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2157-PO

2158-PO
Reduction of Hypoglycemia in the ICU
SUNIL ASNANI, LYUDMILA SHVETS, Neptune, NJ

OBJECTIVE: To evaluate a protocol for glycemic management in the treat-
ment of ICU patients with hyperglycemia. BACKGROUND: High rates of 
hypoglycemia were noted on a ‘non-trended’ insulin infusion protocol with 
intensive glucose control (<110 mg/dl). We decided to implement a ‘trended’ 
insulin infusion protocol to decrease hypoglycemia. METHODS: The protocol 
included a standardized guideline in tabular form for nurse-implemented in-
sulin infusion therapy for all eligible ICU admits. The new protocol had com-
ponents of a ‘trend’ correction once the fi ngerstick blood glucose reached 
closer to goal (101-180mg/dl). Also, a 2-tier glucose control was introduced; 
‘intesive’ glycemic control with a goal glucose of 110-140 mg/dl for cardiac/
cardiothoracic patients and ‘standard’ glycemic control with a goal of 141-
180 mg/dl for all other ICU admits. Rigorous nursing education was under-
taken. Data was collected by retrospective chart review over a 6 month pe-
riod pre and post intervention using pharmacy collected Dextrose-50 use; all 
code blue, hyperkalemia and other nonhypoglycemia use were excluded. RE-
SULTS: PRE INTERVENTION: 258 episodes of severe hypoglycemia (<40mg/
dl) were noted in the ICU prior to the changes in the insulin protocol. This 
rate accounted for 54% of the total episodes of hypoglycemia hospital-wide. 
POST INTERVENTION: Only 28 episodes of severe hypoglycemia were noted 
in the ICU after the implementation of the ‘trended’ insulin protocol. This 
accounted for a 90% improvement in the hypoglycemia rate of ICU. Nursing 
errors largely in the fi rst few days and of minimal clinical signifi cance. The 
hypoglycemia rate wasvapproximately 0.03% of all fi ngerstick blook glucose 
readings. Patients reached the goal glucose level in the same timeframe 
since the trend correction did not kickin till the glucose concentration was 
near goal. CONCLUSIONS: Reduction in hypoglycemia is possible while 
maintaing ‘intensive’ glycemic control with a trended insulin protocol and 
nursing education.

2159-PO
Incidence of Non-Severe Hypoglycemia among Veterans in the US: 
A Prospective Observational Study
CHRISTOPHER S. WENDEL, GREGORY FOTIEO, JAYENDRA H. SHAH, JAMES FE-
LICETTA, BRADLEY H. CURTIS, GLEN H. MURATA, Tucson, AZ, Albuquerque, NM, 
Phoenix, AZ, Indianapolis, IN

This study aimed to quantify the incidence and response to non-severe 
and mild-to-moderate hypoglycemia (HG) among veterans with type 2 dia-
betes from southwestern Veteran Affairs medical centers. Computerized 
pharmacy records were used to identify eligible patients (HbA1c  9 and 
on stable medication regimen for 8 wks) enrolled with the 30 participating 
primary care providers. Two sampling frames were created consisting of pa-
tients on a sulfonylurea (S; without insulin) and patients on insulin (I; with or 
without S). Patients recorded the frequency, proximal cause of, and response 
to each HG event (defi ned by blood glucose  70 mg/dL determined by struc-
tured self-monitoring blood glucose before and after meals and at bedtime) 
over 12 wks and made a total of 3 visits to a research coordinator over 24 
wks. The study sample (N=213) was 97% male, 36% racial/ethnic minorities, 
with mean (SD) age of 66 (7.2) yrs and duration of diabetes 14.3 (8.3) yrs. 
About 51% used I only, 41% S only, and 8% both. Most patients (65%) had 
3 meals a day and 80% reported at least 1 (1-74) HG event over 12 wks with 
a median (IQR) of 3 (1-8) events. Insulin users had fewer log-transformed 
events than sulfonylurea users (p=0.07). Attributed causes for HG events in-
cluded exercise (18%), missed meal (17%), dieting/weight loss (5%), diabetes 
medication change in past 2 wks (4%), wrong dose (4%), other illness (2%), 
and unknown reasons (56%). About 78% of events were managed by taking 
sugar and 11% by temporarily skipped/reduced medication dose. Patients 
reported plans to modify taking meds (13%), diet (38%), and exercise (21%). 
Patients planned to obtain care via scheduled (41%) and unscheduled PCP 
(1%) visits, telephone care (6%), diabetes/endo clinic visits (9%) and urgent 
care (0.2%). These interim results suggest that non-severe HG is common 
in our sample although the burden of frequent events was borne by a small 
group of patients. Further analysis is required in order to identify factors that 
may be predictive of increased HG risk.

Supported by: Eli Lilly and Company

2160-PO
Inhaled Formoterol Diminishes Insulin-Induced Hypoglycemia
SARITA NAIK, BARBARA SZEPIETOWSKA, RENATA BELFORT DE AGUIAR, ROB-
ERT SHERWIN, New Haven, CT

The short-acting beta-2 agonist terbutaline has been reported to reduce 
nocturnal hypoglycemia in T1DM patients, fi ndings that are consistent with 
our data showing that activation of beta-2 adrenergic receptors in the ven-
tromedial hypothalamus stimulates counterregulatory responses in the rat. 
The current study examines whether inhalation of the long-acting beta-2 
agonist formoterol, used clinically for asthma, reduces insulin-induced hy-
poglycemia in healthy volunteers (n=7) and T1DM patients (n=5). Studies 
were conducted on two separate sessions: either with 48mcg of formoterol 
or placebo through an aeroinhaler. Subsequently, a two step 2mU/kg/min 
hyperinsulinemic hypoglycemic clamp was performed that was targeted to 
maintain glucose levels at 50-55mg/dL for the last hr using a variable glucose 
infusion. Despite similar insulin and glucose concentrations, formoterol de-
creased the glucose infusion rate at the end of the clamp in healthy subjects 
by 27% (p=0.01) and also tended to have an effect in T1DM subjects (by 43%, 
p=0.056). No differences were seen, however, in counterregulatory hormone 
levels. A small increase was seen in heart rate during hypoglycemia in hu-
man subjects with formoterol, although rates never exceeded 100bpm. A 
complimentary formoterol study was done in awake Sprague-Dawley rats 
receiving an infusion of H3 glucose to assess glucose turnover during a hy-
poglycemic clamp. Peripheral delivery of formoterol totally prevented the 
initial ~60% decrease hepatic glucose production during insulin-induced hy-
poglycemia (p<0.05). Our data demonstrate that Inhaled formoterol rapidly 
can reduce insulin-induced stimulation of glucose metabolism during a hy-
poglycemic clamp in the absence of changes in counterregulatory hormones. 
Given formoterol’s relatively rapid and long duration of action in the clinical 
setting, it could potentially be a useful therapeutic agent for prevention of 
hypoglycemia in patients with T1DM.

Supported by: R37-20495
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2161-PO

2162-PO
Insulin Degludec Allows for Flexible Daily Dosing in Type 1 Diabe-
tes, Providing Equal Glycemic Control With Less Nocturnal Hypo-
glycemia than Insulin Glargine over 52 Weeks
CHANTAL MATHIEU, PRISCILLA HOLLANDER, BRESTA MIRANDA-PALMA, JOHN 
G. COOPER, EDWARD FRANEK, STEPHEN BAIN, JENS LARSEN, SØREN C. TAM-
ER, DAVID L. RUSSELL-JONES, Leuven, Belgium, Dallas, TX, Miami, FL, Stavanger, 
Norway, Warsaw, Poland, Swansea, United Kingdom, Bagsvaerd, Denmark, Guild-
ford, United Kingdom

Current basal insulin preparations must be injected at the same time ev-
ery day to ensure stable glycemic control, particularly in people with type 1 
diabetes (T1DM). Insulin degludec (IDeg) is a basal insulin with an ultra-long, 
fl at action profi le, enabling fl exible intervals between daily doses. This 26 + 
26-week (main + extension period), open-label, treat-to-target trial in people 
with T1DM compared once-daily (OD) IDeg (with evening meal) or insulin 
glargine (IGlar) (at same time each day) to a fl exible IDeg regimen (Flex). In 
the fi rst 26 weeks, IDeg Flex subjects were required to alternate OD insulin 
administration between morning and evening, thus creating intervals of 8 to 
40 hrs between doses. For the 26-week extension, IDeg OD and IDeg Flex 
subjects were allocated to IDeg Free Flex (IDeg FF; N=329), which allowed 
dosing at any time of day with dose intervals between 8 and 40 hrs, and com-
pared to IGlar OD (N=164). Herein, we report data for IDeg FF and IGlar at 52 
weeks. At 52 weeks, IDeg FF and IGlar OD reduced baseline HbA1c (~7.7%) by 
0.13 and 0.21% (estimated treatment difference [ETD] IDeg FF-IGlar: 0.07% 
[95% CI: -0.05; 0.19]). FPG reductions were signifi cantly greater with IDeg FF 
vs IGlar (ETD: -19.3 mg/dL [-32.7; -5.8]; p=0.005). Overall hypoglycemia rates 
(PG <56 mg/dL or severe hypoglycemia) were similar (68.1 vs 63.4 events/
patient-yr; estimated rate ratio (ERR) IDeg FF/IGlar: 1.09 [0.91; 1.29]). Noc-
turnal hypoglycemia was signifi cantly 25% lower for IDeg FF vs IGlar (ERR: 
0.75 [0.58; 0.97]; p=0.0255), and severe hypoglycemia was 26% lower (ERR: 
0.74 [0.38; 1.42]). Adverse event rates were low in both groups. Basal insulin 
doses did not differ; 0.40 (IDeg FF) and 0.42 (IGlar) U/kg at 52 weeks. This 
study demonstrates that in T1DM IDeg can be administered fl exibly at any 
time of day with similar glycemic control and less nocturnal hypoglycemia 
than standard OD IGlar given at the same time each day over 52 weeks.

2163-PO
Glycemic Control and Hypoglycemia Prevalence According to BMI: 
An Analysis of RCT Data
CARMINE G. FANELLI, FRANCESCA PORCELLATI, JAY LIN, EDWARD WANG, 
PAOLO LUCIDI, GEREMIA B. BOLLI, Perugia, Italy, Flemington, NJ, Bridgewater, NJ

The aim of this analysis was to establish the occurrence of hypoglycemia 
in relation to body mass index (BMI) in treat-to-target basal insulin trials. 
Intent-to-treat populations were pooled from 6 randomized clinical trials of 
people with type 2 diabetes (T2DM) begun on insulin for 24-36 weeks. Base-
line and endpoint A1C, baseline BMI, and demographic characteristics were 
measured. Hypoglycemia was defi ned in each trial. Effi cacy and safety data 
were compared by BMI category. There were 2600 participants (mean A1C 
8.9%; age 56.8 y; 48.1% female) initiated on insulin. BMI was < 30.0 kg/m2

(mean [SD], 25.3 [2.9] kg/m2) in 1693 participants and  30 kg/m2 (34.0 [3.2] 
kg/m2) in 907 participants. Participants in the < 30 kg/m2 group had diabetes 
for more years than those in the  30 kg/m2 group (P < 0.001), and more 
were taking sulfonylureas (P < 0.001). A1C was reduced in both BMI classes 
(P < 0.001, both), and there was a signifi cant difference in A1C reduction 
between BMI classes (< 30 kg/m2: -1.22 [1.20] %;  30 kg/m2: -1.42 [1.15] %; 
P < 0.001). More overweight participants achieved the target A1C of < 7% 
(< 30 kg/m2: 25.0%;  30 kg/m2: 38.9%; P < 0.001). Insulin dose increased 
more in the overweight than the non-overweight group (P < 0.001), and dose 
by weight also increased more in the overweight group (P < 0.001). Within 
groups, dose increased signifi cantly from baseline to endpoint (< 30 kg/m2:
13.1 [7.0] U to 28.2 [19.4] U; P < 0.001;  30 kg/m2: 14.9 [9.8] U to 49.5 [28.7] U; 
P<0.001), as did dose by weight (< 30 kg/m2: 0.19 [0.10] U/kg to 0.40 [0.26] U/
kg; P<0.001;  30 kg/m2: 0.16 [0.12] U/kg to 0.51 [0.28] U/kg; P<0.001). Preva-
lence of severe and severe nocturnal hypoglycemia was numerically lower 
in the  30 kg/m2 BMI category, but was only signifi cantly lower for overall 
severe hypoglycemia (< 30 kg/m2: 3.01%;  30 kg/m2: 1.65%; P = 0.036) even 
after adjustment for sulfonylurea use. The results suggest there may be 
greater A1C reduction and less severe hypoglycemia in overweight people 
with T2DM compared to non-overweight.

Supported by: sanofi -aventis

2164-PO
Hypoglycemia in Elderly Nursing Home Residents With Diabetes: 
Risk Factors and Outcomes
CHRISTOPHER NEWTON, SHADI SADEGHI-YARANDI, WINTER POWELL, LIMIN 
PENG, DARIN E. OLSON, DAWN SMILEY, ALEXANDRA MIGDAL, RAKHEE 
CHABRIA, INGRID PINZON, MARCOS TOYOSHIMA, ZOBAIR NAGAMIA, THEO-
DORE M. JOHNSON II, GUILLERMO UMPIERREZ, Atlanta, GA

This study analyzed the frequency of hypoglycemic events (BG <70 mg/
dl) adjusted for medication use and defi ned the outcome of this complica-
tion in residents admitted to long-term care facilities. The patient population 
included 1,409 subjects (age 80±12 yrs, BMI 26±7 kg/m2 [mean±SD]) admit-
ted to 3 community long-term care facilities between 1/1/08 and12/31/08. 
Compared to nonDM subjects (n=951), DM patients (n=458 [32.5%]) were 
younger, heavier and had signifi cant higher number of comorbidities, p<0.01. 
DM subjects had an admission HbA1C of 6.9%±2.6 and a mean daily BG of 
145±40 mg/dl. Patients were treated with diet alone (10%), oral antidiabetic 
agents (OAD, 5%), sliding scale insulin alone (SSI, 25%) or SSI in combination 
with OAD (20%), basal insulin (23%), or premixed insulin (16%). The mean 
daily BG for patients treated with SSI alone or in combination with OAD was 
no different from those treated with basal insulin. A total of 179 patients 
with DM (44%) had 1episode of BG <70 mg/dl (7% had a BG<40 mg/dl). 
There were no differences in the frequency of hypoglycemia among treat-
ment groups. Patients with hypoglycemia had a longer length of stay (median 
56 vs 27 days, p<0.001), higher emergency room or hospital transfers (44% 
vs 30%; p=0.004) and higher mortality (18% vs 10%, p=0.015). Multivariable 
logistic regression analysis identifi ed hypoglycemia as a strong independent 
predictor of mortality (OR 2.012; 95% CI: 1.13-3.6, p=0.020) in nursing home 
residents with DM. In summary, hypoglycemia is prevalent (44%) in nursing 
home residents with DM, with most residents receiving SSI in combination 
with OAD and basal insulin therapy. Patients with hypoglycemia have great-
er resource utilization and higher risk of mortality. These results indicate 
the need for standardized care aiming for less aggressive glycemic goals in 
nursing home residents with diabetes. Glycemic goals should be balanced 
between prevention of diabetic complications and improvement in quality of 
life against risk of hypoglycemia.

Supported by: sanofi -aventis
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2165-PO
Hypoglycemia Associated Autonomic Failure (HAAF) in Healthy 
Humans: Comparison of 2 vs. 3 Periods of Hypoglycemia (HG) on HG-
Induced Epinephrine Response 5 Days Later
AMIR MOHEET, ANJALI KUMAR, LYNN E. EBERLY, ELIZABETH R. SEAQUIST, Min-
neapolis, MN

Patients with diabetes who experience frequent episodes of HG often 
develop HAAF, which limits their ability to achieve target glycemia. Animal 
models have provided insights into the pathogenesis of HAAF but a human 
model in which recurrent HG impacts the counterregulatory responses to HG 
days later has not been described. The aim of this study was to determine 
if 2 or 3 episodes of moderate HG would result in blunted epinephrine (EPI) 
responses to subsequent HG induced 5 days later in healthy subjects. Sub-
jects participated in one of two protocols. In Protocol 1 (P1) they underwent 
2 hour hypoglycemic clamp studies during 8-10 AM and 12-2 pm on Day 1, 
and in Protocol 2 (P2) they underwent an additional third hypoglycemic clamp 
during 8-10 AM on Day 2. All subjects in both protocols underwent a fi nal 
hypoglycemic clamp during 8-10 AM on Day 5. In each study, insulin was in-
fused at a rate of 2.0 mU/kg/min for 2 hours and blood glucose was reduced 
to and then maintained at 50 mg/dl by the variable infusion of 20% dextrose. 
Blood was collected at baseline and every 15 minutes during the fi rst and 
last hypoglycemic clamp for the measurement of EPI. Data are presented 
as mean ± SD. 6 subjects participated in each protocol (P1: 2F/4M, age 41 ± 
12 yrs, BMI 26.5 ± 6.3 kg/m2; P2: 2F/4M, age 26.5 ± 8.1 yrs, BMI 23.9 ± 5.1 
kg/m2). Mean EPI was lower during the last episode of HG than the fi rst in 
both protocols, but the reduction was greater with P2 (P1: 518.8 ± 221.6 pg/
ml during last clamp vs 665 ± 353 pg/ml during fi rst clamp, P = 0.096; P2: EPI 
238.9 ± 175 pg/ml during last clamp vs 494 ± 178.4 pg/ml during fi rst clamp, 
P = 0.007). In P2, EPI response during the last episode of HG was reduced 
by 52% from the fi rst episode. These results demonstrate that exposure of 
healthy humans to 3 two-hour hypoglycemic episodes over Day 1 and Day 
2 leads to a signifi cant reduction in the EPI response to HG on Day 5. This 
protocol appears to provide a human model for HAAF that can be used for 
future study.

2166-PO
Glycemic Excursions and Risk of Hypoglycemia During Driving in 
Type 1 Diabetic Patients Treated With CSII—Analysis of Continu-
ous Glucose Monitoring
JAN BROZ, VIERA DONICOVA, JAN POLAK, Prague, Czech Republic, Kosice, Slo-
vakia

Hypoglycemic episode during driving could cause a fatal incident. Using 
a continuos glucose monitoring in type 1 diabetic patients treated with CSII 
we wanted to determine the glycaemic excursions during periods of driving. 
We monitored 24 patients with type 1 diabetes mellitus treated with CSII 
(8 female, 16 men), duration of disease 9,4 ± 7,2 year, duration of treatment 
with CSII 4,9 ± 2,12 year. Each patient worn CGMS for 3-5 working days dur-
ing his normal activity and was not alowed to see actual glycaemic values. 
Patients were asked to record all important events (such as insulin injection, 
exercise, meals, working periods) including periods of a car driving. After 
CMGS use,continuous glucose profi les were reviewed to identify glycemic 
excursion during periods of car driving with a special interest in hypoglycae-
mic episodes ( values under 3,5 mmol/l) and periods of glycaemias under 4,5 
mmol/l with considerable risk of hypoglycaemia. We also analyzed glycemic 
excursion during periods of driving to identify possible trends to increase or 
descent. We evaluated 5239 min ( 87 hours and 17 min) of driving, an average 
78,4 ± 38,2 per day and patient. Patients recorded 5 symptomatic episodes 
while driving. We found 9 episodes of asymptomatic hypoglyceamias, all in 
4 patients. Total duration of period with glycemia under 3,5 mmol/l was 58 
min (1,1 % of total driving time). Total duration of period with glycemia under 
4,5 mmol/l was 414 min (7,9 % of total driving time). We have not found sig-
nifi cant trends of glycemic excursions either to increase nor descent. Risk of 
hypoglycaemia even in well experienced patients with type 1 diabetes mel-
litus treated with CSII during driving is considerable and should be regulary 
focused in education.

2167-PO
Glucokinase Inhibitor Glucosamine Stimulates Feeding and May 
Avoid Hypoglycemia via Activation of Hypothalamic Neuropeptide 
Y and Orexin Neurons
LIGANG ZHOU, CHEN-YU YUEH, DANIEL D. LAM, JILL SHAW, MAYOWA OSUN-
DIJI, ALASTAIR GARFIELD, MARK EVANS, LORA K. HEISLER, Shanghai, China, 
Cambridge, United Kingdom, Taiwan, Taiwan

Hypoglycemia is critical side effect during therapy of type 1 and 2 diabetes 
mellitus (T1DM and T2DM). To initiate counter-regulatory feeding behavior 
and to maintain glucose levels within an appropriate range is necessary for 
survival. Specifi c glucose-sensing neurons and feeding-associated neurons 
have been identifi ed in the hypothalamic nuclei in the brain, which has led 
to the hypothesis of central glucose-sensing capable of modulating counter-
regulatory feeding behavior. Glucokinase (GK) is one mechanism through 
which glucose is sensed. We report that antagonism of GK by administration 
of glucosamine (GSN) into the brain is suffi cient to induce protective gluco-
privic feeding in rats. We then examined the neural underpinnings associ-
ated with this effect and report that central administration of glucosamine 
(GSN) signifi cantly increased activity (cFOS) in neuropeptide Y (NPY) in the 
arcuate nucleus (ARC) and orexin (ORX) neurons in the lateral hypothalamic 
area, but had no effect in neighboring alpha-melanocyte-stimulating hor-
mone (alpha-MSH) or melanin concentrating hormone (MCH) neurons. Our 
data suggest that GK within NPY and ORX homeostatic appetitive neurons 
may play a modulatory role in the sensing of and response to hypoglycemia.

Supported by: WellcomeTrust, JDRF, Eastern Scholar and Pujiang at Shanghai 
Institutions

2168-PO
Does Non-Severe Hypoglycemia Impact the Intensity of Treatment 
in Patients With Type 2 Diabetes?
GREGORY FOTIEO, CHRISTOPHER S. WENDEL, JAYENDRA H. SHAH, JAMES FE-
LICETTA, BRADLEY H. CURTIS, GLEN MURATA, Albuquerque, NM, Tucson, AZ, 
Phoenix, AZ, Indianapolis, IN

This study assessed whether the frequency of non-severe or mild-to-
moderate hypoglycemic (HG) events impacts primary care physician (PCP) 
prescribing behavior, particularly willingness to intensify treatment. Eligible 
patients (HbA1c  9 on a stable medication regimen for 8 wks) were enrolled 
at 3 southwestern Veterans Affairs medical centers (30 PCPs). Two sampling 
frames were created consisting of patients on a sulfonylurea (S, without 
insulin) or insulin (I; with or without S). Patients recorded the frequency and 
proximal cause of HG events (defi ned as blood glucose  70 mg/dL) deter-
mined by structured self-monitoring blood glucose before and after meals 
and at bedtime over 12 wks, which were provided to the PCP with current 
A1c prior to their next visit. Charts were reviewed for medication changes. 
The study sample (N=142) was 97% male, 35% racial/ethnic minorities, with 
mean (SD) age of 66 (6.8) yrs and duration of diabetes 14.0 (8.3) yrs. About 
43% used I only, 44% S only, and 13% both. Most patients (64%) had 3 meals 
per day and 82% reported at least 1 (1-74) HG event over 12 wks with a me-
dian (IQR) of 3 (1-8) events. Multinomial logistic regression after adjusting 
for duration of diabetes and insulinuse showed that higher A1c predicted 
dose intensifi cation by PCPs (RR 2.3 per 1% A1c increase, p=0.035), whereas 
HG events predicted dose reduction by PCPs (RR 1.1 per event, p=0.004). Af-
ter adjusting for A1c and duration of diabetes, HG events were a signifi cant 
deterrent to intensifi cation among insulin users (RR 0.79 per event, p=0.049). 
Among insulin users with A1c >7%, each additional HG event was associated 
with a nearly 50% reduction in risk of intensifi cation (RR 0.54 per event, 
p=0.02). Medication switch or recommendations on diet and exercise were 
not signifi cantly associated with HG events. These results indicate that 
non-severe HG does impact PCP prescribing behavior and further analysis 
is planned to assess the longterm impact of such behavioral changes on 
patients’ health outcomes.

Supported by: Eli Lilly and Company
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2169-PO

2170-PO
The Impact of Severe Hypoglycemia on Mortality in Type 2 Diabetes: 
A Systematic Review
HANNA E. BLOOMFIELD, DAVID W. NEWMAN, NANCY GREER, RODERICK MAC-
DONALD, INDULIS RUTKS, TIMOTHY J. WILT, Minneapolis, MN

Severe hypoglycemia (SH) is a common and serious side effect of diabe-
tes treatment. Recent trials of treatment strategies have shown increased 
mortality with intensive blood glucose control, although the relationship 
between SH and increased mortality is uncertain. We performed a system-
atic literature review of multiple electronic databases and hand searched 
articles through November 2011, to identify studies reporting the effect of 
SH on various outcomes, including mortality. Studies were excluded if the 
population was limited to animals, persons without diabetes or inpatients; 
there was no measure of association between hypoglycemia and outcomes; 
or there were no outcomes of interest. Of 2,353 abstracts reviewed, we 
identifi ed 56 articles representing 49 studies. Of these, 22 contained data 
regarding mortality (8 RCTs, 5 prospective cohort studies, 9 retrospective 
studies). Mortality immediately following an episode of SH was infrequent 
with no deaths in six of the nine RCTs (all of which were comparing one 
medication regimen to another) and none in any of the prospective stud-
ies. In the three RCTs comparing intensive to standard treatment, mortality 
ranged from 0% to 12.5% in those with SH in the intensive treatment groups 
and 0% to 1.2% in those with SH in the standard treatment groups. Results 
were less consistent in the nine retrospective studies with reported mortal-
ity of 0% (3 studies) to 11%. For long-term mortality, SH is associated with 
increased risk as reported in 1 RCT (19.5% over a median follow-up (FU) of 5 
years vs 9% in those without SH), 1 prospective study (35.6% over a mean 
FU of 22.8 months without comparison group), and 1 retrospective study 
(42.1% over a median FU of 23.2 months vs 22% in those without SH). SH is 
not associated with short-term mortality, but may contribute to increased 
long term mortality. More studies investigating the association between SH 
and long-term mortality are needed to determine whether this is a causal 
association.

Supported by: The U.S. Department of Veterans Affairs HSRD Service

2171-PO
Rapid-Acting Insulin Analog Rather Than Short-Acting Insulin, Can 
Decrease Wound Infection Risk With Controlling Blood Glucose 
Drifting in the Surgical Diabetic Patients
HIROKI UENO, MASAYUKI HOSOI, YOKO YOSHIDA, YOSUKE YAKUSHIZI, YUKI 
HOSOKAWA, NAGAAKI TANAKA, KEIKO YAMAGAMI, ISAO KAWASAKI, YO-
SHIKAZU HIURA, Osaka, Japan

Hyperglycemia is a risk for infection after surgery and intensive insulin 
therapy has been shown to reduce postoprerative infection rates. In this 
study, we randomized surgical diabetic patients to the glucose control using 
rapid-acting insulin analog (rapid-group) or using short-acting insulin (short-

group), and compared with glucose control and risk of wound infection. 
[Method]In gastroentero-surgical ward, 226 diabetic patients underwent 
operation were enrolled, and randomly assigned to rapid-group (n=119) or 
short-group (n=107). Insulin therapy was started on operating day and fol-
lowed for 14 days. We designated to aim for glucose level 150-199 mg/dl. 
Estimation of glucose control was mean and standard deviation (SD) of blood 
glucose level and hypoglycemia rate. Glucose variability was expressed as 
M value(=|10×LogBG/100|3), a quantitative index of diurnal glucose fl uctua-
tion. Infection control team investigated into occurrence of postoperative 
wound infection. [Results]Mean HbA1c at the entry was 6.9±1.2%(JDS score) 
and 53 patients suffered postoperative wound infection, and infections rate 
in short-group was 32.1%, versus 15.1% for rapid-group (hazard ratio with 
short-group, 2.73; 95% confi dence interval(CI), 1.43 to 5.19; p<0.002). Mean 
and SD for blood glucose level, were not signifi cantly different between 
two groups. However, hypoglycemic rate were signifi cantly smaller in rapid-
group than short-group (0.82±1.4vs 1.64±2.6%, P=0.04), and M value showed 
low level in a rapid-group in postoperative days 3-5 while the diet quan-
tity was unstable. Length of stay in hospital is shorter in rapid-group than 
short-group (P<0.001). [Conclusion] In the perioperative glycemic control for 
diabetic patients, rapid-acting insulin analog can decrease a hypoglycemic 
risk, can control blood glucose drifting more than short-acting insulin, and 
decrease postoperative wound infection risk.

2172-PO
Pooled Hypoglycemia Event Rates With Insulin Glargine Added to 
Metformin (IG-M) from Treat-to-Target Type 2 Diabetes Mellitus 
(T2DM) Trials
J. HANS DEVRIES, LUIGI MENEGHINI, ANTHONY BARNETT, TIMOTHY REID, 
MARIE-PAULE DAIN, WOLFGANG LANDGRAF, ALEKSANDRA VLAJNIC, LOUISE 
TRAYLOR, RICHARD M. BERGENSTAL, Amsterdam, The Netherlands, Miami, FL, 
Birmingham, United Kingdom, Janesville, WI, Paris, France, Frankfurt, Germany, 
Bridgewater, NJ, Minneapolis, MN

Maintaining metformin after basal insulin initiation is a tier 1 treatment 
approach for T2DM. This patient-level meta-analysis includes randomized, 
controlled, treat-to-target T2DM trials, implementing IG-M, and evaluat-
ing intervention effi cacy and safety. Eligible studies had a duration of 24 
weeks, an FPG target <100mg/dL, and a range of comparators (OAD combi-
nation therapy, insulin therapy without OAD, or diet/exercise measures). Five 
studies were included, with a total of 607 subjects: mean (SD) age 54.9 (9.6) 
y; 53.8% men; T2DM duration 7.1 (5.5) y; BMI 31.1 (5.6) kg/m2; baseline A1C 
8.7 (1.1) %; FPG 182.0 (66.6) mg/dL. In the effi cacy population, IG-M treat-
ment reduced A1C by 1.7 (1.2) % to 7.0 (1.0) %; 62% of patients reached an 
A1C target <7.0%. FPG reduced by 72.0 (59.0) mg/dL to 108.0 (42.7) mg/dL. 
Rates of hypoglycemia are presented in the Table and cumulative nocturnal 
hypoglycemia rates over time in the Figure. Nocturnal hypoglycemia repre-
sented approximately 25% of overall hypoglycemia. This analysis illustrates 
that the majority of patients treated with IG-M for 24 weeks can achieve 
good glycemic control with low rates of overall, nocturnal and severe hy-
poglycemia. 

