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OBJECTIVE

This multicenter, open-label, randomized trial examined the safety and efficacy
of exenatide alone or in combination with basal insulin in non–critically ill patients
with type 2 diabetes (T2D).

RESEARCH DESIGN AND METHODS

A total of 150 patientswith blood glucose (BG) between140 and 400mg/dL, treated
at home with diet, oral agents, or insulin at a total daily dose <0.5 units/kg, were
randomized to exenatide alone (5 mg twice daily), exenatide plus basal insulin,
or a basal-bolus insulin regimen. The primary end point was difference in mean daily
BG concentration among groups.

RESULTS

Mean daily BG was similar between patients treated with exenatide plus basal and
a basal-bolus regimen (1546 39 vs. 1666 40 mg/dL, P = 0.31), and exenatide plus
basal resulted in lowerdaily BG thandid exenatide alone (177641mg/dL,P =0.02).
Exenatide plus basal resulted in a higher proportion of BG levels in target range
between 70 and 180 mg/dL compared with exenatide and basal-bolus (78% vs.
62% vs. 63%, respectively, P = 0.023). More patients in the exenatide and exenatide
plus basal groups experienced nausea or vomiting than in the basal-bolus group
(10% vs. 11% vs. 2%, P = 0.17), with three patients (6%) discontinued exenatide
owing to adverse events. There were no differences in hypoglycemia <54 mg/dL
(2% vs. 0% vs. 4%, P = 0.77) or length of stay (5 vs. 4 vs. 4 days, P = 0.23) among basal
plus exenatide, exenatide, and basal-bolus groups.

CONCLUSIONS

The results of this pilot study indicate that exenatide alone or in combination with
basal insulin is safe and effective for the management of hospitalized general
medical and surgical patients with T2D.
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The association between hyperglycemia
and poor clinical outcomes among hos-
pitalized patients with and without di-
abetes is well established (1–4). Data
from observational and prospective ran-
domized controlled trials in hospitalized
patients have reported that hyperglyce-
mia is associated with prolonged hospital
stay (length of stay [LOS]), increased rate
of wound and systemic infections, dis-
ability after hospital discharge, and mor-
tality (1,2,5). Improvement in glycemic
control with insulin therapy has been
shown to reduce hospital complications
and infections in critically ill patients, as
well as in general medicine and surgery
patients with type 2 diabetes (T2D)
(3,6,7). Despite these benefits, there is
great controversy on the optimal blood
glucose (BG) target and management
strategy in hospitalized patients. The de-
bate has been fueled by the risk of in-
patient hypoglycemia, which has been
reported in 10–30% of insulin-treated
non–critically ill patients with T2D (8,9).
The development of hypoglycemia, like
hyperglycemia, has been associated
with higher rates of hospital complica-
tions, longer LOS, more health care re-
source utilization, and hospital mortality
(10–13).
Clinical guidelines recommend the use

of basal-bolus insulin as the preferred
regimen tomanage hospitalized patients
with T2D (13,14). This approach involves
the administration of basal insulin once
or twice daily in combination with rapid-
acting insulin before mealsdusually
three times per day. Several observa-
tional and randomized controlled trials
have shown that this is an effective
regimen in achieving glycemic control
and in reducing hospital complications
(9,15). However, the requirement of
multiple insulin injections and associated
risk of hypoglycemia (16,17) has triggered
the study of alternative approaches for
the management of patients with dia-
betes in the hospital (18,19) and after
discharge (20).
Based on their mechanism of action

and safety profiles, there has been a great
interest in using incretin-based therapies
instead of, or complementary to, an
insulin-based approach to improve gly-
cemic control in hospitalized patients
with diabetes (19,21,22). Use of these
agents is attractive in hospitalized pa-
tients owing to their metabolic effects,
such as glucose-dependent stimulation

of insulin secretion and inhibition of
glucagon secretion, which leads to im-
proved glycemic control with low rates
of hypoglycemia (23). Few studies have
reported on the efficacy of intravenous
administration of native glucagon-like
peptide 1 (GLP-1) and exenatide in pa-
tients in the intensive care unit (ICU)
(24–26). The efficacy and safety of sub-
cutaneous administration of GLP-1 re-
ceptor agonists (GLP1-RAs), however,
have not previously been studied for
the management of hospitalized patients
with T2D in general medicine and surgery
wards. Therefore, we conducted a ran-
domized control study to compare the
safety and efficacy of short-acting exena-
tide alone or in combination with basal
insulin to a basal-bolus insulin regimen
(standard of care) in hospitalized patients
with T2D.

