
ORIGINAL RESEARCH

Glucose Control and Weight Change Associated
with Treatment with Exenatide Compared with Basal
Insulin: ARetrospective Study

Christopher Ll. Morgan . Qing Qiao . Susan Grandy .

Kristina Johnsson . Sara Jenkins-Jones . Sarah Holden .

Craig J. Currie

Received: October 30, 2017 / Published online: January 9, 2018
� The Author(s) 2018. This article is an open access publication

ABSTRACT

Introduction: The aim of the study was to
compare glycemic and weight change outcomes
for type 2 diabetes patients treated with either
exenatide once-weekly (EQW) or exenatide
twice-daily (EBID) with those patients treated
with basal insulin (BI).
Methods: Retrospective data (2010–2014) were
extracted from the Clinical Practice Research
Datalink, a UK primary care database. Patients
previously naı̈ve to injectable therapy initiating
EQW, EBID, or BI were extracted and matched
by propensity score within two analyses (EQW
vs BI and EBID vs BI). Absolute and relative
change in HbA1c and weight from baseline and
the proportion of patients achieving
HbA1c B 7.0% (53 mmol/mol) combined with
weight reduction targets of (1) any weight loss
or (2) C 5.0% from baseline were compared at 6
and 12–24 months.

Results: A total of 485 patients initiated EQW,
3573 EBID, and 13,503 BI. In the propensity
matched EQW versus BI analysis, mean HbA1c
decreased with changes of - 1.33% (- 14.5
mmol/mol) and - 1.24% (- 13.5 mmol/mol) at
6 months and - 1.19% (- 13.0 mmol/mol) and
- 1.17% (- 12.8 mmol/mol) at 12–24 months,
respectively. Respective weight change was
- 3.7 kg versus ? 1.2 kg (p\0.001) and - 3.2 kg
versus ? 2.5 kg (p\0.001). Significantly more
EQW patients achieved the combined
HbA1c B 7.0% (53 mmol/mol) and weight loss
target (22.4% versus 9.9% at 6 months and
18.2% versus 8.0% at 12–24 months, respec-
tively) and HbA1c B 7.0% (53 mmol/mol)
and minimum 5% weight loss (11.8% versus
3.7% at 6 months, and 8.0% versus 0.0% at
12–24 months). For EBID versus BI, similar
results were found.
Conclusion: In this real-world data analysis,
exenatide QW and exenatide BID were associ-
ated with similar glycemic control and greater
weight reduction compared with basal insulin.

Keywords: Exenatide; Basal insulin

INTRODUCTION

Most commonly, patients diagnosed with type
2 diabetes (T2DM) are initially treated with
lifestyle modification, focussing upon diet and
exercise regimens. If this is unsuccessful,
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patients are then treated with glucose-lowering
drugs. Current guidelines recommend that
patients initiate treatment with metformin,
assuming an absence of any contraindications
[1]. If and when their glucose control worsens,
treatment is intensified with the addition of
other glucose-lowering drugs in combination as
dual-therapy, and then as triple therapy. Ulti-
mately patients may require insulin. The treat-
ment of T2DM, however, is complex, as whilst
the primary aim of treatment is to maintain
normoglycemia, this must be balanced against
other factors such as weight gain and hypo-
glycemia resulting from exposure to either
insulin secretagogues or exogenous insulin
injections. This is particularly important as it
has been reported that over 80% of patients are
overweight or obese on first T2DM presentation
[2] and some antidiabetic drugs are associated
with weight gain [3] which is known to increase
cardiovascular risk.

During the 2000s, incretin-based drugs
became available, which provided new treat-
ment options for patients with T2DM. However,
these new therapies are more expensive than
established agents [4] and so need to demon-
strate not only efficacy but also their relative
cost-effectiveness. Exenatide affects the incretin
pathway and is part of the glucagon-like pep-
tide-1 receptor agonist (GLP-1RA) class. Like
insulin, it is injectable, but has the benefit that a
recent formulation with microsphere technol-
ogy, exenatide QW (Bydureon), only has to be
administered once weekly with fixed dose, thus
removing the need to titrate. Randomized con-
trolled trial (RCT) data has shown at least
equivalence in glucose control [5–7] for patients
treated with exenatide formulations compared
with insulin-based regimens and also significant
reductions in weight [5, 7]. Additionally, one
real-world analysis has shown that exenatide
BID conferred cardiovascular benefit when
compared to insulin-based regimens [8], and
though the results were not statistically signifi-
cant, there was an association with reduced
mortality [9]. A potentially key contributing
factor could be that exenatide is associated with
weight loss [10, 11]. In addtion, exenatide
avoids the need to expose people to exogenous
insulin which has been reported to increase the

risk of serious adverse outcomes [12]. A study
comparing exenatide QW to placebo reported a
non-significant reduction in rate of major
adverse cardiovascular event (MACE) [13].

