be due to a combination of glycemic and body
weight control and independent action on cardiac tissue. Histopathological
observations of cardiac tissue will be discussed.

161-LB
Effects of DA-1241, a Novel GPR-119 Agonist, on Lipid Control in Dis-
ease Models Mediated by Regulating an AMPK/SREBP1c Signaling
Path
MI-KYUNG KIM, TAE HYOUNG KIM, SEUNGHO LEE, IL-HOON JUNG, YU NA
CHAE, JAE SUNG YANG, Yongin, Republic of Korea

DA-1241 is a novel, potent and selective GPR119 agonist under early clini-
cal development, which was reported to have sustained antidiabetic effects
in diabetic animal models. The purpose of the herein study is to investigate
the lipid-lowering effects of DA-1241 in disease models and to explore the
underlying mechanisms.

Chronic administration of DA-1241 completely normalized the plasma
triglycerides (TG) levels and thereby decreased hepatic TG accumulation in
dyslipidemic mice. The lipid lowering effect of DA-1241 was comparable to
GSK-263A and synergistically augmented by combination therapy with si-
tagliptin, a dipeptidyl peptidase-4 (DPP-4) inhibitor, through enhancing the
incretin effects. DA-1241 treatment also significantly alleviated plasma cho-
lesterol levels in a same mice model and attenuated the disease progression
with a comparable efficacy to atorvastatin in high cholesterol-fed rats. When
DA-1241 was acutely given to normal mice by oral gavage prior to corn oil
loading, the postprandial TG excursion was dose-dependently suppressed,
which seemed to partly contribute to the chronic lipid control in high fat-fed
mice. In cell-based experiments using human hepatoma cells, DA-1241 treat-
ment activated AMP-activated protein kinase (AMPK), increased phosphory-
lation of sterol regulatory element-binding transcription factor (SREBP)1c, an
inhibitory form of SREBP1c, decreased total SREBP1c expression, and hereby
suppressed the downstream lipogenic signals. Moreover, we found that DA-
1241 modulated the protein expression of SREBP1c and phospho-p38 kinase
levels altered by a liver X receptor (LXR) agonist in an opposite way.

Our findings suggest i) the therapeutic potential of DA-1241 for the treat-
ment of dyslipidemia, ii) further metabolic benefits other than glucose con-
trol when co-treated with DPP-4 inhibitors, and iii) the further elucidation
for the potential underlying mechanisms of GPR119 agonist in lipid control.

162-LB
Endogenous Glucose Production Increase with SGLT2 Inhibition Is
Unchanged by Denervation in Renal Transplant Patients
CAROLINA SOLIS-HERRERA, MARIAM ALATRACH, CHRISTINA AGYIN, CURTIS
TRIPLITT, JOHN ADAMS, AMALIA GASTALDELLI, MUHAMMAD ABDUL-GHANI,
EUGENIO CERSOSIMO, RALPH A. DEFRONZO, San Antonio, TX

SGLT2 inhibition causes a “paradoxic” increase in EGP, indicating the
presence of a “reno-hepatic axis.” However, the mechanism(s) behind the
increase in EGP has yet to be elucidated.

The aim of the study was to assess the effect of SGLT2 inhibition on EGP
and hormone substrate response in type 2 diabetic (DM) and nondiabetic
(non-DM) subjects after renal transplantation. After an overnight fast, DM
and non-DM renal transplant subjects underwent measurement of EGP with
8 hour 3-3Hglucose infusion on 2 separate days. Each subject received dapa-
gliflozin (DAPA) 10mg or placebo (PBO) in random order, followed by serial
measurement of fasting plasma insulin (INS), C-peptide, glucagon (GNG)
and glucose (FPG) concentration. Eight subjects were enrolled (DM=3, non-
DM=5); Age= 47+5; BMI= 30.4+2.1; Alc= 7.2+0.1 vs. 5.4+0.1%; FPG= 132+3
vs. 98+2 mg/dl, respectively. During the EGP test, the DM group on DAPA had
a significant decrease in FPG (13243 to 107+3 mg/dl) and INS (1441 to 10+1),
while GNG (66+4 to 77+1) increased compared to PBO. In non-DM group on
DAPA there was a significant decrease in FPG and INS compared to PBO and
no change in GNG. After 30 min of DAPA administration, EGP significantly
increased in both groups whereas there was the expected decrease in EGP
with placebo during fasting.

Conclusion: Renal denervation in transplanted patients did not obliterate
the EGP response to dapagliflozin.
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Figure. Effect of DAPA and PBO in Diabetic (DM) and Nondiabetic Renal
Transplant Subjects.

230
DM on DAPA
220 /
E 210 Non- DM on DAPA
] on- on
o <
S~
-'d
g o o (gt
a .| >N G Atz
§ = o ﬁg Eﬂ—gﬂz o] \
170 OG.O\ o Non-DM on Placebo
. Q‘ o @ oS00
150 D’ g
20 30 %0 180 280
DM on Placebo
Minutes

163-LB
Linagliptin Exerts an Antiinflammatory and Insulin Signaling Pro-
moting Effects in Well Controlled Patients with Type 2 Diabetes
PARESH DANDONA, HUSAM GHANIM, MANAV BATRA, JEANNE HEJNA, KELLY
GREEN, MONIQUE SARAN, ROBIN JINDAL, NITESH D. KUHADIYA, Buffalo, NY

We have previously shown an acute and a long term antiinflammatory
effect of sitagliptin, a DPP-4 inhibitor, in patients with type 2 diabetes. We
have now investigated the potential antiinflammatory effects of linagliptin
in patients with well controlled type 2 diabetes. Twenty-four patients with
well-controlled type 2 diabetes were divided into 2 groups of 12 patients
each. One group was treated with linagliptin 5 mg daily and the other was
treated with placebo. Blood samples and adipose tissue biopsies were col-
lected prior to and 12 weeks after treatment. Blood samples were also col-
lected following a high fat high calorie (HFHC) meal administered before and
after 12 weeks of treatment. At 12 weeks, HbAlc had fallen significantly
from 6.8+0.2% to 6.5+0.2%. Reactive oxygen species (ROS) generation by
polymorphonuclear cells (PMN) was significantly lower by 21+7%, plasma
lipid peroxide levels measured as TBARS had fallen by 18+7% as had intra-
nuclear NFxB binding by mononuclear cells (MNC) fell by 16+6% in fasting
blood samples. The expression of IL-13 and JNK-1 in MNC had also dimin-
ished significantly by 29+7% and 24+10%, respectively at 12 weeks. In the
adipose tissue, the expression of TNF-a. and JNK-1 was significantly lower
(by 24+10% and 26+12%, respectively) while that of insulin receptor, IRS-1
and GLUT-4 was significantly higher (by 41+18%, 57+16% and by 62+15%,
respectively) in the fasting state following 12 weeks of treatment. Following
the administration of a HFHC meal, ROS generation by PMN and MNC was
diminished, as was the expression of JNK-1 in the linagliptin treated group in
addition to a significantly diminished glucose excursion and a trend towards
increased GLP-1 and insulin secretion.

We conclude that linagliptin exerts antiinflammatory and insulin signal
transduction promoting effects even in well controlled patients with type 2
diabetes.

Supported By: Boehringer Ingelheim

164-LB
GOAL-RCT: A Randomized Trial Comparing Colesevelam vs. Ezeti-
mibe in Type 2 Diabetes
HARPREET S. BAJAJ, RUTH BROWN, DISHAY JIANDANI, KARRI VENN, AKSHAY
JAIN, HANI AL ASAAD, HASNAIN KHANDWALA, OREN STEEN, SUZAN ABDEL
SALAAM, RONNIE ARONSON, Brampton, ON, Canada, Toronto, ON, Canada

Lipid-lowering therapies are often added to statin drugs in patients with
type 2 diabetes (T2D) who fail to achieve target LDL. Our objective was to
compare the efficacy and safety of two second-line LDL lowering options:
colesevelam (COL) vs. ezetimibe (EZE) in T2D.

GOAL-RCT is the first randomized controlled trial comparing open-label
COL vs. EZE in T2D patients with uncontrolled Alc (7-10%) and LDL choles-
terol (>77.2 mg/dl) (NCT02682680). T2D medications were unchanged during
the trial. The primary outcome was the proportion of patients achieving Alc
<7.0% and LDL <77.2 mg/dl (<2 mmol/L).

GOAL-RCT enrolled 200 subjects with comparable baseline characteris-
tics: mean age 59 + 10 years, mean Alc 8.0%, mean LDL 97.2 mg/dl with 97%
subjects on statin drugs. 3-month data was available for 85 COL patients and
98 EZE patients. The proportion of patients achieving Alc <7.0% and LDL
<77.2 mg/dl by 3 months in the COL arm (14%) was non-inferior to the propor-
tion in the EZE arm (9%) (Table 1). The COL arm had a smaller reduction in LDL
(-10.8 vs. -25.2 mg/dl; p<0.01), and a greater reduction in Alc (-0.4% vs. 0%;
p<0.01) compared to EZE. Fifteen COL patients and 6 EZE patients discontin-
ued study treatment (7 and 5 subjects due to adverse effects, respectively).

For author disclosure information, see page LB107.
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When used in combination with statin therapy in patients with T2D, ezeti-
mibe produced greater reductions in LDL cholesterol whereas colesevelam
produced greater reductions in Alc at 3 months.

Table 1. Comparison of Clinical Efficacy Parameters at 3 Months between
Colesevelam and Ezetimibe among Subjects with Type 2 Diabetes.

Between-group
_ - - difference (95% Cl)
colesevelam (n=85) ezetimibe (n=98) {ezetimibe as
Proportion achieving -5.1%
Alc<7.0and LDL £2.0 — 9.2% (-13.8 to 3.6%)
Proportion achieving -20.0%
Alc<7.0% 35.3% 16.3% (-33.7% to -7.8%)
Proportion achieving 25.9%
LDL £ 77.2 mg/d| (<2 43.5% 69.4% )
mmal/t) (10.8% to 39.7%)
. . Between-group
Baseline 3 month A Baseline 3 month A dfference (95% )
0%
+ + + +
Alc (%) 8.0%0.3 -0.4+0.52 8.0+08 0.0%0.7 (0.6t0-0.1)
-4.1*
+ + + *
Alc (mmol/mal) 639199 40+101 64.0+9.1 01+7.6 (6.710-16)
LDL (mg/dl) + + + + 14.4%
97.8+243 10.8 +33.1 96.6+213 25.2+31.1 (4.91023.8)
Non-HDL (mg/dI) 1278+129.0 -12.6£37.9 12324276 | 2861383 15.0°
(4.7t027.3)
* significant difference between groups (P<0.05).
Data is presented either as a proportion, or as mean + standard deviation.
Supported By: Valeant Pharmaceuticals Intemational

Dapagliflozin Is Associated with Lower Risk of Hospitalization for
Kidney Disease, Heart Failure, and All-Cause Death Compared to
DPP-4i: CVD-REAL Nordic

ANNA NORHAMMAR, JAN W. ERIKSSON, JOHAN BODEGARD, MARCUS
THURESSON, PETER FENICI, DAVID NATHANSON, MIKHAIL N. KOSIBOROD,
HANNE L. GULSETH, THOMAS NYSTROM, KARE I. BIRKELAND, Stockholm,
Sweden, Uppsala, Sweden, Oslo, Norway, Cambridge, United Kingdom, Kansas City,
MO

Main goals of T2D management is to prevent morbid complications, in-
cluding renal and cardiovascular disease (CVD). We aimed to investigate
associations of hospitalization for kidney disease (HKD), hospitalization for
heart failure (HHF) and all-cause death (ACD) between new users of either
dapagliflozin or DPP-4i in T2D patients.

All patients dispensed with glucose lowering drugs during 2013-2016
were identified in nationwide registries in Norway and Sweden. Patients
were divided in two groups; new users of dapagliflozin and new users DPP-
4i, matched 1:3 by propensity score of dapagliflozin use calculated by using
extensive data on patient characteristics, co-marbidities and drug treat-
ment. Cox survival models estimated hazard ratio per country and weighted
averages are presented.

A total of 34,328 T2D patients were identified as new users of dapa-
gliflozin (n=8582) or DPP-4i (n=25,746). The groups were well balanced at
baseline; 61 years, 41% women, 21% CVD, 19% microvascular disease, 1%
kidney disease, mean follow-up 0.98 years, a total of 33,612 patient-years.
Dapagliflozin was associated with lower risk of HKD, HHF and ACD com-
pared to the DPP-4i group (Table).

In T2D patients, dapagliflozin was associated with lower risks of hospi-
talization for kidney disease, hospitalization for heart failure and all-cause
death when compared to DPP-4i.

Table.
Dapagliflozin DPP-4i Weighted average estimates
N=8582 N=25,746 N=34,328
No. | Ratef100 | No. |Rate/l00| Hazard
events | PYR  [events | PYR ratio Pl pvale
Hospitalization for kidney disease* | 52 064 a7 | 164 038 (0.29051)  <0.001
Hospitalization for heart failure 7 095 | 1 063 (0.50-081)  <0.001
All cause death 106 1,04 468 144 [¥E] (059091 0.004
*Any hospitalization with main diagnosis for chronic-, acute- or unspecified kidney disease
166-LB

Transition of Diabetes Care in Surgery Patients with Type 2 Diabe-
tes (T2D) Using an HbA1c-Based Algorithm
NEDA RASQULI, PRIYATHAMA VELLANKI, SARA ALEXANIAN, DAVID BALDWIN,
ISABEL ANZOLA, CLEMENTINA RAMOS, MARIA A. URRUTIA, KATHERINE
MODZELEWSKI, FRANCISCO J. PASQUEL, MAYA FAYFMAN, HODA FARAJPOUR
BAKHTIARI, JEEHA SONYA HAW, HEQIONG WANG, GUILLERMO E. UMPIERREZ,
Aurora, CO, Atlanta, GA, Boston, MA, Chicago, IL

Limited data is available on the optimal transition of diabetes care from
inpatient to outpatient setting in surgical patients with T2D. We prospec-
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tively studied the efficacy and safety of using an algorithm based on admis-
sion HbATc to guide outpatient therapy in 224 surgery patients with T2D (age
57+11 yrs, BMI 3448 kg/m?, duration of T2D: 8.5+8 yrs). Patients who were on
incretin based therapy or insulin >0.5 units/kg prior to hospitalization were
excluded. The algarithm recommended starting linagliptin 5 mg/day for drug
naive patients or continuing home regimen for patients with HbAlc <7%;
adding linagliptin to home regimen of oral antidiabetic agents (OAD) plus in-
sulin glargine at 50% of the inpatient dose for HbAlc 7-9%, and adding lina-
gliptin to home regimen of OAD plus glargine at 80% of the inpatient dose for
HbA1c >9% group. Treatment was adjusted to achieve a target HbATc <7%.
Mean HbA1c at admission was 6.4+0.4%, 7.8+0.6% and 11.4+2.1% (p <0.001)
for groups with HbAlc <7% (n=92), 7-9% (n= 93) and >9% (n=39), respec-
tively. In the entire cohort, HbATc decreased from 7.9+2.0% at admission
to 7.1£1.5% at 3 months after discharge (p <0.001). HbATc did not change in
HbATc <7% group but decreased by 0.8+0.9% in HbATc 7-9% and 3.2+2.5%
in HbA1c >9% (both p <0.001). There was a lower rate of mild hypoglyce-
mia (BG <70 mg/dL) in patients with HbAlc <7% as compared to those with
HbATc 7-9% and >9%, (10% vs. 19% vs. 31%, respectively; p=0.03). ABG <40
mg/dL was reported in only 2 patients, one in HbAlc <7% and the other in the
HbATc >3% group. The rate of severe hyperglycemia (>300 mg/dL) was not
different in patients with HbATc <7% as compared to those with HbAlc 7-9%
and >9% (8% vs. 14% vs.22%, respectively; p=0.12). HbAlc and hypoglyce-
mia rate were similar in patients treated with linagliptin vs. comparators.

Conclusion: The proposed HbAlc-based algorithm with linagliptin (+0OAD),
with or without basal insulin, is safe and effective for transitioning of care in
general surgery patients with T2D.

Supported By: Boehringer Ingelheim

167-LB

Effect of Combination SGLT2i and GLP-1RA Therapy on Glycemic
Control, Body Weight, and Beta-Cell Function in Type 2 Diabetic
(T2D) Subjects
ROBERT A. MARTINEZ, KARRAR AL-GBURI, HUSSEIN AL JOBORI, JOHN ADAMS,
MUHAMMAD ABDUL-GHANI, CURTIS TRIPLITT, RALPH A. DEFRONZO, EUGENIQ
CERSOSIMO, San Antonio, TX

To examine whether SGLTZ inhibition plus GLP-1RA combination therapy
provides superior clinical and metabolic benefit compared to monotherapy
with each agent, we randomized 24 inadequately controlled (A1c=8.2+0.2%)
T2D patients (treated with MET or MET/SU) to receive either canagliflozin
(300 mg/d; n=8, CANA), liraglutide (1.8 mg/d; n=8, LIRA) or bath (n=8, COM-
BO). Baseline characteristics were similar across all groups. After a baseline
OGTT and clinical measurements (systolic blood pressure [SBP], body weight
[BW], Alc and fasting plasma glucose [FPG]), a 16-wk treatment period was
started. Clinical parameters and OGTT were repeated at study end. Matsuda
[MI]* for insulin sensitivity, insulinogenic index [Al/AG] and insulin secretion/
insulin resistance [disposition] index [IS/IR=AI/AG X MI*] were calculated.

Combination therapy with canagliflozin and liraglutide provides a greater
than additive effect on body weight and systolic blood pressure and an addi-
tive effect on glycemic control and beta cell function. These findings provide
a strong rationale for the use of combined SGLT2i/GLP-1 RA therapy in poorly
controlled T2D patients to reduce Alc (8.2% to 6.2%), improve beta cell func-
tion, and promote weight loss.

Table.
LIRA CANA COMBO  p-value

Body Weight (kg)** -26 -34 <12 0.01
+1.4 +0.6 +1.2

SBP (mmHg)** 0 -6 -16 0.04
+7 +3 +3

HbA1c (%) -1.59 -1.10 -1.94 0.39
+0.54 +0.32 +0.49

FPG (mg/dI)t -44 -32 -76 0.18
+15 +13 +24

Mean OGTT PG (mg/dI)t -84 -75 -134 0.04
+15 +14 +723

Insulinogenic Index [Al/AG]T +0.58 +0.17 +0.93 0.05
+0.18 +0.11 +0.40

Ins. Sec./Ins. Resist. +0.73 +0.67 +1.26 0.05

[=AlI/AG X MI*]t +0.20 +0.25 +0.26

*Corrected for glycosuria; **COMBQO is more than additive; TCOMBO is
additive; ANOVA method used to calculate p-value; SBP=systolic blood
pressure; FPG=fasting plasma glucose; 0GTT=oral glucose tolerance test;
PG=plasma glucose.