RESEARCH DESIGN AND METHODS

Patient Population
This pilot, multicenter, prospective,
open-label, randomized trial enrolled
150 non–critically ill hospitalized adults
with T2D at four academic institutions:
Emory University Hospital, Grady Me-
morial Hospital, Temple University Hos-
pital, and Vanderbilt University Medical
Center. Enrolled subjects met the fol-
lowing inclusion criteria: age 18–80
years; known history of T2D treated
with diet, oral agents, and/or low-
dose insulin at a total daily dose
(TDD) of ,0.5 units/kg; admission or
randomization BG.140 and,400mg/dL,
and BMI $25 and #50 kg/m2. The
initial version of the protocol had in-
clusion criteria of HbA1c range 6.5–11%
(48–97 mmol/mol). After recruiting of
36 patients (24%), this inclusion was
removed to allow for broader and more
generalizable inclusion based only on
randomization BG. Patients were ex-
cluded if they had a history of type 1
diabetes, they had a history of diabetic
ketoacidosis or hyperosmolar hypergly-
cemic state, were treated with GLP1-
RAs during the 3 months prior to
admission, or had recurrent severe hy-
poglycemia or clinically relevant liver
disease or estimated glomerular filtra-
tion rate (eGFR) ,30 mL/min/1.73 m2.
In addition, we excluded patients with
a history of pancreatitis or gastrointes-
tinal obstruction and those requiring
gastrointestinal suction or with active

nausea or vomiting, parenteral nutrition,
or alcoholism.We also excluded patients
receiving treatment with steroids at a
dose equal to a prednisone dose .5
mg/day, ICU admission, or immunosup-
pressive treatment.

The investigational review board at
each participating institution approved
the study.

Study Procedures
Subjects were randomized using a
computer-generated block randomiza-
tion table, stratified by randomization BG
levels #200 or .200 mg/dL to ensure
equal inclusion of patients in both
groups. Subjects were randomized to
treatment in the hospital with exenatide
alone, exenatide plus basal insulin, or
basal-bolus insulin therapy. Exenatide
5 mg was administered twice daily for
the two groups receiving exenatide. For
the exenatide plus basal group, the initial
TDD of basal insulin was based on ran-
domization BG; patients with randomi-
zation BG between 140 and 200 mg/dL
received an initial dose of glargine or
detemir at 0.2 units/kg, and patients with
BG between 201 and 400 mg/dL were
started at 0.25 units/kg. Patients in the
basal-bolus group were started at a TDD
of 0.4 IU/kg or 0.5 IU/kg for a random-
ization BG between 140 and 200 mg/dL
or 201 and 400 mg/dL, respectively. TDD
of insulin was administered half as basal
and half as rapid-acting insulin lispro or
aspart in three equally divided doses
before each meal. The dose of insulin
was adjusted daily based on glycemic
control with goal BG of 70–180 mg/dL
(Supplementary Table 1). The insulin
dose was reduced in patients $70
years of age and for those with an
eGFR,60 mL/min/1.73 m2 with a start-
ing dose of 0.15 units/kg for the basal
plus exenatide group and 0.3 units/kg for
those in the basal-bolus therapy group.
Both treatment groups also received
correction or supplemental rapid-acting
insulin, which was given before meals to
correct hyperglycemia for BG .140 mg/dL
and at bedtime for BG .220 mg/dL
(Supplementary Table 2). Capillary BG
was measured by point-of-care testing
using a hospital-calibrated glucometer.
BG testingwas ordered beforemeals and
bedtime. In addition, most patients had
BG measured by laboratory tests daily.

The study team collected daily informa-
tion on the presence of gastrointestinal
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adverse events including nausea, vomit-
ing, abdominal pain, diarrhea, consti-
pation, or other adverse events and
complications during the hospital stay. In
surgical patients who were expected to
remain NPO after surgery, the dose of
exenatide prior to surgery was held and
patients received only correctional insulin
using a sliding scale (Supplementary Table
2). For patients in the basal plus exenatide
group, we continued basal insulin, held
exenatide if they were expected to re-
main NPO after surgery, and used a cor-
rectional sliding insulin scale. For the
basal-bolus group, we continued basal
insulin, held the premeal standard order
of prandial insulin, and covered with
a correctional sliding insulin scale as
needed.