In this study, we compared real-world effec-
tiveness outcomes for patients with type 2
diabetes initiating glucose-lowering treatment
with either exenatide as a weekly formulation
(exenatide QW) or as a twice-daily formulation
(exenatide BID) versus patients initiating treat-
ment with basal insulin-based regimens.

METHODS

Data Source

Patients were selected from the Clinical Practice
Research Datalink (CPRD) [14] between January
1, 2009 and December 31, 2014. CPRD is a
longitudinal, anonymized research database
derived from nearly 700 primary care practices
in the UK which are considered representative
of UK primary care as a whole. The primary care
dataset (CPRD GOLD) comprises data on
demographics, diagnoses, hospital referrals,
prescriptions emanating in primary care, and
other aspects of patient care. Diagnostic infor-
mation in the CPRD primary care dataset is
recorded using the Read code classification, a
UK primary care practice standard. This article is
based on previously conducted studies and does
not involve any new studies of human or ani-
mal subjects performed by any of the authors.

Patient Selection

Patients defined by CPRD as being of accept-
able research quality were classified as having
type 2 diabetes if they had a Read code indica-
tive of diabetes and if at least one of the fol-
lowing selection criteria applied:
1. More than one diagnostic record exclu-

sively for type 2 diabetes
2. Prescriptions for two or more different classes

of non-insulin glucose-lowering therapy
3. A diagnostic code indicative of type 2

diabetes (regardless of conflicting diagnoses
of type 1 or nonspecific diabetes) plus a
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prescription for a non-insulin glucose low-
ering therapy

Cases were defined as those patients prescribed
exenatide. Two groups of cases were selected on
the basis of the exenatide formulation received,
that is either exenatide QW (Bydureon), a once-
weekly formulation or exenatide BID (Byetta), a
twice-daily formulation. Exenatide could be
prescribed either as monotherapy or in combi-
nation with one or more other oral glucose-
lowering therapies. Patients were excluded if
they had received prior injectable diabetes
therapy or had less than 90 days of continuous
exposure to the exenatide therapy.

Control patients were selected from the
pool of type 2 diabetes patients who had a
prescription for basal insulin either as
monotherapy or in combination with one or
more other oral glucose-lowering therapies.
The same exclusion criteria applied to exe-
natide cases were used.

Patients in each case group (exenatide QW
and exenatide BID) were matched by propensity
score. The covariates included in the propensity
matching were age, gender, BMI, diabetes
duration, year of index exposure, HbA1c,
smoking status, systolic blood pressure, total
cholesterol, serum creatinine, and Charlson
index [15]. The Charlson index predicts
12-month mortality based on the presence of 22
underlying morbidities. To maximize patient
numbers with data available at each time point,
patients were rematched for each outcome.

Date of first prescription of either exenatide
or basal insulin was defined as the index date.

Outcomes

The primary outcomes were HbA1c and weight
change. Baseline measures were defined as any
measurement between - 180 days and index
date. Change in each outcome was measured
from baseline to the nearest recorded measure-
ment at 6 months post-baseline (± 90 days),
and 12–24 months post-baseline (± 90 days) for
those patients remaining on their index regi-
men. For HbA1c, change was measured as
absolute difference and proportion of patients
for whom HbA1c fell below 7.0%

(53 mmol/mol). Weight change was recorded as
absolute change in kilograms and as percentage
change. Two additional composite endpoints
categorized patients that achieved
HbA1c B 7.0% (53 mmol/mol) and also (a) any
weight loss and (b) weight loss of C 5% baseline.

A secondary outcome was time to severe
hypoglycemic event defined by Read code in
the primary care dataset. Time to event was
compared in a Cox proportional hazard model
adjusting for age, gender, baseline HbA1c, and
Charlson index.

Data and Statistical Analysis

Baseline characteristics of patients initiated on
either exenatide BID or exenatide QW and basal
insulin were presented. Differences between
characteristics were tested using the t test for
continuous variables and Pearson v2 for cate-
gorical variables.

Changes in HbA1c and weight from baseline
at 6 and 12–24 months were calculated and
differences between treatment groups com-
pared. Differences were considered as both an
absolute and relative change from baseline and
compared between groups using the t test.