Table: Hypoglycemia Event Rate per Patient-Year, Total Exposure 262.6 y (PG, 
plasma glucose)

Episodes per 
patient-year

Percentage of 
patients with 

1 event
Overall Hypoglycemia 

PG <70 mg/dL
PG <56 mg/dL
PG <50 mg/dL

3.0
0.9
0.4

33.3
17.3
11.5

Daytime Hypoglycemia
PG <70 mg/dL
PG <56 mg/dL
PG <50 mg/dL

2.2
0.6
0.2

28.8
14.0
8.2

Nocturnal Hypoglycemia (0.01-5.59 am)
PG <70 mg/dL
PG <56 mg/dL
PG <50 mg/dL

0.7
0.3
0.1

12.0
5.5
4.1

Severe Hypoglycemia
Third party assistance required
Third party assistance required, PG <36 mg/
dL or prompt recovery on countermeasures

0.07
0.05

2.0
1.7

WITHDRAWN
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2173-PO
Monitoring the Occurrence of Hypoglycemia in IV Insulin Therapy 
With a Glucose Target of 90–140 mg/dL
JEANETTE M. KILTS, Jacksonville, FL

Hypoglycemia is a serious complication for patients receiving IV insulin 
therapy as reported in the NICE SUGAR study. Due to the results of the NICE 
SUGAR study the American Diabetes Association and American Association 
of Clinical Endocrinologist recommended a change in glucose targets for IV 
insulin therapy of 140 - 180 mg/dL for critical care patients. However, the 
physicians at a 300 bed community hospital were reluctant to move to this 
new target but recognized that they needed to assess the safety of their cur-
rent glucose target for IV insulin of 90 - 140 mg/dL. In order to demonstrate 
the safety of the current glucose target of 90 - 140 mg/dL, a performance 
improvement (PI) project was chosen to assess the rate of hypoglycemia in 
the cardiovascular intensive care unit (CVICU). Random concurrent charts 
of patients receiving IV insulin from April 2009 through April 2011 were se-
lected. 15,198 glucoses were analyzed to determine the percentage of hy-
poglycemic events. The percentage of hypoglycemic events of 41 - 69 mg/
dL was 1.0% and only 0.01% hypoglycemic events of less than 40 mg/dL. 
Following the completion of the PI project the decision was made to further 
investigate the Medical Surgical Intensive Care Unit (MSICU) population. 
Pharmacy resident Jeanne Miller Pharm.D, obtained approval from The In-
stitutional Review Committee and conducted a retrospective chart review 
evaluating the safety of a glucose target for IV insulin of 90 - 140 mg/dL. 
Medical charts were reviewed from September 1, 2009 through September 
1, 2010 for hypoglycemia. A Chi Square Test was the methodology used to 
analyze the fi ndings, p value = 0.078. Hypoglycemia of less than 40 mg/dL 
was 0% and hypoglycemia of 41 - 69 mg/dL was 1.9%. In both the MSICU 
and CVICU patient population, the rate of severe hypoglycemia was lower 
than recently published studies. In general, the rate of hypoglycemia was 
low enough to verify the safety of a glucose target of 90 - 140 mg/dL using 
IV insulin therapy in a community hospital.

2174-PO
Association between Hypoglycemia and Medication Adherence 
among Veterans With Type 2 Diabetes Mellitus (T2DM)
YINGNAN ZHAO, CLAUDIA CAMPBELL, VIVIAN FONSECA, LIZHENG SHI, Hart-
ford, CT, New Orleans, LA

The objective of this retrospective cohort study was to examine the asso-
ciation between hypoglycemia and medication adherence among veterans 
with T2DM for whom new antihyperglycemics were initiated. Electronic 
medical and pharmacy records were obtained for patients with at least 
2 records of T2DM diagnosis (ICD-9-CM codes: 250.xx except for 250.x1 
and 250.x3) from the Veterans Integrated Service Network (VISN) 16 data 
warehouse from 01/01/2004 to 09/01/2010. The fi rst dispense date of a new 
antihyperglycemic agent (index drug) was defi ned as the index date. The 
hypoglycemia group and control group were identifi ed by hypoglycemia ICD-
9-CM codes (250.8, 251.0, 251.1 and 251.2) during index-treatment period 
and no hypoglycemia during one-year post-index period, respectively. Select 
patients had no records of hypoglycemia, cardiovascular disease, or micro-
vascular complications during the one-year pre-index period. The medication 
possession ratio (MPR) and adherence (MPR>=80%) of the index drug and 

overall anti-hyperglycemic medications during one-year post-index period 
were compared between the hypoglycemia and control groups. Propensity 
score matching approach was used to match the 761 patients identifi ed in 
the hypoglycemia group with 761 patients from the control group of 43,500 
patients. The MPR of index drug was slightly higher in the hypoglycemia 
group (0.66 vs. 0.63; p=0.009), but adherence to the index drug were simi-
lar between the groups (Odds Ratio: 1.21, 95% Confi dence Interval: 0.969-
1.506). No differences in MPR and adherence for overall antihyperglycemics 
were found between the groups. Change in HbA1c did not differ between the 
hypoglycemia (-0.50) and control group (-0.34, NS). Despite no association 
between hypoglycemia identifi ed by diagnosis codes and MPR statistics in 
this population, impact of hypoglycemia on medication adherence could be 
complicated due to multi-modality of glycemic control, hypoglycemia, and 
medication adherence.

 2175-PO
Daily Documentation of Hypoglycemia Is More Accurate than Peri-
odic Reporting in Older Adults With Diabetes
COURTNEY RYAN, ALISSA SEGAL, NORA SAUL, KATIE WEINGER, MEDHA MUN-
SHI, Boston, MA

In the older population, frequent episodes of hypoglycemia have been 
implicated as debilitating to patients’ overall health outcomes. Periodic 
questionnaires are usually used to assess the frequency of hypoglycemia 
in this population. Cognitive dysfunction and other comorbidities can cause 
inaccurate reporting of hypoglycemia frequency. We studied 77 older adults 
who completed a hypoglycemia frequency questionnaire after which they 
were given calendars for daily documentation of hypoglycemia. Thirty-one 
subjects (24 with and 7 without hypos) wore continuous glucose monitoring 
(CGM) for 3-day period. We evaluated 77 subjects (mean age 75±5 years, 
diabetes duration 22±10 years, 90% on insulin, and A1c 9.1±0.5%). Ninety 
percent of patients reported a history of hypoglycemia in the questionnaire, 
while 80% reported hypoglycemia using the daily calendar over a 6-month 
period. When asked about frequency of hypoglycemia, 60% reported rare 
or once/month frequency on the questionnaire, but noted 2.8 ± 5 episodes/
month when using the daily calendar for reporting. Similarly, 14% report-
ing once/weekly episodes on questionnaire, noted 8 ± 7 episodes/month on 
daily calendar. Four percent of patients who did not report hypoglycemia on 
questionnaire noted 1 hypoglycemic episodes using daily calendar while 
11% who reported having 1 hypoglycemic episodes on questionnaire ac-
tually did not report any on the daily calendars. Of the 24 subjects CGM 
found with hypo, 88% (n=21) reported 1 hypoglycemic episode using daily 
documentation and all the episodes (100%) were confi rmed by CGM (glucose 
levels <70 mg/dl.) We conclude that daily documentation is a more accurate 
method of reporting frequency of hypoglycemic episodes among older adults 
with diabetes for both clinical care and research purposes. As patients are 
already accustomed to recording blood glucose readings daily in the log-
books, this method can be easily integrated into clinical practice.

Supported by: Department of Defense

2176-PO
Effect of Eradication of Helicobacter Pylori in Patients With Insulin 
Autoimmune Syndrome
YOSHIFUMI SUZUKI, TAKAMICHI YAMANE, YUKIE SAKUMA, SHOHJI YOSHIDA, 
NAOTAKE HASHIMOTO, Asahi, Chiba, Japan, Yachiyo, Chiba, Japan

Insulin autoimmune syndrome (IAS) is characterized by spontaneous hy-
poglycemia and the production of autoantibodies to insulin. Besides the as-
sociation of this syndrome with drugs containing the SH compounds, there 
are some reports suggesting the disease is related to autoimmune etiology. 
In the former, discontinuation of drugs immediately improves hypoglycemia 
and decreases the total amount of bioactive insulin (IRI), but in the latter, the 
clinical course remains unclear. Helicobacter pylori (H. pylori) infection has 
been shown to play a role in some diseases in which autoimmune mecha-
nisms may be predominant. Furthermore eradication has shown the possi-
bility desensitizing the autoimmunity in several cases. We here report the 
effect of eradication in 2 patients of IAS with autoimmune backgroud and H. 
pylori infection. Case 1 was a 71-year-old woman with clinical symptoms of 
hypoglycemia (35 mg/dl) associated with high levels of IRI (90 μU/ml). Insu-
lin antibodies (IA) was a high titer (>90%), and Scatchard analysis revealed 
the autoantibodies had a low affi nity (0.019×108 l/mol) and a high binding 
capacity (40.2×10-8 mol/l). Case 2 was a 36-year-old woman hospitalized for 
recurrent hypoglycemia. Laboratoly data showed low blood glucose level 
(57 mg/dl) and an extreme high level of IRI (1600 μU/ml), with a high titer of 
IA (>90%) which possessed an extreme low affi nity (0.0046×108l/mol) and 
a high binding capacity (221×10-8mol/l). Both cases were resistant for the 
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conventional treatments. They had antibodies to H. pylori and eradication 
therapy was done. Eradication quickly led to a marked decrease in hypo-
glycemia and a slow reduction in titers of IA and total IRI in each case. Two 
years after eradication IA was almost not detectable, and hypoglycemic 
episodes no longer occurred. Our cases suggest that immunological mecha-
nisms related to H. pylori infection underlies IAS. Eradication may become 
the new approach for IAS. 

2177-PO
Factors Infl uencing Prevalence of Hypoglycemia in RCTs of Previ-
ously Insulin-Naive People With Type 2 Diabetes
STUART LITTLE, EDWARD WANG, JAY LIN, PHILLIP HOME, JAMES SHAW, New-
castle upon Tyne, United Kingdom, Bridgewater, NJ, Flemington, NJ

To investigate, using data from multiple randomized clinical trials, the 
baseline demographic and clinical characteristics of people with type 2 dia-
betes (T2DM) that are associated with the occurrence of severe or severe 
nocturnal hypoglycemia after starting insulin. Participant-level data from 
intent-to-treat populations in the 6 randomized clinical trials with data from 
insulin-naïve people with T2DM were interrogated. Separate multivariate 
logistic regression models were run with severe and severe nocturnal hypo-
glycemia as dependent variables, and dose, insulin type, duration of diabe-
tes, and other demographic and clinical measures as independent variables. 
There were 2600 participants included in the analysis (A1C 9.0 ± 1.0 (mean 
± SD) %, age 57.2 ± 9.2 years; 48% female). Insulin type (Neutral Protamine 
Hagedorn [NPH] vs glargine), ethnicity (Hispanic vs white) and female gender 
signifi cantly predicted the occurrence of severe hypoglycemia. Insulin type, 
starting dose, female gender and ethnicity (black vs white) signifi cantly pre-
dicted the occurrence of severe nocturnal hypoglycemia (Table). The results 
suggest that Hispanic and black people, women, those beginning NPH insulin 
and those given higher baseline insulin doses are more likely to experience 
severe or severe nocturnal hypoglycemia than white people, men, those us-
ing insulin glargine, and those starting on lower initial doses.

Predictors of hypoglycemia in people starting insulin
Odds ratio (95% CI) P

Severe hypoglycemia
   Insulin type (NPH vs glargine) 
   Sex (female vs male)
   Ethnicity (Hispanic vs white)

1.69 (1.02, 2.80)
1.72 (1.03, 2.88)
5.22 (1.06, 25.63)

0.042
0.039
0.042

Severe nocturnal hypoglycemia 
   Insulin type (NPH vs glargine) 
   Sex (female vs male)
   Ethnicity (black vs white)
   Starting insulin dose (U/day)

3.12 (1.48, 6.60)
3.69 (1.65, 8.23)
4.11 (1.06, 15.95)
1.05 (1.01, 1.09)

0.003
0.002
0.041
0.023

Supported by: sanofi -aventis

2178-PO
A1c Does Not Correlate With Incidence of Hypoglycemia in Older 
Adults With Diabetes
ALISSA R. SEGAL, NORA SAUL, ELIZABETH STAUM, COURTNEY M. RYAN, MED-
HA N. MUNSHI, Boston, MA, Bronx, NY

Hypoglycemia in community living older adults can have catastrophic 
consequences. Expert opinion suggests that goals of glycemic control (A1c) 
should be liberated to avoid hypoglycemia in this population. It is not clear 
in older patients if the occurrence of hypoglycemia is refl ected by the level 
of glycemic control (A1C). We evaluated 145 older adults attending a tertiary 
care geriatric diabetes clinic. During the clinic visit, patients completed a de-
tailed questionnaire for hypoglycemia frequency. They were also screened 
for geriatric syndromes. We evaluated 164 patients, age 79±6.3 years, 
60% Female, BMI of 29.7±6.1kg/m2, A1c 7.6±1.3%, 12.5±4.6 daily medica-
tions, 46% on insulin, Charleston Co-morbidity Index 3±2. Patients without 
h/o hypo had slightly lower A1c compared to those with hypoglycemia (7.5 
vs7.8, p=ns), however is was on statistically different. The population with 
h/o hypoglycemia was on more daily medications (13.4 vs 11.4, p=0.01), more 
likely to be on insulin (60%vs23%P<0.0001), and had more comorbidities 
(Charleston index score 3.2 vs 2.4, p=0.01). The patients with hypoglyce-
mia who were on insulin had higher frequency of hypoglycemia, felt higher 
diabetes-related stress, and took more than 12 doses of medications on a 
daily basis. Conclusion: We can not differentiate the occurrence of hypogly-
cemia by level of A1c. Liberating A1c goal may not be adequate to prevent 
hypoglycemia in older adults with diabetes. Number of comorbidities and 
complexity of regimen (insulin injections) should be considered when setting 
goals for the treatment of diabetes in older adults.

2179-PO
The Investigation of Risk Factor for the Hypoglycemia Unawareness 
in Patients With Type 1 Diabetes Using CGMS
JUNNOSUKE MIURA, MASAHIRO KAJIURA, SARI HOSHINA, HIROKO KO-
BAYASHI, YASUKO UCHIGATA, Tokyo, Japan

Hypoglycemia is the biggest barrier of the blood glucose (BG) control for 
patients with type 1 diabetes (T1D). Especially, repeating of insensible hypo-
glycemic attack not only makes patients diffi cult in glycemic control but also 
sometimes gets into danger of the life. We have reported that the blood glu-
cose decresing rate (GDR) using professional CGMS might be a risk factor of 
the hypoglycemia unawareness. We investigated the relationship between 
GDR and the estblished indeces as change of BG and confi rmed GDR for the 
risk factor of hypoglycemia unawareness. The subjects were 72 outpatients 
with T1D: 45 without hypoglycemia unawareness (A), 13 with hypoglycemia 
unawareness but which had no problem (B) and 14 with severe hypoglyce-
mia unawareness and which had needed someone’s help (C). Subjects wared 
blind CGMS (CGMS Gold, Medtronic Inc.) to the abdominal wall and recorded 
daily profi le of BG during waring. Current ages of (A), (B) and (C) were 36±11, 
44±10 and 51±10 years old, and duration of diabetes were 11±9, 16±10 and 
23±10 years,respectively. There were signifi cant differences in current age 
and duration of diabetes (p<0.01, p<0.01, respectively). Current HbA1c were 
7.2±1.2, 7.6±1.1 and 6.9±1.1%, respectively. There were no signifi cant differ-
ences between (A+B) and (C) group in Glycoalbumin, 1,5AG, serum CPR, aver-
age BG, SD, %CV, J-index, MAGE, percentages of low BG less than 70mg/dl 
and high BG more than 180mg/dl, M-value, average daily risk range(ADRR), 
MODD and CONGAn. We chose top 5 GDRs which decreased from 120mg/
dl for more than 30 minutes and defi ned its average value as GDR120. GDR120 
of (A+B), (B) and (C) were -1.23±0.26, -1.20±0.19 and -1.47±0.41mg/dl/min, 
respectively. There were signifi cant differences in GDR120 between (A +B) 
and (C) (p<0.01) and between (B) and (C) (p<0.05). GDR120 was signifi cantly 
correlated with ADRR. It was suggested that aging and GDR which falls 
from near normal blood glucose level were risk of severe unawareness of 
hypoglycemia.

2180-PO
Predictors of Hypoglycemia in Patients With Type-2 Diabetes—An 
Analysis of the Prospective DiaRegis Registry
DIETHELM TSCHÖPE, PETER BRAMLAGE, CHRISTIANE BINZ, MICHAEL KREKLER, 
KRISTIAN LÖBNER, EVELIN DEEG, ANSELM K. GITT, Bad Oeynhausen, Germany, 
Mahlow, Germany, München, Germany, Wedel, Germany, Ludwigshafen, Germany

Hypoglycaemia is a serious complication of antidiabetic drug therapy, es-
pecially when treatment is intensifi ed. We aimed to identify predictors of 
hypoglycaemia in a cohort of type-2 diabetic patients prospectively followed 
over a one year follow-up. Using logistic regression analysis with stepwise 
backward selection (alpha 0.05) independent predictors of hypoglycaemia 
were determined. A total of 3347 patients were available for the present 
analysis. Of these 473 (14.1%) had hypoglycaemia of any severity over a 
follow-up of 12 months. Patient with incident hypoglycaemia had a longer 
diabetes duration, a higher HbA1c and more frequent co-morbid disease con-
ditions such as coronary artery disease (CAD), peripheral arterial disease 
(PAD), amputation, heart failure, peripheral neuropathy, diabetic retinopathy 
and clinically relevant depression at baseline. Multivariable adjusted posi-
tive predictors of incident hypoglycaemia over the 12 months follow-up were 
prior anamnestic hypoglycaemia (OR 4.05), retinopathy (OR 3.27), clinically 
relevant depression (OR 1.81) and insulin use (OR 2.99). On the contrary, gli-
tazones (OR 0.55), DPP-4 inhibitors (OR 0.57) and GLP-1 analogues (OR 0.48) 
were associated with a reduced risk of hypoglycaemia. Incident vascular 
disease such as stroke / transitory ischemic attack, amputation, autono-
mous neuropathy, non-proliferative retinopathy and also clinically relevant 
depression were more frequent in those patients reporting hypoglycaemia 
during follow-up than in those without this complication. We conclude that 
hypoglycaemia is a frequent complication in ambulatory patients when 
treatment is intensifi ed. Particular attention is warranted in patients with 
prior episodes of hypoglycaemia, microvascular disease such as retinopathy 
and in patients receiving insulin. On the other hand glitazones, DPP-4 inhibi-
tors and GLP-1 analogues appear to be associated with a reduced risk. 

Supported by: Bristol-Myers Squibb/AstraZeneca
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2181-PO
Helicobacter Pylori Eradication Improves Morning Hypoglycemia 
Due to Insulin Antibody-Like Insulin Autoimmune Syndrome: A Case 
Report
DAISUKE IKEDA, HARUHIKO YOSHIMURA, YOSHIAKI AIZAWA, TOYOMICHI 
HARA, AKIHIKO SUZUKI, YOSHINORI OHTSUKA, Iwamizawa, Japan, Sapporo, 
Japan, Chitose, Japan

Insulin autoimmune syndrome (IAS), characterized by the presence of in-
sulin antibodies and hypoglycemia with no previous history of insulin thera-
py, is a rare cause of hypoglycemia. Although diabetic patients using insulin 
often have insulin antibodies, their insulin antibodies rarely affect plasma 
glucose levels. Nevertheless, there are several reports of hypoglycemia 
with insulin antibody-like IAS. An 81-year-old man had been diagnosed as 
having insulin-dependent pancreatic diabetes. He had hypoglycemia under 
50 mg/dl before breakfast and hyperglycemia over 400 mg/dl in the day-
time, although he used only small amounts, from 4 to 6 units/day, of insulin 
glulisine before breakfast and lunch. His insulin antibody, whose binding 
capacity for the high affi nity site was 469 nM and the affi nity constant was 
0.00957 × 109/mol by Scatchard plot analysis, was similar to that of IAS. He 
was diagnosed as having immune thrombocytopenic purpura (ITP). Helico-
bacter pylori infection was detected by the urea breath test. He did not have 
hypoglycemia after H. pylori eradication, and his glucose level was better 
controlled by increasing his amount of insulin (Figure). This patient is the fi rst 
case of a diabetic patient with insulin therapy who had hypoglycemia due 
to insulin antibody-like IAS and ITP with H. pylori infection. H. pylori eradica-
tion improved not only the thrombocytopenia but also the hypoglycemia. In 
cases of IAS or diabetes with hypoglycemia due to insulin antibody-like IAS, 
testing for H. pylori infection may be worthwhile, with a view to treating the 
infection if present. 

COMPLICATIONS—MACROVASCULAR—
ATHEROSCLEROTIC CARDIOVASCULAR DISEASE AND 

HUMAN DIABETES

2182-PO
Serum Glucose Levels in Patients With Different Forms of Hyper-
lipidemia
MALGORZATA WALUS-MIARKA, MAREK SANAK, BARBARA IDZIOR-WALUS, 
PRZEMYSLAW MIARKA, MACIEJ MAłECKI, JERZY STARZYK, Krakow, Poland

There is growing evidence that statin treatment is associated with in-
creased frequency of newly diagnosed diabetes. Patients with primary 
hyperlipidemias are at markedly increased risk of atherosclerosis. Impaired 
glucose metabolism may superimpose the risk. The aim of this study was to 
assess serum glucose correlates in patients with primary hyperlipidemias. 
Material included 190 patients with clinical diagnosis of FH based on Simon 
Broome criteria and 117 persons with different primary hyperlipoproteinemi-
as (HLP - polygenic hypercholesterolemia, familial combined hyperlipidemia). 
Collected data included anthropometric and biochemical measurements, 
pulse wave velocity (PWV) and IMT assessment. FH group had higher levels 
of total and LDL-C, apo B, IMT and PWV. Mean values of blood ALT and 
glc were also higher in FH patients. In FH patients glc correlated positively 
with age, BMI, WHR, waist (p<.0001), systolic blood pressure (BP) (r=0.22, 

p<.002) and diastolic BP (r=0.22, p<.001). Positive correlations between glc 
and hsCRP (r=0.28, p<.000), creatinine (r=0.31, p<.005) and GGTP (r=0.28, 
p=.000) were also observed. Weak but signifi cant negative correlation be-
tween glc and LDL-C (r=-0.15, p<.04) was observed probably due to the fact 
that 30% subjects did not receive statins. In HLP group there were signifi -
cant correlations between glc and obesity indices, BP, creatinine and Tg lev-
els (r=0.23, p=.015). Both in FH (p<.01) and HLP (p<.0001) patients glc levels 
were strongly associated with PWV and IMT. Analysis of variance revealed 
that statin treatment was associated with increased fasting glc levels more 
in HLP patients (before and after statin: 5.35 vs 4.7mmol/l respectively) than 
in FH patients (5.1 vs 4.86 mmol/l, p=.037). Results of this study indicate 
that in patients with primary dyslipidemias fasting glc is associated with 
atherosclerosis markers (IMT and PWV), obesity indices, BP and hsCRP. In 
our group of patients statins treatment infl uenced glucose level in relation 
to form of dyslipidemia.

2183-PO
Eicosapentaenoic Acid/Arachidonic Acid Ratio in Japanese Type 2 
Diabetic Patients
YOKO MATSUZAWA, JUN SAITO, MASAO OMURA, TETSUO NISHIKAWA, Yo-
kohama, Japan

Diabetic patients has higher prevalence of cardiovascular disease (CVD) 
compared with non-diabetic people, even in East Asian countries. It has 
been reported that long-term use of eicosapentaenoic acid (EPA) can re-
duce CVD in hypercholesterolaemic patients in Japan, and the serum EPA/ 
arachidonic acid (AA) ratio may potentially be a predictor of cardiovasucular 
events. However, the relationship between EPA/AA ratio and the risk of CVD 
in Japanese diabetic patients has not been clarifi ed yet. In this study, we 
investigated EPA/AA ratio in 52 patients hospitalized for type 2 diabetes. 
Ultrasonography of carotid artery and brachial artery pulse wave velocity 
(baPWV) were also assessed as surrogate markers of atherosclerosis, and 
their relationships with other clinical parameters were examined. The EPA/
AA ratio was 0.33 in average (min0.07-max0.85), and it was less than 0.2 
in 22 patients (42.3%). The log-transformed EPA/AA ratio was positively 
correlated with age (r=0.388,p=0.04), and negatively correlated with BMI 
(r=-0.360, p=0.05), TG (r=-0.298, p=0.03), and HbA1c (r=-0.305, p=0.03). On 
multiple regression analysis, HbA1c was signifi cantly correlated with the 
log EPA/AA ratio (p=-0.273, p=0.03). On the other hand, neither the intima-
media thickness (IMT) of carotid artery nor the baPWV were signifi cantly 
correlated with EPA/AA ratio. It was shown that the maximum IMT was 
positively correlated with age and LDL cholesterol, and baPWV was posi-
tively correlated with age. This study clearly showed that Japanese patients 
with type 2 diabetes show very low levels of EPA/AA ratio, especially in 
the patients with metabolic syndrome. It may be useful to examine EPA/
AA ratio to reduce the risk of CVD in diabetic patients, because it refl ects 
different aspects of atherosclerosis from those expressed in LDL cholesterol 
or carotid IMT.

2184-PO

WITHDRAWN
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2185-PO

2186-PO
Increased Sympathetic Nerve Function and Central Systolic Blood 
Pressure Is Associated With Endothelial Dysfunction in Diabetes
RAELENE E. MASER, DAVID G. EDWARDS, JENNIFIER J. DUPONT, M. JAMES 
LENHARD, Newark, DE

Vascular endothelial dysfunction is associated with an increased risk for 
cardiovascular disease. Numerous risk factors (e.g., age, hyperlipidemia, 
hypertension, hyperglycemia) are associated with alterations in endothelial 
function. We investigated the association between plasma norepinephrine 
levels (marker of sympathetic nervous system (SNS) activity), peripheral and 
central systolic blood pressure (SBP), wave refl ection and endothelial func-
tion. Applanation tonometry was used to record a radial arterial waveform 
with the central aortic pressure wave synthesized from it. Pulse pressure 
amplifi cation (PP Amp) was defi ned as the ratio of peripheral PP/central PP. 
Augmentation index (AI), ratio of augmented central aortic pressure and cen-
tral PP, was used as a measure of wave refl ection. Endothelial function was 
assessed by brachial artery fl ow-mediated dilation (FMD). Participants (n=20, 
55% men, 45% type 2 diabetes) were aged 54±10 (mean±SD) yrs, duration of 
diabetes 19±12 yrs, and HbA1c 7.4±1.1%. Subject’s FMD was 6.7±3.8% and 
was not signifi cantly different when assessed by type of diabetes, gender, 
or use of ACE-inhibitors/ARBs. Table 1 shows signifi cant inverse relation-
ships of FMD with norepinephrine and central SBP. In linear regression with 
FMD as the dependent variable, central SBP (p=0.012) and norepinephrine 
(p=0.033) were signifi cant correlates (model R2=0.47, p=0.005). These re-
sults suggest that increased SNS activity and higher central SBP (rather than 
peripheral SBP) are associated with endothelium dysfunction in diabetes.

Table 1. Correlation of Endothelial Function with SNS activity, BP, and Wave 
Refl ection

Norepinephrine 
(pg/mL)

Central SBP 
(mm Hg)

Peripheral SBP 
(mm Hg)

PP Amp 
(mm Hg)

AI (%)

FMD (%) r = -0.47 r = -0.55 r = -0.32 r = 0.41 r = -0.42
p-value p = 0.036 p = 0.013 p = 0.174 p = 0.071 p = 0.066

Supported by: Delaware INBRE, NIH Grant 2 P20 RR016472-11 from the NCRR

2187-PO

WITHDRAWN

2188-PO
Impact of Circulating Monocyte Diversity in Type 2 Diabetic Patients
KOKA MOTOYAMA, MASANORI EMOTO, TAKASHI MISHIMA, YUKO YAMAZAKI, 
NAOYA KAWANO, SHOKO TSUCHIKURA, TOMOAKI MORIOKA, KATSUHITO 
MORI, SHINYA FUKUMOTO, TETSUO SHOJI, MASAAKI INABA, Osaka, Japan

Heterogeneity of macrophage plays a key role on chronic infl ammation. 
Recently, different phenotypes of circulating mononuclear cells are also 
reported to be engaged in chronic infl ammatory disease, such as insulin 
resistance and atherosclerosis. However, there have been no detailed stud-
ies on type2 diabetic patient. We investigated the association of monocyte 
subsets with the risk factors and with the indexes of atherosclerosis in 40 
type 2 diabetic patients. Two major monocyte subsets (CD14+CD16- and 
CD14+CD16+) and their cell surface markers (CX3CR1, CCR2, CD11b and 
CD163) were measured by fl ow cytometry. On simple regression analysis, 
number of CD14+CD16- monocyte was signifi cantly associated with BMI 
(r= 0.491, p=0.006, respectively), waist hip ratio (r= 0.407, p=0.027, respec-
tively), smoking (r= 0.558, p=0.023, respectively) and fasting IRI (r= 0.516, 
p=0.039, respectively). On the other hand, number of CD14+CD16+ monocyte 
was signifi cantly associated with intima-medial thickness (r= 0.417, p=0.027, 
respectively) and pulse wave velocity (r= 0.398, p=0.035, respectively). 
Further examination showed CD14+CD16- monocyte exhibits unique phe-
notype CX3CR1lowCCR2highCD11bhighCD163high. And CD14+CD16+ monocyte 
expresses CX3CR1high CCR2lowCD11blowCD163low suggesting each monocyte 
subset has different contribution on insulin resistance and atherosclerosis. 
In conclusion, CD14+CD16- monocyte is prone to have higher contribution to 
central obesity and insulin resistance and CD14+CD16+ monocyte has higher 
association with atherosclerosis in type 2 diabetes.