Outcome Measures
The primary outcome was to determine
differences among groups in glycemic
control as measured by mean daily BG con-
centration during the hospital stay. Sec-
ondary outcomes included number of
hypoglycemic events ,70 mg/dL, clinically
significant hypoglycemia ,54 mg/dL,
and severe hypoglycemia ,40 mg/dL;
number of hyperglycemic episodes $240
mg/dL after the 1st day of treatment;
TDD of insulin; LOS; and composite of
hospital complications including nosoco-
mial pneumonia, bacteremia, respiratory
failure, acute renal failure, and wound
infections (surgery patients), and death.
In addition, we estimated rates of BG
within target range of 70–180mg/dL and
the number of treatment failures, de-
fined as 3 consecutive days with fasting
BG.240mg/dL or with average daily BG
of .240 mg/dL.

Statistical Analysis
In this pilot study, per-protocol analysis
included 150 patients who received at
least one dose of study medication. We
compared baseline and clinical charac-
teristics and outcomes, such as mean
daily BG after day 1 (days 2–10) and
rates of hypoglycemia and complications
among treatment groups. Based on the
normality of the data, continuous vari-
ables were compared using ANOVA
or Kruskal-Wallis test for three-group
comparisons. Tukey or Wilcoxon tests
were used for multiple comparisons
(post hoc analysis). Categorical data
were compared using x2 or Fisher exact
test. Multivariate regression analysis was

performed to assess for the difference
in the mean daily BG from day 2 to
10 between the three treatment
groups after controlling for a variety
of factors, including admission HbA1c,
duration of diabetes, BMI, and race,
which were selected through stepwise
selection procedure. A P value ,0.05
was considered significant. Statistical
analyses were performed using SAS
(version 9.3; Cary, NC). The data were
generally presented as mean 6 SD for
continuous variables and count (percent-
age) for discrete variables.

RESULTS

A total of 155 eligible subjects admitted
to general medicine and surgery services
consented. Of them, five patients who
were screen failures, withdrew consent,
or stayed in the hospital for,24 h were
excluded from the analysis. We randomly
assigned 48 patients to treatment with
exenatide, 52 to exenatide and basal
insulin, and 52 patients to the basal-bolus
regimen (Fig. 1). One subject randomized
to exenatide alone voluntarily withdrew,
and one subject randomized to exenatide
plus basal was discharged ,24 h after
admission. Neither received any study
drug, and both were excluded from the
per-protocol analysis. Demographic and
clinical characteristics at baseline are
shown in Table 1. There were no signif-
icant differences in age, sex, race, body
weight, BMI, duration of diabetes, ad-
mission HbA1c, randomization BG, or
admission service among treatment
groups.

Hospital glycemic control and compli-
cations are shown in Table 2. Patients
treated with exenatide plus basal insulin
had the lowest overall mean hospital BG
(154.1 6 39 mg/dL), followed by basal-

bolus insulin (166.1 6 40 mg/dL) and
exenatide alone (177.1 6 41 mg/dL) (P =
0.03) (Table 2). In multiple comparisons
of mean BG between treatment groups
(Fig. 2A), treatment with exenatide plus
basal was associated with significantly
lower mean BG than exenatide alone,
with a difference inmean BGof223mg/dL
(P = 0.02). In addition to having a lower
mean daily BG, patients treated with
exenatide plus basal had the highest
proportion of BG readings within target
range 70–180 mg/dL (77.7%) compared
with basal bolus (63.3%, P = 0.005) and
exenatide alone (62.3%, P = 0.07) (Fig.
2B). Patients treated with exenatide plus
basal and basal-bolus insulin tended to
have lower daily BG than those treated
with exenatide alone (Fig. 2C). In multi-
variate analysis, we found that only ex-
enatide alone versus exenatide plus
basal had a significant difference in
mean daily BG (21.2 mg/dL [95% CI
6.2; 36.2]), which was consistent with
the unadjusted results.

As expected, subjects treated with the
basal-bolus regimen received the highest
total daily insulin dose (28.06 15 units)
followed by exenatide plus basal (17.76
11 units) and exenatide alone (8.1 6
5 units) (P , 0.01). However, patients
treated with exenatide alone received
more supplemental insulin (8.16 5 units)
than exenatide plus basal (5.26 3 units)
or basal bolus (6.3 6 3) (P = 0.01).