Two composite endpoints were considered
that were based on the proportion of patients:
(a) Reaching a target of HbA1c B 7.0%

(53 mmol/mol) with any weight reduction
(b) Reaching a target of HbA1c B 7.0%

(53 mmol/mol) with weight reduction C 5%
The proportions of patients reaching these
endpoints were compared by v2 test.

Analyses were performed for all patients and
for those matched by propensity score.

RESULTS

Study Numbers and Baseline
Characteristics

Following the application of the study criteria,
the study cohorts contained 485 patients initi-
ating on exenatide QW, 3573 patients initiating
exenatide BID, and 13,503 initiating basal
insulin. The overall baseline characteristics are
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Table 1 Baseline characteristics for patients treated with exenatide QW versus basal insulin

Exenatide QW Basal insulin p value

Number of patients 485 13,503

Female [n (%)] 206 (42.5%) 5913 (43.8%) 0.576

Age, years [mean, (sd)] 57 (11.3) 64.6 (15.2) \ 0.001

Diabetes duration, years [mean, (sd)] 8.5 (5.2) 10.2 (8.0) \ 0.001

Follow-up time, months [mean, (sd)] 11.3 (9.1) 9.6 (11.0) \ 0.001

BMI, [mean, (sd)] 37.5 (6.7) 29.9 (6.3) \ 0.001

HbA1c DCCT, % [mean, (sd)] 9.4 (1.7) 9.8 (2.0) \ 0.001

HbA1c IFCC [mean, (sd)] 79.3 (18.6) 83.2 (22.1) \ 0.001

Serum creatinine lmol/l [mean, (sd)] 76.6 (21.2) 97.8 (49.4) \ 0.001

Systolic blood pressure, mmHg [mean, (sd)] 133.6 (14.6) 132.5 (17.2) 0.124

Diastolic blood pressure, mmHg [mean, (sd)] 78.2 (9.3) 75.3 (10.4) \ 0.001

Total cholesterol, mmol/l [mean, (sd)] 4.4 (1.1) 4.4 (1.4) 0.516

Charlson index [mean, (sd)] 2.3 (1.3) 3.3 (2.1) \ 0.001

Primary care contacts in previous 12 months [mean, (sd)] 11.2 (11.2) 11.1 (11.4) 0.897

Prior MACE (%) 44 (9.1%) 2402 (17.8%) \ 0.001

Prior cancer (%) 23 (4.7%) 1754 (13.0%) \ 0.001

Smoking history

Never smoked 209 (43.1%) 5741 (42.5%) 0.218

Ex-smoker 202 (41.6%) 5234 (38.8%)

Current smoker 71 (14.6%) 2339 (17.3%)

Concomitant therapy

Study drug monotherapy 55 (11.3%) 3306 (24.5%)

Metformin, sulfonylurea 160 (33.0%) 2658 (19.7%)

Sulfonylurea 33 (6.8%) 1632 (12.1%)

Metformin 126 (26.0%) 1629 (12.1%)

Other insulin 0 (0.0%) 1461 (10.8%)

Metformin, other insulin 2 (0.4%) 656 (4.9%)

Metformin, sulfonylurea, DPP4 32 (6.6%) 574 (4.3%)

Sulfonylurea, DPP4 4 (0.8%) 291 (2.2%)

Metformin, sulfonylurea, TZD 9 (1.9%) 247 (1.8%)

Metformin, DPP4 25 (5.2%) 225 (1.7%)

DPP4 5 (1.0%) 136 (1.0%)

Metformin, TZD 19 (3.9%) 124 (0.9%)

272 Diabetes Ther (2018) 9:269–283



shown in Table 1 for exenatide QW versus basal
insulin and Table 2 for exenatide BID versus
basal insulin. Compared with those initiating
basal insulin, those initiating exenatide QW
were younger (57.0 versus 64.6 years), had
higher BMI (37.5 versus 29.9) and lower HbA1c
[9.4% (79.2 mmol/mol) versus 9.8%
(84.7 mmol/mol)]. The patients also had lower
co-morbidity indicated by a lower Charlson
Index (2.3 versus 3.3) and prior history of MACE
(9.1% versus 17.8%) and cancer (4.7% versus
13.0%). Similar differences appeared in those
initiating exenatide BID. The numbers of
patients in each propensity matched analysis
are shown in Tables 4 and 5.