2189-PO
ASCEND: Design and Baseline Characteristics of a Large Random-
ised Trial in Diabetes
LOUISE BOWMAN, THEINGI AUNG, RICHARD HAYNES, JANE ARMITAGE, ON BE-
HALF OF THE ASCEND STUDY COLLABORATIVE GROUP, Oxford, United Kingdom

The role of aspirin and of omega 3 fatty acids (FA) for the primary preven-
tion of cardiovascular disease in people with diabetes mellitus (DM) is un-
certain. ASCEND, a 2x2 factorial design randomised trial, aims to determine 
whether 100 mg aspirin versus placebo and/or supplementation with 1g 
omega-3 FA or olive oil capsule daily safely prevents cardiovascular events 
in patients with DM without clinically manifest arterial disease. In order to 
study 15,000 people with DM for at least 7 years at low cost, ASCEND is 
streamlined and run in the UK by mail with 24 hour clinical advice available 
by telephone. Potentially eligible participants, identifi ed via central and local 
diabetes registers, are sent screening, randomisation and follow-up ques-
tionnaires. Optional blood and urine samples were collected locally during 
a 2-month placebo “run-in” and mailed to the central laboratory. Between 
2005-2011, 423,286 people with DM were invited to take part and 15,480 
(Table 1) were randomised. Follow-up questionnaires and treatment packs 
are mailed 6-monthly. Further details of relevant reported events are sought 
from responsible clinicians. Additional follow-up for mortality, hospitalisa-
tions and cancer will be obtained from central registries. ASCEND has shown 
that large scale recruitment by mail is feasible and cost-effective in the UK. 
Follow-up is scheduled to continue until mid 2017. If ASCEND can reliably 
demonstrate that aspirin and/or omega-3 FA safely reduce vascular events 
in people with diabetes mellitus without pre-existing vascular disease, this 
could save thousands of lives each year if put into practice.

WITHDRAWN



A557

For author disclosure information, see page 797.

CATEGORY

ADA-Funded Research

A
cu

te
 a

nd
 C

hr
on

ic
 

Co
m

pl
ic

at
io

ns

PU
B

LI
SH

ED
 O

N
LY

COMPLICATIONS—MACROVASCULAR—ATHEROSCLEROTIC CARDIOVASCULAR DISEASE AND HUMAN DIABETES

Table 1: Baseline characteristics of 15480 randomised patients with DM
Sex

Male 9684 (63%)
Female 5796 (37%)

Age (years)
<50 1089 (7%)

50, <60 4501 (29%)
60, <70 6247 (40%)
70 3643 (24%)

Mean age (SD) 62.8 (9.2)
Diabetes type 2 14558 (94%)
BMI (kg/m2- based on self reported height and weight)

<25 2249 (15%)
25, <30 5529 (36%)
30 7201 (46%)

Unknown 501 (3%)
Mean BMI (SD) 30.7 (6.2)

Duration of diabetes (years)
<5 4891 (31%)

5,<10 4334 (28%)
10, <20 3537 (23%)

>20 1862 (12%)
Unknown 856 (6%)
Mean duration of diabetes (SD) 9.8 (9.4)

Other Cardiovascular Risk Factors
Reported hypertension 9533 (62%)
Measured systolic blood pressure 130 mmHg 7621 (69%*)
Current smoker 1279 (8%)

Biochemical measurement**
Mean HbA1c (%) (SD) 7.2 (1.2)
Mean total cholesterol (mmol/L) (SD) 4.2 (0.9)
Mean eGFR (ml/min/m2) (SD) 94 (34)
Micro/macro albuminuria (mg/mmol) 1603 (14%***)

Baseline treatment
Insulin 3931 (25%)
Metformin 10093 (65%)
Sulfonylurea 4145 (27%)
Thiazolidinedione 1791 (12%)
Statin 11653 (75%)
Angiotensin converting enzyme inhibitor 6625 (43%)
Angiotensin receptor blocker 2634 (17%)
Calcium channel blocker 3773 (24%)
Thiazide or related diuretic 2930 (19%)

-blocker 2024 (13%)
*% of those for whom BP measurement available
**available for 74% of all randomised patients
***% of those who provided urine sample

Supported by: British Heart Foundation, Bayer, Abbott

2190-PO

2191-PO

WITHDRAWN

2192-PO
Maternal HDL Cholesterol Is Related to Offspring HDL Cholesterol 
That Is a Marker to Precocious Increase in Carotid Intima-Media 
Thickness in Type 1 Diabetes
CAMILA S. PINTO, LUIS C. ROLIM, JOÃO R. SÁ, SERGIO A. DIB, São Paulo, Brazil

The mortality rate of T1DM is decreasing but, in relation to healthy peers 
individuals still elevated mainly because cardiovascular complications. Ca-
rotid intima-media thickness (cIMT) is a noninvasive measure of subclinical 
atherosclerosis. The cardiovascular risk factors (CVRF) in T1DM looks like to 
be different from the general and T2DM population. The aim of this cross-
sectional study was to verify the cIMT in young T1DM and peers controls as 
well as the personal and familial factors to it occurrence. Eight-three T1DM 
(age 19.5±4 yrs and disease’s duration of 9.8±4.8 yrs) and 36 control subjects 
matched for age, BMI and waist circumference (WC) were studied. High-
resolution US scanner (GE -Voluson 730) was made use of. T1DM parents (77 
mothers and 54 fathers) were also evaluated. Statistical analysis - Minitab 
16 (p<0.05). In the all group, by the multivariate analysis, T1DM (p<0.001) and 
weight (p=0.003) were associated with cIMT (R2=0.21) after adjustment for 
sex (Model 1). Excluding the weight, only the presence of T1DM (p<0.001) and 
WC (p=0.015) remained associated with cIMT (R2=0.18) (Model 2). cIMT was 
higher in T1DM (0.46±0.09 vs. 0.39±0.04 mm; p<0.001) and in this group it 
was negatively associated to HDL-C (p=0.033) and positively with disease’s 
duration (p=0.025). Particularly HDL-C in this T1DM group (A1c=7.5±0.7%) 
was positively associated with WC (p=0.028) and maternal HDL-C (p=0.026) 
and negatively with female sex (p=0.007). Familial antecedents of T2DM, 
hypertension and other dyslipidemia were not related to cIMT in T1DM. We 
conclude that T1DM is associated with precocious increase of cIMT and this 
is related with disease’s duration and two traditional CVRF like WC and HDL-
C. An original and new fi nd of this study was that, in T1DM patients, HDL-C 
(marker of cIMT) was positively associated with maternal HDL-C. This may 
refl ect the importance of epigenetic risk factors to atherosclerosis develop-
ment in T1DM.

2193-PO
Association of Sex Hormone-Binding Globulin and Macrovascular 
Complications in Patients With Type 2 Diabetes Mellitus
ZHANG MIN, CHEN SHU, ZENG QINGCUI, CHEN PING, LONG JIANZHU, REN MIN, 
YANG MING, WANG JUNKANG, Chengdu, China

The physiologic role for serum sex hormone-binding globulin (SHBG) is 
more complex than the simple transport of sex hormones in serum. SHBG 
has emerged as one of the multiple genetic and environmental factors that 
potentially contribute to insulin resistance and the pathophysiology of type 2 
diabetes mellitus (T2DM).Because insulin resistance is not only related with 
T2DM but also with macrovascular complications in patients with T2DM.
The aim of this study was to investigate the relationship between SHBG 
and macrovascular complications in patients with T2DM.A cross-sectional 
study was conducted in 52 men and 28 postmenopausal women aged 51-
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78 years (mean age 62 years).80 T2DM were divided into macrovascular 
complication group (G3) and without macrovascular complication group 
(G2). 40 healthy controls were selected from a healthy population(G1). BMI, 
waist/hip ratio(WHR), fasting and postprandial plasma glucose, serum in-
sulin level, HbA1c, lipids, blood pressure, ACR, serum SHBG of all subjects 
were measured. Insulin resistance was evaluated by HOMA-IR(IRI). The 
level of SHBG in G3(31.12±6.03ug/L) was signifi cantly lower than those in 
G2(45.6±16.77ug/L) and in G1 (56.13±14.44ug/L), (P<0.01). According to cor-
relation analysis,serum SHBG was correlated negatively with TG, WHR, 
FIns,2hIns,IRI,ACR (P<0.05); Multiple stepwise regression analysis re-
vealed that the independent variable associated with SHBG were TG,WHR 
and IRI (P<0.05). Making marovascular comp1ication independent variable 
Y(Y=1,N=0),and other indexes dependent variables by logistic regression 
analysis,SHBG entered regression equation. SHBG seems to be a risk factor 
of type 2 diabetes and its macrovascular complications that relates to TG, 
insulin resistance, hyperlipidemia and fat. It was likely that SHBG plays a 
role in the initiation and progression of type 2 diabetic macrovascular com-
plication.

2194-PO
Polymorphic Variations in Manganese Superoxide Dismutase (Mn-
SOD), Glutathione Peroxidase-1 (GPX1) and Catalase (CAT) Contrib-
ute to Elevated Plasma Triglyceride Levels in Chinese Patients With 
Type 2 Diabetes or Diabetic Cardiovascular Disease
LIMEI LIU, HONG CHEN, MING YU, MING LI, QIHAN ZHU, RUIE ZHAO, WEIJING 
ZHAO, MING LU, YUFENG LU, CAN LI, MINGMING ZHAO, TAISHAN ZHENG, KUN-
SAN XIANG, WEIPNG JIA, Shanghai, China

Manganese superoxide dismutase (MnSOD), glutathione peroxidase-1 
(GPX1) and catalase (CAT) provide the primary antioxidant defense system. 
Impaired antioxidant defense increases oxidative stress and contributes 
to the development of type 2 diabetes and diabetic cardiovascular disease 
(CVD). We preformed a case-control study in Chinese type 2 diabetes pa-
tients, to determine if the MnSOD Val16Ala (T/C), GPX1 Pro198Leu (C/T) and 
CAT -262C/T (C/T) functional polymorphisms contribute to the development 
of type 2 diabetes or diabetic CVD. Patients with type 2 diabetes (n = 168) 
were divided into the non-CVD group (n=83, >10 yr since diagnosis) and CVD 
group (n=85, history of ischemic CVD). Genotyping was performed using 
PCR-restriction fragment length polymorphism (PCR-RFLP) or PCR-based di-
rect sequencing. The genotypic distribution in the non-CVD and CVD groups 
and the clinical parameters in genotypic groups were not signifi cantly dif-
ferent in the three polymorphic sites respectively. Among eight genotypic 
combinations, the most common TT+CC+CC genotype (59.5%) was associ-
ated with higher triglyceride levels than the TT+CT+CC genotype, the 2nd

frequent one (14.9%; 1.77±0.12 vs. 1.21±0.11 mmol/l, P=0.001), and all non-
TT+CC+CC genotypes (40.5%; 1.77±0.12 vs. 1.43 ±0.12 mmol/l, P=0.048). In 
the CVD group, signifi cantly elevated triglyceride levels were also observed 
in patients with TT+CC+CC compared to patients with TT+CT+CC (2.00±0.18 
vs. 1.37±0.16 mmol/l, P=0.018) or non-TT+CC+CC genotypes (2.00±0.18 vs. 
1.65±0.19 mmol/l, P=0.070). Our results suggested that the common MnSOD,
GPX1 and CAT TT+CC+CC genotype may contribute to hypertriglyceridemia in 
Chinese patients with type 2 diabetes or diabetic cardiovascular disease.

Supported by: National Nature Science Foundation of China (30971384)

2195-PO
Importance of LDL-C/HDL-C as a Predictor of CHD in Non-Obese Pa-
tients With Type 2 Diabetes (T2DM): A Case-Control Study
YASUSHI FUMISAWA, KEISHI YAMAUCHI, YOSHIKO FUNASE, KOH YAMASHITA, 
TORU AIZAWA, Matsumoto, Japan

To identify predictor(s) of CHD in non-obese patients with T2DM, a case-
control study was performed using data from 800 Japanese patients admit-
ted for treatment of hyperglycemia from January 2002 to June 2010 (the 
mean NGSP-HbA1c 10.3%). CHD cases comprised 16 patients developed 
acute myocardial infarction or received the CABG by June 2010, and con-
trols comprised 48 age- and sex-matched patients without such events (3 
controls/each case). They were non-obese and not hypertriglyceridemic as 
a group: the mean BMI 24.4 kg/m2 and triglycerides 1.43 mmol/l. Statiin use 
was 34% (22/64). Relation of baseline variables such as lipid profi le, HbA1c, 
BMI, BP, FBS, 2h-post-breakfast BS, BS0-2h, urinary albumin excretion, 
eGFR, and use of statin and hypoglycemic agents (insulin, sulfonylurea, or 
biguanide), to development of CHD was analyzed by the conditional logis-
tic regression analysis. Non-HDL-cholesterol (nonHDL-C) (OR 2.616, 95%CI 
1.064-6.434, P = 0.036), nonHDL-C/HDL-C (OR 2.017, 95%CI 1.008-4.034, P =
0.047), LDL-C (OR 2.545, 95%CI 1.018-6.363, P = 0.046) and LDL-C/HDL-C (OR 
2.813, 95%CI 1.119-7.071, P = 0.028) were signifi cantly related to develop-

ment of CHD. However, this was not the case with any of the other variables. 
Fold risk increment per 1-SD increase in basal nonHDL-C, nonHDL-C/HDL-C, 
LDL-C, and LDL-C/HDL-C was 2.42, 2.13, 2.23 and 2.51 respectively. Only LDL-
C/HDL-C was selected as an independent risk for CHD. The higher the basal 
LDL-C/HDL-C, the more frequent the development of CHD (Fig). In this group 
of non-obese patients with T2DM, LDL-C/HDL-C was the strongest predictor 
of CHD. 

2196-PO
MMP9 -1562C>T Polymorphism Is Risk for the Cardiovascular Dis-
ease: Result from Meta-Analysis
JUNYAN LI, HAO LU, FENG TAO, HUA ZHOU, GUOYIN FENG, LIN HE, LIGANG 
ZHOU, Shanghai, China

Previous case-control studies indicated a contrary result on matrix metal-
loproteinase 9 (MMP9) -1562C>T polymorphism to associate with cardiovas-
cular disease (CVD). This study is designed to provide a clue on the relation-
ship between MMP9 and CVD using meta-analysis. Databases, including 
Pubmed and Embase, were used to collect the genetic association studies 
where data were extracted. Pooled odds ratio (OR) and 95% confi dence in-
terval (CI) were calculated as well as subgroup and sensitive analysis. This 
study included 30 studies with 22,532 cases and 14,684 controls. Our data 
indicated that -1562C>T allele was signifi cantly associated with CVD (OR 
1.09, 95% CI 1.01-1.17, P = 0.02). Although there are substantial heterogene-
ity among the 30 studies (I2 = 50%, P=0.001), subgroup analysis showed 
that there was no evidence of heterogeneity between ethnicity, gender and 
outcome. The overall results were consistent, and were not changed sub-
stantially by the removal of any data set. The synthesis of available evidence 
supports the fact that the MMP9 -1562C>T polymorphism is risk for CVD. 
Our further study focuses on relationship between MMP9 1562 with CVD 
in T2DM.

Supported by: Shanghai Eastern Scholar, PJ2011, J50307PWZxkq2010-04, 
0000839
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2198-PO
The Use of Spectroscopic Methods for Detection of Iron Nitrosyl 
Hemoglobin
GOUTHAM GANESAN, ALEXANDER J. LIN, ROBERT V. WARREN, ALBERT E. CE-
RUSSI, BRUCE J. TROMBERG, DAN M. COOPER, PIETRO GALASSETTI, Irvine, CA

Obesity, diabetes and related conditions are associated with vascular 
dysfunction, due in part to altered availability of Nitric Oxide (NO). Increased 
NO-Hb binding, yielding Iron-Nitrosyl Hb (HbNO), may be a pathogenetic 
link between increased infl ammation (HbNO production may increase with 
induced Nitric Oxide Synthase Activity, RBC destruction, and/or hypoxia), 
and diabetic vasculopathies. We propose that the non-invasive quantifi ca-
tion of HbNO by diffuse optical spectroscopy may be a novel, important tool 
in the study of vascular dysfunction and infl ammation, relevant for research 
and clinical settings. The goal of this study is to determine whether HbNO 
can be accurately quantifi ed by optical techniques in vitro, a necessary pre-
requisite for future human studies. Absorption spectra were obtained with 
a Shimadzu UV3600 instrument, on purifi ed human Hb dissolved in PBS. 
Samples were fl ushed with N2 for two hours, with addition of sodium dithi-
onite (generating deoxyHb) after one hour. Then, NO3 was added with the 
sample in an airtight cuvette, generating HbNO. Hgb + dithionite showed 
the expected deoxy state features that were lost after addition of NO3, 
producing a new species with a distinct absorption spectrum, consistent 
with HbNO (two representative studies are shown). In conclusion, a distinct 
HbNO spectrum could be identifi ed at two Hb concentrations, paving the 
way for potential studies on human subjects and eventually for the develop-
ment of testing strategies providing previously unavailable information on 
onset/progression of diabetic vascular dysfunction. 

Supported by: LAMMP NIH - P41-RR01192, PHS-NIH 1K24DK085223-01

2199-PO

2200-PO
Relationship between Serum Bilirubin Levels and Coronary Athero-
sclerosis in Patients With Type 2 Diabetes
KYU CHANG WON, JUN SUNG MOON, JI SUNG YOON, HYOUNG WOO LEE, 
Daegu, Republic of Korea

Lipid oxidation and formation of oxygen radicals have been identifi ed to 
be the important factors of atherogenesis. Because bilirubin, a potent physi-
ological antioxidant inhibits lipid oxidation, it is suggested that low serum 
concentrations of bilirubin is associated with atherosclerosis. The aim of 
this study was to evaluate the relationship between bilirubin levels and 
coronary atherosclerosis. The coronary calcium score (CCS) of 172 subjects 
(male 63, mean age 60.5 ± 1.0) with type 2 diabetes were evaluated in Ye-
ungnam University Hospital. The subjects were divided into two groups with 
CCS 10 as the cut off. Higher CCS was signifi cantly associated with lower 
bilirubin (p<0.05), but after adjusted with age, no longer correlation were 
seen (p=0.121). To determine the relationship between subclinical coronary 
atherosclerosis and bilirubin, the subjects with previous history of cardio-
vascular disease were excluded. In 138 subjects (male 54, mean age 58.4 ± 
1.1), higher CCS was signifi cantly associated with lower levels of bilirubin. 
After adjusted with age, duration of diabetes, and history of hypertension, 
CCS was also inversely related with bilirubin (p<0.05). These results suggest 
that lower levels of bilirubin might be considered as a risk factor of coro-
nary artery disease, especially in type 2 diabetics without cardiovascular 
disease.

2201-PO
Differences between Teaching and Non Teaching Hospitals in the 
Effects of Myocardial Infarction Severity and Treatment Proce-
dures on Mortality among Diabetic Patients
PRISCILLA O. OKUNJI, JOHNNIE DANIEL, ANTHONY W. WUTOH, Washington, DC

The long-standing argument that focused on whether there are any sta-
tistical signifi cant results in outcomes between teaching and non-teaching 
hospitals is investigated. Very little research has examined the differences 
in outcomes of teaching and non-teaching hospitals inpatient with both 
myocardial infarction (MI) and type 2 diabetes (T2D). Using data from In-
ternational Classifi cation of Diseases-9-Clinical Modifi cation (ICD-9-CM) 
primary diagnosis codes from the Healthcare Cost and Utilization Project 
Nationwide Inpatient Sample database 2008, we assessed differences 
between teaching and non-teaching hospitals with regards to myocardial 
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infarction severity and treatment procedures, on mortality rates among dia-
betic inpatients controlling for patient and hospital characteristics. We ana-
lyzed 4,444 inpatients using ICD-9-CM with (4100, 41000, 410001-410002, 
41001 and 41010 for MI) and (25000 for diabetes). The results showed that 
there was a signifi cant difference between teaching and non-teaching hos-
pitals. Patients with major loss of function, X2=11.504,df=1, p<.001 died more 
in non-teaching hospitals 13(9.4%) than those that died in teaching hospitals 
8(4.6%). However, patients that had mechanical vent > 96 hours 21(75%), 
heart counter shock 3(100%), and indwelling catheter 7(77.8%) survived 
more in non teaching hospitals than those that had the same treatment 
procedures in teaching hospitals. Out of the 85 patients that had aortic or 
bypass surgeries, there was a 46(100%) survival rate in teaching hospitals 
when compared with 39(89.7%) in non-teaching hospitals. In conclusion, MI 
conditions that require critical surgeries warrant treatments at teaching 
hospitals regardless of patient characteristics. However, signifi cant differ-
ences noted in this study favored non-teaching hospitals with the exception 
of major MI severity and bypass surgeries.

Supported by: In part by NIH, National Center for Minority Health and Health 
Disparities

2202-PO
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2203-PO
Presence of Cardiovascular Disease Increases Prevalence of Erec-
tile Dysfunction by 11 Times in Patients With Type 2 Diabetes Mel-
litus
CHRISTOS SAMPANIS, BARBARA NIKOLAIDOU, PANAGIOTA ANYFANTI, ELENI 
GAVRIILAKI, GIORGOS TRIANTAFYLLOU, PANAGIOTIS PANAGOPOULOS, AN-
TONIOS LAZARIDIS, IOANNA ZOGRAFOU, EUGENIA GKALIAGKOUSI, MICHAEL 
DOUMAS, Thessaloniki, Greece

Erectile dysfunction is currently considered a disease of vascular origin 
and a consequence of cardiovascular disease, while an increased preva-
lence has been consistently reported in the background of type 2 diabetes 
mellitus. However, the burden of erectile dysfunction in patients with con-
comitant diabetes and cardiovascular disease compared to diabetics free 
from cardiovascular disease remains unclarifi ed. We thus conducted a study 
on consecutive patients with type 2 diabetes mellitus who attended the Dia-
betes Centre of our hospital. A thorough medical history was taken with em-
phasis placed on the identifi cation of cardiovascular disease (coronary heart 
disease, heart failure, cerebrovascular events or transient ischemic attacks). 
The International Index of Erectile Function (IIEF) questionnaire was used 
to detect cases of erectile dysfunction. A total of 93 diabetic male patients 
with a mean age of 67 years (Q1: 59, Q3: 74) were studied, of whom 80.6% 
exhibited erectile dysfunction. Cardiovascular disease was recorded in 40% 
of patients with erectile dysfunction, whereas only 5.6% of patients with 
normal erectile function presented cardiovascular disease (p=0.006). Pres-
ence of cardiovascular disease among male patients with diabetes mellitus 
was associated with an 11-fold increased risk of erectile dysfunction (OR: 
11.33, p=0.022). Physicians should acknowledge this likelihood and perform 
the appropriate screening and therapeutic interventions targeting erectile 
dysfunction in patients with diabetes mellitus and cardiovascular disease.

2204-PO
Correlation between Serum Level of Adiponectin and Severity of 
Coronary Artery Atherosclerosis in Patients With Type 2 Diabetes
SHENGNENG XUE, JUAN LEI, LI YAN, Guangzhou, China

Objectives: In this study we investigated the correlation between serum 
level of adiponectin and severity of coronary artery atherosclerosis in pa-
tients with type 2 diabetes. Methods: 90 patients with type 2 diabetes who 
were suspected with coronary heart disease were enrolled this study. Coro-
nary angiography was carried out in all participants, with measurements 
of serum levels of adiponectin. Patients were divided into four groups ac-
cording to the Gesini’s scores: 18 cases in group A (0 score); 41 cases in 
group B (1 to 20 scores); 16 cases in group C (21 to 40 scores) and 15 cases 
in group D (>=40 scores). Serum levels of adiponectin were compared in dif-
ferent groups, and multiple regressions were used to analyze the correlation 
factors of adiponectin. Results: Serum adiponectin concentration fell while 
the Gensini’s scores of coronary artery atherosclerosis increased (P<0.05, 
P<0.01); Serum level of adiponectin was positively correlated with the 
high-density lipoprotein cholesterol, while negatively correlated with the 
Gensini’s score of coronary artery atherosclerosis and homeostasis model 
assessment insulin resistance index (P<0.01). Conclusions: Low level of se-
rum adiponectin refl ected the severity of coronary artery atherosclerosis in 
patients with type 2 diabetes.

2205-PO
Lack of Association between Fasting Blood Glucose Levels and Ca-
rotid Artery Atherosclerosis in Subjects Without Diabetes Mellitus
JOHN DOUPIS, ANTONIOS MASTROKOSTOPOULOS, ALEXANDROS KOKKINOS, 
ALKIVIADIS KAFANTOGIAS, STAVROS LIATIS, NICHOLAS KATSILAMBROS, 
NICHOLAS TENTOLOURIS, Salamis, Greece, Athens, Greece

Diabetes mellitus (DM) and impaired glucose tolerance are associated 
with increased risk of carotid artery atherosclerosis. However, sparse data 
exist on the association between fasting blood glucose (FBG) levels and ca-
rotid artery atherosclerosis (CAA). Aim of this cross-sectional study was to 
examine the association between CAA with FBG, demographic and meta-
bolic factors. 90 non-diabetic subjects [mean age 55.9 ± 11.0 years; men/
women (n) 46/44] were recruited. Anthropometric and socioeconomic data 
were collected. Blood pressure was measured. Plasma glucose, lipids and 
C-reactive protein (CRP) were measured in the fasting state. Common and 
internal carotid arteries were examined using high resolution ultrasonog-
raphy for the presence of atherosclerotic plaques and intima-media thick-
ness (IMT) was measured. Multivariate logistic regression analysis, after 
adjustment for gender, BMI, physical activity, alcohol consumption, level of 
education, HDL cholesterol and triglycerides, showed a signifi cant positive 
association between a composite end-point defi ned as presence of either 
carotid atherosclerotic plaques or IMT>0.9 mm and age (p=0.002), smoking 
(p=0.04), systolic blood pressure (p=0.006) and LDL-cholesterol (p=0.004) 
and a trend for association with CRP (p=0.051). No signifi cant association 
was found between this composite end-point and FBG levels (p=0.85). No 
signifi cant association was found between FBG status examined as dichoto-
mous variable (values <90 mg/dl, 90-99 mg/dl and >100 mg/dl) variable with 
CCA. IMT values were not different between subjects with normal fasting 
glucose (NGT) and impaired fasting glucose (IFG) (p=0.18). The % of subjects 
with atherosclerotic plaques was not different between those with NGT and 
IFG (p=0.44). As expected, most of the classical risk factors were associ-
ated with CCA. The novel fi nding of the study was the lack of association 
between FBG levels and CCA in subjects without DM.

2206-PO
Effects of Alpha Blocker Therapy for Benign Prostatic Hypertrophy 
on Diabetic Complications
SKY GRAYBILL, ROBERT VIGERSKY, Bethesda, MD

Many men with type 2 diabetes mellitus (T2DM) and benign prostatic hy-
pertrophy (BPH) use alpha blocker (AB) therapy for BPH control. ABs lower 
blood pressure and lipids. The purpose of this study was to assess if men 
with T2DM who take ABs for BPH have reduced diabetic complications. 
We reviewed 1100 charts men with T2DM and BPH already taking either an 
angiotensin converting enzyme inhibitor or angiotensin receptor blocker. Of 
these, 330 men took ABs for BPH for 1 year or more: 69 on alfuzosin, 156 on 
doxazosin, 49 on terazosin and 56 on tamsulosin. The blood pressure for AB 
users was not signifi cantly different from nonusers (133/71 vs. 134/70, p > 
0.072). However, AB users had higher rates of peripheral vascular disease 
(p < 0.001) and cerebrovascular events (p < 0.036) compared with nonuers. 
Patients on tamsulosin had more CAD than non-users (69.6% vs. 44.8%, p < 
0.001), doxazosin or terazosin. Patients on doxazosin had higher rates of hy-
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pertensive kidney disease (29.5% vs. 14.2%, p <0.001) than nonusers. There 
was no difference in the rates of retinopathy and neuropathy between AB 
users and nonusers. Doxazosin users had lower GFRs (53 vs. 61, p< 0.001), 
higher creatinines (1.4 vs. 1.2, p< 0.001) and higher rates of nephropathy 
(46.8% vs. 33.5%, p= 0.002) than AB nonusers. The complication differences 
for AB users compared with 5-alpha reductase inhibitors users was similar 
to AB users compared with AB nonusers. Patients on no medication for BPH 
had lower rates of CHF (21 vs. 29%, p = 0.015), dissection (3 vs. 8%, p = 
0.011) and Cr >1.5 mL/min (27 vs. 36%, p = 0.024) compared to AB users. In 
conclusion, ABs do not appear to give additional protection against develop-
ing diabetic complications. In fact, AB use was associated with more car-
diovascular and renal disease. The data suggests that alfuzosin or terazosin 
are associated with fewer adverse effects than doxazosin or tamsulosin. 
Prospective randomized controlled trials are necessary to determine if there 
is a causal relationship between ABs and adverse outcomes.

