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ABSTRACT

Introduction: In type 2 diabetes (T2D), persis-
tence with injectable glucose-lowering therapy
is associated with better outcomes. This study
used real-world pharmacy data to report on
persistence with glucagon-like peptide-1 recep-
tor agonists (GLP-1 RAs) in patients with T2D in
France.
Methods: This retrospective cohort analysis
presents longitudinal data from approximately
7500 French retail pharmacies that filled GLP-1-

RA prescriptions for GLP-1 RA-naı̈ve patients
with T2D (‘index therapy’: dulaglutide; once-
weekly exenatide [exenatide QW]; twice-daily
exenatide [exenatide BID]; liraglutide) between
January 2015 and December 2016 (follow-
up C 12 months). The main outcome was
treatment persistence (absence of discontinua-
tion [gap following index therapy prescription
C 2-fold the expected duration of that pre-
scription] or switch [new non-index glucose-
lowering prescription issued B 30 days before/
after index therapy discontinuation]). Persis-
tence was calculated as the median duration
through Kaplan–Meier survival analysis over the
variable follow-up period and as the proportion
of patients persistent at 12 months. In addition
to persistence outcomes (discontinuation/
switch), three other treatment modifications
were assessed: augmentation/intensification
with a new non-index glucose-lowering ther-
apy; off-label dose increase (daily dose[20 lg
for exenatide BID; two consecutive prescrip-
tions with daily dose[ 1.8 mg for liraglutide);
and off-label dose decrease (two consecutive
prescriptions with average daily dose lower than
the index dose). Off-label dose changes were not
assessed for dulaglutide or exenatide QW (as
single-dose, prefilled pens).
Results: Median persistence was longest for
dulaglutide (373 days) versus liraglutide
(205 days), exenatide QW (184 days) and exe-
natide BID (93 days). Twelve months after
treatment initiation, the percentage of
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persistent patients ranged from 51% (dulaglu-
tide) to 21% (exenatide BID). Overall, treatment
modification occurred less commonly for
dulaglutide than for the other index GLP-1 RAs.
Conclusion: This analysis revealed marked dif-
ferences in persistence among GLP-1 RAs,
which was highest for dulaglutide and lowest
for exenatide BID. The prospective TROPHIES
study will provide additional information about
persistence with dulaglutide and liraglutide,
including reasons for treatment modifications.

PLAIN LANGUAGE SUMMARY

Patients with type 2 diabetes (T2D) who con-
tinue to take injectable glucose-lowering ther-
apy for the duration of time recommended by
their physician (i.e. those who are ‘persistent’)
usually have better outcomes than those who
do not. Persistence may be quantified as the
‘‘the duration of time from initiation to dis-
continuation of therapy’’. Glucagon-like pep-
tide-1 receptor agonists (GLP-1 RAs) are glucose-
lowering agents that are often used as the first
injectable drug if oral treatments are no longer
effective. The aim of the current study was to
use data from approximately 7500 retail phar-
macies to report persistence with each of four
GLP-1 RAs (dulaglutide, once-weekly exenatide
[exenatide QW], twice-daily exenatide [exe-
natide BID] or liraglutide) in GLP-1 RA-naı̈ve
patients with T2D in France. Patients (N =
15,074) initiated treatment between January
2015 and December 2016 and were followed for
C 12 months. The total duration of follow-up
varied among patients. Among patients, persis-
tence over the variable follow-up period was
highest for dulaglutide and lowest for exenatide
BID: median persistence was longer for
dulaglutide (373 days) than for liraglutide (205
days), exenatide QW (184 days) or exenatide
BID (93 days). Twelve months after treatment
initiation, the percentage of persistent patients
ranged from 51% (dulaglutide) to 21% (exe-
natide BID), with intermediate values for exe-
natide QW (35%) and liraglutide (36%). This
analysis has revealed marked differences in the
persistence of patients for various GLP-1 RAs,

with patients on dulaglutide showing the
highest persistence and those on exenatide BID
the lowest.

Keywords: Discontinuation; France; Glucagon-
like peptide-1 receptor agonist; Persistence;
Pharmacy claims database; Type 2 diabetes

Key Summary Points

Why carry out this study?

In patients with type 2 diabetes (T2D),
persistence with injectable glucose-
lowering therapy is associated with better
outcomes.

The aim of this study was to report real-
world persistence with four glucagon-like
peptide-1 receptor agonists (GLP-1-RAs)
(dulaglutide, exenatide once weekly
[QW], exenatide twice daily [BID], and
liraglutide) in patients with T2D in
France.

What was learned from this study?