Exenatide QW Versus Basal Insulin: HbA1c
Change

In the unmatched cohorts, mean HbA1c at
6 months fell by 1.3% for those treated with
exenatide QW compared with 1.5% for those
treated with basal insulin. At 12–24 months, the
corresponding figures were 1.2% and 1.5%
(Table 3). In the propensity matched analysis,
the mean HbA1c fell for both treatment groups
with respective changes of 1.3% and 1.2% at
6 months and 1.2% and 1.2% at 12–24 months.
There was no difference in the change in HbA1c
between the two treatment groups at the con-
ventional level of statistical significance
(Table 4).

Exenatide QW Versus Basal Insulin:
Weight Change

In the unmatched cohorts, mean weight at
6 months fell 3.8 kg in those patients treated
with exenatide QW compared with an increase
of 1.3 kg for those treated with basal insulin, a
difference of 5.1 kg. At 12–24 months the
respective figures were - 4.0 and ? 2.2 kg
(Table 3). In the propensity matched cohorts,
mean weight change at 6 months was - 3.7 kg
for patients treated with exenatide QW com-
pared with ? 1.2 kg for those treated with basal
insulin; this was a statistically significant dif-
ference in weight loss between the groups
(p\0.001). Similarly, at 12–24 months, weight
change was - 3.2 kg in those patients treated
with exenatide QW compared with ? 2.5 kg for
those treated with basal insulin (p\0.001;
Table 4).

Exenatide QW Versus Basal Insulin:
Combined Endpoint

In the propensity matched analysis comparing
exenatide QW and basal insulin, a significantly
greater proportion of patients treated with exe-
natide QW reached the target of HbA1c B 7.0%
(53 mmol/mol) with corresponding weight loss.
The respective proportions at the 6-month and
the 12–24-month time windows were 22.4%
versus 9.9% and 18.2% versus 8.0%, respectively
for exenatide QW and basal insulin. For the

Table 1 continued

Exenatide QW Basal insulin p value

Sulfonylurea, TZD 1 (0.2%) 106 (0.8%)

Metformin, sulfonylurea, other insulin 0 (0.0%) 56 (0.4%)

TZD 2 (0.4%) 45 (0.3%)

Sulfonylurea, other insulin 0 (0.0%) 34 (0.3%)

Glinide 0 (0.0%) 26 (0.2%)

Metformin, TZD, other insulin 0 (0.0%) 22 (0.2%)

Other 12 (2.5%) 275 (2.0%)
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Table 2 Baseline characteristics for patients treated with exenatide BID versus basal insulin

Exenatide BID Basal insulin p value

Number of patients 3573 13,503

Female [n (%)] 1627 (45.5%) 5913 (43.8%) 0.063

Age, years [mean, (sd)] 56.6 (10.6) 64.6 (15.2) \ 0.001

Diabetes duration, years [mean, (sd)] 7.9 (4.8) 10.2 (8.0) \0.001

Follow-up time, months [mean, (sd)] 11.5 11.7 9.6 (11.0) \0.001

BMI, [mean, (sd)] 38.7 (6.7) 29.9 (6.3) \0.001

HbA1c DCCT, % [mean, (sd)] 9.2 (1.6) 9.8 (2.0) \0.001

HbA1c IFCC [mean, (sd)] 77 (17.8) 83.2 (22.1) \0.001

Serum creatinine lmol/l [mean, (sd)] 79.3 (22.5) 97.8 (49.4) \0.001

Systolic blood pressure, mmHg [mean, (sd)] 134.5 (14.8) 132.5 (17.2) \0.001

Diastolic blood pressure, mmHg [mean, (sd)] 79.2 (9.3) 75.3 (10.4) \0.001

Total cholesterol, mmol/l [mean, (sd)] 4.3 (1.1) 4.4 (1.4) \0.001

Charlson Index [mean, (sd)] 2.3 (1.4) 3.3 (2.1) \0.001

Primary care contacts in previous 12 months [mean, (sd)] 10.8 (9.1) 11.1 (11.4) 0.145

Prior MACE (%) 312 (8.7%) 2402 (17.8%) \0.001

Prior cancer (%) 188 (5.3%) 1754 (13.0%) \0.001

Smoking history

Never smoked 1438 (40.2%) 5741 (42.5%) \0.001

Ex-smoker 1574 (44.1%) 5234 (38.8%)

Current smoker 545 (15.3%) 2339 (17.3%)

Concomitant therapy 16 189

Study drug monotherapy 480 (13.4%) 3306 (24.5%)

Metformin, sulfonylurea 1283 (35.9%) 2658 (19.7%)

Sulfonylurea 239 (6.7%) 1632 (12.1%)