 2207-PO
Effects of Dysglycemia on HDL Functionality in Overweight and 
Obese African American Women
TRUDY R. GAILLARD, SAMPATH PARTHASARATHY, KWAME OSEI, Columbus, 
OH, Orlando, FL

Background: African American women (AAW) with dysglycemia (DYS) 
suffer more from cardiovascular diseases (CVD) than white women, despite 
higher HDL-C/Apo A1 and lower serum triglycerides. In order to explain the 
higher CVD risks in AAW with DYS, we examined the metabolic characteris-
tics of AAW with DYS (fasting glucose >90mg/dl) and normal glucose toler-
ance (NGT) (fasting glucose <90mg/dl). Subjects, Materials and Methods: 
We examined the metabolic risk factors of 40 overweight/obese AAW (19 
DYS and 21 NGT), mean age (51.1±11.7 years), systolic BP (124±13.5mmHg) 
and diastolic BP (75.8±6.8mmHg) and body mass index (BMI) 35.8±7.2kg/m2.
Fasting glucose (GLU), insulin (INS), c-peptide (C-P), lipids and lipoproteins, 
ApoA1, ApoB and hCRP and oxidized-LDL (ox-LDL) and standard OGTT were 
performed in each subject. Insulin resistance was calculated by HOMA-IR 
and body composition by DEXA. HDL-functionality was measured by paraox-
onase enzyme (PON1) activity. Results: AAW with DYS had higher fasting 
GLU (98.1±10.1 vs. 81.1±5.6mg/dl, p=0.0001), INS (13.8±11.5 vs.7.2±2.7uU/ml, 
p=0.01), C-P (3.4±2.8 vs 2.7±1.0ng/ml, p=0.102), A1c (6.1±0.32 vs. 5.80.28%, 
p=0.003), 2hr GLU (117.7±19.0 vs 89.1±22.1mg/dl, p=0.0001), INS (74.5±55.7 
vs. 57.2±24.2 uU/ml, p=0.219) and C-P(11.9±3.8 vs.11.8±5.4ng/ml, p=0.945). 
DYS AAW were more insulin resistant (HOMA-IR- 3.4±2.8 vs 1.4±0.55%, 
p=0.005) vs NGT. DYS was associated with lower HDL-C (48.5±8.7 vs 
64.2±18.4mg/dl, p-0.001) and ApoA1 (157.7±23.4 vs. 177.4±34.3mg/dl, 
p=0.03). Total cholesterol, triglycerides, LDL-C and ApoB were not differ-
ent. HDL functionality (PON1- 0.59±0.37 vs. 0.77±0.43ng/dl, p=0.173), ox-
LDL (8.0±2.1 vs. 8.1±2.3U/L, p=0.922) and hCRP (6.2±6.2 vs. 4.7±4.2mg/dl, 
p=0.378) were also not different in DYS AAW. Conclusion: Unlike traditional 
CVD risk factors DYS had no effect on HDL functionality (PON1) and proin-
fl ammatory markers in obese AAW.

Supported by: CCTS Award Number UL1RR0257

2208-PO
Association between Non-Conventional Infl ammatory Markers, 
Cardiological Tests and Adverse CV Outcome in Type 2 Diabetes
ANNE PERNILLE OFSTAD, KÅRE I. BIRKELAND, SVEND AAKHUS, ELSA ORVIK, 
PÅL AUKRUST, THOR UELAND, LARS GULLESTAD, ODD ERIK JOHANSEN, Rud, 
Norway, Oslo, Norway, Asker, Norway

Robust cardiovascular (CV) markers are needed to identify undiagnosed 
CV disease in type 2 diabetes (T2D). We assessed the long term association 
between non-conventional CV risk markers to major CV events (MACE) (CV 
death, myocardial infarction [MI], stroke, hospitalization for unstable angina 
pectoris (hosp UAP) or coronary revascularization [revasc]). 135 Caucasians 
with T2D (mean age/diabetes duration 59±10/7±6 yrs, 26% females) had in-
fl ammatory markers (CRP, interleukin [IL]-6 , IL-10 and Activin A), max stress 
ECG (evaluated by ST- depression [pathological 1 mm], recovery patterns of 
the ST-segment [pathological if clockwise loop] and the ST/HR slope [patho-
logical if  -2.4 μV/bpm]) and echocardiography assessed at baseline (BL). 
Mean±SD observation time was 7.9±1.7 yrs. At BL the study cohort (BMI 
30.0±5.4 kg/m², HbA1c 7.6±1.6%, eGFR 90.3±18.6 mL/min) had moderate 
elevated CV risk (43% microalbuminuria, mean Framingham 10 year CV-risk 
9.6 ± 6.6 %). During 1062 personyears, 14 patients experienced 24 MACE (4 
CV deaths, 7 strokes, 6 MIs, 5 revasc, 2 hosp UAP) giving a yearly MACE rate 
of 2.3 %. Higher cumulative MACE incidence was seen among those with a 
pathological recovery loop, IL-6 > 0.6 pg/mL and Activin A > 0.56 ng/mL (Fig-
ure). Rate ratio for MACE when positive CV marker at BL were 11.6 for the ST/

HR-loop, 6.7 for Activin A and 2.4 for IL-6. In conclusion, non-conventional in-
fl ammatory markers and cardiological tests were associated with a high MACE 
incidence in T2D, suggesting these as potential new robust CV markers. 

Supported by: Norwegian Health Authority South East

 2209-PO
Activated Protein C Imparts Its Cardioprotective Effects through 
Modulating Glucose Metabolism
ROBERT COSTA, JINGYING WANG, LIKUI YANG, ALIREZA REZAIE, JI LI, Buffalo, 
NY, St. Louis, MO

Myocardial ischemia is accompanied by signifi cant suppression of glucose 
and fatty acid metabolism due to oxygen deprivation, leading to impaired mi-
tochondrial oxidative phosphorylation and energy crisis in cardiomyocytes. 
One of the strategies to limit cardiac injury is targeting energy salvage 
pathway. AMP-activated protein kinase (AMPK) is a key regulator in meta-
bolic and stress pathways in response to ischemia. Recently, we identifi ed 
AMPK signaling pathway mediates the cardioprotection of activated protein 
C (APC) against ischemic injury. In this study, we further investigated APC 
and its anticoagulant activity lacking APC mutant, APC-2Cys, initiated AMPK 
signaling that resulted in the augmentation of stress inducible glucose trans-
porter 4 (GLUT4) translocation to the membrane in the heart during ischemia/
reperfusion (p<0.005). Moreover, glucose uptake was signifi cantly enhanced 
in the post-ischemic heart in both APC and APC-2Cys groups as compared to 
vehicle group during ischemia/reperfusion (p<0.05). Furthermore, this lead to 
an increase in glucose oxidation in both APC treated (p<0.01) and APC-2Cys 
treated (p<0.01) hearts, while the fatty acid oxidation in the ischemic hearts 
were signifi cantly inhibited by both APC and APC-2Cys as compared to ve-
hicle (p<0.01). Intriguingly, the reactive oxygen species (ROS) production in 
ischemia and reperfusion hearts were attenuated by APC and APC-2Cys 
treatment but not by the APC mutant lacking signaling capacity, APC-E170A. 
APC-E170A also did not show any effect on the glucose oxidation and fatty 
acid oxidation in the ischemic heart, which indicates the importance of the 
signaling domain of APC in modulating substrate metabolism in the heart 
during ischemia and reperfusion. Therefore, APC-2Cys is a potential drug for 
treatment of ischemic heart disease via modulating substrate metabolism 
without the risk of bleeding. 

Supported by: NIH

2210-PO
The Infl uence of Stress Hyperglycemia in the Activity of Daily Living 
in Stroke Patients
XIAOYING ZHOU, LI CHEN, XINGUO HOU, YU SUN, JUN SONG, PENG LIN, Jinan, 
China

Some studies have confi rmed that stress hyperglycemia is relevant with 
neurological impairment in stroke patients. Our study retrospectively ana-
lyzes the clinical data of 452 non-diabetics stroke patients in QiLu hospital 
in 2010 to explain the infl uence and forecast value of varying degrees of 
stress hyperglycemia in stroke patients’ daily living activity. We fi nd that 
stress hyperglycemia most often occurs in senile patients (Exp(B)= 4.160), 
patients with atrial fi brillation (Exp(B)=2.905), hypertension (Exp(B)=2.157) 
or hypertriglyceridemia (Exp(B)=1.701). The risk of stress hyperglycemia in 
patients with hemispheric stroke is higher than in people with other parts of 
cerebral infarction (Exp(B)=2.259). Pearson correlation display stress hyper-
glycemia, BUN, Fib, D-Di and PT% are related with ADL score. Put this fi ve 
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indicators into linear regression equation in which ADL index is Y value. The 
rise of fi rst four level and decline of PT% contribute to the fall of ADL score 
(B=-2.812, -1.048, -4.271, -4.845, 0.315). All the patients were taken into eu-
glycemia group(FBG<110mg/dL), mild stress hyperglycemia group (110mg/
dL FBG<126mg/dl) and severe hyperglycemia group (FBG 126mg/dl). The 
average ADL score in mild stress hyperglycemia group and severe hyperg-
lycemia group is lower than in euglycemia group, while it’s lower in severe 
hyperglycemia group than in the mild rise group. Sparman rank correlation 
analysis shows there are positive correlation between stress hyperglyce-
mia and serious degree of activity disorder in stroke patients (P<0.0001 rs= 
-0.2643). Our study shows that stress hyperglycemia is related with the high 
risk of activity disorder in stroke patients. Early detecting and regulating FBG 
in stroke patients should be emphasized.

2211-PO
Analyses of Related Factors to Predict Diabetic Vascular Attacks: 
Retrospective Study of Diabetic Outpatients
TADAFUMI KAJIMOTO, MAMI SUZAWA, RIEKO A. HIRAO, HARUHIKO KOU-
HARA, Osaka, Japan

Most of the risk factors facing diabetic patients were already treated by 
our usual therapies. In such a case, routine lab and physical examinations 
are crucial in predicting an ischemic attack. Retrospective 5 year analysis 
of 598 (329 male and 269 female) diabetic patients, with 43 brain and 77 
heart ischemic attacks, were performed. We used an alternative method to 
elucidate the relationship using Spermann correlation analysis, as multiple 
regression analysis showed insignifi cant correlation between ischemic at-
tack and lab tests. Brain ischemia attack had signifi cant correlation with 
age, Brinkman index (number of cigarettes x smoking years), progression 
scale of retinopathy (1:NDR, 2:SDR, 3:PPDR, 4:PDR), nephropathy (1:normal, 
2:microalbuminuria, 3:macroalbuminuria, 4:renal failure), sum of total scale 
of complications including retinopathy, nephropathy and neuropathy (1:none, 
2:positive), left ankle brachial index, bilateral pulse wave velocity (cm/sec), 
progression scale of aortic calcifi cation (1:none, 2: calcifi cation), sum of 
plaque thickness (mm) of bilateral cervical arteries, and progression scale of 
electrocardiogram (1:normal, 2:minor change, 3:ischemic sign, for example, 
negative T, 4:ST elevation or abnormal Q). Cardiac ischemia attack had a 
signifi cant correlation with age, progression scale of nephropathy, sum of 
total scale of complications, progression scale of dislipidemia (none:1, posi-
tive:2), and progression scale of electrocardiogram. Each correlation coef-
fi cient was multiplied to data, divided by absolute value of the mean before 
integrating its output. We performed nonparametric analysis between the 
fi nal data and the occurrence of ischemic attacks. Signifi cant correlations 
(p<0.05) were detected in both brain and heart attacks. Comprehensive 
analysis of a broad range of routine lab tests are key factors in the diagnosis 
of treated heterogenous patients.

2212-PO
Effects of High Concentration of Insulin and Homocysteine on Apop-
tosis and Expression of Caspase-3 in Human Vascular Endothelial 
Cells
YU HAN, Taiyuan, China

The purpose is to investigate the effect of high levels of insulin on en-
dothelial cells apoptosis, and to explore the expression of caspase-3 in 
this process. First, we incubated Human Vascular Endothelial Cells (HU-
VECs) in medium with different concentrations of insulin (Ins, from 0.1 to 
10000nmol/L) or homocysteine (Hcy, from 0 to 5.00mmol/L) separately for 
24h, 48h, 72h. Then according to the MTT assay results of these cells, we 
arranged four groups , control group, high-Ins group (500nmol/L), high Hcy 
group(5mmol/L)and high-Ins with high Hcy group (500nmol/L+5mmol/L). The 
four groups were incubated separately for 24h, 48h, 72h. Activities of SOD 
and levels of MDA were measured by spectrophotometry. Flow cytometer 
were applied to observe cell apotosis. The expression of caspase-3 mRNA 
was measured by RT-PCR. The result show low concentration of insulin pro-
moted the proliferation of endothelial cell, and the peak effect was with 
50nmol/L. But more than a certain concentration(500nmol/L), the insulin 
inhibited the proliferation dose-dependently and time-dependently. The 
inhibition of cell proliferation was not apparent with low concentration of 
homocysteine, but it would be more and more obvious with the increase of 
concentration and time. Meanwhile, the activities of SOD were markedly 
lower, while the level of MDA and the expression of caspase-3 mRNA were 
greatly higher in high-Ins group or high-Hcy group, compared with the con-
trol group(P<0.01). And these differences were even more obvious in the 
high-Ins with high-Hcy group in a time-dependent manner.(P<0.01). We con-
cluded high level of insulin and/or homocysteine could inhibit endothelial 

cells proliferation and injure the cells. They might activate apoptotic gene 
directly or indirectly through oxidative stress mechanism and up-regulate 
the expression of caspase-3. High level of homocyseine might be an impor-
tant risk factor of vascular injury in the diabetes.

Supported by: Shanxi Provincial People’s Hospital

2213-PO
Clinical Evaluation of Silent Coronary Heart Lesions in 267 Japa-
nese Type 2 Diabetic Patients for the First Time Hospitalized to Treat 
and Control Diabetes Mellitus
NAOKI SHIMO, YUKAKO SAKAGUCHI, SHOHEI KAWAGUCHI, ERIKO TERAMOTO, 
RIEKO OKANO, KAYOKO RYOMOTO, MASASHI KUBOTA, MAKOTO OHASHI, YOU-
JI HAZAMA, MASAMI NISHINO, MAKOTO NOMURA, Osaka, Japan

Aim of the study: As the number of diabetic patients is increasing in Ja-
pan, atherosclerosis especially ischemic heart disease (IHD) becomes an im-
portant complication. In this study, we have tried to evaluate the prevalence 
of silent coronary lesions and clinical profi les of diabetic patients without 
any symptoms of angina before admission to control blood glucose. Methods 
and subjects: Total 267 type 2 diabetic patients without any previous IHD 
were studied in the year of 2010. After admission, coronary evaluation was 
carried out at fi rst by the double Master two-step test in electrocardiogram. 
Subjects with positive results in Mater two-step test were further studied 
by coronary angiogram or myocardial perfusion scintigram. Results and 
conclusions: In 11% cases (30/267), presence of IHD was suspected after 
Master two-step test. In these patients, clinical profi les were as follows; 
ages and durations of DM: 66±10 and 13±11 years, BMI: 25.1 kg/m2, HbA1c: 
10.4±1.9%, LDL: 118±42, HDL: 56±18, TG: 211±116 mg/dl. Further coronary 
evaluation was carried out by either coronary angiogram or myocardial per-
fusion scintigram. As a result, in 8% (21/267) cases, coronary atherosclerotic 
lesions were diagnosed (single vessel: 7 cases, multiple vessels: 10 cases, 
no lesion: 4 cases). From this study, 1) prevalence of non-symptomatic coro-
nary atherosclerosis in general Japanese type 2 diabetic patients could be 
estimated, and 2) it would be clarifi ed the clinical important to evaluate the 
silent IHD even in Japanese type 2 diabetic patients with longer durations.

2214-PO
The Relationship between the Blood UA Level and the Coronary Ar-
tery Disease
XU WEN-MING, MEI WEI-YI, ZHANG CHANG-RAN, CUI WEI-LING, LI YAN-BING, 
Guangzhou, China

Purpose: To explore the relationship between the blood Uric Acid (UA) 
level and the coronary disease level with the lesion forms of the patients 
who get illness of diabetes mellitus (DM) merging with coronary artery 
disease (CAD). Method: The main idea is to choose 116 instances. In these 
instances, the DM patients are confi rmed to have the CAD by using coronary 
angiography (CAG). Analyze the relationship between blood UA level and the 
degree of coronary lesions, and the complexity of coronary lesions separate-
ly. Result: Shown hypothesis of this article implies that there exists a linear 
relationship between the degree of DM merging with CAD and glycosylated 
hemoglobin (HbAlc), blood UA, as well as the level of high-density lipopro-
tein (HDL) and cholesterol. This hypothesis is represented by the multiple 
factors stepwise regression analysis. However, the blood UA level of the pa-
tients who have complex coronary artery stenosis is much higher than those 
who do not have (P=0.036). Conclusion: The obtained conclusion represents 
that the increasing of blood UA level is partially related to the development 
of coronary atherosclerotic lesions in patients with diabetes. Also, UA level 
may affect the stabilization of the plaque.

2215-PO
Assessment of Cardiovascular Risk Factors in Patients With Type 2 
Diabetes Mellitus
DRAGUT R. RAMONA, EMILIA RUSU, GABRIELA RADULIAN, CRISTINA PARPALă,
HORATIU POPESCU, RALUCA NAN, Bucharest, Romania

The study objects were to evaluate the cardiovascular risk factors and 
to estimate the cardiovascular risk in patients with type 2 diabetes with or 
without metabolic syndrome, also to appreciate the correlations between 
cardiovascular risk scores and lipid profi le, anthropometric parameters and 
metabolic balance. It is a transversal, observational study which included 
a total of 235 patients, was held at the National Institute of Diabetes, Nu-
trition and Metabolic Diseases “N.C. Paulescu” Bucharest. Patients were 
divided in two groups: group A, 139 patient with type 2 diabetes and MS, 
and group B, 96 patients with type 2 diabetes without MS. The variables 
recorded were: anthropometric parameters, height, weight, waist circumfer-
ence, hip circumference, BMI, biochemical parameters followed were blood 
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glucose, glycosylated hemoglobin, lipid profi le (cholesterol, triglycerides, 
HDL-cholesterol), liver profi le (ALAT, ASAT, GGT, bilirubin, albumin, total 
protein), blood count and systolic blood pressure. For cardiovascular risk as-
sessment chart we used JBS/BNF and UKPDS software. Of the 235 study 
subjects, 57% were women and 43% male, and the mean age was 58,6 ± 
9,4 years, with type 2 diabetes for 8,6 years. Using the UKPDS score 36,7% 
of metabolic syndrome patients (n = 51) and 10,4% of the patients without 
metabolic syndrome (n = 10) presented an increased risk of CVD. UKPDS- 
CHD score was strongly correlated with age (r ^ 2 = 0,29, p = 0,02), systolic 
blood pressure (r ^ 2 = 0,32, p = 0,03), cholesterol (r ^ 2 = 0,29, p = 0,045). 
BMI and waist circumference did not correlate with UKPDS- CHD score. Us-
ing BNF score 16,5% of MS patients (n = 23) and 4,2% of patients without 
MS (n = 4) were at increased risk of CVD. The strongest correlations found to 
BNF score were the systolic blood pressure and age. UKPDS score identifi es 
more patients at high cardiovascular risk. Finding people with diabetes and 
increased cardiovascular risk, as well as the control of cardiovascular risk 
factors is very important in medical practice.

2216-PO
Prevalence of Co-Existence Atherosclerosis in Vascular Beds in 
Patients With Type 1 and 2 Diabetes
SVETLANA GRACHEVA, INNA KLEFORTOVA, NATALIA ZAITSEVA, IRINA BOND-
ARENKO, KONSTANTIN MELKOZEROV, VICTOR KALASHNIKOV, MINARA SHAM-
KHALOVA, ELVINA TUGEEVA, YURIY BUZIASHVILI, MARINA SHESTAKOVA, Mos-
cow, Russian Federation

To estimate prevalence and clinical traits of co-existence of hemodynami-
cally signifi cant atherosclerosis in two or more vascular beds in type 1 and 
2 diabetes patients (T1DP, T2DP). This study included 50 T2DP (16 women, 
age 62,94 ±10,2 years) and 20 T1DP (15 women, age 40,2 ±11,2 years), 50 
patients without diabetes (PWD). T2DP and PWD underwent selective coro-
nary angiography (SCA), T1DP - coronary artery calcifi cation (CAC) by CT, 
20% T1DP - SCA. All patients underwent duplex ultrasonography (DU) of bra-
chiocephal arteries (BCA), vessels of lower extremities. Renal arteries (RA) 
were assessed by DU or angiography. SCA revealed stenosis in 94% T2DP 
with multivessel coronary artery disease in 82% , in PWD - 80% (37,2%) 
respectively. DU revealed stenosis in vessels of lower extremities in 44%, 
BCA in 30%, RA in 10%. All patients had arterial hypertension (AH), 66% - 
myocardial infarction (MI) (PWD - 12%) and 8% - stroke in past. HbA1c was 
8,29±1,4%, LDL -2,74±0,9 mmol/L. Diabetic nephropathy (DN) was present 
in 58%, diabetic retinopathy (DR) - in 46%. In 18.1% T1DP according to the 
CAG revealed stenosis of coronary arteries, while according CT increased 
calcifi cation of the coronary arteries, in 9%. DU revealed stenosis in vessels 
of lower extremities in 36%, BCA in 5%, RA in 5%. Most of the patients had 
AH, 20% - MI in past. HbA1c was 8,8±1,5%, LDL -2,7±0,8 mmol/L.DN was 
present in 90%, DR -in 90%. The co-existence atherosclerosis in 2 vascular 
beds were identifi ed in 38%, in 3 vascular beds -12%, in all 4 vascular beds 
-6% T2DP, in 15%, 12%, 5% T1DP respectively. High prevalence of co-exis-
tence atherosclerosis in two or more vascular beds in T1DP and T2DP was 
associated with poor glycaemic control, AH, microvascular complications, 
dyslipidemia, previous MI.

COMPLICATIONS—MACROVASCULAR—CELLULAR 
MECHANISMS OF ATHEROGENESIS IN DIABETES

2217-PO
Higher Myocardial Lipid Content in Female Diabetics Compared 
to Male With Similar Diabetes Duration, Strongly Correlate With 
GDF15 Serum Concentrations
LANA KOSI, MICHAEL SPONDER, JANETTE STRAMETZ-JURANEK, MAREK 
CHMELIK, ALEXANDRA KAUTZKY-WILLER, Vienna, Austria

Background: Type II diabetes is associated with a diastolic dysfunction 
of the heart. The reason possibly being the increased myocardial lipid con-
tent due to cardiac glucolipotoxicity common in diabetic and obese subjects. 
GDF15 is an infl ammatory and apoptotic protein up-regulated in the injury of 
the heart. Female diabetics have a 4-6- fold increased risc for cardiovascu-
lar events possibly due to lac of the protective estrogen effect. Methods: 
60 Patients, 30 male and 30 female, treated at our diabetes metabolic unit 
of the Medical University of Vienna underwent magnetic resonance spec-
troscopy performed with 3 Tesla Siemens MRT. GDF-15 was measured in 
serum of the patients by Quantikine ELISA assays. Results: The mean age 
was 55,9±7,2, weight 88,3±17, BMI 31,6± 5,1kg/m2 and duration of diabetes 
6±2 years. Female patients had signifi cantly higher myocardial lipid content 
than male diabetics (1,9±0,5 vs 0,9±0,3, p=0.003). Ejection fraction was de-

creased similarly in both sexes (51,4±2,3 vs 49,2±0,9, p_ns). GDF15 levels 
were increased in both sexes and did not differ signifi cantly (2358±180 pg/
ml). However GDF15 serum concentrations strongly correlated with cardiac 
lipid content (rS=0.33; p=0.015rS=0.35; p=0.009) especially in female pa-
tients (rS=0.35; p=0.009) pointing toward the fact that female diabetics 
suffer from severe cardiac injury after even 6 years diabetes duaration com-
pared to th male patients Coclusion: To conclude type II diabetes per se is 
a risc factor for cardiovascular events, especially in women, perhaps due 
to increased myocardial fat resulting in dyastolic dysfunction, strongly cor-
relating with increased GDF15 levels. GDF-15 can be seen as a possible early 
marker for cardiac injury in type II diabetic patients, with a special focus on 
women being at higher risk.

2218-PO

WITHDRAWN

 2219-PO
Green Tea Polyphenol EGCG Promotes Autophagy in Vascular En-
dothelial Cells via CaMKK /AMPK-Mediated Mechanisms
PRATIBHA VASHISTA, HYUN-JU JANG, SIMONE D. RIDGEWAY, MICHAEL J. 
QUON, JEONG-A KIM, Birmingham, AL, Baltimore, MD

 Epigallocatechin gallate (EGCG) is a green tea polyphenol with metabolic 
and cardiovascular actions that may mediate effects of green tea consump-
tion to improve cardiovascular mortality. However, effects of EGCG on au-
tophagy are unknown. EGCG activates AMPK, a regulator of cellular energy 
metabolism and autophagy. Therefore, we examined whether EGCG-stim-
ulated AMPK in vascular endothelial cells promotes autophagy to oppose 
methylglyoxal-induced cellular damage. Methylglyoxal, a dicarbonyl product 
of metabolic pathways, is elevated in diabetes and promotes formation of ad-
vanced glycation end products that cause endothelial cell death. Treatment 
of bovine aortic endothelial cells (BAEC) with EGCG (10 μM, 2 min) stimulated 
phosphorylation of AMPK and UNC-51-like kinase (ULK1). EGCG (5 μM - 50 
μM) also stimulated LC3-II formation in a dose- and time-dependent manner 
as well as formation of autophagosomes (assessed by electron microscopy). 
To help elucidate signaling pathways regulating EGCG-stimulated LC3-II 
formation, we pre-treated BAEC with pathway-selective chemical inhibitors 
targeting PI 3-kinase (wortmanin), AMPK (compound C), CaMKK  (STO-609), 
ERK (PD98059), p38 MAPK (SB203580), or the antioxidant N-acetylcystein 
(NAC). Only wortmannin, compound C, and STO-609 pre-treatment signifi -
cantly blunted EGCG-stimulated LC3-II formation. Pretreatment of BAEC 
with STO-609, but not NAC, inhibited EGCG-stimulated phosphorylation of 
AMPK and ULK1. Chelation of intracellular calcium with EGTA or BAPTA-AM, 
and siRNA knock-down of CaMKK  inhibited EGCG-induced LC3-II forma-
tion. EGCG treatment of BAEC prevented methylglyoxal-induced cell death. 
When autophagy was inhibited with chloroquine, Compound C and STO-
609, methylglyoxal-induced cell death was enhanced. Taken together, our 
results suggest that EGCG-stimulated autophagy occurs through CaMKK /
AMPK-mediated mechanisms to oppose endothelial dysfunction caused by 
diabetes.

Supported by: NIH

2220-PO
Hyperhomocysteinemia Aggravates Hyperglycemia-Induced En-
dothelial Dysfunction: Role of Calpain
ZHONGJIAN CHENG, XIAOHUA JIANG, MEGHANA PANSURIA, PU FANG, JIN-
SHAN LIU, KARTHIK MALLILANKARAMAN, ROSARIO SCALIA, DOMENIC PRA-
TICO, MUNISWAMY MADESH, ANDREW I SCHAFER, XIAOFENG YANG, HONG 
WANG, Philadelphia, PA, New York, NY

Accumulative evidence indicates that hyperhomocysteinemia (HHcy) is 
a strong risk factor of cardiovascular diseases in diabetes, but the mecha-
nisms are unclear. In this study, we investigated the role and mechanisms 
of HHcy in hyperglycemia (HG)-induced endothelial dysfunction (ED) in the 
aorta from cystathionine -synthase heterozygous defi cient (CBS-/+) mice. 
HG (524 to 675 mg/dl) was induced in the CBS-/+ mice by streptozotocin (STZ). 
Moderate and severe HHcy was induced in CBS-/+ mice by fed a high me-
thionine diet (plasma homocysteine, 88 and 172 μmol/l, without and with 
STZ, respectively). Severe HHcy aggravated HG-impaired endothelium-
dependent vascular relaxation to acetylcholine (ACh) (Maximal relaxation 
from 82.9 to 62.7%). Vascular relaxation to ACh was completely abolished by 
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nitric oxide (NO) synthase inhibitor NG-nitro-L-arginine methyl ester, indicat-
ing that NO plays a major role in HHcy/HG-induced ED. HHcy-impaired relax-
ation to ACh in HG was reversed by preincubation the vessels with calpain 
inhibitors MDL28170, ALLM and Calpeptin or antioxidants Glycol-Superoxide 
Dismutase (PEG-SOD) and Tempol or treatment with MDL28170 (1 mg/kg, 
i.p., 2 weeks). Endothelium-independent relaxation to sodium nitroprusside 
was not changed. HHcy increased HG-induced calpain activation in mouse 
aorta and cultured mouse primary aortic endothelial cells. HHcy increased 
HG-induced O2

- generation and nitrotyrosin expression in the endothelium of 
aorta and urinary 8-isoprostan levels. Hcy increased D-glucose (DG)-induced 
O2

- generation and calpain activation in cultured human aortic endothelial 
cells (HAECs) which were reversed by MDL28170 and PEG-SOD, respectively. 
Finally, Hcy aggravated DG-induced NO reduction and eNOS inactivation in 
HAECs which was reversed by MDL28170. Our results indicate that HHcy 
aggravated HG-induced ED in aorta, at least in part, by calpain-dependent 
eNOS inactivation and superoxide production.

2221-PO
Glucose Reduced Acidic Fibroblast Growth Factor Signaling in Car-
diomyocytes
LINBO ZHANG, SHALI CHEN, BIAO FENG, CHI ZHANG, LU CAI, XIAOKUN LI, SUB-
RATA CHAKRABARTI, London, ON, Canada, Wenzhou, China

Fibroblast growth factor (FGF) is a family of at least 18 structurally and 
functionally relevant polypeptides characterized by a high affi nity to heparin. 
Acidic fi broblast growth factor (aFGF) is found mainly in the brain, retina, and 
acts as a multifunctional protein, exerting tissue mitogenic and protective 
actions against various kinds of stress. Recently, a mutant aFGF (MaFGF) 
was created by deleting a part of FGF genes that relate to its mitogenic ac-
tion and still contained its cytoprotective function. In this study, we investi-
gated the effect and possible mechanism of MaFGF on high glucose-treated 
neonatal rat cardiomyocytes. Neonatal rat myocytes were isolated from 
new-born Sprague-Dawley rat heart ventricle. Isolated cardiomyocytes were 
randomly assigned to four groups as control (5mmol/L), high glucose(HG, 25 
mmol/L), HG+aFGF, and HG+MaFGF. Total RNAs were isolated from the car-
diomyocytes using the TriZol Reagent and the expressions of genes (aFGF, 
ANP, TGF- , ANG, BNP, HO-1, eNOS, and iNOS) were examined. MicroRNAs 
were extracted from the cardiomyocytes using the mirVana miRNA isola-
tion kit and then the microRNAs (miRNA21, 133a, 195; all target aFGF) were 
analyzed with Real-time PCR. All the data were normalized to -actin or 
U6 to account for differences. The results showed that treating cardiomyo-
cytes with HG for 48h augmented the mRNA expressions of ANP, ANG, and 
eNOS compared to the control group. At the same time, the expressions of 
aFGF was down-regulated and level of miRNA21 was increased. However 
the expressions of miRNA133a and miRNA195 were reduced. Incubation of 
cardiomyocytes with aFGF and MaFGF reduced the expression of ANP, ANG 
and eNOS. Interestingly MaFGF incubation decreased miRNA21 level in a 
dose dependent manner. Data from this study demonstrate that glucose can 
affect expressions of several transcripts in rat cardiomocytes through aFGF, 
which is regulated by miRNA21. MaFGF with its cytoprotective action may 
potentially be an important therapeutic tool.