Supported By: Janssen

For author disclosure information, see page LB107.
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168-LB
Is Less More? Learning to Dose the Oral, Nonpeptide GLP-1R Ago-
nist, TTP273 in Type 2 Diabetics
JENNIFER L.R. FREEMAN, IMOGENE DUNN, THOMAS SOEDER, CARMEN
VALCARCE, High Point, NC, Durham, NC
In a 12-week Phase 2 study, TTP273, an oral, non-peptide GLP-1R ago-
nist, at doses of 150mg QPM and 150mg BID showed highly statistically
significant reductions in Alc of 0.9 (p<0.001) and 0.7% (p<0.01), respectively.
Subsequent concentration/effect analysis revealed an unexpected result:
lower doses showed more pronounced effects for key efficacy endpoints.
This observation is confirmed when correlating TTP273 plasma concentra-
tion with efficacy. The analysis of the current data reveals that doses lower
than 1.35mg/kg may translate into reductions of Alc, weight, and FPG of
1.7% (p<0.001), 3.7 kg (p<0.01), and 56mg/dL (p<0.05), respectively. Similar
findings were observed in the Phase 2 study with our predecessor agonist
(TTP054) and phase 1 studies for both TTP273 and TTP054. TTP273 differs
from GLP-1 in two significant ways that may reduce its effect/increase toler-
ance at higher exposure levels: 1.) TTP273 can signal directly in the intestine
(a response known to desensitize over time), and 2.) TTP273 has a differ-
ential signaling pattern that does not signal through B-arrestin and seems
to have sustained activation relative to GLP in vitro. These characteristics
of TTP273 provide a potential scientific rationale for the observations de-
scribed herein and support the conduct of additional clinical investigation
using lower doses to confirm that for TTP273, less is more.

Figure.
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The Efficacy and Safety of SGLT2 Inhibitor vs. Placebo as Add-on
Therapy in Patients with T2DM and Inadequate Glycemic Control
with Metformin and a DPP-4 Inhibitor: Systematic Review and Me-
ta-analysis

MUHAMMAD JAVAID, ZAID RANA, AARON LIEW, Galway, Ireland

Dual therapy with Metformin and a Dipeptidyl Peptidase-4 (DPP-4) in-
hibitor is often insufficient to achieve or sustain glycemic targets among
patients with type 2 diabetes mellitus (T2DM). In this meta-analysis, we
evaluated the efficacy and safety of Sodium Glucose Co-transporter 2
(SGLT2) inhibitor vs. placebo as add-on therapy in patients with T2DM and
inadequate glycemic control with Metformin and a DPP-4 inhibitor. Random-
ized controlled trials (RCTs) comparing SGLTZ inhibitor vs. placebo as add-on
therapy to Metformin and a DPP-4 inhibitor were searched using PubMed,
Cochrane, and EMBASE database. Outcomes of interest were HbATc, fast-
ing plasma glucose (FPG), weight, urinary tract infection, genital infection,
hypoglycemia, and discontinuation due to adverse events.

Four RCTs met the inclusion criteria. In comparison with placebo, add-on
therapy with a SGLT2 inhibitor to existing Metformin and a DPP-4 inhibitor
therapy was associated with a significant improvement in HbA1c (mean dif-
ference [MD]: -0.68%; 95% Cl: -0.93, -0.43; p<0.01), FPG (MD: -1.88mmol/L;
95% Cl: -2.16, -1.60; p<0.01) and weight (MD: -1.86kg; 95% Cl: -2.25, -1.47,
p<0.01). There was no significant statistical difference in the relative risk
(RR) for urinary tract infections (RR: 1.01; 95% Cl: 0.63, 1.62; p=0.97), genital
infections (RR: 3.73; 95% Cl: 0.62, 22.62; p=0.15), hypoglycemia (RR: 1.25;
95% Cl 0.62, 2.54; p=0.53), or discontinuation due to adverse events (RR:
0.95; 95% Cl: 0.37, 2.45; p=0.91), between the SGLTZ inhibitor and placebo
groups.

In comparison with placebo, add-on therapy with a SGLTZ inhibitor is sig-
nificantly more effective in lowering HbA1lc, FPG, and weight in patients with
T2DM and inadequate glycemic control with dual therapy with Metformin
and a DPP-4 inhibitor. This is achieved with a similar safety profile.

A ADA-Supported Research

LB45

CLINICAL THERAPEUTICS/NEW TECHNOLOGY—
PHARMACOLOGIC TREATMENT OF COMPLICATIONS

170-LB

SGLT2 Inhibition via Dapagliflozin Improves Generalized Vascular
Dysfunction in Type 2 Diabetic Mice
MICAH L. BATTSON, DUSTIN M. LEE, SHUOFEI HOU, DILLON K. JARRELL, KAYL
ECTON, CHRISTOPHER L. GENTILE, Fort Collins, CO

Sodium glucose cotransporter 2 inhibitors (SGLT2i) have recently been
shown to reduce mortality in diabetic patients. Improvements in vascular
function may underlie this protection. The aim of this study was to examine if
dapagliflozin, a widely prescribed STLT2i, improves generalized vascular dys-
function in type 2 diabetic (T2D) mice. Male T2D mice (Db) and control litter-
mates received either a low fat diet or a low fat diet containing dapagliflozin
(60mg dapagliflozin/kg diet) for 8 weeks. Arterial stiffness was assessed by
aortic pulse wave velocity (aPWV); endothelial function and vascular smooth
muscle function were assessed by dilatory responses to acetylcholine and
sodium nitroprusside, respectively. Compared to untreated Db mice, Db
mice treated with dapagliflozin displayed significantly (p<0.05) lower aPWV
(Db=469cm/s vs. Db+dapa=435cm/s), and improvements in endothelial dys-
function (AUC, Db=57.2 vs. Db+dapa=117.0) and vascular smooth muscle dys-
function (AUC, Db=201.7 vs. Db+dapa=285.5). These vascular improvements
were accompanied by reductions in hyperglycemia and circulating markers
of inflammation.

In conclusion, dapagliflozin treatment improves generalized vascular
dysfunction in T2D mice. These improvements may represent an important
mechanism underlying the cardiovascular benefits of SGLT2i therapy.

VARIABLE Con Con+dapa Db Db+dapa
aPWV, cm/s 426+11 43310 469+9* 435+11
ACh dilation, AUC 352424 348+21 57+20%  117x214#
SNP dilation, AUC 386+12 373+26 202424 286+20#
Fasting glucose, mg/dl 14645 152+15 672+26*  321+16#
IL-6, pg/ml 3.8:0.5 9.8+3.1 26.3+12.6*  2.9+0.5
IL-1B8, pg/ml 7127 25422 208.9+92.8* 10.1x8.4
MCP-1, pg/ml 10.5+4.1 6.8+1.9 138.4+64.1* 49415
IL-17, pg/ml ND ND 60.3+4.3 ND
CCL5, pg/ml ND ND 10.10£2.8 ND
IL-10, pg/ml ND ND 41.0+£16.8 ND
*=p<0.05 vs. all other groups; #=p<0.05 vs. Con and Con+dapa.
Supported By: AstraZeneca
171-LB

Effects of NS-0200, a Leucine-Metformin-Sildenafil Combination,
on Nonalcoholic Fatty Liver Disease (NAFLD)
RAJ VAPPALANCHI, MOHAMMAD S. SIDDIQUI, MARY RINELLA, MARY
KOSINSKI, OMAR FLORES, MICHAEL B. ZEMEL, NAGA CHALASANI, Indianapolis,
IN, Richmond, VA, Chicago, IL, Nashville, TN, Knoxville, TN

NAFLD and nonalcoholic steatohepatitis (NASH), its progressive subtype,
is closely associated with obesity and/or diabetes. Sirt1 is suppressed in
NAFLD, while its" stimulation or overexpression results in reduced disease
severity in experimental systems. We have shown leucine to allosterically
activate Sirt1 and synergize with other Sirt/AMPK/NO pathway activators.
Thus, we developed a triple combination of leucine, Metformin and sildenafil
(NS-0200), which effectively reversed steatosis, inflammation and fibro-
sis in a mouse model of NASH. We conducted a placebo-controlled Phase
2 randomized clinical trial of 91 obese or overweight subjects with NAFLD
(liver fat >15% by MRI). Subjects were randomized to placebo, low-dose (2.2 g
Leu/1.0 g Metformin/1.0 mg sildenafil) or high-dose NS-0200 (2.2 g Leu/
1.0 g Metformin/2.0 mg sildenafil) for 16 weeks; change in hepatic fat was
assessed via MRI-proton density fat fraction (MRI-PDFF), and lipid metabo-
lism was further assessed via changes in lipidomic signature. 70 subjects
completed the trial and met a priori compliance criteria. Analyses were
conducted on the full cohort and on those with ALT values above median
(50 U/L; n=35). The high ALT group also exhibited significant elevations in
other hepatic biomarkers. High dose NS-0200 reduced MRI-PDFF by 15.7%
in the high ALT group (p<0.005) while there was no significant effect in the
low dose or placebo arms. In the full cohort, however, treatment did not
separate from placebo due to an unusually high placebo response. Lipidomic
analysis showed dose-responsive treatment effects in both full and high
ALT cohorts, with significant decreases in metabolically active lipids and
up-regulation of fatty acid oxidation. Other metabolic parameters exhibited

For author disclosure information, see page LB107.
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dose-respansive improvements. NS-0200 was well tolerated and there was

no difference in adverse events in treatment vs. placebo groups. These data

suggest NS-0200 should be further studied as a therapy for NASH.
Supported By: NuSirt Biopharma

172-LB
SGLT2 Inhibitors Inhibit Cardiac NHE and Lower Cardiomyocyte
[Na*],, but Only Empagliflozin (EMPA) Improves Oxygen Consump-
tion of Isolated Mouse Hearts
LAWEEN UTHMAN, ANTONIUS BAARTSCHEER, BORIS BLEIJLEVENS, CEES A.
SCHUMACHER, JAN W.T. FIOLET, ANNEKE KOEMAN, MARKUS HOLLMANN,
NINA WEBER, RUBEN CORONEL, COERT ZUURBIER, Amsterdam, Netherlands

Background: EMPA is the first diabetes drug that reduces cardiovascular
diseases in T2D patients. However, the cardioprotective mechanisms are un-
known. We recently reported that EMPA reduces cardiac [Na*],, [Ca%], and
increases mitochondrial [Ca?], through inhibition of the myacardial sodium/
hydrogen exchanger (NHE-1). Inhibition of NHE-1 has been shown to reduce
hypertrophy and heart failure. This suggests that NHE-1 inhibition contrib-
utes to EMPA-induced cardioprotection. We examined whether other SGLT2
inhibitors (dapagliflozin (DAPA) and canagliflozin (CANA)) also inhibit cardiac
NHE and reduce [Na*],, and whether SGLTZ inhibitors affect performance of
isolated-perfused mouse hearts.

Methods/Results: Molecular docking simulations on a homology model
of the NHE-1 protein structure predicted all three compounds to bind with
relatively high binding affinity to the extracellular Na*-binding site of NHE-
1. Subsequently, isolated mouse cardiomyocytes were loaded with the pH
probe SNARF to detect NHE-1 activity following a NH4*-pulse, or with the
SBF1 prabe to monitor myocardial sodium [Na*],. EMPA (1 M) demonstrated
strongest inhibition of NHE as reflected by less pH recovery compared to
DMSQO control (6.69+0.03 vs. 7.09+0.04, p<0.001); DAPA (1 uM; 6.79+0.03,
p<0.001) and CANA (3 pM; 6.87+0.06, p=0.015) also inhibited NHE. EMPA,
DAPA and CANA, significantly lowered [Na*], (from 13.0£0.4 mM to 9.9+0.3,
10.7+0.3 and 11.0+0.5 mM, respectively). Only EMPA significantly increased
oxygen consumption (from 36.1+2.0 to 42.4+1.3 pmol/min/gy,.; p=0.027),
with non-significant trend for increased glucose consumption (from 9.4+2.7
to 18.4£3.1 ymol/min/gy,,; p=0.127) of the isolated mouse heart. Mechanical
performance was unaffected by all three SGLT?2 inhibitors.

Conclusions: EMPA, DAPA and CANA inhibit cardiac NHE and lower [Na*]
. albeit to different degrees, but only EMPA increased cardiac oxygen con-
sumption.

HEALTH CARE DELIVERY—ECONOMICS
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Retrospective Analysis: Malnutrition on Survival and Health-Care
Costs in Medicare Beneficiaries with Diabetes
VIKKIE MUSTAD, NASEERUDDIN AHMED, SUMITA CHAKRABORTY, YONG
CHOE, SCOTT GOATES, MENGHUA LUO, Columbus, OH, Chicago, IL

Patient nutritional status is important in the context of an aging popula-
tion with diabetes. Despite a high prevalence of overweight/obesity, mal-
nutrition can result from e.g., dietary restriction, depression, polypharmacy.
However, the association of malnutrition on outcomes in these patients has
not been studied. This was a retrospective observational study to examine
the impact of malnutrition and other significant health conditions on sur-
vival time and health care costs using Centers for Medicare Services (CMS)
data from 1999 to 2014 for beneficiaries who had a confirmed first date of
initial diabetes diagnosis (n=15,121,131). The primary outcome was survival
time. Healthcare utilization was a secondary outcome. The results revealed
that n=801,272 beneficiaries had a malnutrition diagnosis. These beneficia-
ries had decreased survival when malnutrition was analyzed adjusting for
age, gender, race, and other disease conditions (Table). In addition, a simple
means comparison of spending for beneficiaries with malnutrition was
$26,353 greater than annual spending for beneficiaries with diabetes alone.

A ADA-Supported Research
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Table. Hazard Ratio (99.9% Confidence Interval) for Each Health Condition
from Twenty Propensity Matched Samples.

For Health Condition

For Malnutrition within
Health Condition

Ischemic Heart Disease 0.93(0.92,0.94) 1.61(1.60, 1.63)
Stroke / Transient 1.20(1.18,1.22) 1.54(1.52,1.55)
Ischemic Attack

Acute Myocardial 1.21(1.20,1.23) 1.45(1.44,1.46)
Infarction

Chronic Obstructive 1.42(1.40,1.43) 1.59(1.57, 1.60)
Pulmonary Disease

Chronic Kidney Disease 1.50(1.47,1.52) 1.52(1.51,1.53)
Heart Failure 1.53(1.50, 1.55) 1.51(1.50, 1.53)
Malnutrition 1.70(1.68, 1.72) —

In conclusion, malnutrition is a significant comorbidity affecting survival
and health care costs in CMS beneficiaries with diabetes. Aggressive identi-
fication and treatment of malnutrition in these patients is warranted.

174-LB
One-Year Time Analysis in an Academic Diabetes Clinic: The Bur-
den of Diabetes Care
PETER HUYNH, ANDREA TOULOUSE, IRL B. HIRSCH, Seattle, WA

Non-reimbursed time utilization to support staff is a growing concern for
all diabetes practices yet we are not aware of any recent quantification. We
collected time data for 1 month and extrapolated to 1 year to estimate the
annual time spent on telephone calls, emails, and faxes addressed per year,
in an academic diabetes clinic with 3727 patients, 10,332 visits per year, and
3.6 MD/NP (P). We describe how much time in one year is required for RN/
RD/MA/PharmD (S) to support one P.

There were 1945 yearly triage interactions (telephone, fax, or email) in
2016. Medication questions, prescriptions, and medication prior authoriza-
tions by S comprise 674 hours per P and 46 percent of these interactions.
Most intensive time utilizations are noted in the Table. The 10,332 patient
visits required 1984 hours for clinic personnel, while the non-billable time by
staff required 1461 hours/provider (28 hours/week). This non-billable time
grossly underestimates actual total time since P time was not captured.

In conclusion, non-billable time required for an academic diabetes clinic
is significant with interactions for prescriptions comprising almost half of
the time. When including providers, more time is spent caring for patients
with no reimbursement than time spent for actual patient care. This is not
sustainable and given the explosion of diabetes, new systems are required
to ease the burden of patient care.

Table.
Issue Median Time/  Mean Time/
contact/min contact/min
Health Challenges 15 16.78
Medication Questions 10 13.271
Prior Authorizations 10 15.22
Hyper/Hypoglycemia 15 15.63
Coordination of Care 10 12.52
Diabetes Education 15 17.38
Pump Questions 15 16.61
CGM questions 10 12.78
Referrals 15 16.42
Nutrition 15 15.10
Steroid Induced Hyperglycemia 20 22.66
Walk-ins 10 11.66
Travel 13 15
Colonoscopy 125 12.33

For author disclosure information, see page LB107.
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The Disruption Continues: Negative Impact of Medicare Competi-
tive Bidding Program
GARY PUCKREIN, IRL B. HIRSCH, CHRISTOPHER PARKIN, LIOU XU, DAVID G.
MARREROQ, Washington, DC, Seattle, WA, Boulder City, NV, Tucson, AZ

The impact of the Medicare Competitive Bidding Program (CBP) 2011 roll-
out in 9 test markets revealed substantial disruption of beneficiary access to
testing supplies and significant increases in the percentage of beneficiaries
with reduced or no acquisition of diabetes testing supplies. This was signifi-
cantly associated with increased mortality, hospitalizations and costs. We
evaluated the impact of the national CBP rollout in July 2013, which now
covers both mail order and retail channels with lower reimbursement, to
determine if the outcomes seen in 2011 continued. This longitudinal study
followed 529,627 insulin-treated beneficiaries from 2009-2013 to assess
changes in testing supply acquisition by beneficiaries in the initial 9 test
markets (TEST, n=43,939) and beneficiaries not affected by the 2011 roll-
out (NON-TEST, n=485,688). The percentages of beneficiaries with Partial/
No SMBG acquisition were significantly higher in both the TEST (37.4%) and
NON-TEST (37.6%) groups following the first 6 months of the national CBP
rollout, showing increases of 48.1% and 60.0%, respectively (both p<0.0001).
(Figure 1) The negative impact of CBP has persisted and worsened. Our data
suggest that the additional changes in CBP may have exacerbated disruption
of beneficiary access to their prescribed testing supplies, further usurping
the clinician-patient relationship and threatening public health safety.

Figure 1. Change in Percentage of Beneficiaries with Full Insulin Acquisition
and Partial/No SMBG Acquisition.
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Impact of Digital Remote Coaching Program on Health Disparities
among Patients with Type 2 Diabetes

BILLY S. BURTON, MAZI RASULNIA, DHIREN PATEL, DAVE MASOM, Birmingham,
AL, Boston, MA

The ADA's recent release of the 2017 Standards of Medical Care in Dia-
betes recommends self-management support as a strategy to reduce health
disparities. In this study, we investigate the impact of a remote digital
coaching program on health disparities as part of a behavioral counseling
intervention for management of type 2 diabetes. Patients (n=213) with a re-
cent HbATc of 6.5% and higher opted into the study and gave consent and
received a 12-week coaching intervention.

Patients were divided into two groups: those who live in zip codes where
the median household income is below the national median of $51,939
(n=111) and those above (n=102). Patients in the lower income group were
more likely (p <0.001) to be in a rural area (37%) than those in the higher
income group (1%). At baseline, those in the lower income group had higher
HbAT1c than those in the higher income group (8.72 vs. 8.11, p=0.007), howev-
er BMI and medication adherence were not significantly different between
groups. Post intervention, both groups saw a statistically significant reduc-
tion in HbATc (-1.33 and -0.96, p < 0.001) and BMI (-1.1 and -0.7, p < 0.001)
and increase in adherence (22% and 20%, p < 0.001). Results suggest that a
remote patient centered engagement intervention is an effective solution in
reducing health disparities and improving outcomes associated with type 2
diabetes.

