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Aim: This study aimed to compare 6-month adherence to therapy with exenatide once weekly
(Bydureon®) vs liraglutide once daily (Victoza®) in patients with type 2 diabetes under primary
care in Germany.

Methods: A nationwide longitudinal prescription database (LRx), (between January 2011 and
September 2014) was used to analyze adherence to therapy. The proportion of days covered
(PDC) by prescription was used as a measure of adherence in the 6-month postindex period.
Logistic regression analyses were performed to investigate the associations between glucagon-
like peptide-1 receptor agonist therapy adjusting for age, sex, and cotherapy.

Results: Therapy was initiated in 5,449 patients with exenatide once weekly (age:
59.7£11.8 years; 51.4% were male) and in 24,648 patients with liraglutide once daily (age:
59.4£11.4 years; 49.7% were male). The median PDC was .88 for exenatide once weekly and
0.77 for liraglutide once daily (P<0.05). Once-weekly exenatide was associated with significantly
higher adherence. Odds ratio (95% confidence interval) for having a PDC of 20.80 was 1.78
(1.62-1.96) for exenatide once weekly compared with liraglutide once daily after adjusting for
age, sex, and cotherapy.

Conclusion: Adherence to treatment with exenatide once weekly was significantly increased
compared to that with liraglutide once daily over 6 months in patients with type 2 diabetes.
Keywords: type 2 diabetes, GLP-1 receptor agonists, adherence

Introduction

Glucagon-like peptide-1 (GLP-1) is an incretin hormone secreted from gastrointestinal
cells shortly after an ingested meal."> GLP-1 stimulates insulin secretion in a glucose-
dependent manner, suppresses glucagon secretion, delays gastric emptying, and sup-
presses appetite.'? Because of the decreased release and response of incretins in patients
with type 2 diabetes, the incretin axis is a target for pharmacologic therapy.'?> The
clinical advantages of GLP-1 receptor agonists (GLP-1 RAs) are significant improve-
ments in glycemic control, with relevant weight loss, and a low risk of hypoglycemia.?
In patients with type 2 diabetes, glucose control is highly dependent on adherence to
medication regimens, and nonadherence has been associated with increased all-cause
mortality and all-cause hospitalization. The complexity of a dosing regimen is associ-
ated with nonadherence. We hypothesized that once-weekly injections of GLP-1 RA
may improve patients’ adherence compared with once-daily GLP-1RA therapy. The
aim of our study was to compare 6-month adherence to therapy with exenatide once
weekly vs liraglutide once daily in patients with type 2 diabetes initiating treatment
in primary care in Germany.

submit your manuscript
Dove

http:

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2016:9 201-205 201
© 2016 Qiao et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https:/www.dovepress.com/terms.
5Y _No

php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommans.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com

Qiao et al

Dove

Methods
The longitudinal prescriptions database (LRx) (IMS Health,
Frankfurt am Main, Germany) collects pharmacy data from
data centers where the prescriptions of all German patients
with statutory health insurance are processed for reimburse-
ment purposes.’ Data entries covered patient-specific data over
time, including the patient’s anonymized identification number,
age, sex, insurance company, and place of living, as well as
prescription information including the prescriber’s anonymized
identification number, prescription date, and package informa-
tion. Information on diagnoses is not part of these data sets.
The LRx database currently contains ~60% of all prescriptions
reimbursed nationwide in Germany.® Considering that exenatide
once weekly was launched in Germany in September 2011
(2 years after once-daily liraglutide was available in the German
market), the study period for this study was set from January
2011 to September 2014, including a 9-month follow-up period.
Patients who initiated GLP-1 RA therapy between January 1,
2011 and December 31, 2013 (index date) and who had at least
6 months’ follow-up data after the index date were included.
Baseline demographic characteristics 6 months before the index
date were collected from patients’ records. In Germany, no eth-
ics votum is needed for studies based on anonym epidemiologi-
cal data. The IRB from IMS Health deemed ethical approval
and written patient consent were not required as no ethics votum
is needed for studies based on anonym epidemiological data.
Therapy adherence to exenatide once weekly and liraglutide
once daily was measured using the proportion of days covered
(PDC) with the index GLP-1RA in the 6-month postindex
period. PDC was calculated by taking the total number of days
supplied per patient during the postindex 6-month period and
dividing that by 180 days. The number of days supplied was
calculated as follows: number of entities within a pack X num-
ber of packs within the interval x7 for exenatide once weekly;
and number of milligrams X number of entities within a pack x
number of packs within the interval/1.3 (median dose) for lira-
glutide once daily. Good adherence was defined as a PDC =0.80.
Descriptive statistics were given and differences in char-
acteristics (patients with GLP-1RA therapy once weekly vs
once daily) were assessed using z-tests or chi-square tests. A
multivariable logistic regression model was fitted with PDC
>0.80 (vs <0.80) as the dependent variable and therapy with
exenatide once weekly vs liraglutide once daily, age, sex,
and glucose-lowering cotherapy as covariables. P-values
<0.05 were considered statistically significant. All analyses
were carried out following the German good practice recom-
mendations of secondary data analysis using SAS 9.3 (SAS
Institute, Cary, NC, USA).®