Hypoglycemia (BG ,70 mg/dL)
occurred more frequently in patients
treated with the basal bolus regimen (12%),
followed by exenatide plus basal (6%)
and exenatide alone (0%), but did not
reach statistical significance (P = 0.06)
(Table 2). There were no significant dif-
ferences in the frequency of BG ,54
mg/dL or BG ,40 mg/dL. Only one sub-
ject in the exenatide plus basal and two

Figure 1—Randomization scheme. Three subjects were withdrawn owing to HbA1c being,6.5%
(48 mmol/mol) prior to removal of HbA1c cutoff from the inclusion criteria. Patients who did not
receive any study drug were excluded from per-protocol analysis.
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in the basal-bolus group developed BG
,54mg/dL, and none had BG,40mg/dL.
The overall number of patients with

gastrointestinal side effects was low,
with no significant differences among
the three groups (Table 2). In the exena-
tide plus basal group, five patients ex-
perienced nausea and three patients had
vomiting compared with five patients
with nausea and one patient vomiting
in the exenatide group and only one
patient with nausea in the basal-bolus
group (P = 0.17). A total of three subjects
in the exenatide group had to discon-
tinue the drug owing to gastrointestinal
side effects, while no subjects in either
the exenatide plus basal or basal-bolus
group had to discontinue study medica-
tions (P = 0.029).
We found no significant differences in

the hospital length of stay (exenatide
plus basal 5.0 vs. exenatide alone 4.0 vs.
basal bolus 4.0 days, P = 0.23) or in the
composite of complications during the
hospital stay among patients in the ex-
enatide plus basal, basal-bolus, and ex-
enatide treatment groups (Table 2).

CONCLUSIONS

This pilot multicenter randomized con-
trolled trial explored the efficacy and
safety of exenatide, a short-acting
GLP1-RA, in the management of general
medicine and surgery patients with T2D.
Our study demonstrates that the inpa-
tient use of exenatide alone or in com-
bination with basal insulin is effective for
the management of general medicine
and surgery patients with T2D. Treat-
ment with exenatide plus basal insulin
resulted in similar mean daily BG and in a
higher proportion of BG values in target
range between 70 and 180 mg/dL than
did treatment with the basal-bolus in-
sulin regimen, and both regimens re-
sulted in better glycemic control
compared with exenatide alone. Treat-
ment with exenatide alone was associ-
ated with lower rates of inpatient
hypoglycemia and with a higher rate
of gastrointestinal adverse events
compared with the basal-bolus insulin
regimen.

The results of observational and ran-
domized controlled trials have shown

that improvement in glycemic control
with insulin therapy in critically ill, gen-
eral medicine, and surgery patients
reduces hospital complications (5,9).
Recent trials and meta-analyses, how-
ever, have shown that regimens with
multiple-dose insulin injections increase
the risk for hypoglycemia (28–29), which
has been associated with increased hos-
pital complications and mortality (12).
Thus, while a multiple–insulin dose ap-
proach is the current standard of care for
achieving glycemic control in hospital-
ized patients (1,30), the risk of hypogly-
cemia and its associated potential for
adverse cardiovascular events prompted
a search for alternative treatment op-
tions, such as incretin-based therapy
(19,21,22). Incretin-based agents are
known to stimulate insulin secretion in
a glucose-dependent fashion and do not
cause hypoglycemia when used as mono-
therapy (23,31). In addition, increasing
evidence indicates that incretin therapies
have cardiovascular benefits, including
reduced inflammation and oxidative
stress (30,32) and improved endothelial

Table 1—Baseline characteristics

Variable Exenatide (N = 47) Exe + basal (N = 51) Basal bolus (N = 52) P

Age, years 55 6 12 55 6 12 57 6 11 0.68

Weight, kg 102 6 21 104 6 22 98 6 21 0.44

BMI, kg/m2 34 6 6 34 6 7 33 6 6 0.78

Sex, n (%) 0.99
Female 23 (49) 25 (49) 26 (50)
Male 24 (51) 26 (51) 26 (50)

Race, n (%) 0.67
Black 35 (74) 33 (65) 35 (67)
White 10 (21) 15 (29) 16 (31)
Other 2 (4) 3 (6) 1 (2)