Metformin 942 (26.4%) 1629 (12.1%)

Other insulin 5 (0.1%) 1461 (10.8%)

Metformin, other insulin 8 (0.2%) 656 (4.9%)

Metformin, sulfonylurea, DPP4 80 (2.2%) 574 (4.3%)

Sulfonylurea, DPP4 17 (0.5%) 291 (2.2%)

Metformin, sulfonylurea, TZD 195 (5.5%) 247 (1.8%)

Metformin, DPP4 64 (1.8%) 225 (1.7%)

DPP4 13 (0.4%) 136 (1.0%)

Metformin, TZD 149 (4.2%) 124 (0.9%)
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second target of HbA1c B 7.0% (53 mmol/mol)
and a minimum of 5% weight loss, there were
also a significantly greater proportion of
patients achieving the target at each time win-
dow with exenatide QW than with BI. The
proportions were 11.8% versus 3.7%, and 8.0%
versus 0.0% of patients, respectively (Table 4).

Exenatide QW Versus Basal Insulin: Time
to Severe Hypoglycemia

There were no severe hypoglycemic events
recorded for patients treated with exenatide
QW. For patients treated with basal insulin
there were 167 events [15.5 per thousand
patient years (pky)] in the unmatched cohort
and 1 (3.6 pky) in those matched by propensity
score (Table 6).

Exenatide BID Versus Basal Insulin: HbA1c

In the unmatched analysis, HbA1c fell by a
mean of 0.9% in those treated with exenatide
BID compared with 1.5% in those treated with
basal insulin at 6 months, and 0.9% and 1.5% at
12–24 months (Table 3). In the propensity
matched analysis comparing exenatide BID and
basal insulin, mean HbA1c fell for both treat-
ment groups with respective changes of 1.0%
and 1.0% at 6 months, and 1.0% and 0.9% at
12–24 months. There was no difference in the
change in HbA1c between the two treatment
groups at either time point at the conventional
level of statistical significance (Table 5).

Exenatide BID Versus Basal Insulin:
Weight Change

At 6 months in the unmatched analysis, mean
weight fell by a mean of 4.1 kg in those treated
with exenatide BID compared with a gain of
1.3 kg in those treated with basal insulin. At
12 months the respective figures were - 5.3 and
? 2.2 kg (Table 3). In the propensity matched
analysis comparing exenatide BID and basal
insulin, mean weight fell for those prescribed
exenatide BID but increased for those prescribed
basal insulin. The respective changes were - 3.5
and?0.82 kg at 6 months and- 4.7 and?1.7 kg
at 12–24 months. All differences were statisti-
cally significant (Table 5).

Exenatide BID Versus Basal Insulin:
Combined Endpoint

In the propensity matched analysis comparing
exenatide BID and basal insulin, a significantly
greater proportion of patients treated with exe-
natide BID reached the target of HbA1c B 7.0%
(53 mmol/mol) and weight loss. The respective
proportions at the 6-month and 12–24-month
time windows were 15.2% versus 6.2%, and
18.4% versus 8.4%. For the second target of
HbA1c B 7.0% (53 mmol/mol) and minimum
5% weight loss, there was also a significantly
greater proportion of patients achieving the
target at each time window. The respective
proportions were 10.0% versus 2.6% and 16.3%
versus 5.2% at the 6-month and 12–24-month
time windows (Table 5).

Table 2 continued

Exenatide BID Basal insulin p value

Sulfonylurea, TZD 32 (0.9%) 106 (0.8%)

Metformin, sulfonylurea, other insulin 0 (0.0%) 56 (0.4%)

TZD 26 (0.7%) 45 (0.3%)

Sulfonylurea, other insulin 0 (0.0%) 34 (0.3%)

Glinide 6 (0.2%) 26 (0.2%)

Metformin, TZD, other insulin 1 (0.0%) 22 (0.2%)

Other 33 (0.9%) 275 (2.0%)
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Table 4 Change in HbA1c and weight from baseline and proportion achieving combined glycemic and weight loss targets
for patients initiating therapy with either exenatide QW or basal insulin: propensity matched patients

6 months 12–24 months

Exenatide
QW

Basal
insulin

p Exenatide
QW

Basal
insulin

p

HbA1c change from baseline

n 206 206 111 111

Female [n (%)] 81 (39.3%) 91 (44.2%) 39 (35.1%) 39 (35.1%)

Baseline age [mean years, (sd)] 57.7 (11.1) 59.5 (11.8) 57.9 (10) 58.5 (11)