A ADA-Supported Research

Table. Results (All within Group Comparisons are p < 0.001).
Lower Income Higher Income  Across Groups

Groupn=111 Group n =102 p-value
HbA1c Pre 8.72 8.11 0.007
HbA1c Post 7.39 7.15 0.130
BMI Pre 358 345 0.202
BMI Post 347 338 0.349
Percent Adherent Pre 66% 74% 0.260
Percent Adherent Post 88% 94% 0.138
Percent in Rural Area 37% 1% <0.001

177-LB

Predictive Analytics and Managing Type 2 Diabetes
CORI RATTELMAN, ANUPAMA ARORA, ELIZABETH L. CIEMINS, JOHN
CUDDEBACK, Alexandria, VA

Objective: To identify factors predicting transition of type 2 diabetes pa-
tients (T2DM) with good hemoglobin Alc control (HbATc 5.5-6.9%) at base-
line to poor control (HbA1c = 8%) 12-15 months later.

Study Design: Multivariable logistic regression models predicted poor
control (HbATc = 8%) at follow-up. Predictors included baseline health sta-
tus, medications, and patient demographics. Predicted vs. observed risk was
calculated.

Population Studied: Longitudinal electronic medical record data from 29 U.S.
health care organizations representing 144,644 adult patients were examined.

Principal Findings: Older age and baseline medications strongly predicted
poor outcomes (P < .0001). Other predictors included male sex, low-income
insurance, obesity diagnosis, and LDL cholesterol = 100 mg/dL (P <.001); and
baseline systolic blood pressure = 160 mm Hg, hypoglycemia, and = 1 micro-
vascular complication (P < .05). Comparing predicted with observed risk, the
10% of patients at greatest predicted risk represented 34% of patients with
subsequent poor glycemic control (Figure 1).

Conclusion: Five percent of T2DM patients with HbAlc < 7% will transi-
tion out of control (= 8%) within 12-15 months offsetting efforts to control
patients’ HbAlc, resulting in little observed population level improvement.
Study models provide opportunities to stratify “well-controlled’ patients by
risk of future poor outcome facilitating targeted outreach and intervention.

Figure 1. Predicted vs. Observed Risk of Poor Glycemic Contraol.
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Are Providers and Staff an Additional Barrier to Insulin Initiation?
Results of a Survey in a Safety-Net Primary Care Clinic
KRISTIN  CHILDRESS, LILIAN SERPAS, JOHANA MACIAS, CHRISTINA
MEHRANBROD, PAULINE GENTER, DAVID BERMON, DAVID CAMPA, ELI IPP,
Torrance, CA, Los Angeles, CA

Insulin therapy in diabetes is generally initiated in primary care (PrC),
where resistance to its use is commonly encountered, especially in low-
income, minority patients. To assist PrC with insulin initiation, we surveyed
clinic providers/staff (PS) to examine their preconceived notions of barriers
experienced by patients (P). We compared results of PS to the same survey
of P’s perceptions in the same PrC clinic. Design of surveys used literature-
based factors associated with psychological insulin resistance and tested
for language and cultural sensitivity. Surveys were performed at a safety-

For author disclosure information, see page LB107.
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net clinic in Los Angeles County Dept. of Health Services, in 55 PS and 150
diabetic P. Clinic P were low-income, 75% Hispanic, 23% African American.
The results demonstrated marked discrepancies in the PS and P perceptions
of barriers. PS overestimated many P's concerns: fear of needles (85 vs.
56%), understanding how to use insulin (87 vs. 52%), insulin interference
with daily life/work (74 vs. 44%), feelings of negative judgment by others (54
vs. 21%), and loss of independence (54 vs.27%) in PS and P, respectively (all
p<0.001). This may have been part of a general overestimation of clinic bar-
riers, such as perceived difficulty communicating with PrC providers (58 vs.
14%), and difficulty coming to clinic (54 vs. 15%) (both p<0.001). Yet the sur-
veys also showed underestimation by PS of P concerns: feelings of personal
failure managing diabetes (58 vs. 78%; p=0.03), the idea that significant diet
changes are required with insulin (54 vs. 86%; p<0.001) and high cost of
insulin despite subsidies or insurance coverage (36 vs. 56%; p=0.02).

We conclude that an additional barrier to initiation of insulin may be lack
of appreciation by PS that their perceptions of P barriers are incorrect. We
suggest that, considering time pressured PS-P interactions in PrC, focused
targeting of P-perceived barriers (not PS notions) can lead to a more efficient
discussion of insulin initiation to allay P concerns.

Supported By: California Community Foundation

179-LB

WITHDRAWN

180-LB
Impact of a Pharmacist-Led Diabetes Management on Outcomes,
Utilization, and Cost
DANIEL D. MAENG, JOVE GRAHAM, MICHAEL BOGART, JING HAQO, ERIC
WRIGHT, Danville, PA, Research Triangle Park, NC

Objective: To evaluate the impact of a pharmacist-lead medication ther-
apy and disease management (MTDM) program implemented by a large in-
tegrated healthcare system among patients with type 1 or type 2 diabetes
mellitus (DM) on clinical outcomes, care utilization, and cost.

Methods: 2,750 DM patients who were enrolled in MTDM between Feb-
ruary 2011 and September 2014 were identified from Geisinger Health Sys-
tem's electronic health records and were compared to a propensity score
matched cohort of 2,750 DM patients who had not enrolled in MTDM. The
primary endpoint for this study was a composite endpoint of target glycemic
control (HbA1c <8%), blood pressure control (<130/80 mmHg) and low den-
sity lipoprotein cholesterol control (<70 mg/dL, or <100 mg/dL for patients
with coronary heart disease or chronic kidney disease). Healthcare resource
utilization was also studied.

Results: Matched cohorts were well-balanced across all characteristics. At
12 months after the first MTDM encounter, there were no significant difference
between the MTDM and the non-MTDM cohorts in the composite primary end-
point. Patients in the control group were more likely to reach HbAlc goal (57%
vs. 51% p<0.001). However, the MTDM cohort was associated with a reduction
in the rate of all-cause hospitalizations (-19.3%; p=0.01) as well as increased
primary care provider (PCP) visits (18.5%; p<0.001). The MTDM cohort was also
associated with lower total healthcare cost of care (-13.7%; p=0.03).

Conclusion: Despite the lack of MTDM impact on the clinical outcomes,
MTDM is associated with an overall lower cost of care and fewer hospital-
izations. This could be due to avoidance of adverse events such as hypogly-
cemia, but future studies are warranted to determine the reasons behind the
reduction in healthcare resource use in this patient population.

Supported By: GlaxoSmithKline

181-LB
Review of Type 1 Diabetes Service Delivery Models and Gover-
nance for the Poorest Billion
CHRISTOPHER A. NOBLE, MAIA OLSEN, AMY MCLAUGHLIN, RYAN MCBAIN,
GENE BUKHMAN, Boston, MA

Objectives: The goal of this study was to review modalities of service de-
livery and country-level health system governance for type 1 diabetes (T1D)
among the world’s poorest billion people.

Methods: We conducted a literature search to identify articles concerning
T1D in the 45 countries that contained 96 percent of world's poorest billion
people in 2011. We also reviewed national policy documents from a purpo-
sive sample of 11 of these countries. This analysis was supplemented by in-

A ADA-Supported Research

terviews with government officials and T1D program implementers in Haiti,
Rwanda, Malawi, Ethiopia, Tanzania, Kenya, India, Mozambique, and Nepal.

Results: Of the 552 papers initially identified, only 61 described T1D ser-
vice delivery strategies in 30 countries with a high prevalence of severe
poverty. The T1D services described were largely organized at the referral-
level and were supported primarily by T1D donor programs. T1D was only ref-
erenced specifically in national policy documents in 2 of these 11 countries.

Conclusions: At present, many T1D programs for the world's poorest popu-
lations are externally supported and limited to referral facilities in regional
ornational centers. There may be a need to better integrate and decentralize
T1D services in order to make them a more routine part of universal health
coverage in the poorest countries.

182-LB
Real-World Progression in Diabetes (RAPIDS) Model
ANIRBAN BASU, ELBERT S. HUANG, BRIAN BARTLE, GARY CHAN, NICHOLAS
EMANUELE, MARYLOU GUIHAN, MIN-WOONG SOHN, Seattle, WA, Chicago, IL,
Hines, IL, Charlottesville, VA

Aim: To develop and validate a real-world-data based type 2 diabetes pro-
gression model that can study the comparative effects of complex dynamic
patterns of glucose-lowering drug use.

Methods: The Veterans Affairs EMR and claims databases were used to
identify diabetes patients in 2003-2010 with up to 9-year follow-up. The
RAPIDS model contains a series of first-order Markov processes over quar-
ters, for micro and macro-vascular events, hypoglycemia, and death. The
transitions are modeled to vary by static demographic risk factors, and also
dynamic factors, such as age, treatments, and eight biomarker levels (Figure
1). A simple comparative study was set up to compare observed treatment
use patterns to alternate patterns if perfect adherence is assumed among
patients who initiate use of new medications.

Results: The full data were randomly split into three parts of 307,288,
105,195, and 54,186 patients respectively to perform out-of-sample calibra-
tion and validation. Model predictions in the hold-out sample closely aligned
with observed longitudinal trajectory of biomarkers and outcomes. Perfect
adherence does not lead to changes in most outcomes over the 9-year pe-
riod, except for a slight increase in hypoglycemia.

Conclusion: The RAPIDS model was developed by applying causal infer-
ence econometrics and a micro-simulation model to real-word data. It has
the potential to carry out many complex CER studies of dynamic glucose-
lowering drug regimens.

Figure 1.
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Insulin Sensitivity across the Life Span from Obese Adolescents to
Obese Adults with Impaired Glucose Tolerance (IGT): Who Is Worse
0ff?
SILVA A. ARSLANIAN, JOON YOUNG KIM, ALEXIS NASR, FIDA BACHA, HALA
TFAYLI, SOJUNG LEE, FREDERICO G.S. TOLEDQ, Pittsburgh, PA, Houston, TX, Beirut,
Lebanon

Youth type 2 diabetes occurs decades earlier than adult type 2 diabe-
tes and is characterized by high therapeutic failure rates and decreased
response to insulin sensitizers suggesting a more severe disease process
than in adults. To explain these observations, we investigated if insulin
sensitivity (IS) is worse in obese youth than adults with IGT at high risk for
type 2 diabetes. Obese IGT youth (age 14.5 + 0.5 yrs [SE]; 71% Tanner stage
V) were matched 2:1 for BMI, sex and race to obese IGT adults (age 44.7
+ 1.7 yrs). Fasting lipids, fasting hepatic IS ([6,6-’H,]glucose), peripheral IS
(hyperinsulinemic-euglycemic clamp) and body composition (DEXA) were
examined. Despite similar % body fat, HbAlc and 2-hr OGTT glucose, IGT
youth had lower hepatic and peripheral IS, higher fasting insulin, and lower
HDL compared with IGT adults (Table). However, adults had higher total, LDL
and non-HDL cholesterol. Obese youth with IGT are more insulin resistant, ~
50%, and worse off than obese adults with IGT in spite of similar adiposity.
This could potentially explain the earlier onset of type 2 diabetes in youth
and their lower therapeutic response to insulin sensitizers through an early
and amplified burden on a B-cell destined to decompensate. However, obese
adults with IGT manifest warse atherogenic lipid profile than youth with IGT
highlighting an enhanced risk of CVD in adults.

Table. Metabolic Characteristics of Obese IGT Youth Matched 2:1 to Obese
IGT Adults for BMI, Sex, and Race.

Variables Youth Adults P
(n=34) (n=17)

Percent body fat (%) 439+09 448+18 NS
Fasting insulin (uU/mL) 450+49 200+15 <0.0001
Hepatic IS (mg/kgFFM/min-pU/mL)! 82+12 17.1+16 <0.0001
Peripheral IS (mg/kgFFM/min per pU/mL)  41+04  7.0+0.6 0.002
Total cholesterol (mg/dL) 166.3+6.9 201.4+97 0.009
HDL (mg/dL) 385+1.0 499+47 0.035
LDL (mg/dL) 100.3+6.2 1296+8.1 0.007

Supported By: American Diabetes Association (7-08-JF-27 to S.L) Eunice
Kennedy Shriver National Institute of Child Health and Human Development (K24-
HD1357, RO1-HD27503) National Center for Advancing Translational Sciences
(UL1-TRO00005): National Institute of Diabetes and Digestive and Kidney Diseases
(P30-DK462): National Center for Research Resources (5M01-RR00056, RR024153)
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A Unique Urine Metabolomic Signature for Type 2 Diabetes in Youth
JENNIFER CONCEPCION, KATHERINE CHEN, RINTARO SAITO, SATOSHI
MIYAMOTO, JON GANGOITI, BRUCE BARSHOP, LOKI NATARAJAN, KUMAR
SHARMA, JANE J. KIM, La Jolla, CA

Type 2 diabetes (T2D) is increasing more rapidly in adolescents than in
any other age group. Moreover, pancreatic 3 cell failure and complications
such as hypertension, nephropathy and retinopathy appear faster in youth
than in adults. Increased circulating branched chain amino acids (BCAAs) are
associated with T2D and insulin resistance. However, it is not clear whether
increased plasma BCAA concentrations result from increased synthesis, or
impaired degradation or excretion. Here, we employed a targeted metabo-
lomics approach to identify urine metabolites associated with T2D in youth,
presenting potential urine biomarkers for clinical prediction and further in-
sight into disease pathogenesis.

Methods: We measured 145 urine metabolites by LC-MS/MS in 3 cohorts:
obese youth with T2D (n=30), obese youth without T2D (n=30), and age- and
gender-matched healthy normal-weight control subjects (n=30). We also ex-
amined kidney cortex of db/db and control db/m mice.

Results: Following FDR correction, 36 of the 145 measured metabolites
were found to differ between the 3 cohorts. These metabolites represented
intermediates in 3 major pathways: BCAA metabolism, fatty acid metabo-
lism and the TCA cycle. In T2D youth, BCAAs were increased in plasma but
decreased in urine, suggesting impaired BCAA catabolism. To further inves-
tigate, we examined kidney tissue from db/db mice and found decreased
gene expression of key enzymes related to BCAA catabolism. Western blot
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studies confirmed that reduced renal expression of branched-chain ketoacid
dehydrogenase in db/db mice compared with controls.

Conclusions: Prior studies have reported increased plasma BCAA metabo-
lites in youth and adults with T2D. Our data suggests impaired mitochondrial
BCAA catabolism in classical insulin target tissues such as liver, muscle and
adipose, and supports a role for dysregulated BCAA metabolism by the kid-
ney. This dysregulated BCAA metabolism may affect insulin resistance and
the development of kidney disease with T2D.

Supported By: American Diabetes Association (1-14-IN-27 to J.J.K); University
of California, San Diego; National Institutes of Health (ULTTR001442): Rady
Children’s Hospital

185-LB
Associations of Nutrient Deficiencies with Insulin Resistance and
Inflammation in Lean and Obese Youths
EMILY C. KING, SARAH E. CUSICK, DAVID ELASHOFF, JENNIFER K. YEE, LYNDA E.
POLGREEN, Torrance, CA, Minneapolis, MN, Los Angeles, CA

Background: Obese individuals are at risk for iron deficiency due to both
insufficient dietary iron intake and trapping of iron through an interleukin-6
(IL-6) dependent pathway. Vitamin D deficiency further contributes to the
proinflammatory state. Many studies suggest that iron excess is associated
with insulin resistance, using surrogate measures of insulin resistance (e.g.,
HOMA-IR) and measures of iron that may be confounded by inflammation
(e.g., ferritin).

Objective: To evaluate the associations of iron and vitamin D with inflam-
mation and insulin resistance by the insulin modified frequently sampled
intravenous glucose tolerance test (FSIGT).

Design/Methods: 19 obese (BMI z-score >2.0) and 28 lean (BMI z-score
-2.0-1.0) subjects were recruited (mean age 14 years, range 9-17 years) in a
cross-sectional study. Fasting serum was analyzed for iron status [soluble
transferrin receptor (sTfR)], IL-6, and 25-hydroxy vitamin D (25[0H]D). Insulin
sensitivity (Si) was determined by FSIGT. Iron deficiency was defined as sTfR
level >8.3 mg/L. Vitamin D deficiency was defined as 25(0H) D level <20 ng/
mL. Linear regression was used to measure the associations of 25(OH) D and
sTfR with IL-6 and Si.

Results: 10% of obese subjects were iron-deficient (0% of lean). 37%
of obese subjects were vitamin D deficient (vs. 10% of lean). sTfR was
negatively associated with Si (p<0.01) and positively associated with IL-6
(p<0.0001). 25(0H) D trended toward a positive association with Si (p=0.08)
and was negatively associated with IL-6 (p<0.01). There was no interaction
between sTfR and 25(0H) D on either Si or IL-6.

Conclusions: Iron deficiency was identified among obese, but not lean
youths. Higher vitamin D levels and better iron status are associated with
increased insulin sensitivity and decreased inflammation in our small cohort.
Micronutrient modulation may have a future role in dietary interventions for
the prevention of insulin resistance.
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Geographic Access to Endocrinologists for Florida's Publicly In-
sured Children with Diabetes
ASHBY F. WALKER, JACLYN HALL, MICHAEL J. HALLER, ELIZABETH SHENKMAN,
HEATHER MORRIS, HENRY ROHRS, KELSEY SALAZAR, DESMOND SCHATZ,
Gainesville, FL

Socioeconomic status and race/ethnicity are associated with disparate
health outcomes in type 1 and type 2 diabetes for pediatric populations, yet
access to endocrinologists has not been adequately studied as a contribut-
ing risk factor. We examined driving times to in-network endocrinologists
that publicly insured children with diabetes in Florida face. Enroliment, eligi-
bility, and claims/encounter data were used to identify children with diabe-
tes in Florida's Medicaid and Children’s Health Insurance programs (n=7,233;
type 1 diabetes 54%, type 2 diabetes 46%; mean age 12.2 [+4.62]). Members
were geocoded to in-network endocrinologists using Navteq 2015 street
data and ESRI Premium location software. Average drive times were aggre-
gated by county, rural/urban member location, and race/ethnicity. Average
driving times to pediatric endocrinologists were <30 minutes for children
in urban areas but =70 minutes for children in rural areas. A county-level
comparison of in-network providers to all available providers revealed rural
counties have limited care options. White children faced the longest driving
times; only 56% were <30 minutes from a pediatric endocrinologist. These
data reify the importance of outreach strategies addressing geographic
access and demonstrate that spatial barriers, alone, do not fully elucidate
racial/ethnic disparities in pediatric diabetes.

For author disclosure information, see page LB107.

Therapeutics

@
@
=
@
=
&
(=]
©
3]
=
S




Therapeutics

@
@
=
@
=
o
(=]
®
o
=
(x}

POSTERS

PEDIATRICS—TYPE 1 DIABETES

Figure.