Admission HbA1c, % (mmol/mol) 8.9 6 2.2 (74) 8.3 6 2.0 (67) 8.5 6 1.7 (69) 0.22

Admission BG, mg/dL 220.7 6 82 186.9 6 64 195.1 6 82 0.15

Randomization BG, mg/dL 196.5 6 61 194.8 6 51 200.6 6 58 0.91

Hospital service, n (%) 0.88
Medicine 33 (70) 35 (69) 38 (73)
Surgery 14 (30) 16 (31) 14 (27)
Surgical interventions 17 (36) 16 (31) 17 (33) 0.87

Diabetes duration, years 8.6 6 5.8 9.8 6 8.7 12 6 9.0 0.13

Home diabetes therapy, n (%) 0.57
Diet alone 6 (13) 8 (16) 7 (13)
Oral agents 24 (51) 26 (51) 20 (39)
Insulin 7 (15) 11 (22) 12 (23)
Oral agent and insulin 10 (21) 6 (12) 13 (25)

Comorbidities, n (%)
CAD 2 (4) 6 (12) 3 (6) 0.36
CHF 3 (6) 3 (6) 3 (6) .0.99
eGFR ,60 mL/min/1.73 m2 13 (28) 15 (29) 14 (27) 0.97
HTN 20 (43) 19 (37) 23 (44) 0.76

Data are means6 SD unless otherwise indicated; for HbA1c, data are means6 SD in % followed by mean in mmol/L in parentheses. CAD, coronary
artery disease; CHF, congestive heart failure; Exe, exenatide; HTN, hypertension.
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function (24), which could benefit hos-
pitalized patients with diabetes.
Previous studies have reported on the

use of native GLP-1 and GLP1-RA infu-
sions in critically ill and surgical patients
(33–35). Besch et al. (34) compared the
use of intravenous exenatide to insulin
infusion in cardiac surgery patients and
reported similar glycemic control and
reduced insulin use in the ICU with
exenatide therapy. Perioperative treat-
ment with a GLP1-RA, liraglutide, given
subcutaneously prior to noncardiac sur-
gery was studied by Polderman et al. (35),
who demonstrated improved glycemic
control with liraglutide lowering insulin
requirements. However, GLP-1 was as-
sociated with increased rates of nausea.
Only two studies from Japan have re-
ported on the use of GLP-1, liraglutide, in
hospitalized patients outside of the ICU
(36,37). Unlike the current study, these
trials enrolled elective subjects hospital-
ized primarily for management of diabe-
tes. During an approximate month-long

admission, they demonstrated that use
of liraglutide was associated with similar
improvement in glycemic control and
greater weight loss compared with in-
sulin therapy (36).

In agreement with previous studies, we
observed an increase in gastrointestinal
adverse events among patients treated
with exenatide either with or without
basal insulin (35). The presence of gas-
trointestinal adverse events represents a
significant limitation of the use of GLP1-RA
therapy in the hospital setting. In this
study, we observed that 10% and 11% of
patients on exenatide alone and patients
on exenatide plus basal experienced nau-
sea or vomiting vs. 2% of patients on the
basal-bolus regimen. These differences
were not statistically significantly differ-
ent, likely due to the small number of
patients in the study.

To our knowledge, this is the first study
to compare the administration of sub-
cutaneous exenatide alone or in combi-
nation with basal insulin and basal-bolus

insulin (standard of care) in general med-
icine and surgery patients with T2D. Our
results indicate that exenatide is well
tolerated and can be used safely in
non-ICU hospital settings. Although pa-
tients treated with exenatide experienced
lower rates of hypoglycemia, its use as
monotherapy was associated with higher
mean daily BG and lower rates of BG
within target range 70–180 mg/dL com-
pared with the combination of exenatide
and basal insulin or the basal-bolus
regimen. The use of low doses of a
short-acting GLP1-RA (exenatide) was
associated with nonsignificantly higher
number of gastrointestinal adverse events,
which may represent a limitation for wide-
spread utilization for the management of
hospitalized patients with T2D.