Persistence over the variable follow-up was
highest for dulaglutide and lowest for
exenatide BID.

Median persistence was markedly longer
for dulaglutide (373 days) than for the
other three GLP-1 RAs (liraglutide 205
days; exenatide QW 184 days; exenatide
BID 93 days).

Twelve months after treatment initiation,
the percentage of persistent patients
ranged from 51% (dulaglutide) to 21%
(exenatide BID), with intermediate values
for exenatide QW (35%) and liraglutide
(36%).
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DIGITAL FEATURES

This article is published with digital features,
including a summary slide and plain language
summary, to facilitate understanding of the
article. To view digital features for this article go
to https://doi.org/10.6084/m9.figshare.14308
688.

INTRODUCTION

People with diabetes require individualized
treatment in order to normalize glycaemia and
to prevent and address complications. Among
the available treatments for type 2 diabetes
(T2D), the glucagon-like peptide-1 receptor
agonists (GLP-1 RAs) are considered by the
American Diabetes Association and the Euro-
pean Association for the Study of Diabetes to be
the best option for initiation of injectable ther-
apy [1–3]. The Haute Autorité de Santé (HAS)
guidelines, which provide clinical treatment
recommendations for T2D in France, recom-
mend that GLP-1 RAs should be prescribed in
combination with oral glucose-lowering thera-
pies (OADs), in patients whose glycosylated
haemoglobin (HbA1c) is[1% above target and
who have a body mass index (BMI) C 30 kg/m2,
or in those for whom weight gain or hypogly-
caemia is a concern [4].

Persistence, which is defined as the act of
continuing to take treatment for the prescribed
duration [5], is influenced by several factors.
These include perceived treatment benefit, side
effect profile [6], frequency and route of
administration [7]. Persistence with injectable
glucose-lowering therapy is associated with
better glycaemic control [8–10]. In contrast,
poor persistence with glucose-lowering medi-
cations can increase the risk of long-term com-
plications in patients with T2D, leading to
worse health status [11, 12].

Many publications on persistence describe
data from healthcare databases in the USA. The
primary aim of this study was to use real-world
pharmacy claims to report persistence with
GLP-1 RAs in patients with T2D in France.
Treatment dosing patterns and the use of con-
comitant therapies were also reported by

documenting treatment augmentation/intensi-
fication, and off-label dose increases and
decreases.

METHODS

The methods used in this retrospective cohort
analysis of a French longitudinal retail phar-
macy database (IQVIA Real World Data [RWD]
Adjudicated Pharmacy Claims) have already
been published as part of an analysis of data
from six countries [13]. While the results of this
larger multi-country analysis have been repor-
ted, we focus in more detail on the analysis for
France in this paper. Included here are aspects
of the methodology that are relevant for an
understanding of the results or that relate
specifically to France. During the study period,
the IQVIA Real-World Pharmacy Claims—
France Database covered approximately 7500
pharmacies distributed across France and cap-
tured 35% of all retail prescriptions in the
country.

Patient consent and ethics approval were
not required for the use of these anonymized
prescription data. The authors had permission
to access the data from the IQVIA Real World
Data [RWD] Adjudicated Pharmacy Claims
database. Permission was granted by IQVIA.

Patient Selection and Index Therapy
Criteria

Eligibility criteria have been published previ-
ously [13]. Adults who had C 1 claim for an
OAD in the 6-month baseline period (proxy for
diagnosis of T2D) and who were naı̈ve to the
GLP-1 RA therapy class were included in the
analysis if they received a prescription for a
GLP-1 RA (the ‘index therapy’) that was avail-
able in France for treatment of T2D between 1
January 2015 and 31 December 2016. The eli-
gible index therapies were dulaglutide, once-
weekly exenatide (exenatide QW), twice-daily
exenatide (exenatide BID) and liraglutide.
Dulaglutide was administered once weekly and
liraglutide once daily. Fixed-dose GLP-1 RA/in-
sulin combination treatments were not inclu-
ded as index therapies. The date on which the
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index therapy was prescribed was termed the
‘index date’. Patients were followed for a mini-
mum of 12 months to the end of the available
study data or the end of the study period (31
December 2017), whichever came first.

Patient Characteristics and Prescribers

We report patient demographic characteristics
(age and gender), prescriber specialty and fol-
low-up time, as well as average daily dose (ADD)
or average weekly dose (AWD) (for index ther-
apies administered daily or weekly, respectively)
by year of prescription and by month for up to
6 months after the index prescription.