Results

Between January 2011 and September 2014, 5,449 patients
initiated therapy with exenatide once weekly and 24,648
patients with liraglutide once daily. The baseline charac-
teristics and glucose-lowering comedications are listed in
Table 1. There were no significant differences in age and sex
distributions between the two GLP-1RA groups, except for
a slightly higher proportion of patients in the age group of
>70 years in the exenatide once-weekly group. Metformin
and dipeptidyl peptidase 4 (DPP-4) inhibitors (DPP-4is)
were more often prescribed in patients on exenatide once
weekly than in liraglutide once daily treatment, whereas
insulin was more often found among liraglutide users (all
P<0.001) (Table 1).

The median PDC was significantly higher for exenatide
once weekly (0.88) than for liraglutide once daily (0.77),
particularly higher among patients between 51 years and
70 years of age (0.92 vs 0.79) (Table 2). The proportion with
good adherence (PDC >0.80) was also significantly higher
among patients on exenatide once weekly than those on
liraglutide once daily therapy (53.4% vs 48.1%; P<0.001).
This difference was consistent across sex and different
age groups (Table 2). Cumulative distribution of the PDC
is shown in Figure 1. A large percentage of patients fully
adhered to treatment.

Table | Baseline characteristics of type 2 diabetes patients initiating
therapy with exenatide once weekly or liraglutide once daily

Variable Exenatide Liraglutide P-value
once once
weekly daily
(n=5,449) (n=24,648)
Male (%) 51.4 49.7 0.340
Age, years (mean £ SD) 59.7+11.8 59.4t11.4 0.098
Age groups (%)
<50 years 21.2 21.6 0.632
51-60 years 30.2 315 0.167
61-70 years 29.1 29.1 0.965
>70 years 19.6 17.8 0.026
Cotherapy with (%)
Metformin only 355 332 <0.001
Metformin + sulfonylurea 1.9 10.3 <0.001
Metformin + DPP-4 inhibitors 9.9 6.8 <0.001
Metformin + insulin 1.8 23.1 <0.001
Insulin 39 6.4 <0.001
DPP-4 inhibitors 54 28 <0.001
GLP-IRA monotherapy 13.7 10.9 <0.001
Other combinations 79 6.5 0.088

Note: LRx database, January 201 |-September 2014, Germany.
Abbreviations: DPP-4, dipeptidyl peptidase 4; GLP-1RA, glucagon-like peptide-|
receptor agonist; LRx, longitudinal prescriptions database.
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Table 2 PDC in the first 6 months in patients with type 2 diabetes initiating therapy with either exenatide once weekly (n=5,449) or
liraglutide once daily (n=24,648)

Median PDC

PDC >0.80 (%)