S T
E iy A a2
o4 iy § !.

Children's Medical
Services
=« Gaeneral Endocrinclogist
4 Pediatric Endocrinologist
« Enrollee Child with Type 1or 2

Medicaid
= Beneral Endocringlogist

A 1

= A
4 Pediatric Endocrinologist e 3
- Enrollee Child with Type 1 or 2 T

Rural
Urban

Members of All

Florida Healthy Kids Publicly Insured

Programs

+ General Endocrinologist |-, ;
4 Pediatric Endocrinlogist i v b
. Envolee Childwith Type 10r2 -

+ < 30 minutes to provider

+ = 30 minutes to provider

O Prln Y : )

187-LB
Reduced Hypoglycemia with Continuous Glucose Monitoring in
Newly Diagnosed Youth with Type 1 Diabetes
KOREY K. HOOD, SARAH HANES, SALLY SULLIVAN, LAURA NALLY, CIERRA
SULLIVAN, ISABEL WEBER, BRUCE A. BUCKINGHAM, PAUL WADWA, Stanford,
CA, Denver, CO

Youth newly diagnosed with T1D were enrolled and randomized 2:1 to
non-adjunctive (non-adj) use of Dexcom G5 CGM or standard care (no CGM).
The objective of this pilot RCT was to demonstrate efficacy of initiating non-
adj CGM early in the disease process. This trial started prior to non-adj CGM
indication in December 2016.

Data presented are from the first 23 participants (age 2.9-16.2 years) en-
rolled within 30 days of diagnosis. Sixteen intervention participants were
trained on the Dexcom G5 system at 2 sessions: session 1 was standard
training, session 2 (2 weeks later) was non-adj training. CGM data were cap-
tured for intervention participants using G5 adjunctively for 2 weeks and
non-adj thereafter. Seven control participants wore blinded G4 for one week
atenrollment and ~6 weeks later.

Sample characteristics and glucose values are presented in the Table.
Mean sensor glucose and percent time in target (sensor glucose 70-150 mg/
dL) did not vary significantly between groups at any time point. Percent time
in hypoglycemia (<60) was significantly different; controls experienced 3-4
times more hypoglycemia than the intervention group at both times (p<.02).

Preliminary results show that CGM can be feasibly introduced early in
the course of T1D. The group using CGM had a lower incidence of hypogly-
cemia, and there was no significant change when non-adjunctive use was
introduced.

Table.
GROUP

Variable/Characteristic Intervention Control

(n=16) (n=7)
Age 10.742.9 yrs 11.2+4.2 yrs

(range 4.7-15.2) (range 2.9-16.2)

Female (%) 50% 29%
Alc at diagnosis (%) 9.8+1.7 10.2+2.9
T1D duration at enrollment 2246 days 18+8 days

Enrollment—first week of CGM data (intervention G5 adjunctive;
control G4 blinded), **intervention group did not complete any
blinded CGM wear

Percent time using sensor (of week) 99% 84%
Mean Sensor Glucose (+SD) 146+32 141+46
Percent time in target (70-150 mg/dL) 62% 60%
Percent time in hypoglycemia (<70) 3% 8%
Percent time in hypoglycemia (<60) 1% 3%
Percent time in hyperglycemia (>250) 7% 9%
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First week of non-adjunctive use for intervention

Percent time with sensor values 89% n/a
Mean Sensor Glucose (+SD) 149+39

Percent time in target (70-150 mg/dL) 62%

Percent time in hypoglycemia (<70) 2%

Percent time in hypoglycemia (<60) <1%

Percent time in hyperglycemia (>250) 8%

6 weeks post-baseline (intervention G5 non-adjunctive, n=12;
control G4 blinded, n=5)

Percent time with sensor values 88% 86%
Mean Sensor Glucose (+SD) 153429 135432
Percent time in target (70-150 mg/dL) 55% 60%
Percent time in hypoglycemia (<70) 2% 7%
Percent time in hypoglycemia (<60) <1% 4%
Percent time in hyperglycemia (>250) 7% 5%
Supported By: Dexcom, Inc.
188-LB

HERV-W-Env, the Envelope Protein of Human Endogenous Retrovi-
rus Type W, Is Involved in Type 1 Diabetes Pathogenesis

SANDRINE LEVET, JULIE MEDINA, JULIE JOANOU, AMANDINE DEMOLDER,
NELLY QUERUEL, KEVIN REANT, JACQUES PORTOUKALIAN, HERVE 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 HERV-W family has been involved in the pathogenesis of Mul-
tiple Sclerosis (MS). Precisely, the envelope protein of HERV-W (HERV-W-
Env) displays proinflammatory and autoimmune properties that had initially
been demonstrated in an MS perspective and subsequently turned out to be
relevant for type 1 diabetes (T1D).

Indeed, we previously observed that HERV-W-Env protein is expressed in
the sera of 60% of T1D patients, and that its mRNA is upregulated in PBMC
of 57% of T1D patients. HERV-W-Env is also expressed in 75% of human
T1D pancreas, by acinar cells, and in vitro experiments prove that it inhibits
insulin secretion by human Langerhans islets.

In this new report, we present an extensive immuno-histological analysis
of human pancreas from T1D patients, revealing a significant correlation be-
tween HERV-W-Env expression within the pancreas and macrophages infil-
trates (P <0.01). Importantly this infiltration of CD68 positive cells was found
in the exacrine pancreas, in accordance with recent studies supporting the
importance of pancreatic exocrine abnormalities in T1D pathogenesis. We
then developed and characterized a transgenic mouse model in which HERV-
W-Env is constitutively expressed under the control of CAG promoter. In
this model, transgenic mice also displayed immune cells infiltrates in their
exocrine pancreas (P < 0.01), a feature associated with significant hypergly-
cemia and lower levels of insulin.

Taken together, our results support the involvement of HERV-W-Env pro-
tein in the recruitment of immune cells within the pancreas of human T1D
patients and transgenic mice. The combination of the pancreatic proinflam-
matory effects of HERV-W-Env and its direct inhibitory effects on insulin
secretion unveils HERV-W-Env as a new pathogenic target in T1D, thus pro-
viding novel therapeutic perspectives.

189-LB
High Prevalence of Microalbuminuria in Children with Dual Diagno-
sis of Type 1 Diabetes and Celiac Disease
CHIJIOKE IKOMI, LINDSEY HORNUNG, AMY S. SHAH, DANIEL MALLON, NANCY
CRIMMINS, Cincinnati, OH

Background: Celiac disease (CD) is a risk factor for development of reti-
nopathy and nephropathy in adults with type 1 diabetes (T1D). Limited data
in children exist.

Aims/Objective: Compare cardiovascular risk factors and diabetes com-
plications in children with both T1D and CD compared to children with T1D
alone.

Methods: Retrospective chart review of 90 children and adolescents with
T1D and biopsy confirmed CD (from 2011-2015) was matched to controls with
T1D alone for age, sex, race and duration of diabetes. BMI percentile, systol-
ic/diastolic blood pressure percentiles, lipids (cholesterol, LDL, HDL, triglyc-
erides), hemoglobin Alc and microalbuminuria (first morning urine specimen

For author disclosure information, see page LB107.



PEDIATRICS—TYPE 1 DIABETES

with albumin/creatinine ratio >30) were compared by Wilcoxon signed-rank
tests and McNemar's tests for paired data between the two groups.

Results: 54% were male; 94% of patients were non-Hispanic white. Mean
age of diagnosis of T1D was 7.5 + 4.2 years; mean age of CD diagnosis was
12.8 + 4.2 years. 59% (53/90) of children developed CD within the first 5
years of T1D diagnosis. Blood pressure and lipid profiles were not statisti-
cally different in those with CD+T1D compared to those with T1D alone. Me-
dian BMI percentile was lower in the CD+T1D group at diagnosis of CD (71.5
vs. 80.4; ns). Median HbA1c was 7.5% (IQR: 6.7-8.6) in those with CD+T1D
vs. 7.7% (6.7-8.1) in those with T1D (ns). Microalbuminuria was found in
11% (10/90) of the CD+T1D group vs. 1/90 in T1D alone (p=0.01). 9 of the 10
CD+T1D patients with microalbuminuria were on ACE inhibitors.

Conclusion: Higher prevalence of microalbuminuria was found in children
with T1D and CD despite no differences in cardiovascular risk factors when
compared to matched controls with T1D alone. Further studies are needed to
determine the factors contributing to the development of microalbuminuria
in children with T1D and CD.

190-LB
Soluble o-Klotho Is Associated with Diabetes Duration and Glyce-
mic Control in Youth with T1D
PEDRO A. PAGAN BANCHS, ZHENWEI GONG, HAQYI FU, VINCENT C.
ARENA, RADHIKA MUZUMDAR, TREVOR J. ORCHARD, INGRID M. LIBMAN,
Pittsburgh, PA

Soluble o-klotho (klotho), a protein involved in bone mineral homeosta-
sis, has recently been shown to be inversely associated with albuminuria
in adults with T1D, suggesting a potential role as an early marker of kidney
disease. In adults with T2D, it has been shown to be lower in those with
higher HbA'c, suggesting a relationship with metabolic control. No study, to
our knowledge, has evaluated the relationship between klotho and degree
of albuminuria as well as glycemic control in youth with T1D.

As part of an ongoing study, 80 consecutive youth with T1D were evalu-
ated (94% Caucasian, 50% male, mean age 15.9+2.9 years, duration of T1D
6.9+3.8 years, 2-year average HbATc 8.31.4%, systolic BP (SBP) percentile
54+24 percentile, diastolic BP (DBP) percentile 69+17 percentile). Albumin-
uria was assessed by albumin/creatinine ratio (ACR) (median [IQ range] 9.45
[5.5-20.2] mg/g). Serum a-klotho level was determined by IBL (Immuno-Bio-
logical Labs, Japan, ELISA method) (median [IQ range] 1783.6 [1153.7-2053.3]
pg/mL). eGFR was calculated per the Cystatin-C based Zappitelli method
(mean + SD 99.9+20.8 ml/kg/1.73m2).

Klotho did not correlate with ACR (r=0.04, p=0.69). There was no differ-
ence in klotho levels by quartiles of ACR (1197+315, 13804651, 1292+637,
12934584 pg/ml, lowest to highest quartile respectively, p= 0.48) or be-
tween those with normal (n=68) vs. abnormal (n=12) ACR (12704540 vs.
1387+648 pg/ml, p= 0.81). There was no significant correlation between
klotho and eGFR (r=-0.186, p=0.11), SBP percentile (r=0.0036, p=0.97) and
DBP percentile (r=-0.079, p=0.51). However, klotho correlated significantly
with HbATc (r=-0.32, p=0.008) and diabetes duration (r=-0.314, p=0.009)
even after adjusting for age.

This is the first study to show that serum o-klotho is associated with
glycemic control and diabetes duration in a pediatric population with T1D.
Serum a-klotho may be a potential early risk biomarker for diabetes compli-
cations in youth with T1D; longitudinal follow-up of this cohort is needed to
confirm these observations.

Supported By: National Institutes of Health; Cochrane-Weber Endowed Fund in
Diabetes Research; Fraternal Order of Eagles Diabetes Fund

191-LB
Norwegian Adolescents with Type 1 Diabetes on Intensive Insulin
Treatment Score Low on Diabetes-Related Emotional Distress—
Short Version of the Problem Areas in Diabetes Questionnaire Can
Be Applied in Clinical Care
DAG HELGE FR@ISLAND, TORILD SKRIVARHAUG, KNUT DAHL-JARGENSEN,
TORE WENZEL-LARSEN, MARIT GRAUE, Lillehammer, Norway, Oslo, Norway,
Bergen, Norway

The aim of this large nationwide study through the Norwegian Childhood
Diabetes Registry (NCDR) was to evaluate patient reported diabetes-related
emotional distress using the Problem Areas in Diabetes (PAID) scale. Sub-
jective psychological well-being was measured using the World Health Or-
ganisation 5-Well-being Index (WHQ-5). Self-report data were merged with
biomedical variables from the NCDR.

The five item PAID scale (PAID-5) was validated against the 20 item PAID
scale (PAID-20) and the WHO-5. A total of 763 adolescents between 11 and
20 years of age, 45% of the total eligible population, responded to the study,
50% girls, mean age 15.5 (SD 2.1) years, mean HbA, 8.6 (SD1.3) (70.5 mmol/
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mol, (SD 9.3)), 57% used insulin pumps. The Norwegian adolescent popu-
lation mean score on PAID- 20 (range 0-100) was 16.9 (SD17.1). Increased
PAID-20 scores were significantly associated with being a girl, increased
age, incidents of ketoacidosis and increased HbA,.. No significant associa-
tions were found for other biomedical variables. WHO-5 (range 0-100) scores
were in general high with a mean of 69.9 (SD18.5). 63 patients (8.3%) had
elevated PAID-20 (=40), mean score on WHO-5 in this group of adolescents
was 50 (SD20).

Correlation of 0.9 (p<0.001) was found between PAID-20 and PAID-5
scores and convergent validity was confirmed by correlation of 0.5 between
WHQO-5 and PAID-20 as well as PAID-5. ROC analyses between PAID-20 with
cut-off point of =40 and the PAID-5 showed both high sensitivity (0.96) and
specificity (0.91). We are the first group to report from a large population
based study of adolescents a high correlation between scores on PAID-
20 and the shorter PAID-5 with lower scores on psychological well-being
(WHQ-5). We suggest PAID-5 as a useful short screening tool among adoles-
cents with type 1 diabetes in order to reveal those with elevated diabetes-
related emotional distress.

Supported By: Innlandet Hospital Trust, Norway

192-LB

Gut Virome Dynamics during Pregnancy in Mothers with Type 1 Dia-
betes
KI'WOOK KIM, DIGBY W. ALLEN, THOMAS BRIESE, CHI NAM PANG, KOMAL
JAIN, JESSICA L. HORTON, SONIA R. ISAACS, MARC R. WILKINS, JENNIFER
COUPER, MEGAN A.S. PENNO, LEONARD C. HARRISON, GRANT MORAHAN,
MARK HARRIS, ANDREW M. COTTERILL, CLAIRE MORBEY, SIMON C. BARRY,
AVENI HAYNES, ELIZABETH DAVIS, PETER COLMAN, LYNNE GILES, JODIE
DODD, JOHN WENTWORTH, RICHARD SINNOTT, TONY A. PAPENFUSS, PETER
VUILLERMIN, W. IAN LIPKIN, WILLIAM D. RAWLINSON, MARIA E. CRAIG,
Sydney, Australia, New York, NY, Adelaide, Australia, Melbourne, Australia, Westem
Australia, Australia, Brisbane, Australia, Darwin, Australia, Geelong, Australia,
Westmead, Australia

The environmental factors that contribute to the initiation of islet autoim-
munity (IA) and acceleration to type 1 diabetes (T1D) have yet to be con-
clusively established, but extensive epidemiological and molecular evidence
support viruses as prime environmental triggers. However, there is a paucity
of data examining the impact of exposure to viral infections in utero on the
development of IA and precipitation to T1D. Moreover, very little is known
about the population of viruses (“virome”) in women during pregnancy, let
alone in pregnant mothers with T1D. To elucidate dynamics of the gut vi-
rome during pregnancy, we examined 124 longitudinal fecal specimens col-
lected from 35 women with T1D (n=70 specimens) and 25 without T1D (n=54
specimens) during multiple trimesters of pregnancy. Samples were tested
using virome capture sequencing (VirCapSeg-VERT), which characterizes all
vertebrate viruses known to infect humans. In most women, irrespective of
T1D status, the gut virome changed significantly between trimesters within
the same individual, in both species diversity and viral load. There was a
trend to greater virus positivity in mothers with vs. without T1D (64% vs.
50%, p=0.1422), while the frequency of Picobirnavirus (p=0.0039) and To-
bamovirus (plant virus; p=0.0433) was significantly higher in mothers with
T1D. Bioinformatic analysis using the edgeR package identified 16 species
of viruses differentially abundant between mothers with and without T1D
(log fold-change >4; p<0.01). VirCapSeq-VERT and differential abundance re-
sults were validated by quantitative real-time PCR for five different viruses,
confirming that mothers with T1D exhibit a unique gut virome profile during
pregnancy. Whether this influences risk of IA/T1D in their offspring will be
examined by longitudinal follow-up of the unique ENDIA cohort.

Supported By: Australian National Health and Medical Research Council: JORF;
The Leona M. and Harry B. Helmsley Charitable Trust

193-LB
Virome-Capture Sequencing of the Gut and Plasma Virome in Chil-
dren with Islet Autoimmunity
JESSICA L. HORTON, KI' WOOK KIM, CHI NAM PANG, KOMAL JAIN, PRESTON
LEUNG, SONIA R. ISAACS, ROWENA A. BULL, FABIO LUCIANI, MARC R.
WILKINS, W. IAN LIPKIN, WILLIAM D. RAWLINSON, THOMAS BRIESE, MARIA E.
CRAIG, Sydney, Australia, New York, NY, Westmead, Australia
The role of enteroviruses (EVs) as prime environmental triggers of type 1
diabetes (T1D) remains controversial. A plethora of epidemiological and ex-
perimental data provide compelling support for the hypothesized etiological
contribution of EVs to the development of islet autoimmunity (IA) and T1D,
but two major weaknesses limit its widespread acceptance: the significant
heterogeneity in experimental design and the selective focus on EVs in most
studies. These may potentiate significant publication bias and overestima-
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tion of the strength of association between EVs and T1D, compared to that
of lesser examined viruses. To comprehensively re-evaluate the association
between |A and all viruses without bias, we characterized the entire popu-
lation of vertebrate-infectious viruses in the gut and/or plasma of 45 chil-
dren with |A and age/gender matched controls. Virome capture sequencing
(VirCapSeq-VERT) of 64 fecal and 118 plasma samples detected 28 different
genera of viruses from over 50 million metagenomic reads. Overall, 89/182
(49%) of samples were positive for at least one eukaryotic virus. Detection
sensitivity of VirCapSeqg-VERT vs. gPCR was confirmed for the most com-
monly detected viruses, including EV and rotavirus. The frequency of viruses,
inclusive of EVs, did not differ significantly between IA cases and control
children. However, overall EV abundance was significantly higher in both
stool and plasma of IA cases. More specifically, coxsackievirus A2 (CVA2),
CVB3 and ECHOvirus 30 were present at significantly greater levels in case
stool (log fold-change >12; p<0.01) while CVA16, CVB3 and CVB5 were more
abundant in case plasma (log fold-change >2.5; p<0.01). These findings sup-
port an etiological role of EVs in IA/T1D and further the notion that viral load
is a critical factor in EV-induced T1D pathogenesis. The superior sensitivity
of VirCapSeq-VERT compared with conventional NGS highlights its vast po-
tential to explore the association between viruses and 1A/T1D.
Supported By: Diabetes Australia Research Trust; Australian National Health

and Medical Research Council Diabetes Australia

194-LB
Text-Message Intervention for Teens with Type 1 Diabetes (T1D)
Preserves Alc: Results of an RCT
LORI M. LAFFEL, LISA K. VOLKENING, WENDY L. LEVY, DEBORAH A. BUTLER,
BARBARA J. ANDERSON, Boston, MA, Houston, TX

Healthcare transition for young persons with T1D remains challenging;
success in adult care (visit frequency and Alc) post-transfer is best predicted
by self-management during adolescence. We aimed to support self-care dur-
ing transition and assessed the impact on Alc of 2 interventions, text mes-
saging (TM) and problem-solving (PS), in a 2x2 factorial design.