Baseline HbA1c % [mean, (sd)] 9.51 (1.58) 10.07 (1.83) 9.51 (1.71) 9.83 (1.62)

Baseline HbA1c mmol/mol [mean, (sd)] 80.2 (17.2) 86.3 (19.9) 80.2 (18.6) 83.7 (17.7)

Mean (sd) absolute HbA1c % change - 1.33

(1.38)

- 1.24

(2.01)

- 1.19

(1.73)

- 1.17

(1.91)

Mean (sd) absolute HbA1c mmol/mol

change

- 14.5

(15.0)

- 13.5

(21.9)

- 13.0

(18.9)

- 12.8

(20.8)

Mean HbA1c % difference (95% CI) - 0.09 (- 0.43 to 0.24) 0.45 - 0.02 (- 0.51 to 0.46) 0.899

Mean HbA1c mmol/mol difference (95%

CI)

- 1.00 (- 4.7 to 2.5) 0.45 - 0.2 (- 5.6 to 5.0) 0.899

Weight change from baseline

n 201 201 100 100

Female [n (%)] 70 (34.8%) 69 (34.3%) 37 (37.0%) 48 (48.0%)

Baseline age [mean years, (sd)] 56.9 (10.5) 57.1 (12.4) 58.6 (10.2) 59.4 (11.2)

Baseline weight [mean kg, (sd)] 110.67

(19.9)

107.99

(22.16)

108.27

(19.62)

103.09

(20.57)

Mean (sd) absolute change (kg) - 3.70

(4.42)

1.20

(5.72)

- 3.24

(5.32)

2.48

(6.3)

Mean difference (kg, 95% CI) - 4.9 (- 5.9 to - 3.9) \0.001 - 5.73 (- 7.36 to - 4.1) \0.001

Patients reaching target

n 161 161 88 88

Female [n (%)] 56 (34.8%) 53 (32.9%) 32 (36.4%) 36 (40.9%)

Baseline age [mean years, (sd)] 57.2 (10.2) 57.4 (13.1) 57.7 (10.9) 56.3 (12.3)

Baseline HbA1c % [mean, (sd)] 9.43 (1.53) 9.29 (1.83) 9.53 (1.64) 9.53 (1.71)

Baseline HbA1c mmol/mol [mean, (sd)] 79.3 (16.7) 77.8 (19.9) 80.4 (17.9) 80.4 (18.6)

Baseline weight [mean, (sd)] 110.72

(19.93)

106.05

(20.17)

107.13

(18.83)

103.51

(18.06)

HbA1c B 7.0% (53 mmol/mol) and any

weight loss

36 (22.4%) 16 (9.9%) 0.002 16 (18.2%) 7 (8.0%) 0.044
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Table 4 continued

6 months 12–24 months

Exenatide
QW

Basal
insulin

p Exenatide
QW

Basal
insulin

p

HbA1c B 7.0% (53 mmol/mol) and

weight loss C 5%

19 (11.8%) 6 (3.7%) 0.007 7 (8.0%) 0 (0%) 0.007

Table 5 Change in HbA1c and weight from baseline and proportion achieving combined glycemic and weight loss targets
for patients initiating therapy with either exenatide BID or basal insulin: propensity matched

6 months 12–24 months

Exenatide
BID

Basal
insulin

p Exenatide
BID

Basal
insulin

p

HbA1c change from baseline

n 960 960 411 411

Female [n (%)] 425

(44.3%)

423

(44.1%)

178

(43.3%)

173

(42.1%)

Baseline age [mean years, (sd)] 58.8 (10.3) 59.0 (12.0) 58.9 (9.7) 58.8 (11.9)

Baseline HbA1c [mean, (sd)] 9.40 (1.54) 9.47 (1.65) 9.32 (1.55) 9.35 (1.71)

Baseline HbA1c mmol/mol [mean, (sd)] 79.0 (16.8) 79.8 (18.0) 78.2 (16.9) 78.5 (18.6)

Mean (sd) absolute HbA1c change - 0.99

(1.61)

- 1.04

(1.71)

- 1.03

(1.64)

- 0.93

(1.73)

Mean (sd) HbA1c mmol/mol change

(95% CI)

- 10.8

(17.5)

- 11.3

(18.5)

- 11.2

(17.9)

- 10.1

(18.6)

Mean HbA1c % difference (95% CI) 0.05 (- 0.1 to 0.2) 0.671 - 0.09 (- 0.32 to 0.14) 0.095

Mean HbA1c mmol/mol difference

(95% CI)