Outcome Measures

Persistence, the main outcome, was calculated
for each index therapy using two analytical
approaches: median duration derived through
Kaplan–Meier (KM) survival analysis over the
variable follow-up period and the proportion of
patients persistent at 12 months. Patients were
considered persistent until there was evidence
of GLP-1 RA discontinuation or switch, which-
ever occurred first. Discontinuation was defined
as a gap following an index therapy prescription
C 2-fold the expected duration of that pre-
scription. (The reasons for discontinuation are
not available in such claims data.) Switch was
defined as a new non-index glucose-lowering
prescription issued B 30 days before or after
discontinuation of the index therapy. A new
non-index glucose-lowering treatment could be
a non-index GLP-1 RA or a new glucose-lower-
ing therapy class not prescribed in the pre-index
period, including a fixed-dose GLP-1 RA/insulin
combination. Changing to a fixed-dose GLP-1
RA/insulin combination was still regarded as a
switch if the combination treatment incorpo-
rated the same GLP-1 RA as the index
treatment.

In addition to discontinuation and switch,
three other treatment modifications were
reported in the analysis: augmentation/intensi-
fication, off-label dose increase and off-label
dose decrease. Augmentation/intensification
was defined as a new non-index glucose-

lowering therapy started C 30 days before the
end of follow-up or the index therapy discon-
tinuation date, in addition to the index therapy.
An off-label dose increase was defined as a dose
increase outside of the label recommendations
(daily dose[20 lg for exenatide BID; two
consecutive prescriptions with daily dose[
1.8 mg for liraglutide); an off-label dose
decrease was defined as two consecutive pre-
scriptions with the ADD lower than the index
dose. Off-label dose changes were not assessed
for patients on dulaglutide or exenatide QW as
these treatments are available only as single-
dose, prefilled pens that provide no option for
dose titration. Time to first treatment modifi-
cation (defined as a composite of discontinua-
tion, switch, augmentation/intensification, off-
label dose increase and off-label dose decrease)
was estimated using KM survival analysis. In
addition, the proportion of patients who expe-
rienced modification of each category of first
treatment (discontinuation; switch; augmenta-
tion/intensification; off-label dose increase; off-
label dose decrease) 6 and 12 months after
treatment initiation (i.e. the ‘index date’) were
reported. For patients who switched index
therapy or whose index therapy was aug-
mented/intensified over the variable follow-up
period, we determined the glucose-lowering
class to which they switched/that was used for
augmentation/intensification.

Previous and Concomitant Therapies

Glucose-lowering therapies that were prescribed
in the 180-day pre-index period (but not on the
index date) were summarized, as were non-in-
dex glucose-lowering therapies initiated on the
index date but not prescribed in the 180-day
pre-index period. A non-index glucose-lowering
therapy class was considered concomitant if the
time between prescriptions in the pre- and post-
index was\120 days, or if the therapy class was
dispensed on the index date.

Analysis

All data were analysed descriptively (frequency
and percentage distribution for categorical
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variables; mean and standard deviation/median
and range, 95% confidence interval [CI] or
interquartile range for continuous and count
variables). KM survival analysis was used for
estimating index therapy persistence and time
to first modification of the index treatment over
the variable follow-up period. SAS v9.2 or above
software (SAS Institute, Cary, NC, USA) was
used for all analyses; no formal statistical tests
were employed. Further details related to the
methods used in this analysis can be found in
previous publications [13–15].

RESULTS

Patient and Prescriber Characteristics

The final sample comprised 15,074 patients
(dulaglutide 3464; exenatide QW 3111; exe-
natide BID 487; liraglutide 8012). Patient age
was similar among treatment groups, with
median values of just over 60 years. Males out-
numbered females in all index therapy groups
(Table 1).

Overall, fewer patients had their GLP-1 RA
prescribed by an endocrinologist/diabetologist
(range 12–25%) than by a general practitioner
(GP; 29–57%) or a hospital physician (21–40%).
However, the specialty of the prescribing
physician differed among groups: exenatide
(QW and BID) was predominantly prescribed by
GPs; liraglutide was prescribed equally by GPs
and hospital physicians; and dulaglutide was
prescribed more frequently by hospital physi-
cians than by GPs (Table 1).

Previous and Concomitant Therapies

The majority of patients (86–98%) received
glucose-lowering therapy in the 180-day period
prior to the index date. In all groups, the two
most common previously prescribed glucose-
lowering therapies were sulfonylurea (49–61%)
and biguanide (60–64%); other commonly pre-
scribed therapies were basal insulin (16–36%),
dipeptidyl peptidase (DPP)-IV inhibitors
(22–29%) and the combination therapy DPP-IV
inhibitor ? biguanide (24–45%). The majority

of patients (68–77%) did not initiate a new
concomitant OAD or glucose-lowering medica-
tion at the same time as the index therapy.
Among those who did initiate an OAD, a
biguanide was the most common treatment
(20–25% of patients in each index therapy
cohort) followed by sulfonylureas (3–13%).