Supported by: Canadian Diabetes Association and Heart and Stroke Foundation 
of Ontario

2222-PO
Sirt1 Activation Reduces Endothelial Damage Caused by Hypergly-
cemia Induced ER Stress
TERESA V. FIORENTINO, TERESA PROCOPIO, FRANCESCO ANDREOZZI, FRANCO 
ARTURI, GIORGIO SESTI, MARTA L. HRIBAL, Catanzaro, Italy

Despite intense research the molecular processes by which diabetes pro-
motes atherosclerosis are not yet fully known. We hypothesize that chronic 
hyperglycemia, through the glucosamine (GlcNAc) pathway, may induce en-
dothelial dysfunction promoting endoplasmic reticulum (ER) stress and that 
Sirtuin1 (SIRT1) may be able to counteract GlcNAc action. To test this hypoth-
esis, human umbilical vein endothelial cells (HUVECs) were treated with 7.5 
mM GlcNAc for 24, 48, 72, 96 hrs. GlcNAc treatment resulted in increased 
expression/activation of the major ER stress markers which reached a peak 
after 48 hrs (p 0.001, as compared to control, n=9). ER stress induction was 
paralleled by the activation of proinfl ammatory pathways, as demonstrated 
by higher NFkB activity and JNK phosphorylation (p 0.05, n=4), and by the 
increased synthesis of IL6, CRP, TNF , ICAM, VCAM, PAI-1 (p 0.05, n=7). 
GlcNAc treated HUVECs showed also increased apoptosis, assessed by 
measuring cleaved PARP levels (p 0.05, n=7). GlcNAc treated HUVECs were 
then exposed to 10 mM 4-Phenyl butyric acid (PBA), a pharmacological ER 
stress inhibitor, to verify if GlcNAc action was indeed mediated by ER stress 

activation. Cytokines and procoagulant factors levels and apoptosis were 
decreased in the presence of PBA as compared to GlcNAc only treated cells 
(p 0.05, n=7). Subsequently, HUVECs were incubated for 48 hrs in the pres-
ence of GlcNAc and SRT1720 (10 mM), a specifi c SIRT1 activator, to evalu-
ate if SIRT1 was able to antagonize GlcNAc action. SRT1720 reduced ER 
stress markers expression of 48% (p 0.05, n=4); ER stress inhibition was 
associated with a reduction of cytokines and procoagulant factors expres-
sion of 25% and 17%, respectively (p 0.05, n=7 for both). In conclusion, in 
endothelial cells, chronic hyperglycemia induces ER stress and consequently 
an infl ammatory/procoagulatory state, while SIRT1 activation, inhibiting ER 
stress, restores the structural and functional integrity of the endothelium 
compromised by GlcNAc.

2223-PO
The Risk of Contrast Induced Nephropathy in Diabetic Patients With 
Lower Extremity Arterial Disease Undergoing Percutaneous Trans-
luminal Angioplasty
LIU DAN, BAI-XI ZHUANG, LI YAN, Guangzhou, China, Beijing, China

Objective: To investigate the incidence of and risk predictive factors for 
contrast induced nephropathy (CIN) following lower extremity percutaneous 
transluminal angioplasty (PTA), and to evaluate the renal safety of this ex-
amination or treatment in diabetic patients with lower extremity arterial dis-
ease. Methods: From February to July in 2010, 141 consecutive patients who 
underwent lower extremity PTA were analyzed retrospectively. All patients 
were divided into diabetic group (n=91) or non-diabetic group (n=50). Demo-
graphic characteristics and the total volume of injected contrast medium 
were recorded. Baseline characteristics including the levels of hemoglobin, 
fasting plasma glucose, lipid profi le, serum creatinine, as well as the serum 
creatinine level at 48 hours after angioplastic procedure were measured. In-
dependent t-test, chi-squre test and logistic regression model were applied. 
Results: The age was higher in diabetic group than that in non-diabetic group 
(70.7±8.9 vs 62.9±16.7 years,p=0.003), while the hemoglobin level was lower 
in diabetic group than that in non-diabetic group (124.3±19.7 vs 133.8±24.6 
g/L,p=0.016). In diabetic patients, the volume of contrast medium was lower 
in the subgroup of impaired renal function than that in the normal renal func-
tion group (48.2±15.0 vs 56.9±17.6 mL,p=0.039). The incidence of CIN was 
no signifi cant difference between diabetic and non-diabetic groups(7.7% vs 
2.0%, p=0.260).Logistic regression demonstrated that hemoglobin level was 
an independent predictor of CIN(B=-0.075, OR=0.928, 95%CI:0.868~0.991, 
p=0.026). Conclusions: Taking effective prophylaxis and restricting contrast 
medium volume, may reduce the risk of CIN in diabetic patients after angio-
plastic procedure. Decreased hemoglobin level, an independent predictor of 
CIN, has been shown in diabetic patients, and should be corrected.

 2224-PO
Mitochondrial Damage by Electronegative Low-Density Lipoprotein 
in Metabolic Syndrome
JIAN-WEN DONG, H. RAMAZAN YILMAZ, JONATHAN LU, LONG-SHENG LU, 
SHU-HUA CHEN, YU-CHEN WANG, RICHARD A. DIXON, CHU-HUANG CHEN, 
Houston, TX, Konya, Turkey, Taichung, Taiwan

Human plasma low-density lipoprotein (LDL) can be chromatographically 
resolved into charge-defi ned subfractions, L1-L5, with L5 being most electro-
negative and atherogenic. To evaluate L5’s effect on mitochondrial function 
in metabolic syndrome (MetS), we measured plasma L5 concentration ([L5]) 
in normal subjects (control; n=12) and in those with MetS but not diabe-
tes (n=12). The percentage of L5 LDL (L5/LDL%) was signifi cantly higher in 
MetS than in control subjects (24.02±4.43% vs. 9.15±2.59%; P=0.008). [L5] 
was determined by multiplying L5/LDL% by LDL cholesterol concentration. 
Although plasma LDL cholesterol concentration was similar in control and 
MetS subjects (99±9 vs. 122±10 mg/dL, respectively; P=1.07), [L5] was sig-
nifi cantly higher in MetS than in control subjects ( 29.1±6.2 vs. 10.3±3.4 mg/
dL; P=0.01). In human aortic endothelial cells (HAECs) exposed to 50 μg/mL 
L5, reactive oxygen species (ROS) production was increased by three-fold 
within 20 min, whereas L1 had no effect. This effect of L5 lasted for 24 h, 
which was when most cells underwent apoptosis. The mitochondrial origin 
of L5-induced ROS was confi rmed by a two-fold increase in mitochondrial su-
peroxide (MitoSox) levels observed in L5-treated HAECs vs. phosphate-buff-
ered saline (PBS)-treated HAECs (n=4, P<0.05). Costaining with PicoGreen 
and MitoTracker showed mtDNA depletion in most cells exposed to L5 but 
not in those treated with PBS or L1. When the mitochondrial bioenergetic 
functional cellular oxygen consumption rate (OCR) was measured by an XF96 
Extracellular Flux Analyzer (Seahorse Bioscience), L5 but not L1 treatment 
induced a one-half-fold increase (n=4; P<0.05) in basal and carbonyl cya-
nide-p-trifl uoromethoxyphenylhydrazone-induced OCR, suggesting that ATP 
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demand and mitochondrial respiration are increased during mitochondrial 
oxidative stress, leading to apoptosis. Thus, increased [L5] may contribute 
to mitochondrial dysfunction of vascular endothelial cells in patients with 
MetS.

2225-PO

2226-PO

WITHDRAWN

 2227-PO
Oxidative Stress in Aorta and Plasma in a Mouse Model of Diabetes 
Type 1
ORLANDO L. CATANZARO, ANA ANDORNINO, JORGELINA AIRA CAPPONI, LE-
ANDRO CARRIZO, JOSE MICHELIN, IRENE C. DI MARTINO, EMILIO S. LABAL, 
PIERRE SIROIS, Buenos Aires, Argentina, Sherbrooke, MB, Canada

Diabetes Mellitus (DM) is a multiple progressive disease which is accom-
panied by multiples complications. In DM oxidative stress is signifi cantly 
increased, due to prolonged hyperglycemia.Almost all diabetic complica-
tions are known to be associated with vascular dysfunction of different tis-
sues. Endothelial dysfunction participates in the patophysiology of various 
disease like atherosclerosis,essential hypertension and diabetic micro and 
macrovasculopathies.Among the mechanisms of the vascular dysfunction 
observed in these disease,increased generation of reactive oxigen species 
(ROS) is emerging as a crucial factors.The aim of this study is to investigate 
the effects of progressive hyperglycemia on ROS alteration on aorta and 
plasma of diabetic mice type1.C57BL/KsJ(n=7) Mice were injected with 5 
consecutives dose of STZ(40mg/kg).A glucose tolerance test was performed 
at 0,8,12 and 18 d of diabetes. Aorta and plasma were obtained to determine 
GSH,BAP and MDA. * *P<0.05 GSH (umol/mgP);BAP(nmol/mgP);MDA (nmol/
mgP) Conclusions:The progressive hyperglycemia in this animal model in-
duces vascular and plasma oxidative stress.

Table 1
 Oxidative     Stress
   AORTA   PLASMA

GSH BAP MDA GSH BAP MDA
Control 4.3+/-.9 80+/-12 9+/-1.2 7+/-1 3+/-.8 .7+/-.1
8 days 2.9+/-.3 45+/-4* 11+/-1 5+/-.9* 2.1+/-.3 1.7+/-.2*
12 “ 1.9+/-.2* 25+/-2* 22+/-2* 4+/-.2* 2+/-.1* 2+/-.1*
18 “ 1.6+/-.2* 19+/-2* 36+/-3* 2.5+/-.1 1.6+/-.1* 3.7+/-.2*
*P<0.05 GSH

(umol/mgP)
BAP

(nmol/mgP)
MDA

(nmol/mgP)

Supported by: John F. Kennedy University Argentina, University Del Salvador 
School of Medicine
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2228-PO
Different Effect of Canrenone and Hydrochlorotiazide Addition to 
Valsartan/Amlodipine Combination on Microalbuminuria in Dia-
betic Hypertensive Patients
ROBERTO FOGARI, PAMELA MAFFIOLI, AMEDEO MUGELLINI, ANGELA D’ANGELO, 
TIZIANO PERRONE, GIUSEPPE DEROSA, Pavia, Italy

The aim of this study was to evaluate the effect of canrenone or hydro-
chlorotiazide (HCTZ) addition to valsartan/amlodipine (V/A) combination on 
microalbuminuria in diabetic hypertensive patients. Fifty four hypertensive 
patients with microalbuminuria and well controlled type 2 diabetes (HbA1c 
< 7 %) and with blood pressure (BP) not controlled (> 130/80 mmHg) by V 
360 mg/A 10 mg combination, after a 2 week placebo period were random-
ized to canrenone 25 mg or HCTZ 12.5 mg for 2 weeks. After 4 week the 
doses were doubled in non-responders. BP, microalbuminuria, HbA1c, and K+

were evaluated at the end of the placebo period and at the end of the active 
period. BP showed a signifi cant lowering both with HCTZ (-5.6/4.1 mmHg) 
and canrenone (-5.4/3.9 mmHg) without any signifi cant difference between 
the 2 treatments. Microalbuminuria was signifi cantly reduced by canrenone 
(from 97.6 ± 26.3 to 66.2 ± 20.4 mg/24 h, p< 0.01), but not by HCTZ (from 98.3 
± 26.6 to 89.7 ± 25.9 mg/24 h). No clinical side effect was complained by 
the patients and no signifi cant change was observed in blood chemistry. In 
diabetic microalbuminuric hypertensive patients the addition of canrenone, 
but not of HCTZ to full-dose V/A combination induced a signifi cant decrease 
in daily microalbuminuria despite the same BP reduction. It suggests that 
aldosterone antagonism could exert a nephroprotective activity in this type 
of patients.

2229-PO

WITHDRAWN

2230-PO
Relationship between Home Blood Pressure Variability and Renal 
Clearance of Uric Acid in Patients With Diabetic Nephropathy
CHENZHONG LI, QIAN ZHANG, LINGLING XU, XIANGRONG LUO, YAOMING XUE, 
Guangzhou, China

Recent studies suggested variability in systolic blood pressure (SBP) 
independently correlated with urinary albumin excretion (UAE) in diabetic 
patients. In addition, elevated serum uric acid has been reported as a useful 
marker of diabetic nephropathy. The aim of this study was to investigate the 
relationship between the variability in SBP and renal uric acid clearance sta-
tus in patients with diabetic nephropathy. Eight-eight patients with type 2 
diabetes, including 49 patients with elevated UAE (> 30mg/24h) for 6 months 
and 39 patients with normal UAE, had measured their SBP at home twice 
one day for 3 months and the coeffi cient of variation (CV) of SBP was calcu-
lated. Meanwhile, serum uric acid, urinary uric acid, serum and urinary crea-
tinine were determined and factional renal clearance of uric acid (FCU) was 
calculated using the formula. Ankle-brachial index (ABI) was also measured 
in all patients. Serum uric acid (p<0.05) and FCU (p<0.01) were increased 
in patients with nephropathy as compared with patients with normal UAE. 
However, CV of SBP did not differ between the two groups (p>0.05). Liner 
regression analysis in combined two groups indicated CV of SBP positively 
correlated with log UAE (r = 0.392, P < 0.01), serum uric acid (r = 0.266, P < 
0.05) and FCU(r =0.297, P< 0.05) and inversely correlated with ABI (r =−0.255, 
P <0.05). Multiple regression analysis demonstrated that CV of SBP indepen-
dently correlated with log UAE (r = 0.258, P<0.01) or FCU (r =0.199, P < 0.05). 
The study suggested both of variability in SBP and uric acid clearance status 
are correlated with diabetic nephropathy in patients with type 2 diabetes.

2231-PO

WITHDRAWN

WITHDRAWN
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2232-PO
Distribution of Urine Albumin Creatinine Ratio and Risk Factors in 
814 Chinese Type 1 Diabetic Patients
DAIZHI YANG, GE WU, GUOCHUN LUO, JIANGMING LANG, SHAODA LIN, XIU-
WEI ZHANG, GANXIONG LIANG, MEILUN XU, JIANCAI LIN, LIN YUAN, SHAOQ-
ING LI, JIANNENG WU, YONGXIN WU, LONGYI ZENG, YISHAN FANG, DEHONG 
CAI, WENXIN OU, KERONG ZHONG, NAIQIANG XIE, LU LI, DINGYU CHEN, GUOJU 
YANG, HUAZHANG YANG, JIANPING WENG, Guangzhou, China, Zhanjiang, China, 
Shenzhen, China, Foshan, China, Shantou, China, Dongguan, China, Zhongshan, 
China, Huizhou, China, Jiangmen, China, Zhuhai, China, Qingyuan, China, Sha-
oguan, China, Meizhou, China, Jieyang, China, Maoming, China, Heyuan, China, 
Zhao qing, China, Yangjiang, China

Urine albumin-to-creatinine ratio (UACR) is widely used for diabetic neph-
ropathy (DN) screening. Given the fact that prevalence of micro and macroal-
buminuria varied greatly in different studies, as well as a lack of related re-
search in China, we initiated the current study to investigate the distribution 
and risk factors of UACR among Chinese T1DM patients. We collected de-
mographic and clinical data of type 1 diabetic patients in 105 hospitals from 
all of the 21 cities in Guangdong Province, China, by a provincial-wide type 1 
diabetes registry. Urine samples were shipped to Guangdong Diabetes Cen-
ter and UACR values were measured centrally. UACR <30μg/mg, 30-299μg/
mg and 300μg/mg were defi ned as normal, microalbuminuria and macroal-
buminuria, respectively. Multivariate logistic regression analysis was per-
formed to assess correlates of UACR. A total of 814 patients (382 males) 
were enrolled from August 2010 to March 2011. The age was 29.4 years 
(20.2, 41.4) [median (interquartile range)], duration of T1DM was 3.2 years 
(0.8, 7.2). HbA1C level was 8.6 % (6.9%, 11.0%) and only 223 (27.4%) patients 
reached the age-specifi c target levels. Normal UACR, microalbuminuria and 
macroalbuminuria were observed in 636 (78.1%), 134 (16.5%) and 44 (5.4%) 
of the patients, respectively. Multivariate logistic regression models showed 
that the risk factors for albuminuria were duration of T1DM (P=0.008), HbA1c 
(P=0.006) and waist hip ratio (WHR, P=0.004). Although relatively shorter du-
ration of T1DM in these patients, 21.9% presented albuminuria, which was 
higher than that reported in Caucasian populations. Comprehensive manage-
ment should be taken to control modifi able risk factors.

Supported by: Guangdong Provincial Department of Science and Technology 
(2010B031500008)

2233-PO
The Gerodiab Cohort: Similar Correlations between HbA1c and Fast-
ing Blood Glucose Level Independently of Renal Function in Older 
Type 2 Diabetic Patients
JEAN-PIERRE LE FLOCH, BERNARD BAUDUCEAU, CHRISTIANE VERNY, JEAN 
DOUCET, SFD-SFGG INTERGROUP, AND THE GERODIAB GROUP, Villecresnes, 
France, Saint-Mandé, France, Paris, France, Rouen, France

Gerodiab is a French observational study designed to analyze the factors 
associated with mortality and morbidity in type 2 diabetic patients 70 year-
old and over, and especially HbA1c levels. HbA1c is considered the gold stan-
dard marker of glycemic control in diabetic patients and used to treatment 
adaptation. However, in patients with renal insuffi ciency, many factors could 
alter the reliability of HbA1c levels, including anemia, a decreased production 
of erythropoetin and changes related to dialyses. In older patients, renal 
dysfunction is common and thus the interest of HbA1c can be questioned. 
The aim of this study was to test the interest of HbA1c as a marker of glu-
cose control in the patients included in the Gerodiab cohort. Therefore, the 
correlations between HbA1c and fasting blood glucose (FBG) were analysed 
both in the population as a whole, and at 3 different levels of MDRD, using 
Pearson’s linear regression. At inclusion, 779 out of 987 patients (375 men 
and 404 women, age [mean±SD]: 77±5 yr, duration of diabetes: 18±12 yr) 
had simultaneous MDRD computation (67.4±22.7 mL/min), fasting blood glu-
cose (143±52 mg/dL) and HbA1c (7.6±1.3 %) assays. Similar correlations were 
found in the global population: HbA1c=5.95+1.13 FBG; R²=0.194; P<0.001), in 
patients with MDRD <30 mL/min (n=27): HbA1c=5.76+1.12 FBG; R²=0.246; 
P<0.001), in patients with MDRD [30-60[ mL/min (n=271): HbA1c=6.52+0.80 
FBG; R²=0.096; P<0.001, and in those with MDRD 60 mL/min (n=481): 
HbA1c=5.73+1.27 FBG; R²=0.250; P<0.001). These results suggest that HbA1c
can be used as a reliable marker of blood glucose control in older type 2 
diabetic patients, including patients with renal dysfunction. 

Supported by: Novo Nordisk, Inc., and Merck Serono

2234-PO
Cardiac Fibrosis Factors in Diabetics With Chronic Kidney Disease
INNA KLEFORTOVA, MINARA SHAMKHALOVA, ANDREY ALEKSANDROV, SVET-
LANA KUKHARENKO, ELENA DROSDOVA, MAYA YADRIKHINSKAYA, ALEXAN-
DER ILYIN, MARGARITA ARBUZOVA, SVETLANA GRACHEVA, MARINA SHESTA-
KOVA, IVAN DEDOV, Moscow, Russian Federation

The purpose of this study was to estimate cardiac fi brosis factors in type 
2 diabetic patients (T2DP) with chronic kidney disease (CKD). We studied 
33 T2DP without CKD, 24 T2DP with diabetic nephropathy (DN), 33 T2DP 
with renal artery stenosis (RAS). All T2DP underwent multispiral computer 
tomography or selective angiography of renal arteries to defi ne the presence 
of hemodynamically signifi cant RAS. We have measured in blood transform-
ing growth factor (TGF- 1) and matrix metalloproteinase 9 (MMP-9). Cardiac 
imaging data were obtained from two-dimensional Doppler echocardiogra-
phy. Left ventricle (LV) remodeling was diagnosed by echocardiographic fi nd-
ings according to LV myocardial mass (LVMM) and relative LV wall thickness. 
LVMM index (LVMMI) in men <117g/m2 and <104 g/m2 in women were taken 
as normal rate. In T2DP with CKD concentric hypertrophy was mostly defi ned 
(82%), without CKD - concentric remodeling (69%). There were 6% patients 
in RAS-group with eccentric LV hypertrophy. TGF- 1 in T2DP without CKD 
correlated with LVMMI (r=-0,47; p=0,008), ejection fraction (EF) (r=-0,48, 
p=0,004); MMP-9 - with EF (r=0,47, p=0,005). TGF- 1 and MMP-9 corre-
late with each other in T2DP and DN (r=0,52; p=0,01). In this case LVMMI 
becomes extremely dependant with TGF- 1 (r=0,71; p=0,0008) and MMP-
9 (r=0,46; p=0,002). TGF- 1 has stabilizing effects on EF (r=0,59, p=0,001), 
while MMP-9 leads to decrease of EF (r=-0,48, p=0,03). TGF- 1 correlate 
with MMP-9 in RAS-group (r=0,47; p=0,001), but in this case the coronary ar-
teries damage becomes the leading factor in the cardiac prognosis. TGF- 1
and MMP-9 are associated with signifi cant growth of frequency of different 
types of myocardial remodeling in patients with T2DP and CKD which lead 
to chronic heart failure.

2235-PO

WITHDRAWN

2236-PO

WITHDRAWN

2237-PO
Zinc Supplementation Confers Suspicious Benefi ts on Mild Dia-
betic Nephropathy
DAN M. SUN, Changchun, China

Zinc Supplementation Confers Suspicious Benefi ts on Mild Diabetic Neph-
ropathy Abstract Aim: To examine the effects of zinc supplementation on 
diabetic nephropathy in streptozotocin (STZ)-injected rats. Methods: Wistar 
rats were divided into four groups: non-diabetic without zinc supplementa-
tion (NC), diabetic without zinc supplementation (STZ), non-diabetic with zinc 
supplementation (NC+Zn) and diabetic with zinc supplementation (STZ+Zn). 
The diabetic model was established through the intraperitoneal injection 
of STZ and zinc supplementation achieved via intragastric administration of 
ZnSO4 at 5 mg/kg body weight. Sixteen weeks later, the kidney was isolated, 
with the kidney:body weight ratio calculated, status of oxidative damages 
evaluated based on the renal level of superoxide dismutase (SOD), glutathi-
one peroxidase (GSH-Px), malonaldehyde (MDA), hydrogen peroxide (H2O2)
and glutathione S-transferase (GST), and pathological alterations determined 
by immunohistochemical staining of oxidation-related molecules, including 
metalloproteinase 9 (MMP9), vascular endothelial growth factor (VEGF) and 
metallothionein (MT). Results: Diabetic rats presented signifi cantly higher 
kidney:body weight ratio than non-diabetic rats and zinc supplementation 
recovered this ratio only in diabetic rats (P < 0.01). STZ injection also led to 
higher levels of SOD and GST in STZ rats as compared to NC rats (P < 0.05), 
while zinc supplementation did not confer further changes among both non-
diabetic and diabetic rats. The renal GSH-Px level was dramatically reduced 
in diabetic rats and was partially recovered following zinc supplementation. 
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Histopathologically, no signifi cant differences were observed among all four 
groups in terms of general pathology, as well as expression or distribution 
of MMP9, VEGF and MT. Conclusion: STZ-induced diabetes is accompanied 
with oxidative damage in the kidney, from which zinc supplementation con-
fers protection to a moderate level.

Supported by: Jilin Province Science and Technology Bureau (No. 200505218)

2238-PO
Vitamin D Supplementation on Albuminuria and Progression of Pre-
Dialysis Diabetic Nephropathy and Other Kidney Diseases: A Meta 
Analysis and Systematic Review of Randomized Controlled Trials
LIJUAN XU, XUESI WAN, ZHIMIN HUANG, DONGHONG FANG, LIEHUA LIU, JIAN-
BIN LIU, JUAN LIU, YANBING LI, Guangzhou, China

Effective therapies are limited for pre-dialysis diabetic nephropathy and 
other chronic kidney diseases. Vitamin D (vit D) might do favors to improve 
proteinuria and other outcomes but confl icts exist. We tried to fi gure out the 
effect of vit D on albuminuria and the progression of non-dialysis nephropa-
thy and evaluate the drug safety. Pubmed, Embase and Ovid databases were 
searched for (“vitamin d” or “vitamin d3” or “calciferol” or “alfacalcidol”) and 
(“kidney disease” or “nephropathy”), with no other restrictions but the limi-
tation of “controlled clinical trial”. Abstracts presented at American Society 
of Nephrology, National Kidney Foundation, World Congress of Nephrology, 
ADA, EASD and IDF meetings were searched for additional unpublished 
data. We read every single article and extracted data. Eleven full-text ar-
ticles and 2 abstracts were eligible among the 505 trials. Total 1342 patients 
(830 males and 512 females) aged 18~93 were involved in with using vit D or 
not for 1 to 24 months. More than half of the patients suffered diabetes. Vit 
D combined with renin-angiotensin system inhibitors (RASi) decreased al-
bumin excretion signifi cantly ( -1.854, 95%CI: -3.371~ -0.336, P=0.017) com-
pared with RASi monotherapy. Better improvement showed in early phase. 
Changes of glomerular fi ltration rate (GFR) were -0.402( P=0.378). Vit D re-
duced parathyroid hormone (PTH) by -1.613 ( P=0.028). As for safety evalua-
tion, the rate of hypercalcemia for vit D was 3.965 times of placebo (95%CI: 
1.597~9.847, P=0.003). No serious side effects related were observed in 
those trials. We draw the conclusion that vitamin D can improve albuminuria 
combined with RASi especially in early stage and descrease PTH without 
using RASi in pre-dialysis diabetic nephropathy and other kidney diseases. 
But no benefi t of GFR change is found. When using vitamin D, hypercalcemia 
should be noticed. 

2239-PO
Sexual Dysfunction as a Sign of Impaired Renal Function in Patients 
With Diabetes Mellitus Type II
CHRISTOS SAMPANIS, BARBARA NIKOLAIDOU, ELENI GAVRIILAKI, PANAGIOTA 
ANYFANTI, ARETI TRIANTAFYLLOU, NIKOLAOS LAZARIDIS, IOANNA ZOGRA-
FOU, EUGENIA GKALIAGKOUSI, KONSTANTINOS PETIDIS, MICHAEL DOUMAS, 
Thessaloniki, Greece

Diabetes mellitus is a highly prevalent, potentially incapacitating disease 
given its detrimental effects on several physical, like sexual performance, 
as well as systemic functions, like renal function. However, it remains un-
clarifi ed whether there is an association between sexual dysfunction and 
renal impairment in diabetic patients. We thus aimed at investigating the 
association between sexual dysfunction and renal functioning in a cohort 
of consecutive patients with diabetes mellitus type II who attended the 
Diabetes Centre of our hospital. All patients had their sexual function evalu-
ated by use of the Female Sexual Dysfunction Index (FSFI) and the Interna-
tional Index of Erectile Function (IIEF) self-completed questionnaires. Body 
weight was recorded and blood sampling was performed for the estimation 
of plasma creatinine levels, in order to calculate Glomerular Filtration Rate 
(GFR) in ml/min, according to the Cockcroft-Gault formula. A total of 220 dia-
betic patients, 127 female and 93 male, 65.9±10.9 years old, were included in 
the study. Sexual dysfunction was detected in 86% of our sample. GFR was 
signifi cantly lower among patients with sexual dysfunction compared to pa-
tients with normal sexual functioning (75.36 ml/min [Q1:57.41, Q3:94.02] ver-
sus 103.6 ml/min [Q1:71.9, Q3:132.04], p<0.001), and the same was observed 
in the separate analyses for male and female population. Lower GFR levels 
were signifi cantly associated with an increased risk of sexual dysfunction 
(OR: 0.98 [0.969 - 0.993], p=0.002). Our fi ndings show that sexual dysfunc-
tion is more prevalent in diabetic patients with renal impairment. Therefore, 
it should be actively searched in such patients and appropriately managed in 
order to improve quality of life.