There are several limitations to this pilot
study including relatively few patients
randomized to each treatment group.
Given the nature of the intervention
with insulin and GLP1-RA, participants
and investigators were not masked to

Table 2—Primary and secondary outcomes for patients in the hospital

Variable Exenatide (N = 47) Exe + basal (N = 51) Basal bolus (N = 52) P

Overall BG, mg/dL* 177.1 6 41 154.1 6 39 166.1 6 40 0.03

Glucose readings within range, mg/dL
% BG readings ,70* 0.0 6 0.0 0.4 6 1.5 1.1 6 4.1 0.06
% BG readings 70–139*† 23.9 6 31 39.6 6 33 36.4 6 32 0.05
% BG readings 70–180*† 62.3 6 39 77.7 6 31 63.3 6 31 0.02
% BG readings 180–240*† 27.4 6 31.9 16.8 6 24.8 24.4 6 27.5 0.19
% BG readings .240* 10.4 6 24 5.1 6 16 11.2 6 23 0.08

Subjects with hypoglycemia, n (%)*
BG ,70 mg/dL 0 (0) 3 (6) 6 (12) 0.06
BG ,54 mg/dL 0 (0) 1 (2) 2 (4) 0.77
BG ,40 mg/dL 0 (0) 0 (0) 0 (0) NA
Glucose checks, number/day* 2.7 6 1.0 2.9 6 0.9 2.7 6 1.0 0.46

Insulin administration*
Total insulin, units/day 8.1 6 5 17.7 6 11 28.0 6 15 ,0.001
Total basal insulin, units/day d 18.5 6 7 22.0 6 8 0.12
Total corrective insulin, units/day 8.1 6 5 5.2 6 3 6.3 6 3 0.01
Total number of injections/day‡ 2.8 6 1 3.1 6 1 2.6 6 1 0.04
LOS, days, median (IQR) 4.0 (2.0, 8.0) 5.0 (3.0, 7.0) 4.0 (2.0, 5.0) 0.23

Adverse events, n (%)
Nausea 5 (11) 5 (10) 1 (2) 0.17
Vomiting 1 (2) 3 (6) 0 (0) 0.17
Nausea or vomiting 5 (11) 5 (10) 1 (2) 0.17

Medication discontinued owing to AE, n (%) 3 (6) 0 (0) 0 (0) 0.03

Treatment failure| 2 (4) 0 (0) 0 (0) 0.10

Hospital complications, n (%)
Composite complications 3 (6) 6 (12) 4 (8) 0.63
Myocardial infarction 0 (0) 0 (0) 0 (0) NA
Congestive heart failure 0 (0) 0 (0) 1 (2) .0.99
Acute renal failure 3 (6) 6 (12) 3 (6) 0.52
Respiratory failure 1 (2) 0 (0) 0 (0) 0.31

Data are means6 SD unless otherwise indicated. AE, adverse event; Exe, exenatide; IQR, interquartile range. *Values included from day 2 to day 10.
†Glycemic targets included in post hoc analysis. ‡Total number of injections includes insulin and exenatide injections. |Treatment failure defined by
3 consecutive days with fasting BG .240 mg/dL or average daily BG .240 mg/dL.
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treatment in this trial. The study results
cannot be generalized to patients
receiving a high insulin dose .0.5
units/kg/day, those admitted to the ICU
or undergoing gastrointestinal surgery,
those with gastrointestinal obstruction
or active nausea and vomiting, those re-
quiring corticosteroid therapy, those with
history of pancreatitis or relevant hepatic
disease, or those with an eGFR ,30
mL/min/1.73 m2. In such patients, a stan-
dard basal-bolus approach might be pre-
ferred for glycemic control. Additionally,
we used a single short-acting GLP1-RA,
exenatide; thus, our results cannot be
generalized to other GLP1-RAs. These lim-
itations, however, are balanced by a num-
ber of strengths including the novelty of
testing a subcutaneous GLP1-RA in this
population, a multicenter participation,
inclusion of both medical and sur-
gical patients, and a racially diverse
sample of men and women.
These preliminary results suggest that

incretin agents may help reduce the

incidence of iatrogenic hypoglycemia in
hospitalized patients with T2D. A larger
study using newer GLP1-RAs associated
with lower incidence of gastrointestinal
side effects is needed to confirm our
findings and expand on patient satisfac-
tion measures, patient-centered out-
comes, and cost-effectiveness.

In summary, the inpatient use of short-
acting exenatide alone or in combination
with basal insulin was shown to be safe
and to improve glycemic control in gen-
eral medicine and surgery patients with
T2D. The use of exenatide in combination
with basal insulin resulted in similar
improvement in glycemic control com-
pared with a basal-bolus insulin regimen.
As expected, treatment with exenatide
was associated with lower rates of hypo-
glycemia but higher rates of gastroin-
testinal adverse events.
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