In a 12-month, 2-site RCT, 301 teens (50% male, 22% minority) were ran-
domized to TM, PS, TM+PS, or neither. At baseline, teens were 15.0+1.3 y/o
with T1D for 6.5+1.3 yr; mean Alc 8.5+1.1%, 63% pump-treated; groups did
not differ by baseline characteristics. All participants were seen quarterly.
TM group received 2-way texts with daily reminders to check and reply with
BG levels at self-selected times, starting with 1 text/day and gradually in-
creasing to a max of 4 texts/day. The PS group received 5 modules focused
on self-care emphasizing increased BG monitoring and insulin bolus dosing
as well as self-advocacy and transfer preparation. Over 1 year, Alc increased
overall to 8.741.2% (p<.008). In a multivariate mixed model, frequency of
response to TM significantly predicted Alc (p<.003, Figure), while PS did not.
Alc benefit in the TM+PS was similar to that in the TM group.

With heightened mobile use by teens, 2-way TM appears to preserve and
may improve glycemic control in teens in T1D. Continued texting through
transition may offer a means to support self-care post-transfer.

Figure.
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(response rate = # of BG responses / # of TM reminders to check BGs)

Supported By: National Institutes of Health (R01DK095273, P30DK036836)
JDRF (2-SRA-2014-253-M-B)
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195-LB
Coxsackievirus B4-E2 Strain Isolated from a Patient with Type 1
Diabetes (T1D) Transactivates Human Endogenous Retrovirus Type
W: Organ and Virus-Specific Activation-Like Herpesviridae in Mul-
tiple Sclerosis (MS)?
JULIE DIMIER, ANTOINE BERTIN, JULIE MEDINA, JACQUES PORTOUKALIAN,
HERVE PERRON, RAPHAELE GERMI, PATRICE MORAND, Grenoble, france, Lille,
France, Lyon, France

Human endogenous retroviruses (HERVs) represent 8% of the human ge-
nome and have been associated with several autoimmune diseases. Most of
HERV are repressed genetic elements, unless they are transactivated under
pathological conditions. In particular, HERV-W, which has been involved in
the pathogenesis of MS, can be transactivated by environmental viruses
such as EBV, HHV6 or HSV-1. HERV-W sequences may encode the HERV-
W-Env protein that causes immunoinflammatory effects, promotes autoim-
munity and has direct cytotoxic effect on non-immune TLR4 positive cells.

We have previously observed that (i) HERV-W-Env protein is expressed in
the sera of 60% of T1D patients (n=30) and in 75% of pancreas sections from
nPQD cohort (n=20), (ii) its mRNA is upregulated in PBMC from T1D patients
and (iii) it inhibits insulin secretion by human primary { cells.

Coxsackievirus B (CV-B) are enteroviruses that have been associated with
T1D etiology. Here, we present data supporting the concept that HERV-W-
Env could represent a missing link between environmental factors and T1D.
Indeed, when the CV-B4E2 strain, previously isolated from a T1D pancreas,
has been used for in vitro infection of human cells (Hep2), the transcription
of HERV-W-Env mRNA has been significantly upregulated compared to non-
infected cells (p < 0.001 at MOI=10-2; p < 0.05 at MQI=10-5). Interestingly,
this effect seems to be strain specific as it was not observed with the CV-B4
strain, which was not isolated from T1D.

Taken together, our results indicate that HERV-W-Env mRNA could be
transactivated by enteroviruses such as CV-B4E2. These results may explain
a possible link between enteroviral infection and T1D, through the transac-
tivation of HERV-W-Env, an endogenous retroviral protein with pro-diabeto-
genic features.

196-LB
Duodenal Atresia, Intestinal Malrotation, Annular Pancreas, Gas-
tric and Pancreatic Heterotopia, and Insulin Dependent Diabetes
Caused by a Novel Compound Heterozygous Mutation in RFX6
MANSA KRISHNAMURTHY, JAMES M. WELLS, SIRI ATMA W. GREELEY, MAY
SANYOURA, DANIELA DEL GAUDIO, LISA LETOURNEAU, NANA-HAWA H.
YAYAH-JONES, Cincinnati OH, Chicago, IL
RFX8, is essential for endoderm development and pancreatic islet func-
tion. Pathogenic variants in RFX6 cause Mitchell-Riley syndrome, a disorder
of permanent neonatal diabetes and congenital gastrointestinal defects. We
describe a novel compound heterozygous mutation in RFX6 causing severe
gastrointestinal defects, growth failure and childhood onset diabetes. A
premature female infant presented with annular pancreas, duodenal atresia
and intestinal malrotation, repaired via laparotomy. At age 8, she had growth
failure, normocytic anemia, and hyperglycemia, without polyuria or polydip-
sia. Islet cell antibody and MODY genetic testing were negative. She was di-
agnosed with type 1b diabetes and required low doses of insulin. At age 10,
she developed epigastric pain. EGD revealed normal gastric mucosa. Stool
samples were hemoccult positive, prompting further investigation. Capsule
endoscopy revealed extensive polypoid lesions in the proximal duodenum.
CT enterography and Meckel's scan demonstrated heterotopic gastric tissue
in these polyps. A 50 cm resection of the proximal duodenum revealed 11
polyps staining positive for gastrin, ghrelin, pepsinogenC, MUC5AC, MUC2,
insulin, PDX1 and amylase confirmed gastric, intestinal and pancreatic tis-
sue in these polyps. Her anemia, abdominal pain, weight gain, linear growth
acceleration and pubertal progression improved. Genetic analyses revealed
a compound heterozygous mutation in RFX6. We describe a case of Mitchell-
Riley syndrome due to a novel compound heterozygous mutation in RFX6.
Our patient had annular pancreas, duodenal atresia, malrotation, childhood
onset diabetes with gastric and pancreatic heterotopia which has been de-
scribed in two other cases. This case highlights the importance of genetic
testing for rare causes of diabetes in patients that present with diabetes and
congenital gastrointestinal anomalies.

For author disclosure information, see page LB107.
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197-LB
Patient Web Portal (PWP) Activation and Usage in Pediatric Dia-
betes Clinic
GUY T. ALONSO, SARAH THOMAS, BLAKE OBERFELD, JESSICA THURSTON,
LAURA PYLE, Aurora, CO

PWPs improve patient communication with health care providers and
health management involvement, but adoption is slow and use is variable
among the medically underserved. In adults with diabetes, PWPs are associ-
ated with better glycemic control, but benefits in children are unclear. At our
facility, patients >14 years old may use an account, and caregivers may have
proxy accounts for patients of any age. Accounts are activated when the pa-
tient or proxy goes online and uses the code provided by our clinic. Our PWP
allows appointment scheduling, refill requests, and school plan requests. In
summer 2016 a student intern worked in clinic 3 days per week to guide
patients through PWP activation and instruct them in PWP usage.

We used logistic regression in 2141 patients with =2 encounters in our
clinic over the 12 months to evaluate predictors of PWP activation (age, gen-
der, race/ethnicity, primary language, insurance, duration of diabetes, and
hemoglobin Alc). In 1375 patients who attended clinic during the 2016 sum-
mer, we examined the effect of an in-person assistant on PWP activation
rates and PWP usage over a seven month period.

Non-Hispanic white category (p=.001), English language (p<.001), private
insurance (p<.001), and shorter diabetes duration (p=.006) were significantly
associated with increased PWP activation. Clinic attendance on the intern's
days increased odds of activation by 59% (p<.001), resulting in 56% activa-
tion rate for patients seen in summer 2016. 24% of all patients used the
PWP, 7.4% for refills, 8.5% for scheduling, and 16.8% for school health plans.

Factors associated with risk of poorer outcomes were also associated
with lower PWP activation, but it is unclear whether at risk patients would
be more likely to engage in communication with the clinic if they had an ac-
tive PWP. An in-person assistant improved activation rates, and nearly half
of patients with an active account used it to communicate with the clinic.

PREGNANCY—BASIC SCIENCE/TRANSLATIONAL
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Oxidative Stress Linked to Lower Mitochondrial Fat Oxidation in
Human Mesenchymal Stem Cells from High Adiposity Infants Born
to Mothers with Obesity: The Healthy Start BabyBUMP Project
ZACHARY W. PATINKIN, CARLY BADER, DANA DABELEA, KRISTEN E. BOYLE,
Aurora, CO

Maternal obesity increases offspring risk for metabalic disease later in
life, though the molecular mechanisms are unclear. We hypothesized that
mesenchymal stem cells (MSCs) from umbilical cord tissue of infants born
to mothers with obesity would demonstrate lower mitochondrial (MT) fat
oxidation (FAO) and greater oxidative stress (0S) when differentiated to
myocytes in vitro. MSCs were from term infants (39.8+0.2 wk) born to moth-
ers with obesity, but no diabetes (Ob MSC, n=14; BMI: 34.6+1.0 kg/m?) or to
normal weight mothers (NW MSC, n=15; BMI: 21.1+0.3 kg/m2). Glutathione
redox (GSH: GSSG) assessed OS in undifferentiated (d0) and 21 day myo-
genic differentiating (d21) MSCs. Complete (*CO,) and incomplete (*C-ASM)
oxidation of radiolabeled fatty acids was measured at d21. Though all Ob
MSCs had lower Total FAO vs. NW MSCs ("“C-ASM + '“CO,; -30%, P<0.05),
we observed a clear divergence within Ob MSCs for *C-ASM/"CO, ratio,
which represents MT efficiency for FAQ and is linked to insulin resistance
(NW: 35+4; ObLo: 19+2, n=5; ObHi: 51+2, n=9; P<0.0005). Elevated 'C-
ASM/"CO, in Ob MSC, representing less MT efficiency, tracked with lower
14C0,, and higher infant fat mass (24-48h postnatal; NW: 0.27:0.3, ObLo:
0.27+0.05, ObHi: 0.40+0.04 kg; P<0.05) and umbilical cord blood (CB) insulin
(NW: 5.8+0.8, ObLo: 4.7+0.9, ObHi: 12.0+1.6 pM; P<0.05). GSH: GSSG was
not different at d0, though Ob MSCs with high C-ASM/™C0, developed
0S by d21 (GSH: GSSG: NW: 9.8+0.4, ObLo: 9.5+0.9, ObHi: 8.2+0.5; NW vs.
ObHi, P<0.05; low GSH: GSSG=high 0S). GSH: GSSG tends to correlate with
14C0, (r=0.350, P=0.08) and inversely correlates with CB insulin (r=-0.514,
P=0.03). These data show that infants born to mothers with obesity, who
also exhibit greater adiposity and CB insulin at hirth, have MSCs with in-
trinsically reduced MT FAQ and greater 0S, suggesting programmed risk for
metabolic dysfunction in this subset of children.

Supported By: National Institutes of Health (K12HD057022. KO1DK106347,
RO1DK076648, ULTTRO01082) American Heart Association (14PRE18230008)
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Effect of Maternal Diabetes Mellitus on Fetal Serum Exosomal mi-
croRNA Expression
KRUTI B. SHAH, APRIL M. TEAGUE, STEVEN D. CHERNAUSEK, JEANIE B.
TRYGGESTAD, Oklahoma City, OK

Exposure to diabetes in utero has long-term effects on the infant includ-
ing predisposition to type 2 diabetes mellitus (DM) and obesity. Exosomes
are small membrane vesicles secreted by cells that transfer microRNAs
(miRNA) to recipient cells enabling gene-based communication. We hypoth-
esize that exposure to maternal DM effects exosomal miRNA in the fetal
circulation. Umbilical cord serum was collected from healthy, term offspring
of women with type 2 or gestational DM (DM group) and normoglycemic
controls undergoing elective C-section. Exosomes were isolated from which
total RNA was extracted. C. elegans miRNA mimic was added during RNA
isolation as spike-in control. Reverse transcription was performed on equal
volumes of total RNA and quantitative PCR was performed. Expression of
7 miRNAs (miR-126, 130b, 148a, let 7a, 132, 29a and 222) was compared
between groups using Mann Whitney U Test and p<0.05 was considered
significant. These 7 miRNA were selected as they are known to be regulated
by dysglycemia. All 7 miRNAs were detectable in the exosomes, average Cq
< 32. Expression of miRNA-let7a was significantly higher in the DM group
(p=0.044). miRNA-130b and miRNA-126 expression approached statistical
significance. No difference in expression was observed in the other miRNAs.
See Table 1. This study identifies increased abundance of specific miRNAs in
fetuses exposed to the maternal diabetic milieu.

Table 1. Fold Change Expression of miRNA between DM vs. Control Groups.
miR-126  miR-130b miR-148a miR-let7/a miR-132 miR-29a miR-222

DM 1.56 1.4 0.94 1.28 1.29 2.21 1.83

0082 009 0348 0044 0332 0120 0.202

Pvalue

Supported By: Endocrine Fellows Foundation; National Institutes of Health;
Harold Hamm Diabetes Center; CMRI Metabolic Research Program

200-LB
Feto-Placental Macrophages Maintain Antiinflammatory M2 Polar-
ization Despite Presence of Gestational Diabetes Mellitus
CAROLIN SCHLIEFSTEINER, MIRIAM PEINHAUPT, JELENA LOEGL, URSULA
HIDEN, GERNOT DESOYE, CHRISTIAN WADSACK, Graz, Austria

Background: Hofbauer cells (HBCs) are macrophages of the feto-placental
unit. They possess an antiinflammatory M2 phenotype, however, recent
studies claimed that infections and also diabetes during pregnancy cause
a switch to a proinflammatory M1 state. Our study challenges this claim,
showing that HBCs maintain antiinflammatory properties in spite of gesta-
tional diabetes mellitus (GDM) and associated low-grade inflammation.

Methods: HBCs were isolated from placentas of healthy and GDM wom-
en. Surface markers associated with M1 or M2 phenotype were measured
by FACS. Immune histochemistry in placental tissue sections was used to
confirm the phenotype within tissue. Supernatant from control and GDM-
HBCs was used in a Multiplex ELISA-on-beads approach to measure secre-
tion of cytokines, chemokines and growth factors. Macrophage-endothelial
cross-talk was investigated by exposing human placental endothelial cells
(pAECs) to conditioned medium from control and GDM-HBCs; endothelial
activation was determined by adhesion molecule expression.

Results: FACS and immune staining showed that M2 markers CD206 and
CD209 are increased in GDM-HBCs (+42% p=0.03; +72% p<0.001, resp.).
Increased CD86, a M1 marker, was found in GDM-HBCs (+33%, p=0.08).
No differences were found in cytokine, chemokine and growth factor se-
cretion; only IL-18 and IL-6 secretion from GDM-HBC was increased (both
about +50%, n.s.). Exposure to GDM-HBC supernatant did not induce ICAM-
1, VCAM-1, selectins, and VE-Cadherin in pAECs compared to control-HBC
supernatant.

Conclusion: Our data show that HBCs maintain their antiinflammatory M2
phenotype even in pregnancies affected by GDM. This consistent phenotype
might be important for propagation of maternal tolerance against the fetus
and protection of the fetus from a low-grade inflammatory environment,
similar to the evolutionary adaptation in mammals allowing implantation of
embryos in the mother’s womb in early pregnancy.

Supported By: Austrian Science Fund (DK-MOLIN W1421)

For author disclosure information, see page LB107.
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WITHDRAWN

A 202-LB
Effect of Maternal Diabetes Mellitus on Placental VEGF,g,, a Novel
Isoform of Vascular Endothelial Growth Factor
JONATHAN D. MEYER, JEANIE B. TRYGGESTAD, SHAONING JIANG, APRIL M.
TEAGUE, TIMOTHY J. LYONS, STEVEN D. CHERNAUSEK, Oklahoma City, OK,
Belfast, United Kingdom

Fetal exposure to maternal DM yields both immediate and long-term ef-
fects on offspring. Preliminary data shows that vascular endothelial growth
factor (VEGF) is increased in cord serum of diabetic pregnancies. Anti-
angiogenic isoforms, such as VEGF,g,, have not been studied extensively
in diabetic pregnancies. We hypothesized that the diabetic milieu leads to
a decrease in cord and placental abundance of VEGF,4,, thereby altering
regulation of angiogenesis in the fetoplacental unit. Cord serum and pla-
centae were collected at delivery from otherwise healthy term offspring
of women with T2DM or GDM and normoglycemic controls. VEGF,g, was
measured in cord serum by ELISA and in placentae by Western blot. Results
were analyzed using Student’s t-test, and p<0.05 was considered significant.
VEGF,45, was not detectable in cord serum. VEGF,g5, was found to be 34%
higher in control placentae compared to DM (p=0.02). In utero exposure to
DM increases VEGF in cord serum of diabetic pregnancies, but the ratio of
angiogenic to anti-angiogenic factors may be even more important for vas-
cular health. A relative decrease in VEGF,q, in the fetoplacental unit may be
associated with increased pathological vascular formation. We suspect that
hyperglycemia and oxidative stress associated with DM contribute to these
changes. Future studies will assess the abundance of total VEGF in DM and
control pregnancies.

Figure.
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Supported By: American Diabetes Association (1-10-CT-09 to S.D.C.} National
Institutes of Health; Endocrine Fellows Foundation; Children’s Hospital Foundation;
CMRI Metabolic Research Program; Harold Hamm Diabetes Center
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Screening for Diabetes following Gestational Diabetes at St. Luke's
Hospital in San Francisco, CA
CAROL RAMIREZ ROJAS, KAREN EARLE, San francisco, CA

Introduction: The incidence of type 2 diabetes (T2DM) after gestational
diabetes (GDM) increases markedly in the first 5 years after delivery. Women
with GDM have a 7.43 higher risk of developing T2DM compared with those
who had normal pregnancies. In 2015, only 31% of the patients that had
GDM at a community hospital in San Francisco had a subsequent screening
test for T2DM. We developed a quality improvement project to improve this
rate utilizing different approaches.

Methods: Patients with GDM that delivered at a community hospital were
included in this project. We distributed surveys to assess barriers to diabe-

A ADA-Supported Research
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tes screening after delivery. Patients also received information on the risk
of developing diabetes.

The intervention period started after delivery and it was divided in three
trimesters. The first trimester patients received a reminder phone call about
the screening test for T2DM. There was no intervention period in the second
trimester, as this period was used as a baseline for comparisons. In the third
trimester a congratulatory letter was sent to patients natifying them about
a gift certificate upon completion and verification of the screening test for
T2DM.

Results: A reminder phone call about the screening test for T2DM was
the most effective intervention with 38% of patients completing the test
vs. 26% in the control period, resulting in a 46% improvement. A letter with
an incentive gift certificate did not seem to be as effective with only 29% of
patients completing the post-delivery screening test for diabetes.