2240-PO

WITHDRAWN

2241-PO
Glycosylation Gap is Associated With Macroproteinuria in Type 2 
Diabetic Patients, even after Adjustment for HbA1c Levels
EMMANUEL COSSON, SABRINA CHIHEB, ISABELA BANU, CAMILLE PILLEGAND, 
MINH TUAN NGUYEN, PAUL VALENSI, Bondy, France

Some tissues as kidney may be more susceptible than others to glyca-
tion phenomena. In this line, glycosylation gap (GG) has been reported to 
be higher in type 1 diabetic patients with than without nephropathy. GG 
is the difference between protein glycation in the intra-erythrocyte com-
partment (HbA1c) and in the extracellular space (fructosamine) and is con-
sistent within individuals over time. Our aim was to evaluate this potential 
association in type 2 diabetic patients (T2Ds). We included 486 T2Ds with 
a high risk of complications (age 59±9 years, diabetes duration 13±7 years, 
HbA1c 8.8±2.1%) who had had concomitant fructosamine (colorimetry) and 
HbA1c (turbimetric immunoassay) measurement. We calculated predicted 
HbA1c (HbA1c-F = (0.021xfructosamine)+2.025; r=0.72; p<0.001) and GG (dif-
ference between observed HbA1c and HbA1c-F), and made three groups: 
high-GG (5% highest values of GG), intermediate-GG (90% intermediate 
values) and low-GG (remaining 5% lowest values). We checked the data in 
an independent cohort of 459 T2Ds at lower risk. GG classes correlated with 
BMI (low-/intermediate-/high-GG: 28±7/30±6/32±8 kg/m², p=0.05), HbA1c 
(7.0±1.5/8.7±2.0/12.3±1.5%, p<0.001) and macroproteinuria (4.2/10.6/32.0%, 
p<0.01) but neither with retinopathy nor neuropathy. GG and macroproteinu-
ria were still associated after adjustment on age, gender, BMI and HbA1c 
(estimate -1.53, p=0.005). The patients with vs without macroproteinuria 
had a higher GG (0.56±1.60% vs -0.06±1.43%; adjusted p<0.01). In the sec-
ond cohort, the prevalence of macroproteinuria increased also with GG cat-
egories (0/4.1/14.3%, p<0.01), with a higher GG in those with than without 
macroproteinuria (0.48±1.10% vs 0.03±1.10%, adjusted p<0.05). GG is con-
sistently associated with macroproteinuria in T2Ds, independently of glyce-
mic control and other confusing factors, suggesting that kidney glomerula 
may be susceptible to protein glycation.

2242-PO
Matrix-Metalloproteinases, which are Involved in the Development 
and Progression of Atherosclerosis, are Elevated in Diabetic Neph-
ropathy
GERFRIED PESAU, ALEXANDER WRESSNEGGER, ILYAS AKSAKAL, JOHANN 
BRETSCHNEIDER, STEPHAN BLECHINGER, RICHARD KALTENBOECK, CLEMENS 
HOEBAUS, RENATE KOPPENSTEINER, GUNTRAM SCHERNTHANER, GERIT H. 
SCHERNTHANER, Wien, Austria

Diabetic Nephropathy (DN) is a life-threatening complication of diabe-
tes and the majority of DN patients die from cardiovascular disease (CVD). 
The links between DN and CVD are less clear and chronic kidney disease 
(CKD) itself, bedside albuminuria seems to be causal. We hypothesized that 
matrix-metalloproteinases (MMP), are elevated in patients with microal-
buminuria (MIA) and/or CKD. We included 129 patients: 34 female, age: 
70.6±8.9, diabetes duration: 13.5±10.4, and HbA1c: 6.7±1.1 rel.%. 50 Patients 
(CO) did neither have CKD (estimated glomerular fi ltration rate, eGFR <60 
ml/min/1.7m2) nor MIA (albuminuria 30 mg/g), 28 had MIA, 31 CKD, and 20 
MIA and CKD (MIA+CKD). MMP-7 was measured by multiplex bead array and 
MMP-10 and Tissue inhibitor of metalloproteinases-1 (TIMP-1) by ELISA. A 
ratio of MMP-7 and MMP-10 by TIMP-1 was calculated. Statics included Stu-
dent’s t-test, ANOVA, and Regression. We are fi rst to report, that MMP-7/
TIMP-1 (p=0.017), MMP-10/TIMP-1 (p=0.003), MMP-7 (p=0.001), and MMP-
10 (p=0.007) differed between patients without (CO) and patients with DN 
(= MIA, CKD, MIA+CKD), but TIMP-1 was not altered (p=0.896). In addition, 
MMP-7/TIMP-1 (p=0.015), MMP-10/TIMP-1 (p=0.013), MMP-7 (p<0.001), 
and MMP-10 (p=0.022) showed a stepwise increase from CO over MIA, and 
CKD to MIA+CKD. MMP-7/TIMP-1 (Beta=-0.306, p=0.001), MMP-10/TIMP-1 
(Beta=-0.333, p<0.001), MMP-7 (Beta=-0.378, p<0.001), MMP-10 (Beta=-
0.318, p<0.001) were associated with eGFR in all patients. MMP-7 and 
MMP-10 exhibited a stepwise increase from normal to MIA-CKD. TIMP-1 did 
not increase, thus the functional pairs MMP-7/TIMP-1 and MMP-10/TIMP-1 
increase alike. We hypothesize that an elevation of MMPs in MIA/CKD with-
out a compensatory increase of its natural inhibitor TIMP-1 is involved in the 
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ontogenesis of cardiovascular disease in patients with diabetic nephropathy 
that are well treated for established cardiovascular risk factors.

2243-PO
Cerebral Perfusion Rserve In Patients With Type 1 Diabetes Mel-
litus
EVGENIYA KOSOBYAN, IWONA JAREK-MARTYNOWA, MIKHAIL MARTINOV, AL-
BINA YASAMANOVA, MARINA SHESTAKOVA, Moscow, Russian Federation

Cerebrovascular disease is part of a generalized vascular complications 
observed in diabetes. The aim of our study was to examine cerebral perfu-
sion reserve (CPR) in patients with type 1 diabetes (T1D) and microangiopa-
thy. 50 patients with T1DM (26 women and 24 men) were examined, mean 
age 28,1±5,6 years, duration of DM - more than 5 years (mean - 18,2±6,3). 
The control group (CG) included 15 healthy persons matched by gender and 
age. In group with T1DM the diabetic nephropathy (DN) was observed in 36 
persons, including: Chronic Kidney Disease stage 1(CKD1) - in 10 (20,0%), 
Chronic Kidney Disease stage 2 (CKD2) - in 10 (20,0%), Chronic Kidney Disease 
stage 3 (CKD3) - in 12 (24,0%). Without Chronic Kidney Disease (CDK0) - in 
18 (36,0%) persons. Diabetic retinopathy (DR) was diagnosed in 36 persons: 
nonproliferative retinopathy - in 15 (30,0) %, preproliferative retinopathy - 
in 8 (16,0%), and proliferative retinopathy - in 13 (26,0%). Without diabetic 
retinopathy (DR0) - 14 persons. Groups of patients with T1DM were compa-
rable on level of HbA1c (mean 9,3±2,0%). Parameters of blood fl ow velocity 
in the middle cerebral artery (MCA) were assessed by transcranial Doppler 
(“Bioss”, Russia). To determine the CPR we used carotid compression test. 
Indicators of CPR in patients with CKD0 (12,9±13,0%) did not differ signifi -
cantly from the CG (23,0±7,2%, p= 0,06). CPR was reduced in comparison 
with DR0 (9,2±6,1%, p=0,019). There was a reduction of CPR in patients with 
DN (6,0±7,7%, p<0,001) compared with CG; and reduction of CPR in patients 
with DR (9,2±11,6% p= 0,019) compared with CG. In patients with no signs 
of DR we observed an increase in peak systolic blood fl ow velocity in the 
MCA (95,5 ± 10,3 m / s) compared with the CG (72,0±10,4 m/s, p=0,047). High 
systolic blood fl ow velocity in the MCA in patients T1DM without DR may be 
a sign of hyperperfusion of the retina. In patients with T1DM with disease 
duration of more than 5 years, there have been a decrease in CPR, which 
correlated with the progression of microangiopathy.

2244-PO
Renal Impairment in Type 2 Diabetic Patients Without Microalbu-
minuria
YANG JIANMEI, GUO XIAOHUI, WANG NIANHONG, Beijing, China

121 patients with type 2 diabetes admitted to Peking University fi rst hos-
pital were studied. The prevalence of renal impairment in type 2 diabetic pa-
tients without microalbuminuria and the relative factors were determined. 
Glomerular infi ltration (GFR) were measured using 99mTc-Diethylene Triamine 
Pentaacetic Acid (99mTc-DTPA) plasma clearance by dual plasma sampling 
method. The patients were stratifi ed into group without microalbuminuria 
(UAER 20μg/min) and group with albuminuria (UAER>20μg/min), and in the 
group without microalbuminuria, the patients were further stratifi ed into 
GFR normal group ( 90ml/min/m2) and GFR decline group (GFR<90ml/min/
m2). The prevalence of GFR decline in type 2 diabetic patients without mi-
croalbuminuria was 31%. There were remarkable differences between de-
clined GFR group and normal GFR group in age(63±11 vs. 54±12,P=0.000), 
ankle-brachial blood pressure index (ABI, 1.04±0.11 vs. 1.10±0.11,P=0.011), 
toe-brachial blood pressure index(TBI, 0.63±0.17 vs. 0.79±0.17, P=0.001). GFR 
were signifi cantly correlated with age( r=-0.449,p=0.000), diabetic course( 
r=-0.227, p=0.043), ABI(r=0.305, p=0.007)and TBI(r=0.429, P=0.000). TBI was 
an independent risky factor of renal impairment in type 2 diabetic patients 
without microalbuminuria. Our results suggest the prevalence of renal im-
pairment with normal UAER were easily ignored. Arteriosclerosis may be 
one of the courses of renal impairment in nonalbuminuric subjects with type 
2 diabetes.

2245-PO
Angiopoietin-Related Growth Factor in the Self-Contained Popula-
tion of Sorbs
THOMAS EBERT, SUSAN KRALISCH, ULRIKE LOSSNER, MICHAEL STUMVOLL, 
MATHIAS FASSHAUER, ANKE TONJES, Leipzig, Germany

Angiopoietin-related growth factor (AGF) was recently introduced as a 
novel liver-derived protein which antagonizes obesity and insulin resistance 
in mice. In the current study, we investigated circulating AGF levels in the 
self-contained population of sorbs in eastern Saxony. AGF was determined 
by ELISA in a heterogenic cohort of 832 sorbs. AGF was correlated to clinical 
and biochemical measures of renal function including albuminuria, glucose 
and lipid metabolism, as well as infl ammation. Median serum AGF level is 37.9 
(± 38.8 μg/l). Patients with diabetes mellitus type 2 have signifi cantly higher 
AGF serum levels (50.6 ± 58.7 μg/l) as compared to non-diabetic subjects 
(37.3 ± 36.7 μg/l) (p < 0.001). In addition, circulating AGF is independently as-
sociated with haemoglobin A1c and albuminuria. In our population, AGF does 
not differ between men and women. In contrast to previous fi ndings in mice, 
AGF is paradoxically associated with markers of hyperglycemia and insulin 
resistance in our population. Furthermore, albuminuria as a complication of 
diabetes mellitus has been associated with AGF levels. Here, further studies 
are needed to better elucidate the physiological signifi cance of circulating 
AGF in diabetes mellitus and diabetes-related long-term complications like 
diabetic nephropathy in humans.

Supported by: Federal Ministry of Education and Research (BMBF), Germany, FKZ: 
01EO1001

2246-PO

2247-PO
The Relationship of Serum Uric Acid Level and Renal Insuffi ciency 
in Chinese Type 2 Diabetic Kidney Disease Patients
LI QING, JIA W. PING, Shanghai, China

To investigate the relationship of serum uric acid level and “renal insuf-
fi ciency” in Chinese type 2 diabetic kidney disease (DKD) Type 2 diabetes 
patients, hospitalized from January, 2009 to August, 2011, underwent fast-
ing plasma glucose, hemoglobin A1c, serum creatinine, serum uric acid(UA), 
lipid profi le and 24-hour urinary albumin excretion (24h-UAE). Estimated 
glomerular fi ltration rate (eGFR) was calculated by the Modifi cation of Diet 
in Renal Disease (MDRD) equation. eGFR<60 ml.min-11.73m-2 was defi ned as 
“renal insuffi ciency”. (1) Totally 364 DKD patients including 201 males and 
163 females, following with the clinical practice guidelines for diabetes and 
chronic kidney disease suggested by national kidney foundation (NFK 2007), 
were enrolled in the present study. The study population had mean age of 
(63±12) years, mean serum uric acid level of (350±99) umol/L, and mean eGFR 
of (80±31) ml.min-11.73m-2. (2) The prevalence of “renal insuffi ciency” was 
26.9% in the study population. Serum uric acid level was signifi cantly higher 
in eGFR<60 ml.min-11.73m-2 group than eGFR 60 ml.min-11.73m-2 group. 
[(386±109)umol/L vs (334±91)umol/L, P <0.01]. Univariate correlation analy-
sis demonstrated that serum uric acid level was negatively correlated with 
eGFR (r=-0.303,P <0.05). (3)The prevalence of microalbuminuria,macroalbu
minuria was 50.5%,49.5% respectively in the study population. Serum uric 

WITHDRAWN
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acid level was signifi cantly higher in macroalbuminuric group than microal-
buminuric group. [(382±99)umol/L vs 322±92)umol/L, P <0.01]. Univariate 
correlation analysis demonstrated that serum uric acid level was positively 
correlated with 24h-UAE (r=0.162,P <0.05). (4) Multivariate Logistic regres-
sion analysis indicated that age, 24h-UAE, serum uric acid were independent 
factors of DKD patients developing renal dysfunction. Reduction of serum 
uric acid level plays an important role in delay of type 2 diabetic kidney dis-
ease development.

2248-PO
Biochemical, Functional and Structural Changes in Multiple Organs 
of Type 2 Diabetic Animals are Prevented by Macitentan, a Dual En-
dothelin Receptor Antagonist
SUBHROJIT SEN, SHALI CHEN, BIAO FENG, MARC IGLARZ, SUBRATA CHAKRA-
BARTI, London, ON, Canada, Allschwil, Switzerland

In diabetes, endothelin (ET) system plays a pathogenetic role in blood fl ow 
and permeability alteration as well as augmented production of extracellular 
matrix proteins. In this study we investigated the preventive effects of maci-
tentan on the prevention of functional, biochemical and structural changes 
in type 2 diabetic organs in mice. db/db mice and controls were examined 
after 2 and 4 months of diabetes. Groups of diabetic animals were treated 
with oral macitentan (25 mg/Kg/day) mixed with food. Blood glucose, se-
rum creatinine and urine albumin levels were measured. Cardiac functions 
were assessed. Following sacrifi ce, renal, retinal and cardiac tissues were 
analyzed for ECM proteins and vasoactive factors, atrial natriuretic peptide 
(ANP) and brain natriuretic peptide (BNP) mRNA s by real-time RT-PCR. Pro-
tein expressions were measured by ELISA and Western blot. Microscopic 
analyses were also performed. Diabetic animals showed hyperglycemia, 
increased serum creatinine levels and urinary albumin excretion. Diabetes 
caused myocardial dysfunction and increased mRNA expression of ET1, 
TGF 1, VEGF, fi bronectin, EDB+ fi bronectin, Collagen 1( )4 mRNA expres-
sion in all the organs studied. Augmented fi bronectin and collagen protein 
expression and NF- B activation were demonstrated in the renal tissues. 
Diabetes induced increased expression of ANP and BNP mRNA and fi bronec-
tin protein in the heart. Kidneys from diabetic animals showed mesangial 
expansion. Such changes were pronounced after 4 months compared to 2 
months of follow-up. Treatment with macitentan signifi cantly prevented 
these abnormalities in all organ studied. These results demonstrated that 
endothelin system plays a signifi cant role in the pathogenesis of chronic 
complications in type 2 diabetes. We also demonstrated that, treatment 
with macitentan can prevent the functional and structural changes affect-
ing all organs studied.

Supported by: Actelion Pharmaceuticals Limited, Canadian Diabetes Association

 2249-PO
A Retrospective Analysis of the Effect of Liraglutide in Asian Indian 
Patients With Type 2 Diabetes With Proteinuria
VISWANATHAN MOHAN, A. KANNAN, S. JEBARANI, Chennai, India

Proteinuria is commonly used and easily available marker of renal function 
associated with type 2 diabetes (T2DM). We assessed effects of liraglutide 
in Indian T2DM patients with coexisting proteinuria. This was a single cen-
tre, retrospective analysis of case records of patients with T2DM associ-
ated with proteinuria, receiving liraglutide therapy in real world setting in a 
Diabetes Specialities Centre in South India. Data from 14 patients (M: 10; F: 
4) was analyzed. Mean age was 51.2 years; mean duration of diabetes was 
11.9 years; mean weight was 92 kg and BMI was 33.4 kg/m2. Liraglutide was 
administered at the dose of 0.6 - 1.8 mg in addition to prior oral anti-diabetic 
drugs or insulin therapy or both. Duration of follow-up varied from 1.5 to 10 
months. Mean fasting and postprandial blood glucose decreased from 216 
mg/dL to 130 mg/dL and 279 mg/dL to 209 mg/dL respectively. Mean HbA1c 
decreased from 9.8% to 8.2%. At baseline 12 (85.7%) and 3 (21.4%) patients 
were receiving ARBs and ACEIs respectively prior to liraglutide therapy and 
2 patients received both the drugs and dosage were stable. Mean protei-
nuria decreased from 992 mg/dL to 384 mg/dL. Proteinuria decreased by 
10.8% to 81.7% (Table 1). No signifi cant adverse event was reported. This 
single centre, retrospective analysis in small group of T2DM patients with 
proteinuria suggests a potential use of liraglutide in T2DM with coexisting 
proteinuria. The potential mechanism of action and its clinical signifi cance 
needs to be further evaluated.

2250-PO
Arterial Stiffness And Endothelial Function In Patients With Type 1 
Diabetes Mellitus
EVGENIYA KOSOBYAN, IWONA JAREK-MARTYNOWA, ALBINA YASAMANOVA, 
ALEKSANDR PARFENOV, MARINA SHESTAKOVA, Moscow, Russian Federation

Increased arterial stiffness may be one of the important pathways linking 
diabetes to increased risk of cardiovascular complications. The aim of the 
study was to evaluate an arterial stiffness, endothelial function in patients 
with a type 1 Diabetes Mellitus (T1DM) and microangiopathy. 130 patients 
with T1DM (66 women and 64 men) were examined, mean age 28,3±4,6 
years, duration mean 17,1±6,1years. The control group (CG) - 26 healthy per-
sons matched by gender and age. In T1DM - the diabetic nephropathy (DN) 
in 72 (55,4%) persons: Chronic Kidney Disease stage 1 (CKD1) - 25 (19,2%), 
Chronic Kidney Disease stage 2 (CKD2) - 22 (16,9%), Chronic Kidney Disease 
stage 3 (CKD3)- 25 (19,2%). Without Chronic Kidney Disease (CKD0) - 58 
(44,6%) persons. Diabetic retinopathy (DR) was in 110 persons: nonprolifera-
tive retinopathy (NPR) - 47 (36,6) %, preproliferative retinopathy (PPR) - in 
22 (16,9%), proliferative retinopathy (PR) - 41 (31,5%). Groups of patients 
with T1DM were comparable on level of HbA1c (mean 9,1±2,3%.). Arterial 
stiffness index (SI) and endothelial function was assessed by peripheral ar-
terial tonometry technique (“Angioscan”, Russia). SI were signifi cantly higher 
in the group of patients with diabetes (9,5±2,6 m/s) in comparison to CG 
(8,3±1,3 m/s, p=0,028). When comparing SI between patients with T1DM 
without microvascular complications and CG we observed no statistically 
signifi cant difference. SI compared with healthy subjects (8,3 ± 1,3 m/s) was 
higher in patients with NPR (9,5 ± 1,8 m/s, p = 0,02 ), PPR (9,8 ± 2,6 m/s, p = 
0,041), PR (10,4 ±2,0 m/s, p<0,001) and CKD1 (9,7 ± 2,1 m/s , p <0,001), CKD2 
(11,2 ± 2,8 m/s, p = 0.034), CKD3 (9,8 ± 1,8 m / s, p <0,001). During reactive hy-
peremia test: increase in the amplitude of signal prevailed over decline in the 
progression of DR (r = 0,86, p = 0,003), DN (r = 0,99, p = 0,001). SI is increases 
with the progression microangiopathies. Paradoxical increase in amplitude 
after occlusion can be a factor of high risk of progression angiopathies.

2251-PO
Cystatin C and C-peptide Emerge as the Most Important Among 
Tested Markers for Prediction of Diabetic Nephropathy
SPOMENKA LJUBIC, ANAMARIJA JAZBEC, MARIJANA VUCIC LOVRENCIC, 
JADRANKA KNEZEVIC-CUCA, NIKOLA CAR, Zagreb, Croatia

The aim was to identify main predictors of nephropathy in type 1 (DM1) 
and type 2 (DM2) diabetes among infl ammatory and other markers of en-
dothelial dysfunction. Adiponectin (ApN), C-reactive protein (CRP), fi brino-
gen (FIB), homocysteine (HCY), interleukin-6 (IL-6), cystatin C (Cys C), sialic 
acid (SA), lipoprotein(a), creatinine clearance (CrCl), albumin excretion rate 
(AER), C-peptide, body mass index, waist/hip ratio (WHR), fasting (fPG) and 
postprandial plasma glucose (ppPG), glycated hemoglobin, insulin resistance, 
blood pressure, liver function, lipids, ferritin, uric acid (UA) and creatine 
phosphokinase (CPK) were determined in diabetic patients assigned to AER 
(<30[NA];30-300[MI];>300[MA]) and CrCl (M: 1.17;>1.17;F: 0.83,>0.83) sub-
groups. T-test showed signifi cant differences (p<0.01) in ApN (11.54±6.15 vs. 
7.71±2.85), FIB (3.21±0.78 vs. 3.77±0.79), Cys C (0.79±0.23 vs. 1.01±0.46) and 
SA (1.83±0.23 vs. 2.07±0.28) between DM1 and DM2. In DM1 SA was signifi -
cantly different (p=0.021) among AER categories (1.95±0.3 vs. 2.03±0.25 vs. 
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2.19±0.26), comparably to Cys C among AER (<0.001) (2.05±0.29 vs. 2.04±0.26 
vs. 2.20±0.28) and CrCl subgroups (p<0.001) (2.09±0.39 vs. 2.07±0.27) in 
DM2. In DM1 AER was best predicted by Model1 (R2=0.61): Cys C and C-
peptide, and Model2 (R2=0.598): ApN and C-peptide. In DM2 AER was best 
predicted by Model1 (R2=0.539): Cys C, triglycerides (Tg) and C-peptide, and 
Model2 (R2=0.548): fPG, Cys C, aspartate transaminase and CPK. Cys C cor-
related signifi cantly (P<0.005) with WHR, CRP, HCY, FIB, AER, UA, IL-6 and 
CrCl, and C-peptide with ApN, IL-6, WHR, ppPG and fPG. Increased FIB, Cys 
C and SA, and decreased ApN pointed to DM2 as an increased infl ammatory 
state, whereas Cys C additionally pointed to a reduced antioxidant state. 
Signifi cant differences in SA according to AER were found in DM1, and in 
Cys C according to AER and CrCl in DM2. Cys C and C-peptide were found to 
be the main predictors of nephropathy in both DM types.

COMPLICATIONS—NEUROPATHY

2252-PO
Elevated Serum Vascular Adhesion Protein-1 in Type 2 Diabetes 
Complicated by Cardiac Autonomic Neuropathy
YING-CHUEN LAI, HUNG-YUAN LI, LEE-MING CHUANG, Yun-Lin, Taiwan, Taipei, 
Taiwan

An increased level of serum vascular adhesion protein-1(VAP-1) has been 
found in patients with diabetes and vascular disease. The aim of our study is 
to examine whether serum VAP-1 levels are associated with diabetic cardiac 
autonomic neuropathy (CAN). 83 patients with type 2 diabetes aged 61±13 
years and 56 healthy controls aged 47±11 years were included. Cardiac au-
tonomic function was examined by mean heart rate variation (HRV) of three 
consecutive one-minute deep breathing test from a portable EKG recording, 
and systolic blood pressure (SBP) response to standing. Normal cardiac au-
tonomic function was defi ned if maximal heart rate minus minimal heart rate 
(HR Max-Min) > 15 beats during deep breathing and fall of SBP <10 mmHg 
from supine to standing position. CAN was defi ned if HR Max-Min< 10 beats 
or fall of SBP >30 mmHg. Subjects with diabetes had higher serum VAP-1 
levels (mean 718.9±219.1 ng/mL) than controls (mean 589.0±118.7 ng/mL), 
p=0.012 after adjusted for age. Diabetic patients also had higher risk for 
CAN than controls (OR: 6.64, p=0.028 adjusted for age). Higher VAP-1 levels 
were found in diabetes with CAN (N=28) than those with normal cardiac 
autonomic function (N=28) (p<0.0001). A high VAP-1 level was associated 
with decrease of HRV and fall of SBP after standing (p=0.015 and p=0.036 
respectively, adjusted for age, gender, diabetic duration, and HbA1c). We 
concluded that serum levels of VAP-1 are elevated in type 2 diabetes com-
plicated by CAN. The severity of orthostatic hypotension is associated with 
VAP-1 levels. This fi nding may improve our understanding in the pathogen-
esis of diabetic CAN.

Supported by: Diabetes Association of the Republic of China (DAROC2010Y-
PI-0002)

2253-PO
Evaluation of Satisfaction With Treatment in Patients With Painful 
Diabetic Peripheral Neuropathy
NITIN TRIVEDI, CARL J. POSSIDENTE, DON MCCABE, LINDA KELLEHER, GEORGE 
M. ABRAHAM, Worcester, MA, Jericho Center, VT, Providence, RI

Painful diabetic peripheral neuropathy (PDPN) is associated with consid-
erable morbidity and is a challenge to treat. As a component of a disease 
management program focusing on diabetes, an independent physician as-
sociation implemented a pilot project to describe the pain experienced by 
patients with PDPN and evaluate patient satisfaction with their treatment 
for neuropathic pain. During their education session with a certifi ed diabetes 
educator at a primary care clinic, adult patients with diabetes were offered 
a voluntary questionnaire reviewing PDPN, which required less than fi ve 
minutes to complete. In addition to basic information related to diabetes, 
patients were asked about the presence and characteristics of the neuro-
pathic pain, and satisfaction with their current therapy for pain. A validated 
screener for neuropathic pain was embedded in the questionnaire. A total 
of 290 questionnaires were collected over a period of 18 months; the mean 
patient age was 58.2 years, 91% had type 2 diabetes and the mean dura-
tion of diabetes was 8.3 years. Seventy-one (24.5%) patients reported neu-
ropathic pain. Neuropathic pain was experienced for more than one year 
by 69.1% of patients, and 50% experienced pain continuously. Only 56% of 
patients were satisfi ed with their treatment for neuropathic pain. Patients 
treated with medications for neuropathic pain were signifi cantly more sat-
isfi ed compared to patients not receiving medication (78.3% versus 37%, 
p=0.003). The results prompted a provider educational program and news-

letter reviewing PDPN, and future plans to expand use of the questionnaire 
to other medical clinics. The study suggests that treatment dissatisfaction 
for PDPN is common. This simple questionnaire offered to patients with dia-
betes by ancillary staff provides a convenient tool for use in medical clinics 
to delineate potential candidates for treatment and highlight the importance 
of PDPN to their primary caregivers.

Supported by: Pfi zer, Inc.

2254-PO
Glycemic Excursion is Associated With Cardiovascular Autonomic 
Neuropathy in individuals With Normal Glucose Tolerance
YANHUA ZHU, WEN XU, XUBIN YANG, JINHUA YAN, LONGYI ZENG, GUOCHAO 
ZHANG, JIANPING WENG, Guangzhou, China

Cardiovascular autonomic neuropathy (CAN) was demonstrated to be in-
dependently associated with glycemic excursion in T2DM. Although a few 
studies showed that CAN could also be diagnosed in people with normal 
glucose tolerance (NGT), no studies investigated whether the association 
between glucose excursion and CAN exists in individuals with NGT. We thus 
designed this study to explore the relationship of glycemic excursion with 
CAN in NGT population. 40 participants with NGT (57.5% male, median age: 
46 years) were enrolled in this study. Standard Ewing tests and continuous 
glucose monitoring system (CGMS) were performed. Heart rate variabil-
ity parameters representing cardiovascular autonomic functions, including 
expiration-to-inspiration ratio [E/I], responses to the Valsalva maneuver and 
posture, were measured during Ewing tests. With each one of the param-
eters, Ewing tests scores were determined as follows: 0 for normal and 1 
for abnormal. All participants were divided into two groups by Ewing tests 
scores: without CAN (CAN-) and with CAN (CAN+).Indices of standard de-
viation (SD), mean amplitude of glycemic excursions (MAGE) and absolute 
means of daily differences (MODD) during CGMS were used to evaluate 
glycemic excursion.Thirty-fi ve percentage of participants (14/40) was diag-
nosed with CAN ((based on E/I ratio, n=9; response to Valsalva maneuver, 
n=4; and response to posture, n = 5), which was unexpectedly high in NGT 
population. Variables evaluating glucose excursion, including SD, MAGE and 
MODD, was signifi cantly higher in the CAN+ group than those in CAN- group 
(1.07±0.38 mmol/L vs. 0.78 ± 0.23 mmol/L, 1.91±0.48 mmol/L vs. 1.42 ±0.39 
mmol/L and 1.28±0.31 mmol/L vs. 0.92 ±0.23 mmol/L, respectively, P<0.05).
SD was closely correlated to CAN (r=0.87, P<0.005).CAN is common in indi-
viduals with NGT. Glycemic excursion, even within normal glucose level, is 
closely associated with CAN in this population.