Index Therapy: Average Daily and Weekly
Doses

With one exception, ADD and AWD of the
index therapies remained relatively stable over
the first 6 months of therapy and from 2015 to
2017. The exception was the ADD of liraglutide,
which increased from 1.32 mg (days 0–30) to
1.47 mg (days 151–180) and from 1.41 mg
(2015) to 1.64 mg (2017) (Table 2).

Persistence

Persistence over the variable follow-up period
was highest for dulaglutide, lowest for exe-
natide BID and intermediate for liraglutide and
exenatide QW (Fig. 1; Table 3). Median persis-
tence was markedly longer for dulaglutide
(373 days; 95% CI 344–402 days) than for the
other three index therapies (liraglutide 205
days, 95% CI 196–215 days; exenatide QW 184
days, 95% CI 172–197 days; exenatide BID 93
days [95% CI 85–110 days), and there was no
overlap between the 95% CI for median persis-
tence for dulaglutide and the 95% CIs for the
other three groups (Table 3). Twelve months
following treatment initiation, the proportion
of persistent patients ranged from 51% for
dulaglutide to 21% for exenatide BID; exenatide
QW and liraglutide showed intermediate levels
of persistence (35 and 36%, respectively)
(Table 3).

For all treatments, discontinuation was the
most common initial treatment modification at
6 and 12 months after index therapy initiation
(36–51% of the total number of patients at
12 months) (Table 4). Switching (11–24% at
12 months) occurred more frequently than
augmentation/intensification (5–8%) or, for
exenatide BID and liraglutide only, off-label
dose increases (4–8%) or decreases (6–11%).

Diabetes Ther (2021) 12:1553–1567 1557



Discontinuation as first treatment modification
occurred most frequently in exenatide BID-
treated patients (51% of the total number of
patients at 12 months), and least commonly in
those receiving the weekly treatments (du-
laglutide 36%; exenatide QW 38%).

Over the variable follow-up period, among
the patients who switched, the majority
(86–89%) switched to one class of glucose-low-
ering therapy only. Among these patients, the
pattern of switching was different for dulaglu-
tide versus the other three GLP-1 RAs: those
whose index therapy was exenatide QW, exe-
natide BID or liraglutide most commonly swit-
ched to a different GLP-1 RA (44–63% of
switches), with a lower proportion switching to
basal insulin (18–22%). In contrast, those whose
index therapy was dulaglutide showed a similar
rate of switching to basal insulin or a different
GLP-1 RA (26 and 23%, respectively). No

dulaglutide-treated patient switched to exe-
natide BID, and liraglutide was favoured over
exenatide QW. Among the patients who swit-
ched, switching to a GLP-1 RA/insulin fixed-
dose combination therapy was substantially
more common in patients whose index therapy
was dulaglutide (17%) than in those whose
index therapy was exenatide or liraglutide
(3–13%).

Patients Experiencing Each Category
of Treatment Modification

The weekly treatments (dulaglutide and exe-
natide QW) showed a higher proportion of
patients without treatment modification at
both 6 and 12 months than the once- or twice-
daily treatments (liraglutide, exenatide BID)
(Table 4). Time to first modification of the index
treatment over the variable follow-up period

Table 1 Patient demographic characteristics, prescribing physician specialty and follow-up time

Patient and prescriber
characteristics and follow-up
time

Index therapy

All GLP-1 RA
recipients (N =
15,074)

Dulaglutide
(N = 3464)

Exenatide
QW (N =
3111)

Exenatide
BID (N =
487)

Liraglutide
(N = 8012)

Agea (years)

Median (IQR) 62 (54–68) 62 (55–68) 62 (55–69) 61 (54–68) 61 (54–68)

Gender, n (%)

Female 6698 (44.4) 1523 (44.0) 1336 (42.9) 224 (46.0) 3615 (45.1)

Male 8090 (53.7) 1872 (54.0) 1724 (55.4) 252 (51.8) 4242 (53.0)

Missing 286 (1.9) 69 (2.0) 51 (1.6) 11 (2.3) 155 (1.9)

Specialty of prescribing physician, n (%)

General practitioner 6232 (41.3) 995 (28.7) 1767 (56.8) 257 (52.8) 3213 (40.1)

Hospital 5206 (34.5) 1394 (40.2) 645 (20.7) 151 (31.0) 3016 (37.6)

