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SUPPLEMENTAL RESEARCH DESIGN AND METHODS 

Subjects 
IGT was defined as a fasting plasma glucose concentration of less than 7.8 mmol/l and 

between 7.8 and 11.1 mmol/l two hours after a 75-gram screening OGTT. OGTT was not 

performed in 3 patients with known diabetes. Individuals using lipid-lowering medications other 

than statins were excluded. Participants receiving statins were required to be on a stable dose for 

at least 2 months prior study enrollment.  

Measurement of endothelial function 
Endothelial function was measured by reactive hyperemia peripheral arterial tonometry 

(PAT, EndoPAT 2000, Itamar Medical Ltd., Caesarea, Israel) as described previously (1). 

Briefly, a deflated blood pressure cuff was placed on the non-dominant arm, while the dominant 

arm served as a control. PAT probes were placed on the index finger of each hand; thereafter 

continuous recording of pulsatile blood volume responses from both hands was initiated. After a 

5-min equilibration period, the blood pressure cuff on the study arm was inflated to suprasystolic 

pressure for 5 min. After deflation, the PAT recording continued for 5 additional minutes. The 

PAT data were analyzed by the application-specific PAT-software in an operator-independent 

manner. As a measure of the extent of reactive hyperemia, the PAT index was calculated as the 

ratio of the average amplitude of the PAT signal over a 1-min time interval starting 1 min after 

cuff deflation divided by the average amplitude of the PAT signal of a 3.5-min time period 

before cuff inflation (baseline). PAT index values from the study arm were normalized to the 

readings from the contralateral arm to compensate for potential changes in systemic vascular 

function. The reproducibility of PAT in our cohort defined as coefficient of variation of baseline 

PAT index during two visits (12%) was similar to the variation in PAT index reported in the 

study by Bonetti et al. (1). 

Study meal 
The standardized breakfast meal consisted of egg, muffin, pancakes and oatmeal fortified 

with palm oil.   

Blood samples processing 
Blood specimens were centrifuged at 3500 RPM and 4 °C for 15 minutes and aliquots of 

serum or plasma were stored at -80 °C until analyzed in the clinical laboratory of the Phoenix 

VA Health Care System. Automated chemiluminescent assay (Abbott Laboratories, Abbott Park, 

IL) was used for measurements of serum concentrations of glucose, insulin and triglycerides 

(TG).  

Statistical analyses 
Statistical analyses were performed using software from the SAS Institute (version 9.2; 

Cary, NC, USA). The effect of exenatide on endothelial function was tested by repeated 

measures analysis of covariance (ANCOVA) using the PROC MIXED procedure, adjusted for 

the cross-over study design and baseline endothelial function. Potential mediators of exenatide’s 

effect were evaluated by including mean postprandial concentrations of glucose, insulin and 

triglycerides in the models. The values of non-normally distributed variables were log10 

transformed to approximate normal distribution. Two-tailed p values less than 0.05 were 

considered to be statistically significant.  

 

SUPPLEMENTAL RESULTS 

The average caloric content of the test meal was 1292 kcal. One participant withdrew 

(personal reasons) from the study after completing first meal test. Three participants had a 
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history of recent type 2 diabetes and in 9 others the qualifying OGTT revealed values of fasting 

or 2-hour plasma glucose concentrations that were consistent with diabetes (Supplemental Table 

1). Those with diabetes had higher fasting and 2-hour glucose and glycated hemoglobin 

concentrations. They also had lower fasting triglyceride concentrations and tended to be heavier 

(p=0.09) and receive statin therapy (p=0.06) (Supplemental table 1).  

 

Supplemental Table 1: Clinical characteristic of all study participants and by glucose tolerance 

status. 