2255-PO
Comparison of Quality of Life of Diabetic Peripheral Neuropathy 
Through 5 Years in Korea
CHONG HWA KIM, KYUNG SOO KO, JONG CHUL WON, TAE SUN PARK, JI HYUN 
LEE, HUYK SANG KWON, BONG YUN CHA, Bucheon City, Republic of Korea, Seoul, 
Republic of Korea, Jeonju, Republic of Korea, Daegu, Republic of Korea

Patients with DPN have chronic, painful symptoms that disrupt sleep, 
depressed mood and can lead to diminish quality of life. We evaluated clini-
cal characteristics and quality of life of diabetic peripheral neuropathy in 
2005 and 2010 in Korea A cross-sectional study was carried out on type 2 
diabetic patients from the diabetic clinics of 33 medical centers throughout 
Korea on 2005. The study pool consisted of 875 randomly selected type 2 
diabetic patients (45% men and 55% women, mean age: 59±10 years). A 
burden of illness survey using the modifi ed Brief Pain Inventory-Diabetic 
Peripheral Neuropathy (BPI-DPN) was conducted. Of the 875 patients, 54% 
(51% men and 49% women) had DPN. Average and worst pain scores (BPI-
DPN, 0-10 scales) were 5.0±2.4 and 6.1±2.5, respectively. Pain substantially 
interfered ( 4 on 0-10 scales) with general activity, mood, walking ability, 
normal work, and relations with other people, sleep and enjoyment of life. 
A cross-sectional study was carried out on 4,000 type 2 diabetic patients 
from the diabetic clinics of 40 medical centers throughout Korea on 2010. A 
standardardized questionnaires such as MNSI, BPI-DPN, MOS 6 items sleep 
scale and EQ-5D were used to diagnosis and estimate the quality of life in 
people with diabetic peripheral neuropathy. Of the 4000 patients, 33% (51% 
men and 49% women) had DPN. Pain severity index in BPI-DPN were higher 
in patients with painful DPN compared to those in patients without painful 
DPN, 2.10±2.37 vs 0.91±1.66 respectively. MOS 6 items sleep scale were 
lower in patient with painful DPN than DM without DPN. EQ-5D index were 
lower in patients with painful DPN compared to those in patients without 
painful DPN, 0.70±0.20 vs 0.78±0.11 respectively. DPN is a common com-
plication of diabetes affecting 33-54 % of patients with diabetes in Korea, 
which decreases quality of life profoundly in patients with DPN.
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2256-PO
Parasympathetic and Sympathetic Abnormalities During Postural 
Change Identify Pre-Clinical and Sub-Clinical Symptoms Associ-
ated With Dizziness
AARON I. VINIK, NICHOLAS DEPACE, ROHIT ARORA, VIPRALI BHATKAR, JOE 
COLOMBO, Norfolk, VA, Philadelphia, PA, Chicago, IL

A debilitating symptom of autonomic neuropathy (AN) is dizziness. Often 
these patients report: sleep dysfunction, (sub-clinical) depression (with anxi-
ety), fatigue, cognitive dysfunction, and headache or migraine; especially 
late in the day. These co-morbidities defi ne pre-clinical forms of postural 
change disorder (PCD) and may also result from brain hypo-perfusion. Nor-
mal parasympathetic and sympathetic (P&S) function during standing in-
cludes a decrease in parasympathetics to initiate an increase in HR & BP 
and to potentiate the sympathetic surge causing vasoconstriction, defeating 
orthostasis. After the exercise refl ex, the sympathetics and the veins con-
tinue to support the heart in supplying blood to the brain. P&S abnormalities 
with stand include sympathetic withdrawal (SW), sympathetic excess (SE), 
and parasympathetic excess (PE). Consecutive diabetics (1052, 505 Females, 
62.2±14.6 yrs) had P&S assessments (ANX-3.0, ANSAR Medical Technolo-
gies, Inc., Philadelphia, PA), including 5-mins active stand after 5-mins rest. 
Of the cohort (weight=192.5±47.8 lbs, mean resting HR=70.4±17.5 bpm, ave. 
resting BP=128/75 mmHg), Diabetic AN is diagnosed in 606 (57.6%) and Car-
diovascular AN is diagnosed in 120 (11.4%), totaling 726 patients (69.0%). Of 
the cohort, Orthostatic Hypotension is diagnosed in 136 (12.9%), Pre-Clinical 
Orthostatic Hypotension is diagnosed in 328 (31.2%), Orthostatic Hyperten-
sion is diagnosed in 44 (4.2%), Postural Orthostatic Tachycardia Syndrome 
is diagnosed in 8 (0.8%), Vasovagal Syncope is diagnosed in 69 (6.6%), Neu-
rocardiogenic Syncope is diagnosed in 19 (1.8%), and Pre-clinical Syncope is 
diagnosed in 16 (1.5%). The total number of patients diagnosed with PCD is 
620 (58.9%). Of the cohort, 33.5% have AN and PCD, 24.1% have AN without 
PCD, 25.5% do have PCD without AN, and 16.9% do not have AN or PCD. Of 
the patients with AN, 58.1% have PCD. For only those with CAN, the ratio 
is similar (60.8%).

2257-PO

WITHDRAWN

 2258-PO
Collective Effects of Age and Neuropathy on Falls Risk and Gait in 
Type 2 Diabetes
STEVEN MORRISON, SHERI R. COLBERG, KATHLEEN S. THOMAS, HENRI K. PAR-
SON, AARON I. VINIK, Norfolk, VA

Declines in balance and walking ability associated with older persons who 
develop type 2 diabetes (T2DM) are precursors for increased risk of falling, 
which can be compounded by the presence of neuropathy, an aggravating 
factor in falls. Diabetic patients with large fi ber neuropathies are more likely 
to fall than neuropathy-free persons. This study assessed the effect of age 
and peripheral neuropathy on falls risk, balance and gait in persons with 
T2DM. Fifty diabetic subjects (ages 42-70 years) participated and were di-
vided into four groups based upon the presence/absence of neuropathy and 
age (below/above 60 years). Age of 60 years was selected as a cutoff as falls 
risk tends to be greater for all persons over this age. Falls risk was ascer-
tained using the Physiological Profi le Assessment, which measures reaction 
time (RT), balance, sensation, proprioception and strength. Test scores are 
combined to produce an overall score with higher values indicating greater 
falls risk. Gait was assessed using a GAITRite walking surface. Overall, the 
older group with neuropathy (O-N) had a greater falls risk (0.23) than the old-
er-no neuropathy (O-NN, -0.10) and middle-aged groups (M-NN, -0.50; M-N, 
-0.52; p<0.05). The O-N group also exhibited signifi cantly slower hand reac-
tion times (241 ms) compared to all other groups (O-NN, 223 ms; M-NN, 214 
ms; M-N, 216 ms; p<0.05). Gait differences were also seen with the walking 
pattern of the O-N persons being typifi ed by slower speed and decreased 
step/stride length compared to all other groups (p’s<0.05). No differences in 
any measure were evident between the middle-aged groups, irrespective of 
the presence of neuropathy. These results suggest that the combination of 
increasing age (over 60 years) and the development of peripheral neuropa-
thy negatively affect balance and gait, leading to increased risk of falling in 
these older individuals with T2DM.

2259-PO
Postural Stability in Subjects With Diabetic Peripheral Neuropathy
SNEHIL DIXIT, ARUN MAIYA, BARKUR SHASTHRY, SENTHIL KUMARAN D, VA-
SUDEV GUDDATTU, Manipal, India

India being the diabetic capital of the world with 41 million diabetic popu-
lation, diabeties related complications including neuropathy are a common 
scenario in Indian population.Considering Indian environmental contexts, 
subjects with diabetic neuropathy often encounters even and uneven sur-
faces in their daily routine. As a result subjects are prone for balance impair-
ments on these surfaces.Objective of the study was to evaluate postural 
stability during quiet static stance in subjects with DPN and to fi nd correla-
tion for duration of diabetes, age and Michigan Neuropathy Score (MNS) 
with postural stability. Material used to screen subjects with DPN was 
Michigan Neuropathy Screening Instrument (objective, part b). 100 subjects 
were screened, out of which 61 were included. Metitur good balance system 
was used to evaluate the postural stability in four conditions in quiet static 
standing: eyes open (EO), eyes closed (EC), eyes open on foam (EOF), eyes 
closed on foam (ECF). Other variables taken for analysis were age and dura-
tion of diabetes. Descriptive analysis, spearman correlation and Repeated 
Measures of Analysis Of Variance (RANOVA) were done using SPSS 16. On 
descriptive analysis, there was an increase in mean value of postural stabil-
ity measures (velocity moment, sway speed, mediaolateral and anteroposte-
rior displacement)from EO to EC, EOF and ECF. There was a statistically sig-
nifi cant interaction in subjects with DPN showing a greater sway amplitude 
on fi rm and foam surface in all the conditions. Spearman correlation showed 
a low correlation in postural stability measures with gender, age, and Michi-
gan Neuropathy Score (MNS).In conclusion, evaluation of postural stability 
in Indian DPN population suggests greater balance impairments on both fi rm 
and foam surfaces. It was also observed that postural stability deteriorated 
in EC, EOF and ECF conditions. MNS can be a useful clinical instrument in 
DPN as higher scores of MNS can be indicative of balance impairments on 
fi rm and foam surfaces.

2260-PO
Small Fibre Dysfunction and Vitamin D Defi ciency Underlie Painful 
Diabetic Neuropathy
UAZMAN ALAM, IOANNIS PETROPOULOS, HASSAN FADAVI, OMAR ASGHAR, 
ANDREW MARSHALL, GEORGIOS PONIRAKIS, MITRA TAVAKOLI, ANDREW J. 
BOULTON, RAYAZ MALIK, Manchester, United Kingdom

The treatment of painful diabetic neuropathy is unsatisfactory. Vitamin 
D defi ciency is highly prevalent in this population and is implicated in pain 
syndromes. We have assessed 38 subjects without painful neuropathy 
(NN) (Diabetes (76%), IGT (24%)), 31 subjects with painful neuropathy (PN) 
(Diabetes (68%), IGT (32%)), and 16 healthy controls (C) using: Visual Ana-
logue Score (VAS) (cm), neuropathy disability score (NDS), electrophysiol-
ogy, warm/cold thresholds (WT/CT), cold/heat-induced pain thresholds 
(CIP/HIP) (°C) and Corneal confocal microscopy (CCM). In PN v NN v C: Age 
was (61.5±10.1 v 57.0±11.2 v 56.3±8.8yrs), duration of diabetes (33.7±18.5 
v 32.0±16.6 v 0 yrs), HbA1c (%) (7.1±1.4 v 7.9±1.8 v 5.7±0.3, P<0.0001) and 
BMI (28.6±5.6 v 27.0±3.3 v 29.3±5.4). Comparing PN v NN v C: NDS (4.1±3.4 
v 3.6±3.1 v 0.5±0.7, P=0.0003), sural NCV (m/s) (43.1±10.4 v 43.4±8.0 v 
49.1±3.1, P=0.002), Sural amplitude (μv) (10.7±10.6 v 10.7±7.2 v 14.8±4.9, 
P=0.02), peroneal NCV (m/s) (41.7± 5.7 v 41.8±5.7 v 47.5±2.0, P=0.0001), per-
oneal amplitude (mV) (3.0±2.3 v 4.9±9.2 v 5.3±1.7, P=0.002), corneal nerve 
fi bre density (no.mm2) (25.4±12.2 v 25.0±7.1 v 37.2±4.4, P=0.001), branch 
density (no.mm2) (46.9±23.7 v 67.0±43.8 v 108.3±41.3, P=0.001), length (mm/
mm2) (19.5±8.4 v 21.6±6.9 v 28.6±3.0, P=0.001) were signifi cantly different 
from C but did not differ between PN and NN with no difference in tor-
tuosity (18.2±7.2 v 20.7±6.8 v 14.9±2.1) between any group. However, the 
VAS (5.3±2.9 v 0 (P<0.0001), CT (22.8±7.3 v 25.8±4.9 (P=0.04), CIP (5.7±10.3 v 
10.5±9.1 (P=0.02), WT (40.8±7.7 v 39.3±4.0 (P=0.04), HIP (48.1±2.3 v 44.9±7.9 
(P=0.001) differed signifi cantly between PN and NN. Furthermore, 25(OH)D 
(ng/ml) was signifi cantly lower in PN (19.7±10.6) compared to NN (27.8±17.1), 
p=0.03) and C (28.7±14.0, p=0.03). Small fi bre dysfunction rather than struc-
tural damage and vitamin D defi ciency may underlie painful neuropathy sug-
gesting a new treatment for painful diabetic neuropathy.

Supported by: JDRF, NIH

2261-PO
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2262-PO
Thermal Functional Imaging for Screening of Peripheral Neuropa-
thy in the Diabetic Foot
MARK R. BURGE, GILBERTO ZAMORA, EDUARDO S. BARRIGA, VIKTOR CHEKH, 
SHUANG LUAN, PHILLIP HEINTZ, ANNE M. EDWARDS, ELIZABETH MCGREW, 
PETER SOLIZ, Albuquerque, NM

We describe a technique for functional imaging of the microvascular 
network in the plantar area of the foot for the detection of early signs of 
peripheral neuropathy (PN), which is different from previous studies in that 
a functional map of the plantar foot is produced through induced dynamic 
changes in the microvascular blood fl ow. Functional imaging is a potentially 
more sensitive means for early detection of changes in the microvascular 
network due to diabetes. The hypothesis is that neuronal and vasomotor 
function decreases with the onset peripheral neuropathy. This decreased 
function is refl ected in altered capillary blood fl ow induced by cold stress. 
A cold water bath (13° to 14° C) for fi ve minutes was used to cool the foot 
below its normal temperature. Thermal video imaging recorded the rate of 
recovery of the plantar foot to baseline temperature immediately after the 
cooling period. Our study included eighteen subjects: six age-matched con-
trols, six diagnosed with diabetes mellitus (DM), and six with DM and neu-
ropathy. The functional behavior of the plantar foot was recorded for each 
subject. The fi gure below compares the behavior of the thermal recovery 
period for two aged-matched subjects. On the left (a) is the subject with DM 
and early stage PN. On the right (b) is the normal control. There is a profound 
difference in heel temperature recovery between the neuropathic and the 
age-matched control, less than half a degree C for the neuropathic subject 
and 1.5 degrees C for the control. This study exhibits clear potential for using 
functional thermal imaging to detect early signs of PN.

Supported by: NIH (R43DK093192)

2263-PO
Sensory Loss in the Feet: How do we Distinguish Age Related 
Changes from Diabetic Peripheral Neuropathy?
BELINDA A. BROOKS, YING Q. LIU, SARAH MCCOSKER, LYNDA MOLYNEAUX, 
DENNIS K. YUE, Sydney, Australia, Beijing, China

To assess the risk of foot ulceration, vibration perception threshold 
(VPT) of the feet can be measured using a biothesiometer. The voltage is 
increased to the point the patient feels the vibration. A VPT of 50 volts is 
found in most diabetic neuropathic ulcer patients (N Ulcer +ve), although the 
true reading may be higher as the machine is only calibrated to 50 volts. 
Sensation decreases with age and many elderly diabetic patients with no 
history of ulceration (E Ulcer -ve) also register a VPT of 50 volts (30% at age 
> 70yrs). Our database showed that a small subset of elderly patients with 
poor sensation developed foot ulceration (1.9%/year) and may have signifi -
cant neuropathy. The clinical dilemma is therefore to differentiate elderly 
patients with diabetic neuropathy from those with abnormal sensation due 
to ageing.We tested the hypothesis that sensory loss due to ageing could be 
differentiated from peripheral neuropathy by testing VPT at more proximal 
sites (mid tibia and knee). VPT was measured twice at each site on both 
sides of the body in N Ulcer +ve and E Ulcer -ve patients. VPT of Elderly and 
Young Controls were also tested. Results are presented as mean ± SD and 
analysed by ANOVA or t-test.

Vibration Perception Threshold (Volts)
Groups n Age (yrs) Feet Mid-Tibia Knee
N Ulcer +ve 20 59±12 50.0 39.7±10.0 37.2±10.4
E Ulcer -ve 20 73±6 50.0 46.0±3.7# 44.6±5.3#

Elderly Controls 11 84±6 50.0 44.3±7.1 45.8±5.5#

Young Controls 15 58±9 14.1±4.8 18.5±5.0 21.5±6.6

# different from N Ulcer +ve Group 

The better vibration perception in the proximal limb positions of neuro-
pathic ulcer patients reinforces the notion that diabetic neuropathy is a 
predominantly distal disease. By contrast, ageing is associated with a more 
generalised loss of sensation. This observation can be used to grade more 
precisely the risk of ulceration in elderly diabetic patients with poor vibra-
tion perception in the feet.

2264-PO
Non Invasive Assessment of Autonomic Dysfunction to Screen Pe-
ripheral Neuropathy
UMAMAHESH KANDIKATTU, VIJAY VISWANATHAN, Chennai, India

Sensorimotor dysfunction is mainly considered for diagnosis of peripheral 
neuropathy. Autonomic small C-Fibers innervating sweat glands are thin, long 
and unmyelinated and can be damaged very early in the diabetes process. 
A consensus statement of the ADA has suggested that sudomotor function 
should be included in diagnostic test for the detection of neuropathies in dia-
betes but lack of simple and quick methods has restricted its widespread use. 
The aim of this study was to evaluate SUDOSCAN a new method to measure 
sudomotor dysfunction as a screening tool for diabetic peripheral neuropathy. 
Vibration perception threshold (VPT)values were measured for 76 patients 
with type 2 diabetes (age 56 ± 14 years, BMI 27.1 ± 5 kg/m2) using a bioth-
esiometer with > 25 V as cut-off value for diagnosis of peripheral neuropathy. 
Serum creatinine level was also assessed as indicator of microvascular le-
sions. Sudomotor dysfunction was assessed by measuring electrochemical 
sweat conductance (ESC) and an autonomic risk score was calculated from 
these values. Patients place their hands and feet (area with highest sweat 
gland density) on large stainless-steel plates where a low voltage (<4V) is ap-
plied. ESC results from chloride movements and electrochemical reaction in 
response to electric stimulation and VPT values are displayed in table. [*With 
adjustment on age and BMI (ANCOVA)]. Sweating status using SUDOSCAN 
a simple, quick and quantitative method may be used as a screening tool for 
diabetic peripheral neuropathy. Earlier damages in small C-fi ber when com-
pared to large fi bers could explain the relevance of the method.

Variables VPT > 25 V VPT  25 V P-value (ANOVA)
n 35 41 —
HBA1C (%) 8.9±2.1 8.3±1.9 0.124*
Creatinine (mg/dl) 0.94±0.23 0.85±0.15 0.020*
Systolic blood pressure (mm Hg) 130±16 127±15 0.355*
ESC hands (μS) 63±16 66±13 0.412*
ESC feet (μS) 52±20 60±15 0.045*
Autonomic risk score (%) 54±15 36±10 <0.001*

2265-PO
Association Between Gastrointestinal Disorders Due to GLP-1 Re-
ceptor Agonist and Autonomic Neuropathy
AZUSA OBATAKE, NAOKO ITO, KUNIMASA YAGI, JUNJI KOBAYASHI, YUUKI 
MATSUMOTO, SATOKO OKAZAKI, KAORU NAKANO, YOSHIYU TAKEDA, MA-
SAKAZU YAMAGISHI, Kanazawa, Japan

Gastrointestinal dysmotility is considered as a representative adverse 
effect of GLP-1 receptor agonists (GLP-1a). Because the prediction of who 
would be suffered from serious symptom is not easy task before prescribing 
GLP-1a, we examined the relationship between autonomic neuropathy and 
gastrointestinal dysmotilities by GLP-1a. Study subjects were 50 diabetics in-
troduced liraglutide (Lir). Clinical features of the subjects were as below; 31 
males, age 67.0±12.1 yrs, duration of diabetes 21.1±11.3 years, BMI 26.2±5.2 
kg/m2, HbA1c 7.6±1.4%, sBP 123±16 mmHg, dBP 69±11 mmHg. Fifteen sub-
jects were needed to discontinue and/or reduce the dose of Lir due to the 
symptoms of nausea and vomiting refl ecting gastrointestinal dysmotilities. 
CVRR of electrocardiogram and ratio of Schellong test positivity were similar 
between subjects requiring Lir discontinuation and not. Subjects requiring 
Lir discontinuation tends to have long duration of diabetes (p=0.051) and 
high creatinine level (p=0.035). No other parameters including HbA1c, BMI, 
BPs signifi cantly related to gastrointestinal dysmotilities. The proportion of 
showing residuals in stomach on gastroendoscopies was signifi cantly high in 
the subjects who required Lir discontinuation (p=0.028). Since patients with 
progressive autonomic dysfunction tend to have diabetic gastroenteropathy, 
we speculated that their gastrointestinal dysmotilities due to Lir become 
serious. However, no signifi cant relationship was observed between Lir dis-
continuation and the parameters refl ecting autonomic neuropathy. In case 
of GLP-1a administeration for diabetic subjects with long duration of diabe-
tes or renal dysfunction, gastrointestinal manifestation should be carefully 
observed.
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2266-PO
Rapid Glycemic Control Precipitates Painful Multifocal Diabetic 
Neuropathies
TAKAHISA DEGUCHI, SYUJI HORINOUCHI, TADASHI UTO, AIKO ARIMURA, 
YUKA RI DOCHI, HIROKO OKU, HIROSHI TAKASHIMA, YOSHIHIKO NISHIO, Kago-
shima, Japan

 Diabetic thoracic radiculoneuropathy (DTRN) has been observed as a part 
of the syndrome of diabetic lumbosacral radiculoplexus neuropathy (DLRPN) 
so called diabetic amyotrophy in a minority of diabetic patients. They are 
considered together as a multifocal diabetic neuropathies (MDN). On the 
other hand, post-treatment painful neuropathy (PPN) is well recognized as a 
painful neuropathy following rapid glycemic control. However, the etiology 
of MDN and PPN are still unclear. We make a clinical comparative review of 
10 cases (6 male, 4 female, age range 45 to 76 y.o) of MDN following rapid 
glycemic control diagnosed with PPN. Seven patients were treated with in-
sulin and 3 were given oral sulfonylurea. Eight cases had been left with long-
term hyperglycemia and 2 cases ware drug naïve. The median HbA1c at the 
beginning of treatment was 12.3% (range 8.6-16.5) and the slump of mean 
HbA1c at the onset of PPN was 5.5% (range 2.4-8.8%). All patients suffered 
from acute or subacute onset of severe proximal pain requiring symptomatic 
therapy. Four patients had DLRPN, 3 had DTRN, and 3 supervene DTRN on 
DLRPN. Nine patients were associated with autonomic neuropathy and 7 pa-
tients who were examined cerebrospinal fruid showed marked elevation of 
protein levels. In 7 patients who underwent sural nerve biopsy, we occasion-
ally found the thinner myelin and the subperineurial edema in some fascicles 
with mild decreasing of small nerve fi bers. Four patients with severe lower 
limb weakness and gait disturbance received intravenous immunoglobulin 
(IVIg) therapy, and all patients achieved reversal of both weakness and pain. 
In general, PPN depends on the length of the axon. However, there is an 
atypical type of PPN which affects the proximal nerves and diagnosed with 
DLRPN and/or DTRN clinically. While the pathogenesis of PPN remain un-
clear, it is very intriguing that IVIg brought favorable effect on MDN with 
PPN. In the cases with a long time neglected hyperglycemia, painful MDN 
following rapid glycemic control is to be noted.

2267-PO
Cardiovascular Risks Associated With Parasympathetic and Sym-
pathetic Imbalance
AARON I. VINIK, NICHOLAS DEPACE, VIPRALI BHATKAR, JOE COLOMBO, Norfolk, 
VA, Philadelphia, PA

Cardiovascular (CV) events are the main cause of excess mortality and 
morbidity among patients with both Type 1 and Type 2 diabetes. The litera-
ture associating autonomic (parasympathetic and sympathetic, P&S) neu-
ropathy and CV risk factors is reviewed. CV autonomic neuropathy (CAN), 
the end-stage, encompasses damage to the nerve fi bers that innervate the 
heart, blood vessels and other organs. CAN results in abnormalities in HR 
control and vascular dynamics, that further affect other organs. Age nor type 
of diabetes limits the emergence of CAN. Years of follow-up show CAN as-
sociated with abnormalities in both refl ex and tonic activity. CAN and sub-
clinical CAN (e.g., diabetic autonomic neuropathy) may be detected early with 
P&S testing. CAN is associated with systemic dysregulation: orthostatic 
syndromes, exercise intolerance, tachycardia, poor circulation, slow wound 
healing, retinal and renal dysfunction, GI and sleep disturbance and urogeni-
tal dysfunction. P&S imbalance may be a predictor of risk with intensifi ca-
tion of glycemic control. CAN risk is associated with: 1) low ejection fraction; 
2) poor cardiac output; 3) arrhythmias; 4) cardiomyopathies, chronic heart 
failure; 5) poor circulation, ischemia, Angina; and 6) early cardiac death. CAN 
risk is similar to post-MI and post-CABG risk: a 50% increase in the fi ve-year 
mortality rate. CAN may result in an implanted cardiac device. Modifi able, 
non-traditional, and uncertain risk factors are also reviewed. Treating these 
risk factors reduces mortality, yet no clear clinical targets to assess which 
individuals are most at risk. Due to higher mortality with CAN, investigators 
suggest patients should be candidates for more aggressive pharmacological 
therapy, targeting values that achieve P&S balance even if asymptomatic 
or subclinical. Medications can be appropriately titrated and utilized in this 
regard with more precise selection of class and dosing using the numeric 
values of P&S balance, thereby improving outcomes.

COMPLICATIONS—OCULAR

2268-PO
The Correlation Study of Random Urine Albumin to Creatinine Ratio, 
Infl ammatory Factors and Diabetic Retinopathy
YAN-MING CHEN, HAI-XIA XU, PAN-WEI MU, LONG-YI ZENG, Guangzhou, China

To investigate the relationship between random urine albumin to creati-
nine ratio (ACR), infl ammatory factors [representing by intercellular adhe-
sion molecule-1(ICAM-1), tumor necrosis factor- (TNF- ), adiponectin] and 
diabetic retinopathy. One hundred and twenty-fi ve type 2 diabetic patients 
age from 25 to 70 years old were enrolled, together with 47 subjects with 
normal glucose tolerance. Direct ophthalmoscope inspection and fundus 
fl uorescein angiography were performed in all participants. According to 
the examinations, they were divided into 3 groups: normal control (NC, 47), 
diabetes without retinopathy (DM, 50), diabetes with retinopathy (DR, 75) 
which could be further divided into diabetes with non-proliferative retin-
opathy (NPDR, 41) and diabetes with proliferative retinopathy (PDR, 34). 
ACR, fasting plasma glucose (FPG), fasting insulin (FINS), ICAM-1, TNF-
and adiponectin were measured. Insulin resistance index (HOMA-IR) was 
calculated. There was no difference of ACR between DM group and NGT 
group. ACR level increased from DM, NPDR to PDR group. ICAM-1, TNF-
and HOMA-IR were signifi cantly higher in DR groups than that of DM group. 
Both DR and DM groups had higher levels of ICAM-1, TNF-  and HOMA-IR 
compared with NC group. Adiponectin decreased in NC and DM than that 
of DR group. ACR, ICAM-1, TNF-  and diabetes duration were risk factors 
of in multivariate logistic regression analyses. Moreover, ACR was the in-
dependent risk factor of retinopathy when adjusted for age and duration. 
Infl ammatory factors have close relationship with the onset and severity of 
diabetic retinopathy. ACR may be a clinical predictors and important follow-
up observation factor for diabetic retinopathy.

2269-PO

WITHDRAWN

2270-PO
Degree of Microalbuminuria Effectively Predicts the Presence and 
Severity of Diabetic Retinopathy in Type 2 Diabetes
SARINYA SATTANON, APIRADEE SRIWIJITKAMOL, SUTIN SRIUSSADAPORN, 
Bangkok, Thailand, Phitsanulok, Thailand

This study was aimed to examine whether degree of microalbuminu-
ria (MAU) can predict the presence and severity of DR in type 2 diabetes 
(T2DM). There were 312 T2DM patients recruited in the study. Single (in 
209 cases) or repeated (in 103 cases) spot urine samples were collected for 
measurement of MAU/gCr within 3 months before or after eye examination 
under dilated pupils. Normo-, micro-, and macro-albuminuria were defi ned 
as MAU of <30, 30-299, and >300 mg/gCr, respectively. Results showed that 
the prevalence of all degree of DR related to the presence and severity of 
DR (p<0.001). The prevalence of all degree of DR in patients with normo-, 
micro-, and macro-albuminuria were 24.7%, 46.8% and 71.9%, respectively. 
The presence of DR had relationship to duration of diabetes (p<0.001), A1C 
level (p<0.001), and GFR value (p<0.05). In patients with A1C of >7% (206 
cases), GFR of <60 ml/min (123 cases) and duration of diabetes of >10 years 
(162 cases) the cut-off MAU level of 55 mg/gCr signifi cantly related to the 
presence of either moderate NPDR, severe NPDR or PDR) (p<0.001). Patients 
with A1C <7% and MAU <55 mg/gCr had no DR or only mild NPDR. Analyses 
in 103 patients who had repeated MAU assays showed that MAU of 35 mg/
gCr was the best cut-off value that yielded the highest negative predictive 
value of 82.0% and highest positive predictive value of 52.8% for the pres-
ence of DR. In conclusions, the presence and degree of spot MAU/gCr are as-
sociated with the presence and severity of DR. MAU/gCr value plus degree 
of glycemic control can be used as indicators for selecting T2DM patients to 
receive eye examination. Patients with good glycemic control (A1C <7%) and 
MAU <55 mg/gCr may not need yearly eye examination. In patients with not 
well glycemic control (A1C >7%), GFR of <60 ml/min, duration of diabetes of 
>10 years, and MAU >55 mg/gCr, regular eye examination is recommended 
and cost-effectiveness as they are not only at risk of the presence of DR but 
also of severe degree of DR.
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2271-PO
Relationship between Stage of Diabetic Retinopathy and Pulse 
Wave Velocity in Japanese Patients With Diabetes
KUMIKO TANAKA, TOSHIHIDE KAWAI, YOSHIFUMI SAISHO, KANA HARADA, 
YUKA SATOH, KAORI KOBAYASHI, KEI MIZUSHIMA, HIROSHI ITOH, Tokyo, Japan

Objective: We studied the relationship between the stage of diabetic retin-
opathy and pulse wave velocity (PWV). Methods: This was a cross-sectional 
study of 1099 patients (657 men and 442 women, mean ± SD age 60.9 ± 
10.4 years, mean ± SD HbA1c 10.2 ± 9.7 % (NGSP)) with diabetes who were 
admitted to our hospital from 2004 to 2007. Brachial-ankle pulse wave ve-
locity (baPWV) was measured by an arterial pressure measurement device 
as PWV/ABI. Diagnosis of diabetic retinopathy was made by ophthalmolo-
gists based on the Davis classifi cation: no diabetic retinopathy (NDR); simple 
retinopathy (SDR); pre-proliferative retinopathy (pre-PDR); and proliferative 
retinopathy (PDR). Results: There was a large difference in PWV between 
patients without diabetic retinopathy (1632.9 ± 423.8 m/s) and with diabetic 
retinopathy (1821.9 ± 427.1 m/s)(p<0.0001). Besides, the stage of diabetic 
retinopathy was associated with aortic PWV(p<0.0001)(Table.1). Conclu-
sions: In patients with all stages of diabetic retinopathy, even SDR, PWV 
was higher than that in patients without diabetic retinopathy. So, in patients 
with diabetic retinopathy, physicians should pay attention to the value of 
PWV and macroangiopathy regardless of the stage of diabetic retinopathy.

stage of retinopathy NDR SDR pre-PDR PDR
number 670 236 82 111
PWV(m/s) 1632.9± 423.8 1813.2± 429.7 1847.4± 367.9 1866.7± 398.2

2272-PO
Recruiting Older African Americans With Diabetes: A Comparison 
of Opt-in Versus Opt-out Enrollment Methods
DAVID M. WEISS, ROBIN J. CASTEN, BENJAMIN E. LEIBY, LISA A. HARK, JEF-
FREY HENDERER, BARRY W. ROVNER, JULIA A. HALLER, ANN P. MURCHISON, 
Philadelphia, PA

Older African Americans with diabetes are at an increased risk of vi-
sual impairment due to diabetic retinopathy. One reason for this disparity 
is low rates of annual dilated fundus exams (DFEs) in this population. We 
are conducting a clinical trial to determine whether a culturally-relevant, 
home-based behavioral intervention can increase rates of DFEs in African 
Americans with diabetes. Subjects are recruited from primary care prac-
tices at two academic medical centers; one uses an opt-in recruitment 
method and the other uses an opt-out method. We describe the effi cacy 
of the two recruitment methods. In the opt-in approach, potential subjects 
are sent recruitment letters and asked to contact study staff by phone to be 
screened for study eligibility. In the opt-out approach, recruitment letters 
instruct subjects to call study staff if they do not want to be considered 
for recruitment. The recruitment rate (percent of patients approached for 
participation who were enrolled) are 7.1% (46/646) and 4.1% (48/1168) for 
the opt-out and the opt-in methods, respectively. Thirteen percent of opt-out 
subjects were lost to attrition, compared to 4.2% of opt-in subjects. There 
were no signifi cant differences between the two methods with respect to 
age, level of education, and marital status. However, subjects in the opt-out 
group scored higher on a scale of perceived personal control and on the 
Literacy Assessment for Diabetes. We expect cost analysis data to show 
that the opt-out method is more expensive since more potential subjects are 
called, thus requiring more staff time. Our data shows higher overall reten-
tion for the opt-out method in an older African American population with 
diabetes. Is this signifi cant? Considering the high rate of diabetes in African 
Americans, there is a need to identify cost effective recruitment methods for 
this potentially diffi cult to reach population.