0.5 (- 1.0 to 2.0) 0.671 - 1.0 (- 3.5 to 1.5) 0.095

Weight change from baseline

n 808 808 458 458

Female [n (%)] 357

(44.2%)

361

(44.7%)

194

(42.4%)

189

(41.3%)

Baseline age [mean years, (sd)] 59.1 (9.9) 59.5 (12.1) 58.8 (9.9) 58.4 (11)

Baseline weight [mean kg, (sd)] 103.73

(19.35)

101.34

(18.54)

103.42

(18.22)

101.43

(17.16)

Mean (sd) absolute change (kg) - 3.46

(5.15)

0.82

(5.38)

- 4.65

(6.30)

1.71

(6.378)

Mean difference (kg, 95% CI) - 4.28 (- 4.79 to

- 3.76)

\0.001 - 6.37 (- 7.19 to

- 5.54)

\0.001
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Exenatide BID Versus Basal Insulin: Time
to Severe Hypoglycemia

There were 5 (1.5 pky) severe hypoglycemic
events recorded for patients treated with exe-
natide BID in the unmatched cohort compared
with 167 (15.5 pky) in those treated with basal
insulin; the hazard ratio was 0.228 (95% CI
0.092–0.570). For those patients matched by
propensity score the respective events were 5

(2.2 pky) versus 17 (7.4 pky) with an adjusted
hazard ratio of 0.369 (95% CI 0.134–1.017)
(Table 6).

DISCUSSION

The treatment of diabetes emphasizes the
maintenance of normoglycemia by either diet
or pharmaceutical intervention. However, other
factors are also important including the impact

Table 5 continued

6 months 12–24 months

Exenatide
BID

Basal
insulin

p Exenatide
BID

Basal
insulin

p

Patients reaching target

n 626 626 381 381

Female [n (%)] 279

(44.6%)

298

(47.6%)

161

(42.3%)

157

(41.2%)

Baseline age [mean years, (sd)] 59.1 (9.8) 59.3 (11.7) 58.8 (9.5) 58.8 (11.5)

Baseline HbA1c [mean, (sd)] 9.45 (1.48) 9.42 (1.62) 9.42 (1.58) 9.36 (1.69)

Baseline HbA1c mmol/mol [mean, (sd)] 79.6 (16.1) 79.2 (17.7) 79.2 (17.2) 78.6 (18.4)

Baseline weight [mean, (sd)] 102.73

(18.62)

100.16

(18.13)

103.61

(18.28)

102.13

(16.62)

HbA1c B 7.0% (53 mmol/mol) and any

weight loss

95 (15.2%) 39 (6.2%) \0.001 70 (18.4%) 31 (8.1%) \0.001

HbA1c B 7.0% (53 mmol/mol) and weight

loss C 5%

63 (10.0%) 16 (2.6%) \0.001 62 (16.3%) 20 (5.2%) \0.001

Table 6 Severe hypoglycaemic events, rates and comparable hazard ratio for patients initiating therapy with either exenatide
QW or exenatide BID versus basal insulin: all patients and propensity matched patients

Exenatide Basal insulin Hazard ratio (95% CI) p

Events Rate Events Rate

EQW comparison

Unmatched 0 0.0 167 15.5 –

Propensity matched 0 0.0 1 3.6 –

EBID

Unmatched 5 1.5 167 15.5 0.228 (0.092–0.570) 0.002

Propensity matched 5 2.2 17 7.4 0.369 (0.134–1.017) 0.054
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that different therapies can have upon a
patient’s weight profile. This study reports
changes in both HbA1c and weight for patients
with T2DM initiated with either exenatide or
basal insulin as observed in routine data from
UK primary care. In the propensity matched
analyses, mean HbA1c fell in all treatment
groups at each study time point with no sig-
nificant difference observed between those
treated with exenatide (either as QW or BID)
and those treated with basal insulin. In the
comparison of weight change, mean weight fell
consistently in both exenatide QW and exe-
natide BID cohorts but mean weight increased
in the basal insulin control groups. For the tar-
get endpoints, a significantly higher proportion
of patients treated with exenatide, either as QW
or BID, achieved both targets at both time
points.