Conclusions: A reminder phone call to patients resulted in a 46% increase
in the screening compliance rate compared to patients whom did not receive
a reminder call in the control period. Additional cycles attempting different
approaches are needed to further improve screening test for T2DM. Possible
options include combining a phone call with a letter or email. The monetary
reward did not seem to have an impact on post screening rates and is a non-
sustainable intervention.

204-LB
BMI Change between Pregnancies and Neonatal Outcomes: Data
from the Utah Population Database from 1989-2015
KATERYNA MARKOVA, ZHE YU, HUONG MEEKS, ALISON FRASER, MARCELA C.
SMID, D. WARE BRANCH, KEN R. SMITH, DEEPIKA REDDY, Salt Lake City, UT

Obesity in pregnancy is associated with adverse neonatal and maternal
outcomes. Our study looked at the effect of inter-pregnancy weight change
on outcomes. We investigated the impact of maternal inter-pregnancy body
mass index (BMI) change between the beginning of the 1st (t1) and beginning
of the 2nd (t2) pregnancy on neonatal outcomes.

We identified 265,219 women with singleton 1st and 2nd births between
1989 and 2015 from the Utah Population Database. Inter pregnancy BMI
change was grouped as: <-1, [-1, 0), [0, +1), [1, 2), [2-4), =4 BMI units. The
group with BMI change 0 to +1 unit was the reference. Analysis is presented
on 1.) the whole population 2.) those with “normal” BMI (18.5-24.99 kg/m2)
att1. Neonatal outcomes included small for gestational age (SGA) and large
for gestational age (LGA). Models were adjusted for age, race/ethnicity, edu-
cation, smoking, diabetes, hypertension, assisted reproduction, prior SGA
and LGA births.

Higher risk of LGA neonates was seen with rise in BMI units, and higher
SGA risk as BMI units decreased. Women who lost more than 1 BMI units
had a 17% reduction in LGA, 24% increase in SGA neonate. Women who
gained > 4 BMI units had 34% increase in LGA, 18% reduction in SGA neo-
nate. In women with normal BMI at t1, we saw an increased risk of LGA
neonate of 15%, 36%, 54% for 1-2 units, 2-4 units and =4 BMI units increase
respectively. Women with normal BMI at t1 also had an increased risk of
SGA neonate of 28% and 14% with >1 BMI and 0 to 1 BMI units decrease
respectively. All findings were highly statistically significant.

This is the first, large U.S. population study of the impact of inter-preg-
nancy BMI change on neonatal outcomes. We found significant impact of
maternal inter-pregnancy BMI change on neonatal outcomes. This included
women with normal t1 BMI. This is valuable healthcare information for all
providers taking care of women of childbearing age. With this information,
we plan to develop risk assessment tool to identify women at risk and de-
velop counseling programs.

Supported By: University of Utah

A 205-LB
Higher Maternal 2-Hour Glucose Is Associated with Lower Placen-
tal DNA Methylation at PDE4B Locus
MARIE-FRANCE HIVERT, ANDRES CARDENAS, CATHERINE ALLARD, PATRICE
PERRON, LUIGI BOUCHARD, Boston, MA, Sherbrooke, QC, Canada

Maternal hyperglycemia during pregnancy is associated with fetal growth
and adverse outcomes over the short- and long-term in offspring. Placental
adaptation to maternal hyperglycemia has been suggested as part of the
pathophysiology explaining these associations, but the exact mechanism
remains unknown. We tested associations between maternal glucose and
DNA methylation across the genome in 448 fetal placenta samples collected
at delivery from participants in our prospective birth cohort, Gen3G. Preg-
nant women were recruited at 15t trimester, and followed until delivery; all
women performed a standard 2-hour 75g oral glucose tolerance test at 24-28
weeks. We measured genome-wide DNA methylation in placenta using the
novel lllumina EPIC array covering >850,000 CpG sites. We applied stan-

For author disclosure information, see page LB107.
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dard quality control procedures, and adjusted for technical batch effects.
We analyzed 791,131 individual CpGs after excluding low quality and SNP
associated probes. We performed association analyses using robust regres-
sion on M-values and controlled the false discovery rate at 5% (q <0.05). We
found that higher maternal 2-hour glucose levels were strongly associated
with lower methylation levels at 5 CpG sites located in the PDE4B locus
(strongest association at ¢g13349623; B= -0.204; P=2.29x10). Identified
CpG sites are located within a regulatory region of PDE4B overlapping DN-
Asel hypersensitivity cluster and histone H3K27Ac mark. PDE4B hydrolyzes
the second messenger cAMP, which is a key regulator of many physiologi-
cal processes. PDE4B has been implicated in inflammatory pathways, and
suggested to participate in placental pathophysiology of preterm birth in
animal models. This is the first study to report the epigenetic role of PDE4B
in placental adaptation to maternal glycemia.
Supported By: American Diabetes Association (1-15-ACE-26 to M-F.H)

206-LB
Maternal and Neonatal Outcomes and 1,5-anhydroglucitol in Preg-
nancies Complicated by Diabetes
CHRISTIE L. WALKER, IRL B. HIRSCH, LYNN ONSTAD, TED GOOLEY, ZANE
BROWN, LORENA A. WRIGHT, Seattle, WA

1, b-anhydroglucitol (1,5-AG) is a measure of postprandial hyperglycemia
(PH), from the previous 1-2 weeks. Low levels in pregnancy are associated
with poor glucose control and macrosomia. We hypothesized that 1.) low 1,
5-AG is associated with enlarged 3" trimester ultrasound abdominal circum-
ference (AC) [a macrosomia surrogate] and related complications: cesarean
delivery (CD) and neonatal hypoglycemia (NH); and 2.) lower 1, 5-AG levels
would be seen in women with preeclampsia given association between hy-
perglycemia, vascular damage and preeclampsia.

Aretrospective study of 403 diabetic pregnancies. Data were categorized
and analyzed by type of diabetes. 1, 5-AG and A1C averaged over gestation.
Table 1.

GDM women had the highest 1, 5-AG and lowest A1C, followed by T2DM
and T1DM, suggesting less glucose exposure in GDM. Multivariate analy-
sis, adjusting for maternal BMI, ethnicity and gestational age, showed an
inverse relationship between 1, 5-AG and AC, p<0.001. Most T1DM women
delivered by CD, followed by T2DM and GDM. Maternal 1, 5-AG was lower
in the NH group, those with CD and preeclampsia.

Low 1, 5-AG is an indicator of macrosomia and its complications. Its as-
sociation with CD and preeclampsia could have significant public health im-
plications to reduce morbidity and healthcare cost. Given the shorter time in-
terval compared to A1C makes it an optimal management tool in pregnancy.

Table 1. Results. 1, 5-AG and A1C Comparisons Between Groups [Mean (SD)]

Gestational Type 1 Type 2
Variables Categories (N=403) diabetes diabetes diabetes P-value
(N=81) (N=150) (N=172)
28.90 33.04
Age (years) 31.39(6.00) 3248 (541) ®11) (5.45) <0.001
21.07 3458
BMI (kg/m2) 31.71(847)  34.14(887) (552) 7.9) <0.001
1, 5-AG (mcg/mL) 552(403) 7.72(419) 350(259) 623(4.21)  <0.001
A1C (%) 6.25(1.01) 550(0.54) 6.58(1.06) 6.32(0.94) <0.001
a 31.12 3064
AC* (cm) 3099(461) 31.53(5.14) (489) @10) 0.37
C-section No 145 (36.0%) 44 (54.3%) 41(27.3%) 60 (34.9%) 0.001
109 12
Yes 258 (64.0%) 37 (45.7%) 127%) 65.1%)
. 17 148
Pre-eclampsia No 340 (84.4%)  75(92.6%) (78.0%) 86.0%) 0.01
Yes 56(139%)  5(6.2%)  29(19.3%) 22 (12.8%)
Missing 7(1.7%) 101.2%)  4Q71%)  2(1.2%)
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1, 5-AG in mothers of neonates with and without hypoglycemia

Hypoglycemia
No(279)  Yes(N=77) P-value
5.7(39) 44(39) 0.006
1, 5-AG in women undergoing C-section
C-section
No (145)  Yes (N=258) P-value
6.7(4.2) 48(38) <0.001
1, 5-AG in women with and without p
Preeclampsia
No (340)  Yes (N=56) P-value
58(4.1) 39(34) 0.001
A1C in women with neonates with and without hypoglycemia
Hypoglycemia
No(279)  Yes(N=77) P-value
6.2(1.0) 6.7(1.1) <0.001
A1C in women undergoing C-section
C-section
No (145)  Yes (N=258) P-value
5.9(08) 6.4(1.1) <0.001
A1C in women with and without preeclampsia
Preeclampsia
No (340)  Yes (N=56) P-value
6.2(1.0) 6.8(0.9) <0.001
* Abdominal circumference by ultrasound during the 3rd trimester.
207-LB

Gestational Diabetes and Long-Term Renal Function: A Prospective
Study of over 10 Years Follow-Up
SHRISTI RAWAL, SJURDUR F. OLSEN, RONALD C. MA, STEFANIE N. HINKLE,
LOUISE G. GRUNNET, CHARLOTTA GRANSTROM, JORGE E. CHAVARRO, JING
WU, EDWINA YEUNG, PETER DAMM, MICHAEL Y. TSAI, FRANK B. HU, CUILIN
ZHANG, Rockville, MD, Copenhagen, Denmark, Hong Kong, China, Bethesda, MD,
Boston, MA, Minneapolis, MN

Chronic hyperglycemia is a risk factor for renal impairment. It is not clear
whether gestational diabetes (DM), independent of subsequent type 2 dia-
betes (T2D), is a risk factor for renal impairment after the index pregnancy. In
the Diabetes and Women's Health Study, we examined the independent and
joint associations of GDM and subsequent T2D on long-term renal function
among 616 women with GDM-complicated and 620 without GDM-compli-
cated pregnancies in the Danish National Birth Cohort. At 10+ years follow-
up after the index pregnancy, serum creatinine (mg/dl), and urinary albumin
(mg/1) and creatinine (mg/dl) levels were measured, from which estimated
glomerular filtration rate (€GFR; mL/min/1.73 m?) and albumin-to-creatinine
ratio (ACR; mg/g) were derived. T2D was diagnosed according to the ADA
criteria based on HbATc or oral glucose tolerance test results at follow-up
(n=120); additional 75 women reported physician diagnosed T2DM. Women
with prior GDM had significantly higher ACR (7.9 vs. 4.1 mg/g, P=0.03), and
a higher prevalence of elevated ACR (ACR = 20 mg/g; 4.8 vs. 2.3%, P=0.02)
compared to women without GDM. Yet, these differences were not signifi-
cant after adjusting for pre-pregnancy body mass index and other confound-
ers. Women with prior GDM and subsequent T2D (n=186) had an increased
risk of elevated ACR [aOR (95% Cl=2.53 (1.01, 6.33)] compared to women
with neither, even after adjusting for major confounders. GDM without sub-
sequent T2D was not related to ACR levels. Compared to women without
GDM or T2D, women with prior GDM with [( coefficient (95% Cl) =8.2 (5.9,
10.4)] and without [ coefficient (95% Cl) =3.0 (1.4, 4.6)] subsequent T2D had
significantly higher eGFR after adjusting for major risk factors. Our findings
suggest that women with GDM pregnancy are more likely to show signs of
glomerular hyperfiltration at 10+years postpartum, indicating early stages
of renal damage. However, only those with subsequent T2D showed further
renal damage as indicated by elevated ACR.

Supported By: Eunice Kennedy Shriver National Institute of Child Health and
Human Development
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A 208-LB
Maternal Metabolism of Glucose and Lipids in Lactating and Non-
lactating Women at 6-Weeks Postpartum

MAJID M. SYED-ABDUL, ELIZABETH J. PARKS, MARIA A. RAMOS-ROMAN,
Columbia, MO, Dallas, TX

Objective: To determine the effects of ongoing lactation on maternal me-
tabolism of glucose and lipids at 6 weeks postpartum.

Methods: Twenty one (15 lactating and 6 non-lactating) women were
studied at 6 weeks postpartum in the fasting state and during a two-step
clamp. Stable isotopes were infused to quantitate endogenous glucose
production (EGP), de novo lipogenesis (DNL) and rate of appearance of free
fatty acids (RaFFA). Body composition was measured via DXA, intrahepatic
triglycerides (IHTG) via magnetic resonance spectroscopy, and postpartum
hormones via immunoassay.

Results: Lactating and non-lactating women were of similar age, body
composition and IHTG. HMW adiponectin (53 + 33 ng/mL/kg in lactating vs.
49 + 17 ng/mL/kg in non-lactating women, P=0.76) and DNL (7.7 + 4.6% in
lactating vs. 7.5 + 5.0% in non-lactating women, P=0.83) were not differ-
ent between the groups. Fasting insulin was equally low in both groups (4.3
+5.0 in lactating vs. 6.1 + 3.9 in non-lactating women, P=0.42). Lactating
women had a 22% increase in fasting EGP (P=0.03) and reached their maxi-
mal response to insulin (M/1) during step 1 of the clamp rather than during
step 2 of the clamp compared to non-lactating women. In lactating women
only, plasma prolactin was positively associated with EGP (r=0.52, P=0.03)
and glucose infusion rate during step 1 of the clamp (r=0.61, P=0.004), and
negatively associated with IHTG (r=-0.57, P=0.03). For all women combined,
HMW adiponectin was inversely associated with RaFFA (r=-0.52, P=0.048).

Conclusions: Insulin concentrations are low at 6 weeks postpartum re-
gardless of lactation status. Low insulin and high prolactin concentrations
during lactation appear to stimulate a higher basal EGP to support milk pro-
duction while protecting the liver from excess fatty acids. Lastly, the higher
whole-body glucose disposal observed during lactation cannot be attributed
exclusively to insulin action in the presence of low adiponectin concentra-
tions.

Supported By: American Diabetes Association (1-14-1S-33 to M.A.R-R )}
National Institutes of Health (RO3DK097463)
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Newhorn Body Habitus and Maternal Factors in GDM
HELEN L. BARRETT, MARLOES DEKKER NITERT, SUSAN DE JERSEY, BARBARA
LINGWOOD, H. DAVID MCINTYRE, LEONIE K. CALLAWAY, Herston, Australia, St
Lucia, Australia, South Brisbane, Australia

Maternal GDM is associated with risk of macrosomia and large for ges-
tational age. Both macrosomia and neonatal body composition have been
associated with measures of maternal metabolic health.

The purpose of this study was to examine if maternal metabolism affects
neonatal weight and neonatal fat mass in women with treated GDM.

Methods: 43 women with GDM and their infants were included. Enroll-
ment was at 30 weeks. Fasting maternal bloods were taken at 36 weeks
gestation and cord blood at delivery. Infant anthropometry was assessed
with air displacement plethysmography. Relationships between infant birth-
weight, infant % fat mass, and maternal variables were evaluated.

Results: Most women were treated with diet and lifestyle therapy alone
(n=34 (79%)). Mean HbA1c was 31 mmol/mol (SD 3.9) and BMI 27.5 kg/m?
(SD 6.34). Average neonatal birthweight was 3547.7g (SD 553.5), body fat %
(boys 9.99 (SD1.55), girls (12.16 (SD5.60)). In all infants, there was a moder-
ate correlation between infant weight and body fat % (rho 0.33, P=0.04).
Nine of 43 infants had birthweight > 4000g, and 9 of 43 had body fat > 15%.
However, only 5/9 infants with macrosomia also had body fat >15%. Birth
weight was correlated with maternal cholesterol (rho=-0.39, P=0.01) and
maternal age (rho=-0.39, P=0.009). Associations were examined by infant
sex. In girls, birth weight correlated with cord LDL (rho=0.65, P=0.03), and
body fat % was correlated with enroliment BMI (rho=0.49, P=0.03), mater-
nal cholesterol (rho=-0.47, P=0.05) and cord LDL (rho=0.66, P=0.04). In boys,
birth weight was correlated with maternal age (rho=-0.52, P=0.01), maternal
cholesterol (rho=-0.52, P=0.02), and body fat % was not correlated with any
maternal measure.

Conclusions: In these women with treated GDM, despite a broad range
of birth weights and infant body fat %, there were few correlations with
maternal metabolic factors from late gestation, and these were infant sex-
specific. These results suggest that controlling GDM attenuates the rela-
tionship between maternal metabolism and infant growth.

Supported By: Australian Diabetes Society (to H.L.B.} Royal Brisbane and
Women's Hospital Foundation
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Diagnosis and Management of Gestational Diabetes (GDM) Im-
proves Maternal Weight Management during Pregnancy
ROSETTE J. CHAKKALAKAL, AMBER J. HACKSTADT, TOM A. ELASY, Nashville,
N

Despite entering pregnancy at higher body mass indices (BMI) and gaining
more weight in the first trimester, women diagnosed with GDM gain less
total gestational weight than women without GDM. We hypothesized that
diagnosis and management of GDM prompts women to improve weight
management during pregnancy. We used data from the “Health of Mothers”
(HOMe) study, a prospective cohort study examining weight changes during
and after pregnancy in women with and without GDM, to compare mean
rate of gestational weight gain before and after GDM screening as well
as mean rate of postpartum weight loss (up to the postpartum visit). Rate
comparisons were conducted using weighted t-tests and inverse probability
weighting to account for differences in age and pre-pregnancy BMI, 2 key
risk factors for GDM. We included participants for whom age, pre-pregnancy
BMI, and GDM status data were available (n=88; 39 with GDM, 49 without
GDM). Pre-pregnancy BMI was significantly higher for women with GDM
than for women without GDM (31.34 +/- 8.75 kg/m2 vs. 27.82 +/- 7.00 kg/m2,
respectively, p=0.039); the groups were otherwise similar in terms of age,
parity, race, income, insurance status, and education level. The groups did
not differ significantly in their mean rate of gestational weight gain before
GDM screening (0.41 +/- 0.26 kg/wk vs. 0.45 +/- 0.35 kg/wk, respectively,
p=0.989) or in their mean rate of postpartum weight loss (-1.37 +/- 0.58 kg/
wk vs. -1.28 +/- 0.46 kg/wk, respectively, p=0.506). However, women with
GDM demonstrated a significantly lower mean rate of gestational weight
gain following GDM screening than women without GDM (0.30 +/- 0.28 kg/
wk vs. 0.53 +/- 0.28 kg/wk, respectively, p=0.004). These findings indicate
women temporarily improve weight management during pregnancy in re-
sponse to the diagnosis and management of GDM. Interventions designed
to sustain improvements in maternal weight management after delivery may
be useful in preventing T2DM after a diagnosis of GDM.