 

Variable All IGT Diabetes 

n 28 16 12 

Ethnicity (% Whites) 89 88 92 

Gender (M/F) 24/4 15/1 9/3 

Age (years) 62 (58-64) 64 (62-65) 60 (58-63) 

BMI (kg/m
2
) 33.4 ± 4.8 32.1 ± 3.6 35.2 ± 6.1 

Systolic BP (mmHg) 136 ± 16 138 ± 14 133 ± 13 

Diastolic BP (mmHg) 73 (69-75) 71 (68-75) 74 (70-75) 

Anti-hypertensives use (%) 42 38 50 

Fasting glucose (mmol/l) 5.9 (5.3-6.1) 5.5 (5.2-5.9) 6.5 (5.4-7.3)* 

2-h glucose (mmol/l)† 10.2 ± 1.8 9.5 ± 1.2 11.6 ± 1.8* 

Hemoglobin A1c (%) 6.2 ± 0.5 6.0 ± 0.4 6.4 ± 0.5* 

Triglycerides (mmol/l) 2.6 ± 0.9 2.9 ± 0.9 2.2 ± 0.7* 

Total cholesterol (mmol/l) 4.9 ± 0.7 5.0 ± 0.6 4.7 ± 0.9 

HDL cholesterol (mmol/l) 1.0 ± 0.2 1.1 ± 0.2 0.9 ± 0.2 

LDL cholesterol (mmol/l) 2.7 ± 0.7 2.7 ± 0.6 2.7 ± 0.8 

Statin use (%) 54 38 75 

Data are means ± SD if normally distributed or median (25
th
-75

th
 percentile) if not normally distributed; 

BP, blood pressure; †OGTT was performed in all but 3 subjects with known type 2 diabetes; *p<0.05 IGT 

vs. diabetes, Student’s t-test or Wilcoxon’s rank test 

 

 

 

Supplemental Table 2: Basal and postprandial (average of  2- and 4-hour post-meal) serum 

concentrations of glucose, insulin and triglycerides. 

 

Variable Treatment Basal 

(pre-meal) 

Average  

post-meal 

p-value 

(treatment)* 

Glucose (mmol/l) Placebo 5.9 (5.5-7.0) 6.7 (5.5-7.0)‡ <0.0001 

 Exenatide 5.9 (5.3-6.5) 4.6 (4.3-5.0)‡  

Insulin (pmol/l) Placebo 89 (53-135) 296 (235-626)‡ <0.0001 

 Exenatide 85 (58-127) 111 (54-209)†  

Triglycerides (mmol/l) Placebo 2.7 (2.0-3.4) 3.8 (2.5-4.8)† <0.0001 

 Exenatide 2.2 (1.6-3.0) 2.5 (1.8-3.2)  

Data are median (25
th
-75

th
 percentile); *exenatide vs. placebo, repeated measures ANCOVA adjusted for 

treatment sequence (log10 transformed values); †p<0.05,
 
‡p<0.0001, vs. basal (pre-meal) 
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Supplemental Figure 1 

Modeled beta estimates and standard errors of the effect of exenatide (vs. placebo) on 

postprandial endothelial function (EF; all models adjusted for pre-meal PAT index and treatment 

sequence) before (model 1) and after adjustment for mean postprandial concentrations of glucose 

(model 2), insulin (model 3) and triglycerides (TG, model 4) separately and all together (model 

5). Adjustment for TG accounts for 64% of exenatide’s effect (0.022 ± 0.016 vs. 0.061 ± 0.014, 

beta-estimates ± SE after vs. before adjustment). P-values below the x-axis denote the 

significance of the effects of exenatide treatment (Treatment) and individual covariates included 

in the models. R
2
-values were estimated using general linear regression analysis (PROC GLM).  

 

p for 
effect:

Treatment 0.0002 0.075 0.003 0.17 0.3

Glucose - 0.5 - - 0.6

Insulin - - 0.9 - 0.3

Triglycerides - - 0.001 0.002

Model R2: 0.84 0.84 0.84 0.89 0.89

 

 

 

 

Supplemental references 

1. Bonetti PO, Barsness GW, Keelan PC, Schnell TI, Pumper GM, Kuvin JT, Schnall RP, 

Holmes DR, Higano ST, Lerman A: Enhanced external counterpulsation improves endothelial 

function in patients with symptomatic coronary artery disease. J Am Coll Cardiol 41:1761-1768, 

2003 

 

 