Exenatide once weekly

Liraglutide once daily

Exenatide once weekly

Liraglutide once daily

Total®

Male

Female

Age groups
<50 years
51-60 years
61-70 years
>70 years

0.88* (0.47—1.00)°
0.85% (0.47—1.00)°
0.86* (0.47—1.00)°

0.78* (0.47—1.00)°
0.92* (0.47—1.00)°
0.92* (0.47—1.00)°
0.8 (0.47—1.00)°

0.77* (0.46-1.00)°
0.77* (0.49-1.00)°
0.77* (0.46—1.00)°

0.77* (0.45—1.00)°
0.79* (0.53—1.00)°
0.79* (0.46—1.00)°
0.77* (0.38—1.00)°

53.4*
52.4*
52.0%

49.6*
55.3*
56.3*
50.6*

48.1%*
48.7*
47.5%

45.1*
49 4+
49.3*
44.6*

Notes: LRx database, January 201 | to September 2014, Germany. *P<0.05: once-daily vs once-weekly GLP-1 RA. “Total includes male and female patients, as well as patients
whose sex was not known. ®25th, 75th percentiles.
Abbreviations: GLP-1 RA, glucagon-like peptide-| receptor agonist; LRx, longitudinal prescriptions database; PDC, proportion of days covered.
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Figure 1 Cumulative distribution of PDC values.

Note: (A) Exenatide once weekly; (B) Liraglutide once daily.

Abbreviation: PDC, proportion of days covered.

12

27
23 26

PDC

33 34

PDC

4g S0
41 42

58

51 54

53

66

65

71

100

1

100

1

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2016:9

submit your manuscript

Dove

203


www.dovepress.com
www.dovepress.com
www.dovepress.com

Qiao et al

Dove

The odds ratio for having a PDC of >0.80 was 1.78 (95%
CI: 1.62-1.96) for exenatide once weekly compared to liraglu-
tide once daily, adjusting for age, sex, and glucose-lowering
comedication (Table 3). Comedication with metformin plus
other oral drugs or with metformin plus insulin increased the
odds of having a PDC >80 as compared with cotherapy with
metformin alone (Table 3). Interaction between GLP-1RA
therapy (once weekly vs once daily) and age groups did not
improve the model fitness (Table 3).

Discussion

This study indicates that therapy adherence to GLP-1 RA
was high for 6 months after index date (study period: January
2011-September 2014). Patients with type 2 diabetes treated
with exenatide once weekly had significantly better adherence
compared with patients on liraglutide once daily.

An important consideration in diabetes care is patient
adherence to therapy.* The main consequence of poor adher-
ence to antidiabetic medications is decreased glycemic control,
leading to the known complications of diabetes and increased
mortality.* Adherence to liraglutide has been shown to be asso-
ciated with improved glycated hemoglobin outcomes and lower
medical costs.” In a study of insulin-treated patients with type
2 diabetes in the UK, medication noncompliance, as assessed
by the attending physician or nurse, was an independent risk
factor for all-cause mortality (hazard ratio after adjustment for
confounding factors: 1.58; 95% CI: 1.17-2.14).% Consistent

with findings from this study in Germany, a retrospective
cohort study of 6 months’ adherence to GLP-1RAs in patients
with type 2 diabetes based on a US administrative claim data
showed that patients treated with exenatide once weekly had
a statistically significantly greater multivariable-adjusted odds
of achieving a PDC of 280%.° The median unadjusted PDC
values were 0.78 for exenatide once weekly, 0.50 for exena-
tide twice daily, and 0.72 for liraglutide once daily.” A study
that has evaluated patient satisfaction showed once-weekly
formulations of GLP-1 RA exhibited perceived patient con-
venience, improved quality of life, and fewer perceptions of
burdens of treatment relative to traditional diabetes agents.?
The lower frequency in administration of the medication may
have partly contributed to the good adherence with exenatide
once weekly. Another study based on a US claim database
revealed twice-daily exenatide (vs once-daily liraglutide),
younger age, female sex, living in southern USA, and higher
percentage of copayment from the claimant were all associ-
ated with poor 12-month adherence.!' A recent meta-analysis
of 12 studies showed that adherence to oral antidiabetic drugs
(OADs), measured using medication possession ratio 280%,
was 67.9% (95% CI: 59.6%—76.3%) for all OADs, but no
direct comparisons between OADs and GLP-1RAs have been
made.'? In these patient populations, GLP-1RA cotherapy with
metformin plus one among the following drugs — sulfonylurea,
DPP-4i, or insulin (triple combinations) — was associated with
better adherence, whereas dual combinations with DPP-4is, or