The reductions in HbA1c in both the exe-
natide and basal insulin cohorts observed in the
propensity analyses were broadly similar to that
observed in randomized clinical trial settings
[16]. Although we did not report any significant
difference between the study arms, Davies et al.
[5] reported a significantly greater reduction in
HbA1c for exenatide QW versus basal insulin
detemir at 26 weeks with respective reductions
in HbA1c of - 1.30% and - 0.88%. Similar
reductions have also been reported when com-
paring exenatide BID with insulin glargine (re-
spective decreases of - 1.25% and - 1.26%) [7].
This reduction appears to be long-lasting as
Diamant et al. [6] reported a statistically signif-
icant decrease in HbA1c at 3 years of - 1.01%
and - 0.81% for patients treated with exenatide
QW and insulin glargine, respectively.

A UK observational database study compar-
ing glycemic and weight outcomes for patients
prescribed GLP-1 versus insulin (glargine, dete-
mir or NPH) also reported similar findings of a
non-significant decrease in HbA1c and a sig-
nificant difference in weight change favoring
the GLP-1 cohort [17].

It is well documented that exenatide is
associated with weight loss [18], whereas insulin
leads to modest weight gain [19]. This was
confirmed by our study which again supports
findings from the clinical trials comparing exe-
natide with basal insulin. In a comparison of

exenatide QW versus insulin detemir respective
weight change of - 2.7 and ? 0.8 kg was
reported, whereas in comparison of exenatide
BID [4] with insulin glargine respective weight
change at 26 weeks was - 2.73 kg compared
with ? 2.98 kg [6].

Two randomized trials considered a target
HbA1c outcome combined with weight loss. On
the basis of a target of HbA1C B 7.0%
(53 mmol/mol) and weight loss C 1.0 kg, 44.1%
patients treated with exenatide QW compared
with 11.4% of determir treated patients
achieved the target [5]. An earlier study con-
sidering a target of HbA1C B 7.4% and weight
loss C 1.0 kg reported 53.4% of the exenatide
group reaching target compared with 19.8% for
the insulin glargine group [7].

This study therefore confirms that without
compromising glycemic control, exenatide
confers significant improvements in weight
profile compared with basal insulin and that
these findings transfer from trial settings to real-
world practice. This may result in reduced
healthcare costs as demonstrated in a compan-
ion study based on the same study cohorts in
which we reported a significant reduction in
healthcare utilization and associated costs [20].

As with all real-world studies based on rou-
tine data, there are certain limitations that must
be considered in interpreting these results.
Unlike a trial situation, patients were not ran-
domized to particular treatments, thus con-
founding by indication should be considered as
a potential factor. It is clear from the initial
patient pools (Tables 1, 2) that there are signif-
icant differences between those prescribed exe-
natide and those prescribed basal insulin at
baseline. UK guidelines recommend the use of
GLP-1 receptor agonists such as exenatide after
the failure of triple therapy for patients with
BMI C 35 kg/m2 or for whom treatment with
insulin would have significant occupational
problems [21]. Consequently within this study,
patients prescribed exenatide QW and exe-
natide BID had far higher BMI than those pre-
scribed basal insulin (37.5 and 38.7 versus 29.9,
respectively). The propensity matching process
equalized the difference in baseline character-
istics but it should be considered that those
basal insulin patients who were matched by
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propensity score may therefore be considered
atypical of the cohort as a whole and the gen-
eralizability of these results to the wider cohort
should be considered. However, the results
observed in the unmatched analysis were
broadly similar to those observed in the
propensity matched analyses for the basal
insulin cohort. Patients included in the analyses
also had to have remained on the index therapy
at each time point. By definition therefore,
patients who discontinued therapy quickly
because of perceived lack of effectiveness or
adverse events were excluded.

Within routine data, the HbA1c and weight
outcomes were not collected systematically but
were collected as part of the day-to-day patient
administration. Patients with complete or near-
complete data items may differ from those
without. This may be due to the fact that they
have more frequent consultations and thus
greater chance for these parameters to be col-
lected opportunistically or that they have
characteristics which might increase the likeli-
hood of such measurements being taken. A
patient that appears overweight or obese, for
example, may be more likely to have their
weight recorded. As an example, in our study
patients with weight recorded at 6 months in
the EBID cohort had a mean baseline weight of
112.5 kg compared with 110.5 kg for those
without a value recorded at 6 months.

Whilst we are able to determine the number
of prescriptions issued we are not able to
determine whether the prescriptions were col-
lected or whether the patient was compliant
with their regimen. However, the observation of
reduced mean HbA1c in all cohorts may indi-
cate compliance at a group level.

CONCLUSION

In this study we found that patients prescribed
exenatide as either QW or BID formulations in
real-world clinical practice had a decrease in
mean HbA1c which was not significantly dif-
ferently to that observed in those patients pre-
scribed basal insulin. Moreover, these patients
also had significant weight loss.
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