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In critically ill patients, persistent hyperglycemia is associated with increased mortality 
and complications [Kosiborod M et al. Circulation 2005], but low blood glucose is equally 
dangerous [Marik P. World J Gastrointest Surg 2009]. Intravenous (IV) insulin is currently 
the standard of care but requires frequent monitoring and can cause excess hypoglycemia. 
Steven P. Marso, St. Luke’s Mid America Heart & Vascular Institute, Kansas City, Missouri, 
USA, presented results from a pilot study to determine the feasibility, efficacy, and safety 
of IV exenatide in hyperglycemic cardiac intensive care unit (CICU) patients [Intravenous 
Exenatide in Coronary Intensive Care Unit Patients; NCT00736229].

Dr. Marso and his colleagues performed a prospective, single-center, open-label, 
nonrandomized study that compared IV exenatide to insulin controls. The primary outcome 
measure was average glucose value during a coronary ICU stay of 24 to 48 hours. Secondary 
outcome measures included number of hypoglycemic episodes in the ICU, number of 
subjects with >1 ICU hypoglycemic episode or serious adverse event (death, life-threatening 
event, prolonged hospital stay, disability or incapacity, non-life-threatening event) within 30 
days of the discontinuation of the study drug.

Eligibility criteria included age >18 years; admission to the CICU; admission blood glucose 
(BG) of 140 to 400 mg/dL; primary cardiovascular diagnosis by the attending physician; 
being under the primary care of the cardiology service; ventilator independence; and the 
ability to provide informed consent. Exclusion criteria included creatinine clearance <30 
mL/min, type 1 diabetes, pregnancy, gastroparesis, insulin treatment (except monotherapy 
for long-acting basal insulin), admittance to the CICU to measure hemodynamics prior to 
transplant, or posttransplant procedure. 

Exenatide was infused at a fixed dose of 0.05 mcg/min (30-min bolus), then 0.025 mcg/min 
continuously for 24 to 48 hrs. The drug was benchmarked to 2 insulin control groups: 1) 
intensive (INT; target BG 90 to 119 mg/dL) and 2) modified (MOD; target BG 100 to 140 mg/dL).

Figure 1. Mean Glucose: 3 Groups.
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Exenatide was infused in 40 
patients (age 65 years, 83% 
male, 63% acute coronary 
syndromes,  75% type 2 
diabetes). Admission BG was 
199.3+52.7  mg/dL in 
exenatide patients  and 
240.3+44.0 mg/dL in the 
MOD group (p=0.02). Time to 
target BG was lower in the 
exenatide than MOD group 
(3.9+4.3 vs 9.3+7.4 hours; 
p<0.001; Figure 1). Drug-
related nausea occurred in 8 
(20%) exenatide patients; 5 

(13%) discontinued use early. Exenatide was associated with a lower BG than MOD.

IV Exenatide Has the Same Efficacy as Insulin in  
C ICU Patients, Without Inducing Hypoglycemia 
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Of 668 and 745 glucose observations in the exenatide and 
MOD groups, respectively, there were numerically fewer 
overall hypoglycemic episodes in the exenatide group 
(0.9% vs 1.2%; p=0.57), including severe events (0% vs 
0.3%; p=0.18). BG in exenatide-treated patients was more 
frequently within the target range (100 to 140 mg/dL; 37% 
vs 29%; p<0.001) and within 71 to 140 mg/dL (48% vs 39%; 
p<0.001) compared with MOD. No serious adverse events 
were observed in the exenatide group.

The study objective was to determine the feasibility, 
efficacy, and safety of glucose-lowering with IV exenatide 
monotherapy in hyperglycemic patients who were 
admitted to the CICU. The findings suggest that fixed-dose 
IV exenatide is feasible in hyperglycemic ICU patients, 
achieves similar efficacy compared with IV insulin, and 
does not cause severe hypoglycemia.

Risk of Mortality Increased with 
Divergence from Glycemic Target 
Written by Lori Alexander

Glucose levels that deviated from established glycemic 
targets were found to be associated with an increased 
risk of mortality in an analysis of self-monitoring blood 
glucose (SMBG) data from a subset of patients in the 
ACCORD trial. 

“The more you diverge from what you’re trying to achieve, 
the higher [the] risk of mortality,” said Richard Bergenstal, 
MD, International Diabetes Center at Park Nicollet, 
Minneapolis, Minnesota, USA, who reported the findings. 

The subanalysis was done in an effort to better understand 
the excess mortality that was found with intensive 
therapy (target HbA1C <6%) compared with standard 
therapy (target HbA1C <7% to 7.9%) in the ACCORD trial. 
Increased mortality in the study was found to be associated 
with severe hypoglycemia, but the risk was similar in both 
groups and could not account for the difference between 
the groups. The hypothesis was that mild/moderate 
hypoglycemia may be the cause, leading the investigators 
to study SMBG data.

Approximately half (52%) of the patients in ACCORD had 
downloaded any SMBG data; most had downloaded data 
for at least 2 years. The patients who downloaded SMBG 
data were representative of the entire study population, as 
their characteristics were similar to those of the patients 
who had not downloaded SMBG data. 

Subjects in the intensive group tested their glucose levels 
more frequently (2.7 vs 2 times per day in the standard 

group). There was a significant correlation between drop 
in HbA1C and increasing frequency of SMBG tests for 
both groups (11% reduction in the intensive group and 
6% reduction in the standard group; p<0.001 by rank 
correlation). This finding suggests that more frequent self-
monitoring may be worthwhile. 

The frequency of hypoglycemia (glucose level <70 mg/dL)  
was 3 times greater in the intensive group than in the 
standard group, and the frequency of hyperglycemia 
(glucose level >200 mg/dL) was 2 times greater in the 
standard group than in the intensive group. However, 
patients in the intensive group who died were not more 
likely to have had hypoglycemia than those who remained 
alive. Instead, the proportion of patients with glucose levels 
>140 mg/dL was higher among the patients who died. 

In evaluating mortality according to the frequency of 
hypoglycemia, the highest mortality (more than 5%) 
was found among patients in the intensive group who 
had fewer than 1% of low glucose levels; the rate was 5 
times greater than that for patients in the standard group 
with few low levels. In the standard group, the highest 
mortality was associated with the greatest frequency of 
hypoglycemia; the rate was nearly twice as high as that for 
patients in the intensive group with the same percentage 
of low levels.

In terms of hyperglycemia, mortality was highest in both 
groups when the frequency of high glucose level was 
greatest; the rate for the intensive treatment group was 
more than twice that for the standard group.

Dr. Bergenstal recommended setting a glucose goal 
in addition to an HbA1C goal. “Evaluate the [glucose] 
profiles, and if you’re not achieving the target you set, then 
be careful and think about whether you want to intensify 
treatment further if the levels diverge from [the target].” 
Clinicians should be careful about even mild to moderate 
hypoglycemia, particularly in people for whom goals have 
been relaxed, such as frail older patients. 

High HbA1C levels are dangerous, not only because of the 
risk for hyperglycemia but also because patients with high 
HbA1C levels had the worst frequency of hypoglycemia. 

Depression Increases Risk for 
Mortality in People with T2DM 
Written by Lori Alexander

The ACCORD Health-Related Quality of Life (HRQL) 
study demonstrated that depression is a strong predictor 
of increased mortality and may increase the risk of 
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