Supported By: National Institutes of Health/National Institute of Diabetes and
Digestive and Kidney Diseases (P30DK092986)
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Na/K-ATPase Mimetic pNaKtide Peptide Attenuates Aging in Old
C57BI6 Mice
AMRITA MALLICK, ALEXANDRA NICHOLS, NITIN PURI, JOSEPH I. SHAPIRO,
KOMAL SODHI, Huntington, WV, Toledo, OH

Aging is characterized by inevitable but progressive decline of physiologi-
cal integrity, and is evident by a number of physiological changes includ-
ing loss of cell division, oxidative stress, DNA damage, and senescence-
associated gene overexpression. As we identified that the Na/K-ATPase
can amplify oxidant signaling, we speculated that a peptide designed to in-
hibit this pathway, pNaKtide, might decrease senescence and also maintain
physiological integrity. To test this hypothesis, C57BI6 mice were divided
into 6 groups as follows: (1) young control, (2) young control+pNaKtide, (3)
old control (19 months) (4) old+pNaKtide, (5) old +Western diet (WD), and
(6) old+WD+pNaKtide. The pNaKtide was administered every week (IP) for
2 months. Progression to senescence was evaluated in liver and kidney of
mice by studying morphology changes and RT-PCR. Hepatic and renal tis-
sue of old mice showed significantly elevated levels of p21, apolipoprotein
J, Collagenase 1, fibronectin, pATM, p51 and pCHK2 as compared to young
control. Old mice fed a WD had more deterioration of the above genes, along
with elevated GTT and HOMA-IR levels. Morphological symptoms such as
DNA damage, activation of senescence associated 3-galactosidase, hepatic
and renal fibrosis and inflammation were also significantly increased in old
mice and old mice fed WD. On the contrary, old mice and old mice fed WD
and treated with pNaKtide showed similar morphology and gene expression
profile comparable to control group. Taken together, our study demonstrates
for the first time that Na/K-ATPase mimetic pNaKtide significantly alleviated
the genetic and phenotypic attributes of aging. pNaKtide is a novel drug for
treating cellular damage responses that may contribute to manifestations
of aging.

Supported By: National Institutes of Health
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Intensive Blood Pressure Control Reduces Cardiovascular Events in
Patients with Prediabetes
ADAM BRESS, SRINIVASAN BEDDHU, JORDAN KING, DEBRA L. SIMMONS,
ALFRED K. CHEUNG, MICHAEL DOUMAS, JOHN W. NORD, MARY ELLEN
SWEENEY, YINGYING ZHANG, MICHAEL ROCCO, MARK N. FEINGLOS, KATHRYN
E. KREIDER, KIT TAYLOR, JONATHAN S. WILLIAMS, TOM GREENE, REEM
YUNIS, ATHENA ZIAS, GREGORY W. EVANS, WILLIAM CUSHMAN, DAVID
M. REBOUSSIN, VASILIOS PAPADEMETRIQOU, Salt Lake City, UT, Denver CO,
Thessaloniki. Greece, Atlanta, GA, Winston-Salem, NC. Durham, NC, Houston, TX,
Boston, MA, Palo Alto, CA, New York, NY, Memphis, TN, Washington, DC

The Systolic Blood Pressure Intervention Trial (SPRINT) demonstrated
significant reductions in cardiovascular disease (CVD) events with intensive
systolic blood pressure (SBP) treatment (<120 mm Hg) compared to stan-
dard treatment (<140 mm Hg) among people at high CVD risk but without
diabetes. In a similar design/intervention in diabetes, the Action to Control
Cardiovascular Risk in Diabetes Blood Pressure Trial did not demonstrate
a significant reduction in CVD events with intensive SBP treatment. The
effect of intensive SBP control in high CVD risk patients with prediabetes
is unknown. We performed a sub-group analysis of SPRINT to determine if
the effect of intensive vs. standard SBP treatment on the primary outcome
(composite of non-fatal acute coronary syndrome, stroke, heart failure, or
CVD death) and all-cause mortality was different among participants with
prediabetes (baseline fasting blood glucose [FBG] =100 mg/dL, n=3898) vs.
those with normal FBG (<100 mg/dL, n=5425). After a median follow-up of
3.3 years, the hazard ratio (HR) for the primary outcome was 0.83 (95% Cl
0.66,1.03) and 0.69 (95% Cl 0.53,0.89, p interaction 0.30) and for all-cause
mortality was 0.71(0.54,0.94) and 0.77 (0.55,1.06, p interaction 0.74) among
those with baseline FBG <100 and =100 mg/dL, respectively. In SPRINT, the
beneficial effects of intensive SBP control were similar among those with
baseline FBG <100 and =100 mg/dL.

Table. Incidence rates and hazard ratios for the primary and secondary outcomes among participants with baseline fasting blood
glucose above or below 100 mg/d!
Baseline fasting blood glucose
2100 mg/d
Standard
Treatment
(n=1,957)

<100 mg/di
Standard
Treatment
(n=2,704)

Intensive
Treatment
(n=2,721)

Intensive
Treatment
(n=1,941)

Hazard Ratio
(95% CI)

Hazard Ratio
(95% CI)

P Value for
Interaction

Outcome N(%lyr) N (%lyr) N(%lyr) N (%lyr)

Biknan/cuicome wan | men eg'_“‘ @) 01016 14EeY 53'_53 0 030

Secondary outcomes
Myocardial infarction won  non  ol%,., 008 | 400 o0% e
Acute coronanyiEyndiome 23(0.3) 17(0.2) o 717322”) 703 | 204 o) 15“) 023
(ieke 36(04)  32(04) 0732001 w04 8OO 07, 016
Lt isiue 37 (0.4) 52(0.6) © 4"77?1 0 25(0.4) 808 ngg 76 019

coeath from cardiovascular | 51(02)  37(04) ©38a08) 103 2704 o 081
Deathffonenyicauss 89(1.0) 125 (1.4) (05273 o4) 65 (1) B3 527] 06) 074
Primary outcome or dealh . .

from any cause death 197(23)  200@29)  (068-0.09) 18422 1820) | (o58-091) 042
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Describing the Cardio-Renal-Metabolic Patient within the Diabetes
Collaborative Registry
ROBERT J. LOCASALE, JR., GORAN GANNEDAHL, JINGYAN WANG, RENE
SCHADE, FENGMING TANG, MIKHAIL N. KOSIBOROD, Gaithersburg, MD,
Gothenburg, Sweden, Kansas City, MO, Cambridge, United Kingdom

Several cardio-renal-metabolic (CaReMe) conditions, such as hyperten-
sion (HTN), hyperlipidemia, chronic kidney disease (CKD), atherosclerotic
vascular disease (ASCVD), and heart failure are independently associ-
ated with worse prognosis in patients with T2D. The prevalence of these
comorbidities, and their combinations, have not been well described in a
contemporary T2D cohort. This cross-sectional study utilized the Diabetes
Collaborative Registry to identify patients aged =18 years with T2D be-
tween January 1, 2013 and June 30, 2016. Concomitant CaReMe conditions
included HTN, hyperlipidemia, CKD (Stages 3, 4, 5 and ESRD), ASCVD, atrial
fibrillation, heart failure and gout. The prevalence of CaReMe conditions and
their combinations were described. Of the 530,747 T2D patients included,
only 4.3% had T2D without any other CaReMe comorbidities. HTN, hyper-
lipidemia, ASCVD and CKD were the most prevalent individual diseases at
87%, 85%, 48% and 24% respectively. Majority (59%) of patients had =3
other CaReMe comorbidities (Figure 1). T2D without concomitant CaReMe
conditions is uncommon. The majority of T2D patients have =3 ather
CaReMe comorbidities, with HTN, hyperlipidemia, ASCVD and CKD being
most common. These findings highlight the clinical need for novel T2D treat-
ment strategies that address both glycemia and coexisting disease states in
this high risk patient group.
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Figure 1.
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Comparison of Lipid-Lowering Treatment in Patients with Diabetes
and/or Cardiovascular Disease
SARAH S. COHEN, ALANNA M. CHAMBERLAIN, JILL M. KILLIAN, KERI L.
MONDA, SUSAN A. WESTON, TED OKERSON, Ann Arbor, Ml Rochester, MN,
Thousand Oaks, CA

Many patients with DM or cardiovascular disease (CVD) do not receive ad-
equate lipid lowering therapy (LLT) per ADA treatment guidelines. We char-
acterized LLT treatment in Olmsted County, MN residents from 2005-2012
with DM alone (n=4503), ASCVD alone (n=2745), and CVD with concomitant
DM (n=782). Patients were followed for up to 2 years from their index DM or
CVD diagnosis, using a 5-yr look-back period to assess concomitant DM in
the CVD+DM population (mean age at index 57, 70, and 71 yrs; 52%, 57%,
and 56% male, respectively). At 3 months post-event, moderate-to-high in-
tensity statins (MHIS) were prescribed to 34% of patients with DM alone;
this increased to 46% by 2 yrs. 53% were not prescribed any statin therapy
(Figure 1). In contrast, 62% of patients with CVD but not DM were prescribed
MHIS within 3 months post-event; however, 30% were on no statin therapy,
with minimal change over 2 years (Figure 1). In patients with CVD with con-
comitant DM, 64% were prescribed MHIS by 3 months (18% high and 47%
moderate intensity), and 27% were not prescribed any statin; change was
minimal over 2 years (Figure 1). These data show that despite the known
added CV risk of DM, prescription patterns are markedly similar between
CVD patients with and without concomitant DM and suggest that additional
educational efforts may be needed to improve adherence to guideline-based
lipid treatment in high-risk patients with DM and in patients with DM and
known CVD.

Figure 1. Lipid-Lowering Therapy (LLT) Prescriptions in Patients with Diabe-
tes (DM), ASCVD alone, or ASCVD with Prior DM, 3 Months Before and Up to
24 Months after Diagnosis, 2005-2012.
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A Metabolic Signature of Increased CVD Risk Points to Novel Tar-
gets to Reduce CVD Complications
LORENA ORTEGA MORENQ, ADAM SMILES, MASSIMILIANO COPETTI, MONICA
A.NIEWCZAS, ALESSANDRO DORIA, Boston, MA, San Giovanni Rotondo, Italy
Cardiovascular disease (CVD) is responsible for much of the increased
morbidity and mortality of type 2 diabetes (T2D). A better understanding
of the etiologic links between CVD and T2D is needed to develop new di-
agnostic and therapeutic tools to tackle this problem. To this end, we per-

For author disclosure information, see page LB107.
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formed global metabolomic profiling by means of the Metabolon platform
on baseline plasma samples from a nested case-control set derived from
a prospective T2D cohort. Included were 128 cases who experienced a fa-
tal or non-fatal CVD event during follow-up and 324 controls who did not.
Cases and controls were group-matched by sex (28.9 vs. 34.9% women),
baseline eGFR (72.5 + 21.6 vs. 74.4 + 20.1 ml/min/1.73 m?), and length of
plasma storage (11.0 + 2 vs. 10.6 + 2 years). The mean age and duration of
diabetes were 58.1 + 5.5and 15.1 + 8.2 vs. 58.2 + 5.7 and 14.6 + 7.9 year,
respectively. A total of 669 metabolites were measurable in >80% of sub-
jects. In a logistic model adjusted for multiple testing and controlled for the
matching variables, 62 of these metabolites were associated with subse-
quent CVD events (qFDR <0.05); 28 of these, including the most significant
one (orotidine, gFDR=8x10%), belonged to a highly correlated group of modi-
fied (acetylated, C-glycosylated, sulfated) metabolites that have been re-
cently shown to predict kidney function loss. Other significant biochemical
groups included acylcarnitines and long-chain phospholipids. Results were
not significantly affected by adjustment for BMI, c-HDL, ACR, HbA1c, and
concomitant medications. Importantly, the association with modified me-
tabolites was only marginally affected by adjustment for the eGFR slope
during follow-up, indicating that the effect of these metabolites on CVD risk
was mostly independent from their association with increased risk of GFR
loss. These results point to previously unidentified metabolic pathways that
could be targeted to prevent CVD in T2D. Studies are in progress to validate
these findings in other settings.
Supported By: National Institutes of Health
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Reproducibility of Prediabetes Classification upon Repeat Testing:
The Vitamin D and Type 2 Diabetes (D2d) Study

CHHAVI CHADHA, WILLIAM C. KNOWLER, LAWRENCE S. PHILLIPS,
ANASTASSIOS G. PITTAS, JASON NELSON, RANEE CHATTERJEE, VANITA R.
ARODA, NEDA RASQULI, MICHAEL R. LEWIS, RICHARD E. PRATLEY, ELLEN M.
VICKERY, MYRLENE STATEN, IRWIN BRODSKY, THE D2D RESEARCH GROUP,
Minneapolis, MIN, Phoenix, AZ Atlanta, GA, Boston, MA, Durham, NC. Hyattsville,
MD, Denver; CO, Burlington, VT, Orlando, FL, Bethesda, MD, Portland, ME

Practitioners frequently encounter patients who appear to have predia-
betes based on abnormal fasting plasma glucose (FPG) and/or HbA1c levels,
but the reproducibility of classification is unknown. Data from the D2d Study
(an NIH trial assessing vitamin D supplementation for diabetes prevention in
people at risk) were used to address this gap in knowledge. 1271 people with
prediabetes based on FPG 100-125 mg/dL and HbA1c 5.7-6.4% measured by
the central laboratory at Screening Visit 1 had retesting with FPG, HbATc,
and a plasma glucose at 2 hours (2hPG) during a 75g OGTT at Screening
Visit 2 (median [IQR] 21 [14-29] days later); 99% of those with both FPG and
HbA1c in the prediabetes range at visit 1 met at least one ADA criterion
for prediabetes or diabetes on repeat testing; 84% were in prediabetes
range (13% with one, 42% with two, and 29% with three criteria), and 14%
were in diabetes range. Among those with prediabetes on retesting, 77%
(823/1073) continued to have both FPG and HbA1c in the prediabetes range;
among those with levels in the diabetes range, 62% (112/180) met only the
2hPG criterion (=200 mg/dL).

Conclusion: Nearly all people meeting both FPG and HbA1c criteria for
prediabetes on initial testing will meet at least one criterion for prediabetes
or diabetes on follow-up testing. Adding an OGTT for follow-up evaluation
increases the sensitivity for recognizing previously undiagnosed diabetes.
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Table.
Retesting Result No. %
All three tests normal 18 1.4
ADA criteriain prediabetes range 1073 84.4
Only HbA1c prediabetes 121 9.5
Only FPG prediabetes 43 3.4
Only 2hPG prediabetes 2 0.2
HbAlcand FPG prediabetes 455 358
HbA1lcand 2hPG prediabetes 59 4.6
FPG and 2hPG prediabetes 25 2:0
All three tests prediabetes 368 29.0
ADA criteriain diabetes range 180 14.2
Only HbA1c diabetes 14 1.1
Only FPG diabetes 22 1y
Only 2hPG diabetes 112 8.8
HbAlc and FPG diabetes 1 0.1
HbAlcand 2hPG diabetes 3 02
FPG and 2hPG diabetes 24 1.9
All three tests diabetes 4 0.3
Totals | 1271 | 100.0

Supported By: American Diabetes Association (1-14-D2D-01 to A.G.P): National
Institute of Diabetes and Digestive and Kidney Diseases; National Institutes of
Health
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Differences in HbA1c “Glycation” across the Spectrum of Glucose
Tolerance
MARY RHEE, YI DENG, LISA R. STAIMEZ, SANDRA E. SAFO, SANDRA L.
JACKSON, EUN JEONG MIN, QI LONG, LAWRENCE S. PHILLIPS, Atlanta, GA,
Chamblee, GA, Philadelphia, PA

Glucose-independent differences in HbAlc levels are recognized in pa-
tients with T2DM, but whether “glycation” varies earlier in the natural histo-
ry is unknown. We used screening study data to determine how differences
in “glycation” are affected by glucose tolerance status. We pooled 3106
generally healthy subjects not known to have diabetes in the Screening for
Impaired Glucose Tolerance study (n=1571) and the VA Screening for Diabe-
tes study (n=1535); they were 34% female and 65% black, and had mean age
52 yr, BMI 30 kg/mZ, and HbA1c 5.6%. By ADA 75g OGTT criteria, 1723 (55%)
had normal glucose metabolism (NGM, FPG <100 and 2hPG <140), 1162 had
prediabetes (PreDM, 37%), and 221 (7%) had T2DM. Using each subject’s
mean from the OGTT FPG and 2hPG, and the 1hPG after 50g glucose on a
separate day, to mimic pre and postmeal levels during the day, linear regres-
sion was used to derive [HbA1c=0.008* GLUC + 4.697]; the HbA1c glycation
index (HGI) for each subject was expressed as [observed-predicted HbA1c];
and subjects in glucose tolerance groups were divided into tertiles of HGI.
In NGM, median HbA1c in low, moderate, and high HGI tertiles was 5.1, 5.4,
and 5.9% (p<0.001), and median glucose 104, 100 and 101 mg/d! (p<0.001); in
PreDM, median HbATc in HGI tertiles was 5.2, 5.7, and 6.1% (p<0.001), with
median glucose 130, 123 and 122 mg/dl (p<0.001); in T2DM, median HbATc in
HGI tertiles was 5.6, 6.1, and 6.8% (p<0.001), with median glucose 179, 173
and 183 mg/dl (p=0.050). While differences in glucose within NGM, PreDM
and T2DM groups were not clinically significant, HbAlc differences between
HGI tertiles widened as glucose tolerance worsened (p<0.001). Moreover,
black race was strongly associated with higher HGI (p<0.001).

Conclusion: Since HbA1c glycation differences exist even in NGM, and can
move people with similar glucose levels into different diagnostic categories,
and since black race is associated with higher glycation, use of HbAlc to
identify PreDM and T2DM may require concomitant glucose testing for de-
finitive diagnasis.

For author disclosure information, see page LB107.
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The Hemoglobin Glycation Index (HGI) Influences Glycemic Classi-
fication: The Vitamin D and Type 2 Diabetes (D2d) Study
DANIEL S. HSIA, LAWRENCE S. PHILLIPS, CYRUS V. DESOUZA, JASON NELSON,
ANASTASSIOS G. PITTAS, NEDA RASQULI, THE D2D RESEARCH GROUP, Baton
Rouge, LA, Atlanta, GA, Omaha, NE, Boston, MA, Denver, CO

While interpersonal variation in HbAlc independent of glucose levels cap-
tured by HGI is recognized, HGI's potential impact on glycemic classification
has not been studied. We used D2d study data to assess the influence of
HGI on glycemic classification, as determined by an abnormal HbAlc and/
or 2-hour glucose (2hPG) in a 75-g OGTT. The regression equation (Predicted
HbA1c=0.009 x fasting plasma glucose [FPG] + 4.919) was estimated in 6516
participants with FPG <126 mg/dL at Screening Visit 1. HGI was determined
as the difference between observed and predicted HbAlc in a subset of
3960 who had FPG, 2hPG and HbA1c at Screening Visit 2. This subset was
divided into low, moderate, and high HGI tertiles. The proportion of African
Americans increased across tertiles (18% vs. 28% vs. 54%, for low, moder-
ate, and high HGI respectively; p <0.01). Among participants with FPG <100
mg/dL (n=968), the prevalence of HbATc and/or 2hPG in prediabetes and dia-
betes range was 18% and 1% respectively in the low HGI tertile, and 96%
and 4% in the high HGI tertile (all p <0.01). Among those with FPG 100-125
mg/dL (n=2821), the prevalence of HbATc and/or 2hPG in prediabetes and
diabetes range was 64% and 6% respectively in the low HGI tertile and 84%
and 16% in the high HGI tertile (all p <0.01). In people with similar FPG values,
those with higher HGI are more likely to have HbAlc or 2hPG values in the
prediabetes or diabetes range.