Supported by: PA Department of Health

2273-PO

DIABETIC DYSLIPIDEMIA

2274-PO
A Multicentric, Randomized, Double Blind Phase III Study to Evalu-
ate the Safety and Effi cacy of 2mg and 4mg ZYH1 as Compared to 
Pioglitazone 45mg in Dyslipidemia With Type 2 Diabetes Mellitus
RAJENDRAKUMAR H. JANI, DHIRAJ GAMBHIRE, GUNJAN JARIWALA, Mumbai, 
India

ZYH1 is a novel, predominantly PPAR alpha agonist. It demonstrated 
favorable anti-dyslipidemic and safety profi le in preclinical, phase 1 and 
2 studies. In this randomized, double blind, ICH GCP compliant study, 2mg 
ZYH1, 4mg ZYH1 and 45mg Pioglitazone (Pio) were orally administered once 
daily (OD) for 24 weeks to subjects with diabetic dyslipidemia and having 
Triglyceride (TG) 200-400 mg/dl, HbA1c > 7 - 9%. As compared to baselines, 
ZYH1 2mg, ZYH1 4mg and Pio 45mg reduced TG by 29.8%, 45.7% and 20.4% 
respectively. Summary of per protocol analysis of the effi cacy parameters is 
given in the table. The frequency of mild to moderate adverse events was 
lesser in ZYH1 arms (17.1%) than Pio 45 mg (27.5%). Gastritis was the most 
frequent AE in ZYH1 4 mg (4.9%) and Pioglitazone 45 mg (5%). There was 
no serious adverse event reported in any of ZYH1 arms (2 and 4 mg). ZYH1 
seems to be a new addition to the armamentarium of treatments for diabetic 
dyslipidemia.

ZYH1 2mg and 4mg Versus Pioglitazone 45mg in diabetic dyslipidemia: Sum-
mary of Per protocol analysis of effi cacy parameters (*P < 0.05)
Laboratory Parameter Visit ZYH1 2 mg (N=31) 

Mean ± SD 
(% change)

ZYH1 4 mg (N=34) 
Mean ± SD 
(% change)

Pioglitazone 45 mg 
(N=22) Mean ± SD 

(% change)
Triglyceride (mg/dL) Baseline 258.2 ± 69.00 258.4 ± 55.44 268.9 ± 63.33

Week 24 175.3 ± 55.24 (-29.8) 141.8 ± 74.53(-45.7*) 214.4 ± 135.14 (-20.4)
HDL-Cholesterol (mg/dL) Baseline 36.0 ± 11.24 35.1 ± 9.30 36.4 ± 7.04

Week 24 39.1 ± 9.96 (14.2) 36.1 ± 8.42 (4.6) 39.7 ± 6.86 (11.2)
Apolipoproteins A1 (mg/dL) Baseline 129.2 ± 32.89 138.7 ± 30.31 139.7 ± 26.67

Week 24 155.3 ± 47.54 (24.3) 132.8 ± 47.16 (2.2) 148.7 ± 58.24 (16.3)
LDL-Cholesterol-Direct (mg/dL) Baseline 130.9 ± 44.31 129.8 ± 40.05 111.9 ± 31.10

Week 24 134.6 ± 36.65 (15) 116.0 ± 41.41 (-4.8) 124.7 ± 32.16 (7.4)
Apolipoproteins B (mg/dL) Baseline 99.2 ± 27.60 97.8 ± 25.73 86.7 ± 19.94

Week 24 93.0 ± 25.51 (5.1) 84.0 ± 21.31 (-9.8) 87.2 ± 21.96 (-2.4)
Total Cholesterol (mg/dL) Baseline 199.2 ± 48.73 197.9 ± 42.59 179.7 ± 31.38

Week 24 200.5 ± 42.96 (6) 178.7 ± 45.07 (-6.9*) 195.4 ± 31.53 (6.3)
Fasting Plasma Glucose (mg/dL) Baseline 141.7 ± 36.98 156.6 ± 69.77 137.2 ± 29.43

Week 24 133.6 ± 44.71(-4.1) 125.2 ± 34.81 (-8.5) 123.9 ± 49.55 (-10.7)

Supported by: Zydus Cadila

2275-PO
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2276-PO

2277-PO
The Effects of Ezetimibe on 20 Lipoprotein Subfractions in Hyper-
lipidemic Patients With or Without Type 2 Diabetes Mellitus (Result 
from E-CAP Study)
MASUMI AI, MASAYUKI YOSHIDA, OSAMU TOMONAGA, TAMAKI YAMAZAKI, 
MITSUYO OKAZAKI, AKIRA TANAKA, THE E-CAP STUDY GROUP, Tokyo, Japan

Ezetimibe (EZ) reduces serum cholesterol (C) and triglyceride (TG) con-
centrations without worsening glucose metabolism. We aimed to examine 
whether there is a distinct effect of EZ on C and TG levels in 20 lipoprotein 
subfractions (LSF) in those with type 2 diabetes (DM) and obesity. Subjects 
were 100 patients with hyperlipidemia. Half of them also had DM and the 
other half were normal glucose tolerant (NGT). Mean age and BMI were 
similar by design. In all subjects, 46 were obese (OB) and 54 were non-obese 
(NOB). All Subjects took EZ 10 mg/day for 6 weeks. Serum samples were 
obtained before and after the medication to measure C and TG levels in 20 
LSF (2 chylomicrons (CM), 5 VLDLs, 6 LDLs, and 7 HDLs) by HPLC. At baseline, 
C and TG distributions among 20 LSF in DM were similar to those in NGT. 
Regarding obesity, although total C levels in OB were similar to NOB, C levels 
in OB were signifi cantly (p<0.05) higher in CMs, VLDLs, and small LDLs, and 
lower in large LDLs and large HDLs than those in NOB. TG levels in OB were 
higher in CMs and VLDLs, and lower in large LDLs and HDLs than those in 
NOB. EZ reduced C levels in CMs, VLDLs, and LDLs, and raised them in HDLs 
in all subjects. C reduction in VLDLs and increase in large HDLs were greater 
in NOB than those in OB (Figure). EZ also reduced TG levels in all LSF except 
large HDLs, TG reductions in CMs and large VLDLs in OB were greater than 
those in NOB, resulting TG distribution in OB came close to that in NOB after 
the treatment. NOB patients can receive better effects of EZ on C distribu-
tion than OB. EZ can improve TG metabolism especially in OB individuals. 

2278-PO

2279-PO
Metabolomics of Adipogenesis—in Search for Obesity and Diabe-
tes Biomarkers
ANNA HALAMA, MARION HORSCH, ANNA ARTATI, GABRIELE MOELLER, MAR-
TIN HRABE DE ANGELIS, JOHANNES BECKERS, JERZY ADAMSKI, Neuherberg, 
Germany

Obesity is a major risk factor for a number of diseases like diabetes type 2, 
insulin resistance or hyperglycemia. The mechanisms underlying adipogen-
esis are not well known yet. Therefore, a study on cell adipogenesis using 
metabolomics combined with transcriptomics was performed to understand 
those mechanisms as well as to fi nd new biomarkers of metabolic disorders. 
The 3T3-L1 mouse cell line, a widely used model for the study of diabetic 
mechanisms, was chosen to monitor changes in metabolite and gene ex-
pression levels at various stages of adipogenesis. Metabolite concentration 
and mRNA expression were determined in cells with the AbsoluteIDQp180 
kit from Biocrates and the MouseRef-8 v2.0 Expression BeadChip kit from 
Illumina, respectively. In the course of adipocyte differentiation and matu-

WITHDRAWN
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these groups (1.8±0.4, 11.6±6.3, 27.1±5.1 mg/dL, P=0.033). Both L5/LDL% 
(P=0.192) and [L5] (P=0.165) were greater in Group 2 than in Group 1, although 
these differences did not reach statistical signifi cance most likely because 
of small sample sizes. After subjects with diabetes were excluded, linear 
regression analysis still showed a strong correlation between [L5] and the 
fasting plasma glucose concentration. In cultured human aortic endothelial 
cells, L5 but not L1 decreased the expression and activity of telomerase by 
50% (n=4, P<0.05), resulting in both positive senescence-associated stain-
ing with -galactosidase and apoptosis. Thus, the highly electronegative LDL 
subfraction L5 starts to increase in the circulation during the early stages of 
cardiometabolic derangement before LDL-C elevation becomes prominent, 
suggesting that L5 may contribute to vascular aging.

Supported by: NIH RO1, MacDonald Research Fund, Merck-Schering Plough Re-
search Fund

2283-PO
Correlation Between Low-Density Lipoprotein Particle Number 
(LDL-P) and Lipoprotein a [Lp(a)] in Hyperlipidemia Patients
HECTOR MALAVE, RICHARD WRIGHT, TARA DALL, BARNEY BEAVER, RAY POU-
RARZIB, ROBERT HONIGBERG, Atlanta, GA, Santa Monica, CA, Delafi eld, WI, Mo-
bile, AL, Raleigh, NC

Background: Lipoprotein (a) [Lp(a)] is used commercially as a marker to 
predict cardiovascular disease. The clinical utility of routine measurement of 
Lp(a) is unclear. Furthermore, there are limited data evaluating the relation-
ship between LDL-P and Lp(a) concentration. Objective: To determine the 
correlation between LDL-P and Lp(a) in an unselected population of patients 
undergoing lipid analysis. Methods: Cases were comprised of subjects with 
at least one of the following diagnoses in the database as reported by the 
ordering physician: Hyperlipidemia, clinical coronary heart disease, diabetes 
mellitus, or symptomatic carotid artery disease. LDL-P levels were analyzed 
by nuclear magnetic resonance (NMR) spectroscopy. Lipids and Lp(a) were 
measured by standardized automated methods, and LDL cholesterol was 
calculated by the Friedewald equation. The query for the NMR and Lp(a) 
were obtained from January 1, 2009 through October 31, 2011 with a sample 
size of 3024 subjects. Results: Among the 3024 subjects, the mean age was 
60+16 (51% female). The mean Lp(a) concentration was 83 mg/dL and the 
mean LDL-P concentration was 1389 nmol/L. There was no correlation be-
tween Lp(a) and LDL-P levels (r2=0.0012). At Lp(a) levels of less than 30 mg/
dL, 23% had LDL-P concentrations less than 1001 nmol/L, 25% were be-
tween 1001 to 1299 nmol/L, and 52% of the subjects were greater than 1300 
nmol/L. At low LDL-P concentration less than 1000 nmol/L, approximately 
41% of the subjects had Lp (a) concentrations less than 30 mg/dL. Conclu-
sion: These data demonstrate that many patients with normal Lp(a) levels 
of less than 30 mg/dL, had DISCORDANT elevation of LDL-P concentration, 
with 52% of them having LDL-P levels greater than 1300 nmol/L. These re-
sults suggest that many patients with low Lp(a) concentrations could retain 
signifi cant residual ATHEROGENIC risk due to their high LDL-P levels.

2284-PO

WITHDRAWN

 2285-PO
Effect of Acute Hyperlipidemia on Blood and Breath Gas Concentra-
tions
HYUN JI LEE, STACY R. OLIVER, JOANNE CHEUNG, DONALD R. BLAKE, PIETRO 
R. GALASSETTI, Irvine, CA

Among hundreds of exhaled volatile organic compounds (VOCs), many 
refl ect peripheral metabolism, reaching the lungs dissolved in blood. Dur-
ing metabolic perturbations, however, the magnitude and timing of VOC 
changes may substantially diverge in blood and breath, potentially yielding 
important information on the origin of exhaled gases, and on the presence/
severity of dysmetabolic conditions, not obtainable via either analysis alone. 
Using acute hyperlipidemia as a metabolic stimulus (i.v. infusion of 20% lipid 
emulsion), we measured at 7 time points VOCs in breath and whole blood in 
4 healthy males. Blood gases were extracted with a constant fl ow of helium 
micro-bubbles; ~75 VOCs were quantifi ed by gas chromatography. While 
plasma free fatty acids ~doubled, many VOCs displayed divergent profi les: 
some (i-pentane) increased in breath immediately, but only after 40 min in 
blood; others, (o-xylene), increased in blood only. Interestingly, VOCs known 

ration, signifi cant changes in concentration levels of amino acids (arginine, 
glutamine, serine and branched chain amino acids (BCAA)), carnitines (C0, 
C2, C3 and C4), several phospholipids (phosphatidylcholines and phosphati-
dylethanolamines), and lysophosphatidylcholines were observed. Evaluation 
of the integrated transcriptomics data indicates an involvement of several 
affected pathways, such as BCAA degradation, citric cycle, glycolysis, and 
glycerophospholipid synthesis during adipogenesis. This study shows the 
potential of combining metabolomics and transcriptomics in research of 
cellular processes, like adipogenesis. Especially molecules linked to BCAA 
metabolism and phospholipid synthesis seem to play a crucial role in fat 
cell differentiation. Furthermore, BCAAs and phosphatidylcholines might be 
potential early biomarkers in the pathogenesis of obesity or diabetes.

Supported by: BMBF to the German Centre Diabetes Research (DZD e.V.)

2280-PO
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2281-PO
Dyslipidemia among Diabetic Patients With Microalbuminuria in a 
Chinese Hospital
YI ZHOU, SHAO-HUA WANG, LU WANG, YI-JING GUO, YANG YUAN, FENG-FEI LI, 
YAN HUANG, WEN-QING XIA, Nanjing, China, Shenyang, China

Dyslipidemia plays an important role in the progression of diabetic neph-
ropathy. The aims of this study were to investigate the prevalence and con-
trol of and dyslipidemia among diabetic patients with microalbuminuria in 
a Chinese hospital as well as factors affecting the disease. A total of 1060 
type 2 diabetic in-patients (aged 18 years) were assigned to the microalbu-
minuria group (n=635) or the without-microalbuminuria group on the basis of 
urinary albumin-to-creatinine ratios (UACR=30-299 mg/g). Serum levels and 
the control of lipid profi les were assessed and classifi ed according to the 
2011 American Diabetes Association (ADA) guidelines and LDL-C also accord-
ing to Chinese intensifi ed control criteria. Multiple regression analyses were 
performed to examine the factors affecting lipid variables. Among patients 
with microalbuminuria, a signifi cantly lower prevalence was found (33.1% 
vs. 58.6%; 35.3% vs. 52.5%, all P<0.001) at target levels (LDL-C<2.60 mmol/L 
or HDL-C >1.0 mmol/L for men and >1.3 mmol/L for women). According to the 
intensifi ed LDL-C goal (< 2.07 mmol/L), a lower prevalence was found in male 
patients (15.5% vs. 32.7%, P<0.001). Female subjects displayed elevated lev-
els of total cholesterol and abnormal apolipoprotein profi les. Fewer patients 
with microalbuminuria were adherent to the therapy prescribed for dyslipi-
demia (28.8% vs. 43.3%, P<0.001). Even among patients who were on lipid-
lowering treatment, the majority of individuals remained uncontrolled for all 
three lipid fractions (LDL-C, HDL-C and TG) (82.5% vs. 69.0%, P=0.003). Lipid 
and lipoprotein parameters were associated with gender and age. In China,
diabetic patients with microalbuminuria displayed typical dyslipidemias and 
were not adequately controlled. Intensifi ed LDL-C and overall lipid-lowering 
clinical goals are potential precautions taken against diabetic nephropathy.

 2282-PO
Electronegative Low-Density Lipoprotein Is Increased Early in Car-
diometabolic Derangement
YU-CHEN WANG, JONATHAN LU, SHU-HUA CHEN, JIAN-WEN DONG, ROGER Y. 
HUANG, RICHARD A. DIXON, MACARTHUR ELAYDA, CHU-HUANG CHEN, Hous-
ton, TX, Taichung, Taiwan

Human plasma low-density lipoprotein (LDL) can be resolved by anion-
exchange chromatography into 5 subfractions, L1-L5, with increasingly 
negative charge. Individuals with risk factors for cardiovascular disease 
(eg, hypercholesterolemia, type 2 diabetes, smoking) have a signifi cantly 
elevated plasma L5 concentration ([L5]), which is determined by multiplying 
the percentage of L5 LDL (L5/LDL%) by the concentration of LDL cholesterol 
(LDL-C). To examine whether levels of circulating L5 start to increase before 
the complete manifestation of diabetes, we measured [L5] in subjects with 
0 (Group 1; n=4), 1-2 (Group 2; n=5), and 3-5 (Group 3; n=15) components of 
metabolic syndrome (MetS) criteria. One-way analysis of variance revealed 
no signifi cant differences in LDL-C levels among Groups 1 to 3 (93.3±12.6, 
100.6±17.7, 118.1±8.9 mg/dL, respectively; P=0.358). In contrast, a signifi cant 
stepwise increase in L5/LDL% was observed from Groups 1 to 3 (2.0±0.5%, 
10.6±5.0%, 22.5±3.6%, respectively; P=0.017), resulting in a parallel [L5] in 
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to be infused in blood via the i.v. lipid solution (cyclohexane) increased in 
breath but were unchanged in blood. In all these instances, therefore, the 
breath/blood ratio changed in a manner specifi c to each gas and apparently 
related to the subject’s metabolic status. We believe breath/blood profi les 
may be altered in states such as obesity/diabetes, revealing aspects of 
these conditions not obtainable by other means. Our data therefore provide 
the conceptual basis to develop novel metabolic variables that may help 
identify the origin of exhaled gases, enhance the accuracy of current breath-
based predictive models for circulating compounds, and help explore new 
biochemical pathways.

Supported by: NIH (1UL1RR031985, K24 DK085223)

2286-PO
Long-Term Effect of DPP4 Inhibition on Dyslipidemia and the Size of 
LDL Particles in Patients With IGT or Type 2 Diabetes
MASANOBU TSUCHIYA, YOSHIHIKO NISHIO, HIROSHI MAEGAWA, Yanai, Japan, 
Kagoshima, Japan, Otsu, Japan

We recently reported that 12 weeks of Alogliptin(ALO) , a kind of DPP4 
inhibitor ameliorated dyslipidemia and LDL-size. The aim of this study is to 
clarify whether long-term ALO treatment may ameliorate hyperlipidaemia 
and LDL-size in patients with impaired glucose tolerance (IGT) or newly di-
agnosed type 2 diabetes (DM). Thirteen patients comprised of 9 patients 
with IGT and 4 patients with DM (IGT+DM group) were recruited. The 13 pa-
tients were treated with ALO (25 mg daily for 48 weeks). A 75-g oral glucose 
tolerance test and laboratory measurements were performed at baseline, 
12weeks and 48 weeks after the treatment. Early insulin secretion assessed 
by delta IRI / delta PG for 30 min. LDL size was evaluated by Rm value of the 
electrophonesis of lipoproteins. 12 weeks after the treatment, he treatment 
with ALO signifi cantly decreased plasma glucose level at 0m(P<0.05), 30 m 
(P<0.01), 60 min (P<0.001) and 120m(p<0.001) after the glucose load. The 
treatment with ALO decreased TG (116.5±39.4, 92.6±26.5 mg/dl P<0.01) and 
increased HDL-C (52.6±14.8, 55.3±13.7 mg/dl P<0.05) signifi cantly. Rm value 
showed signifi cantly lower (0.39±0.06, 0.33±0.05 P<0.05) as compared with 
the baseline value. 48 weeks after the treatment, the treatment with ALO 
signifi cantly decreased plasma glucose level at 0m(P<0.05), 30 m (P<0.05), 60 
min (P<0.001), 120m(p<0.001) after the glucose load and also showed higher 
IRI/ PG(0.63±0.32, 1.44±0.98 P<0.05). Furthermore, the treatment with Alo-
gliptin decreased TG (116.5±39.4, 90.2±29.4 mg/dl P<0.05) and increased 
HDL-C (52.6±14.8, 57.4±17.2 mg/dl P<0.05) signifi cantly. After the treatment, 
Rm value showed signifi cantly lower (0.39±0.06, 0.33±0.04 P<0.05) as com-
pared with the baseline value. In this treatment, before and after treatment, 
there were no differences in BMI, HOMR-IR. In conclusion, Long-term DPP4 
inhibition may ameliorate dyslipidemia and LDL-size in patients with IGT or 
type 2 diabetes.

2287-PO

2288-PO
Reno Protective Potential of AVE-0991 a Non-Peptide Mas-Recep-
tor Agonist in Streptozotocin (STZ) Induced Diabetic Nephropathy 
(DN) in Rats
KULDEEPAK SHARMA, Ludhiana, India

Reno protective potential of AVE-0991 a non-peptide Mas- receptor ago-
nist in Streptozotocin(STZ) induced Diabetic nephropathy(DN) in rats. The 
present study has been designed to investigate the effect of AVE-0991, a 
non peptide Mas- receptor agonist and A779, a Mas- receptor antagonist 
in experimental diabetic nephropathy in rats. Diabetic mellitus was induced 
by single injection of STZ (50 mg/kg, i.p.) dissolved in freshly prepared ice 
cold citrate buffer (pH 4.5). After 1 week of STZ administration animals hav-
ing random serum glucose more than 240 mg/dl were considered as dia-
betic. Twenty four rats of either sex out of 36 administered STZ survived 
at 4 weeks and were divided into 4 groups of 6 rats each. Another group 
of 18 rats (not treated with STZ) were divided into 3 groups of 6 each and 
served as control groups for comparison of test-drugs. There was signifi -
cantly raised in high-density lipoprotein (HDL) level and decreased in blood 
glucose .Similarly, it reduced the level of urine output, blood urea nitrogen 
(BUN), Proteinuria, serum creatinine and renal collagen when compared to 

WITHDRAWN



A578

For author disclosure information, see page 797.

CATEGORY

ADA-Funded Research

B
eh

av
io

ra
l M

ed
ic

in
e,

 C
lin

ic
al

 
N

ut
ri

tio
n,

 E
du

ca
tio

n,
 a

nd
 E

xe
rc

is
e

PU
B

LI
SH

ED
 O

N
LY

DIABETES EDUCATION EXERCISE—ANIMAL

diabetic group.AVE-0991treatment signifi cantly attenuated STZ-induced 
DN, as evidenced by a decreased in serum creatinine, BUN, Protein urea 
and renal collagen content. AVE-0991 treatment for the fi rst time has been 
shown to reduce dyslipidaemia, a hallmark of kidney damage in diabetes.

DIABETES EDUCATION

2289-PO
Education Status in Polish Type 2 Diabetes Patients Receiving In-
sulin Therapy
AGNIESZKA STROZIK, JANUSZ GUMPRECHT, WLADYSLAW GRZESZCZAK, MAL-
GORZATA MASIEREK, PAWEL BIJOS, Zabrze, Poland, Ozarow Mazowiecki, Poland

Effective treatment of type 2 diabetes is based on adequate glucose and 
others risk factors control with the use of lifestyle modifi cation and pharma-
cotherapy. Diabetes education and self-management are essential for pa-
tients better compliance and optimal therapy of diabetes. This study aimed 
to evaluate the status and source of diabetes education of type 2 diabetic 
patients treated with insulin. This was a 4-week observational study in the 
group of 2920 patients (49% men; 45% women; mean age 63.2 years). The 
patients’ general knowledge of diabetes, its complications and treatment 
have been assessed by the doctors with the use of a special questionnaire at 
the hospital and at out-patient clinics. The questionnaire outcome provided 
information regarding general knowledge of diabetes as well as current and 
preferred sources of information of diabetes among studied patients. Gen-
eral knowledge about diabetes was very good only in 2%, suffi cient enough 
in 39.5%, and inadequate in 8.5% of studied patients. The main source of 
information about diabetes came from doctors (92.7nurses (77.3%) and 
educational materials (44.6%). Over 66% of patients expressed intention to 
increase their knowledge about the disease and preferred to obtain informa-
tion from doctor and educational materials (95.1% and 64.5%, respectively). 
For 60.1% patients recognized authority with reference to knowledge about 
diabetes is a doctor and for 26.7% nurse. Patients’ knowledge about diabe-
tes is associated with better medication adherence and glycaemic control. 
An actual low level of diabetes knowledge among diabetic patients receiv-
ing insulin therapy suggests that there is a signifi cant need for improvement 
of patients knowledge about the disease.

Supported by: BIOTON SA Poland

2290-PO
A Novel Home-Based, Behavioral Intervention to Improve Access 
to Diabetes Eye Care
LISA A. HARK, ROBIN J. CASTEN, ANN P. MURCHISON, DAVID M. WEISS, BEN-
JAMIN E. LEIBY, JEFFREY HENDERER, BARRY W. ROVNER, JULIA A. HALLER, 
Philadelphia, PA

Diabetic retinopathy (DR) is one of the leading causes of visual impair-
ment in adults in the U.S. with higher prevalence in African Americans (AAs) 
than in Caucasians. Additionally, AA patients are fi ve times more likely to be 
visually impaired from DR, demonstrating a troubling vision health disparity. 

A randomized clinical trial is being conducted at the Wills Eye Institute in 
Philadelphia to test the effi cacy of Behavioral Activation (BA), to increase 
the rates of dilated eye exams in this high-risk population. BA is a culturally 
relevant, home-based intervention that helps subjects develop action plans 
for preventive eye care. This study is enrolling 206 older (aged 65+) African 
Americans who have diabetes, and who have not had an eye exam in the 
last 12 months. Participants are randomized to either the BA or Supportive 
Therapy (ST) group. BA consists of education about diabetes and DR, an as-
sessment of barriers to obtaining DFEs, and the development of an action 
plan to overcome barriers to getting a DFE. ST is a placebo condition that 
controls for the attention that BA subjects are receiving. The primary out-
come is whether a subject obtains a dilated eye exam by 6 months. Assess-
ment measures include Diabetes Self-care Inventory Revised Scale (DSCI-R), 
Risk Perception Survey for Diabetes (RPS-DM), and the Patient Health Ques-
tionnaire (PHQ-9) to assess depression. Literacy level and hemoglobin A1C 
are also assessed at baseline. The majority of the fi rst 109 randomized par-
ticipants are female (68%). Their average age is 73.2 years, and the average 
educational level 11.86 years. The burden of visual disability due to diabetes 
continues to escalate and there is a critical need for better screening and 
earlier detection of eye disease. This study approaches the problem from a 
community-integrated behavioral approach and suggests home-based BA 
may be useful to improve eye care in AA patients with diabetes.

Supported by: PA Department of Health
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2291-PO

2292-PO
GLP-1 Receptor Agonist Reduced the Increasing Rate of Glucose 
Concentration during the Early Phase of Psychiatric Stress-Induced 
Hyperglycemia in Non-Obese Type 2 Diabetes Model
HAE KYUNG YANG, JIN SUN JANG, JEONG AH SHIN, JUYOUNG SHINE, YE-JI LIM, 
HUN SUNG KIM, KUN HO YOON, JAE HYOUNG CHO, Seoul, Republic of Korea

Studies on glucose metabolism during physical stress such as exercise 
shows changes in plasma glucose concentration, but little is known about 
the patterns of hyperglycemia induced by psychiatric stress and the effect 
of hypoglycemic agents. We analyzed the changes of plasma glucose con-
centration in nonobese type 2 diabetes animal model under stressful condi-
tion and the effect of exenatide on psychiatric stress induced hyperglyce-
mia. Male Goto-Kakizaki (GK) rats were used as a non-obese type 2 diabetes 
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