Table 3 Odds ratio of having a PDC of at least 0.80 in patients with type 2 diabetes in primary care practices in Germany

Variable Model without interaction variable Model with interaction variable
Odds ratio (95% CI) P-value Odds ratio (95% CI) P-value
Exenatide once weekly vs liraglutide once daily 1.78 (1.62—-1.96) <0.0001 1.45 (1.18-1.77) 0.0003
Age, years
51-60 vs <50 1.10 (1.03-1.18) 0.0081 1.07 (0.99—1.16) 0.0738
61-70 vs <50 .11 (1.03-1.19) 0.0058 1.04 (0.96—1.13) 0.3163
>70 vs <50 0.94 (0.87-1.02) 0.1360 0.89 (0.82-0.98) 0.0134
Exenatide/liraglutide x age 51-60 years® - - 1.13 (0.94-1.36) 0.1866
Exenatide/liraglutide x age 61-70 years® - - 1.37 (1.14-1.64) 0.0008
Exenatide/liraglutide X age >70 years® - - 1.30 (1.07-1.59) 0.0099
Metformin + sulfonylurea vs metformin 1.30 (1.20-1.42) <0.0001 1.30 (1.20-1.42) <0.0001
Metformin + DPP-4i vs metformin I.16 (1.05-1.28) 0.0042 1.16 (1.05-1.28) 0.0041
Metformin + insulin vs metformin 1.48 (1.38-1.58) <0.0001 1.48 (1.39-1.58) <0.0001
Insulin vs metformin 0.85 (0.76-0.95) 0.0060 0.85 (0.76-0.96) 0.0066
DPP-4i vs metformin 0.76 (0.65-0.89) 0.0005 0.76 (0.65-0.89) 0.0005
GLP-IRA monotherapy vs metformin 0.34 (0.30-0.38) <0.0001 0.34 (0.30-0.38) <0.0001
Other combinations vs metformin 0.93 (0.84-1.04) 0.1881 0.93 (0.83-1.03) 0.1732
Model fitness:
Pseudo-R? 0.041 - 0.041 -
AIC 36,278 - 36,271 -
BIC 36,396 - 36,413 -

Note: *Reference group: exenatide/liraglutide X age <50 years.

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; Cl, confidence interval; DPP-4i, dipeptidyl peptidase 4 inhibitor; GLP-1RA, glucagon-
like peptide-| receptor agonist; PDC, proportion of days covered.
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insulin or GLP-1 RA as monotherapy, were related to worse
adherence compared with cotherapy with metformin alone.
This may reflect the fact that patients who initiated GLP-1RA
treatment are usually obese and have poor glycemic control.
Adjustment for cotherapy with other antidiabetic treatments
did not change the observed outcome on adherence to GLP-
1RA treatment. Actually, cotherapy with metformin plus
insulin was more common in the liraglutide group than in the
exenatide once-weekly group. This may obscure the observed
outcome on adherence difference between the two GLP-1RA
groups. Unfortunately, information on diabetes duration,
diabetes-related complications, glycated hemoglobin levels,
and other clinical characteristics were not available in the
database. The impact of these factors on therapy adherence
cannot be evaluated. This is one of the limitations of the study.
Another limitation of the study is that patients are not randomly
assigned to receive treatments, which is a common limitation
for observational studies.

Conclusion

This study shows better therapy adherence with once-weekly
regimens compared with once-daily GLP-1 RA treatment.
Further studies are required to determine the clinical and
patient-related factors associated with good treatment com-
pliance, as well as the impact of compliance on glycemic
control and long-term health outcomes.
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