Figure.
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Night Shift Work, MTNR1B Common Genetic Variant, and Type 2
Diabetes: Findings from the UK Biobank
HASSAN S. DASHTI, CELINE VETTER, MARTIN RUTTER, FRANK A.J.L. SCHEER,
RICHA SAXENA, Boston, MA, Manchester, United Kingdom

Introduction: Night shift work (NSW) has been associated with an in-
creased risk of type 2 diabetes (T2D), possibly as a result of chronic mis-
alignment between biological and social rhythms. MTNR1B T2D risk variant
rs10830963 also has strong adverse effects on insulin secretion/sensitivity.
We investigated whether NSW exacerbates the association between MT-
NR1B and T2D.

Methods: The UK Biobank is a prospective study in the UK. Work schedule
was self-reported and T2D status was determined via self-report and ICD10
codes. Analysis included workers of European descent with genetic data and
information on current [n=82,314; day workers (ref; n=68,050), shift work
without NSW (n=6,976), sometimes NSW (n=4,094), usual NSW (n=1,100),
and always NSW (n=2,084)] or lifetime (n=18,256) work schedules. The as-
sociation between MTNR1B, shift work and T2D (n=2,596) was examined
using logistic regression, adjusted for age, sex, and ancestry. Interaction
was tested using MTNR1B x shift work cross-product term.

Results: Each additional risk G allele (allele frequency =28%) was associ-
ated with 13% higher odds of T2D [0R(95% Cl) =1.13 (1.06-1.2)]. Any shift
work was associated with higher odds of T2D [shift work without NSW: 1.24
(1.08-1.42); sometimes NSW: 1.21 (1.02-1.44); usual NSW: 1.72 (1.30-2.28);
and always NSW: 1.33 (1.06-1.67)]. Higher intensity of NSW (each additional
average NSW per month) was also associated with 4% higher odds of T2D
[1.04 (1.0-1.08)]. While current shift work did not exacerbate the association
between MTNR1B and T2D [1.00 (0.94-1.08)], the effect of MTNR1B on odds
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of T2D was greatest in the highest intensity of NSW [>8 NSW/month; 2.36
(112-5.0)1.

Conclusion: NSW intensity may exacerbate the relationship between MT-
NR1B variant and T2D in the UK Biobank. The Shift work, Heredity, Insulin
resistance, and Food Timing (SHIFT) Study (NCT02997319) introduces high
resolution assessment of work, diet and sleep and their effect on metabo-
lism to further elucidate this interaction.

Supported By: National Institute of Diabetes and Digestive and Kidney Diseases
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Acceptability of a Home-Use Oral Glucose Tolerance Test (OGTT)
for Screening Children and Adolescents with Cystic Fibrosis for
Cystic Fibrosis Related Diabetes (CFRD)
CATHERINE PETERS, MAITRAYEE KUMARASAMY, SAMANTHA DREW, HANNAH
GORDON, JAMES JACKSON, London, United Kingdom, Didcot, United Kingdom

CFRD is the most common secondary complication of CF, affecting nearly
20% of adolescents and 40-50% of adults. Undiagnosed CFRD is associ-
ated with significant decline in lung function and nutritional status, with
an increase in mortality. Screening for CFRD is important in minimising
the nutritional and pulmonary consequences of diabetes. The current gold
standard screening tool, the OGTT, is resource intensive and inconvenient
for patients, leading to poor uptake. To overcome these issues a disposable
self-administered electronic OGTT test kit containing everything required to
perform the OGTT at home has been evaluated. The aim of the study was to
establish if the home-use OGTT kit is usable and acceptable as an alterna-
tive to the conventional in-clinic test, with the objective of increasing the
annual uptake of screening for CFRD in children with CF. Out of 58 eligible
children, 39 were invited to participate in the study, with 34 consenting and
29 completing the study; 28 successful OGTT procedures were completed
at home at the first attempt. One child required a second test kit which was
completed successfully. Two children did not complete the OGTT procedure
due to lack of tolerance of the supplied glucose drink. Feedback question-
naires were provided with the OGTT kits and 17 of these were returned.
Respondents reported the following; the kit worked correctly, was easy to
use and instructions were easy to follow (100%); preference for at-home
OGTT over in-clinic OGTT (82% prefer at-home, 6% prefer in-clinic, 100% of
the 12 who had previously undertaken an in-clinic OGTT prefer at-home), 9
OGTT procedures were performed by the child, with supervision.

We conclude that the home-use OGTT kit is easy to use, acceptable to pa-
tients and preferred to the in-clinic alternative. The convenience and acces-
sibility of at-home OGTT could have a major positive impact on the frequency
and uptake of screening for CFRD.
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Birth Weight and Risk of Type 2 Diabetes Mellitus, Cardiovascular
Disease, and Hypertension in Adults: A Meta-analysis of 14,334,930
Participants from 135 Studies
TAO HUANG, MARIANNE RAVN KNOP, TINGTING GENG, Boston, MA, Singapore,
Singapore

Background: Birth weight has been associated with several chronic dis-
eases in adults. However, shape and gender specificity of the association
have not been well explored. Therefore, we aimed to systematically exam-
ine the associations between birth weight and aforementioned diseases in
adults and assess gender-specific risks.

Methods: We systematically searched PubMed, EMBASE and Web of Sci-
ence for studies published between 1980 and 2017. Estimates were pooled
with random-effects model, allowing for the possibility that true associa-
tions differed between populations.

Findings: We identified 49 studies with 4,053,304 participants assessing
the association between birth weight and T2DM, 33 studies with 5,946,477
participants for CVD and 53 studies with 4,335,149 participants for HT. 1kg
increase in birth weight was associated with a 22% (95% Cl: 13 to 30) re-
duction in risk of T2DM, a 16.5% (95% CI: 14 to 19) reduction in risk of CVD,
and a 23% (95% Cl: 12 to 32) reduction in risk of HT. Gender-specific binary
analyses showed that only females had increased risk of T2DM and CVD at
the upper tail of the birth weight distribution. Categorical analyses of six
birth weight groups and dose-response analyses showed U-shaped associa-
tions of birth weight with T2DM and CVD, but linear inverse association with
HT. Participants with birth weight lower than 2.5kg have the highest risks of
T2DM (50%), CVD (32%), and HT (41%), and those with birth weight higher
than 4.5kg had a 19% (95% Cl: 4 to 36) higher risk of T2DM and a 22% (95%
Cl: 8 to 37) higher risk of CVD compared to the reference birth weight group

For author disclosure information, see page LB107.
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(4.0 to 4.5kg). The lowest risks for T2DM, CVD and HT were observed at
4.0kg BW, 3.75kg, and higher than 4.0kg, respectively.

Interpretation: These findings indicate that birth weight is associated
with risk of T2DM and CVD in a U-shaped manner that is stronger among
female, though inversely associated with risk of HT.

222-1B
Diabetes Ketoacidosis Is the Most Common Etiology of 30-Day Re-
admission after an Episode of Diabetic Ketoacidosis: A Nationwide
Analysis Using the National Readmission Database
KATHERINE LOPEZ, FRANCO VALLEJO, ALEJANDRO LEMOR, CAROLINA
HURTADO, RODRIGO GARCIA, New York, NY

Background: Diabetic ketoacidosis (DKA) is a serious complication of dia-
betes. Early hospital readmissions (within 30 days of discharge) for DKA is
a high-priority healthcare quality measure and a target for cost reduction.

The aim of this study is to measure the percentage of readmissions within
30 days in patients with DKA and evaluate causes and risk factors.

Methods: This is a retrospective cohort study using the 2014 National
Readmission Database of adult patients readmitted after an episode of dia-
betic ketoacidosis. ICD9 codes were used to identify diabetic ketoacidosis
and the etiologies for readmission based on their primary diagnosis. Logistic
regression was used to assess for statistical significance and a p-value less
than 0.05 was considered significant.

Results: We included a total of 42,208 patients that were admitted for
ketoacidosis during January and November of 2014. Aimost 15% of patients
(6,252) were readmitted within 30-days. Two thirds of the readmissions
were due to diabetes manifestations, being the most common cause for
readmission a repeated episode of ketoacidosis (49.8%). Other nondiabetic
causes included sepsis/septic shock (6.3%), acute kidney injury (2.7%) and
acute congestive heart failure (2.1%). We found that patients older than 75
years, female gender, a length of stay more than 3 days, and comorbidities
such as congestive heart failure, hypertension, end stage renal disease and
chronic lung disease were risk factors for a readmission within 30 days of
discharge. Intensive care unit (ICU) admissions or hospital teaching status
were not factors that significantly influenced on readmission.

Conclusion: Almost 50% of patients readmitted within 30 days after an
episode of ketoacidosis are readmitted with a diagnosis of ketoacidosis.
Diabetics discharged after a ketoacidosis episode need a close follow-up to
prevent another admission due to ketoacidosis.

223-LB
Lifestyle Intervention Lowers Mortality in Chinese Adults with Im-
paired Glucose Tolerance: Thirty-Year Follow-Up of Da Qing Diabe-
tes Prevention Study
QIUHONG GONG, JIXIANG MA, PING ZHANG, JINPING WANG, YALI AN,
BO ZHANG, YING SHUAI, HUI LI, YANYAN CHEN, YINGHUA HU, EDWARD W.
GREGG, PETER H. BENNETT, GUANGWEI LI, Beijing, China, Atlanta, GA, Daqing,
China, Bethesda, MD
Evidence of the effect of diabetes prevention on mortality is sparse. We
investigated the effect of lifestyle intervention on mortality over a 30-year
period among participants with impaired glucose tolerance (IGT) in the Da Qing
Diabetes Prevention Study (DQDPS). The DQDPS was a cluster randomised trial,
conducted in Da Qing, China from 1986 to 1992, in which 576 adults with IGT
were randomised by clinic to a control group or one of three lifestyle intervention
groups (diet or exercise or both). 438 were in the intervention groups and
138 in the control group. At the end of the trial, follow-up to assess all-cause
mortality was continued. By the end of 2016, 30 years after randomization,
mortality data were available for 542 (94.1%) of the original participants, 407
(92.9%) in the intervention and 135 (97.8%) in the control groups. 184 deaths
(45.2%) had occurred in the intervention and 75 [55.6%] in the control groups
(p=0.018). All-cause mortality rates in the intervention groups were 18.16
(95% Cl 15.53-20.78) vs. 23.69 (95% 18.33-29.05)/1000 person-years in the
control group (p=0.036). After adjustment for clinic cluster, the risk of death was
26% lower in the intervention than in the control group (hazard ratio 0.74 (95% Cl
0.56-0.98; p=0.037) with a greater reduction of the hazard ratio in women, 0.57
(95% CI 0.35-0.95; p=0.03), than men 0.86 (95% Cl 0.61-1.20; p=0.34). The 6-year
lifestyle intervention program among Chinese adults with IGT continues to show
a significant reduction in all-cause mortality over 30 years, especially in women,
indicating the long-term clinical benefits of lifestyle intervention in this high-risk
population. These results add to the growing body of evidence to adopt lifestyle
interventions as public health measures in China and worldwide.

Supported By: Centers for Disease Control and Prevention
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Geographical Disparity in Prevalence of Diabetes-Related Major
Cardiovascular Conditions among Medicare Beneficiaries with
Diabetes, U.S. States, 2013
PYONE CHO, LINDA S. GEISS, YAN ZHANG, PING ZHANG, ISRAEL HORA, OLGA
KHAVJOU, Atlanta, GA, Research Triangle Park, NC

Cardiovascular conditions are major complications of diabetes. State-
specific information on the prevalence of those complications is not readily
available. Centers for Disease Control and Prevention and RTI International
created a web-based diabetes state burden toolkit to report state-specific
diabetes-related data, including the prevalence of cardiovascular conditions
among Medicare beneficiaries aged 65+ years with diabetes based on the
2013 Master Beneficiary Summary File from the Centers for Medicare and
Medicaid Services. Here we reported state-specific age-adjusted preva-
lence rates for 3 major cardiovascular conditions (coronary heart disease
[CHD], congestive heart failure [CHF], and peripheral vascular disease [PVD])
among beneficiaries aged 65+ years with diabetes. We plotted state distri-
bution maps by their quartile values. The overall age-adjusted prevalence of
CHD, CHF, and PVD were 46.8%, 26.2%, and 20.7%, respectively, but preva-
lence greatly varied across states. Prevalence of CHD ranged from 35.0%
in Hawaii to 55.2% in Florida; CHF ranged from 17.1% in Hawaii to 30.3% in
Michigan; PVD ranged from 9.7% in Idaho to 28.9% in Pennsylvania. Louisi-
ana, Michigan, New Jersey, New York, Ohio, and Texas were in the top quar-
tile for each of these 3 conditions. While diabetes is more common in south-
ern states, the prevalence of diabetes-related cardiovascular conditions is
higher not only in southern states like Texas and Louisiana but also in some
mid-west and northeastern states. Although geographic patterns varied by
condition, the prevalence was generally lower among western states. Our
results on geographical disparities in the prevalence of diabetes-related car-
diovascular conditions may guide policy decisions and help allocate health
care resources to target areas in need.

225-LB

Associations of Dairy-Derived Serum Fatty Acids with Insulin Sen-
sitivity and Beta-Cell Function in an Indigenous Canadian Commu-
nity: The Sandy Lake Health and Diabetes Project (SLHDP)
SUDABA MANSURI, INGRID SANTAREN, ZHEN LIU, STEWART B. HARRIS,
BERNARD ZINMAN, MARY MAMAKEESICK, RICHARD BAZINET, ANTHONY J.
HANLEY, Toronto, ON, Canada, London, ON, Canada, Sandy Lake, ON, Canada

Recent evidence has documented inverse associations of fatty acids de-
rived from dairy consumption with type 2 diabetes (T2DM) risk. However,
few data are available from Indigenous populations, where both T2DM and
food insecurity are prevalent. We aimed to investigate the assaciations of
pentadecanoic acid (15:0), heptadecanoic acid (17:0), trans-palmitoleic acid
(16:1-9t) and trans-vaccenic acid (18:1-11t) with insulin sensitivity (IS) and
beta-cell function (BCF) in an Indigenous Canadian community. We con-
ducted a cross-sectional analysis using data from the SLHDP (2003-05). 316
participants (> 12 y) without T2DM were assessed for anthropometric and
lifestyle factors, fasting glucose, insulin, and a 75-g OGTT. Serum 15:0, 17:0,
16:1-9t, and 18:1-11t were quantified using gas chromatography. IS was cal-
culated using the Matsuda index (ISOGTT) and the inverse of homeostasis
model assessment of insulin resistance (1/HOMA-IR). BCF was calculated
using the insulinogenic index (IGl) divided by HOMA-IR (IGI/IR) and the in-
sulin secretion-sensitivity index-2 (ISSI-2). Linear regression models were
adjusted for sex, age, and waist circumference. We tested for interaction
by IGT and high triglycerides (Tg). There were no significant associations of
any of the fatty acids with IS or BCF after covariate adjustment. However,
in participants with IGT, 15:0 was associated with IGI/IR and ISSI-2 (B=1.77,
95% Cl=0.62, 2.92; p=0.76 (0.35, 1.16) respectively), 17:0 was associated
with ISSI-2 (p=0.66 (0.09, 1.23)) and 16:1-9t was associated with ISOGTT
(B=0.34(0.01, 0.66)) (all p<0.05). Similarly, in those with high Tg, 17:0 was as-
sociated with IGI/IR and ISSI-2 (3=1.18 (0.27, 2.09); p=0.57 (0.14, 0.99), both
p<0.05). These findings highlight potential benefits of dairy intake in subjects
at higher risk for T2DM and may inform strategies for improving diet quality
in Indigenous Canadian populations.

Supported By: Dairy Farmers of Canada; Canadian Institutes of Health Research
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Long-Term Changes in Retinal Vascular Measures and Cognitive Im-
pairment In Type 1 Diabetes
CATERINA ROSANO, ANDREA METTI, RONALD KLEIN, BARBARA E.K. KLEIN,
TREVOR J. ORCHARD, RACHEL G. MILLER, TINA COSTACOU, JUDITH SAXTON,
KAREN A. NUNLEY, Pittshurgh, PA, Madison, WI

Cognitive impairment (Cl) in type 1 diabetes is common and disabling, but
biomarkers of early detection are not yet available. Retinal vascular mea-
sures are promising biomarkers of Cl in elderly and type 2 diabetes, but have
not been well studied in type 1 diabetes. We examined longitudinal changes
in retinal vascular measures in relationship with Cl in a cohort of middle-aged
adults with childhood onset type 1 diabetes from the ongoing observational
Pittsburgh Epidemiology of Diabetes Complications Study (n=122; 53% male;
mean years of age, duration, and education at time of cognitive exam: 49.4,
41.0, 14.9, respectively). All participants had retinal images taken >3 times
from 1986 to 2014 and underwent an extensive cognitive exam in 2010-2015.
Central retinal arteriolar and venular caliber equivalents (CRAE, CRVE) were
determined via computer-assisted methods from fundus photos of the right
eye. Cl was classified as “absent”, “mild”, or “clinically relevant” based on
the number of cognitive test scores 1.5SD or worse than published norms (0,
1, 2+, respectively). Change over time in CRAE and CRVE was compared by Cl
status using median regression analysis adjusted for education and duration
(or age). The contribution of hyperglycemia and complications to these asso-
ciations was tested. Over the study’s duration, CRAE narrowed by 14.0% and
CRVE narrowed by 15.0% (median at entry and at last follow-up: 178.9 and
156.9 pM for CRAE; 265.9 and 226.0 pM for CRVE). Hyperglycemia and mi-
crovascular complications, but not blood pressure parameters, were related
to larger CRAE narrowing. CRAE narrowing was significantly greater in those
with clinically relevant Cl as compared with the other two groups (t=-2.94;
p=0.003). The association was independent of covariates, but hyperglyce-
mia reduced this association (t=0.17; p=0.87). Associations with CRVE were
not significant. Faster retinal arteriolar narrowing over time may be an early
biomarker of Cl in middle aged adults with long duration type 1 diabetes.

Supported By: National Institutes of Health/National Institute of Diabetes and
Digestive and Kidney Diseases (RO1DK089028, R37DK034818-25)
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Depression in Adults with Type 1 Diabetes: The Role of Cerebral
Small Vessel Disease
KAREN A. NUNLEY, JORDAN F.KARP, TINA COSTACOU, HOWARD J. AIZENSTEIN,
TREVOR J. ORCHARD, CATERINA ROSANO, Pittshurgh, PA

For reasons not fully understood, depression is more common in people
with type 1 diabetes than in the general population. Aging studies show that
depression is strongly related to cerebral small vessel disease (i.e., white
matter hyperintensities, WMH) and that WMH predict poor response to an-
tidepressants (AD). We previously reported a higher than expected burden
of WMH in middle-aged adults with childhood-onset type 1 diabetes; we
now hypothesize that WMH are related to depression in this same cohort.
We examined the cross-sectional association between WMH (% of total
brain volume) and clinically relevant depressive symptoms (DEP, per Beck
Depression Inventory >=10) among 80 partic