Endocrinologist/diabetologist 2824 (18.7) 879 (25.4) 517 (16.6) 56 (11.5) 1372 (17.1)

Unknown 555 (3.7) 134 (3.9) 139 (4.5) 14 (2.9) 268 (3.3)

Other 257 (1.7) 62 (1.8) 43 (1.4) 9 (1.9) 143 (1.7)

Follow-up time (months)

Median (range) 22 (12–36) 17 (12–23) 23 (12–31) 28 (12–36) 25 (12–36)

BID Twice daily, GLP-1 RA glucagon-like peptide-1 receptor agonist, IQR interquartile range, QW once weekly
a Age on index date
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was substantially greater for patients receiving
dulaglutide than for those receiving exenatide
BID, exenatide QW or liraglutide (Fig. 2).

DISCUSSION

Our study reported persistence with the four
index GLP-1 RA therapies for which data were
available over the period January 2015 to
December 2017 in France. We found that per-
sistence at 12 months, and over the variable
follow-up period, was higher for dulaglutide

Table 2 Mean daily and weekly doses of index therapy by monthly intervals up to 6 months after initiation, and by year of
prescription

Period after initiation and year of
prescription

Dulaglutide (N =
3464)

Exenatide QW
(N = 3111)

Exenatide BID
(N = 487)

Liraglutide (N =
8012)

Dosea (mg) Dosea (mg) Doseb (mg) Doseb (mg)

Period after initiation (days)

0–30 1.43 (0.39) 2.03 (0.43) 12.97 (5.85) 1.32 (0.55)

31–60 1.40 (0.41) 2.00 (0.44) 12.80 (5.70) 1.38 (0.59)

61–90 1.44 (0.43) 2.02 (0.47) 12.46 (5.59) 1.40 (0.58)

91–120 1.42 (0.42) 2.00 (0.41) 13.07 (6.32) 1.43 (0.61)

121–150 1.40 (0.40) 1.98 (0.43) 12.98 (6.08) 1.46 (0.63)

151–180 1.40 (0.40) 2.00 (0.61) 13.22 (6.55) 1.47 (0.63)

Year

2015 – 2.05 (0.06) 12.65 (0.72) 1.41 (0.04)

2016 1.44 (0.03) 2.00 (0.02) 12.83 (0.36) 1.49 (0.03)

2017 1.43 (0.11) 2.06 (0.19) 14.23 (0.67) 1.64 (0.16)

Dose data are shown as the mean with the standard deviation (SD) in parentheses
a Average weekly dose
b Average daily dose

Fig. 1 Kaplan–Meier analysis for index therapy persistence (time to first discontinuation or switch) over the variable
follow-up period. BID Twice daily, GLP-1 RA glucagon-like peptide-1 receptor agonist, QW once weekly
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Table 3 Persistence with index therapy

Persistence Index therapy

All GLP-1 RA
recipients
(N = 15,074)

Dulaglutide
(N = 3464)

Exenatide QW
(N = 3111)

Exenatide
BID
(N = 487)

Liraglutide
(N = 8012)

At 12 months (%) 39 51 35 21 36

Median (95% CI) over the variable

follow-up period (days)

220 (213, 228) 373 (344, 402) 184 (172, 197) 93 (85, 110) 205 (196, 215)

CI Confidence interval

Table 4 Treatment modification at 6 and 12 months after index therapy initiation

Treatment modification
(% of total cohort)

All GLP-1 RAs
(N = 15,074)

Dulaglutidea

(N = 3464)
Exenatide QWa

(N = 3111)
Exenatide BID
(N = 487)

Liraglutide
(N = 8012)

6 months after index therapy initiation

No first treatment

modification

43.2 59.3 47.1 24.2 35.9

First treatment modification

Discontinuation 33.2 27.0 31.2 45.6 35.9

Switch 10.1 7.9 17.0 17.0 7.9

Augmentation/

intensification

4.9 5.9 4.8 4.5 4.6

Off-label dose increase 2.7 – – 3.3 4.8

Off-label dose decrease 6.0 – – 5.3 10.9

12 months after index therapy initiation

No first treatment

modification

28.2 45.3 31.7 14.4 20.2

First treatment modification

Discontinuation 41.2 36.2 38.1 50.5 43.9

Switch 13.9 10.6 23.9 20.7 11.0

Augmentation/

intensification

6.4 7.9 6.3 4.9 5.9

Off-label dose increase 4.3 – – 3.7 7.8

Off-label dose decrease 6.1 – – 5.7 11.2

a Off-label dose changes not assessed; treatment available only as a single-dose, prefilled pen with no titration
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than for any of the other index therapies (Fig. 1;
Table 3) and this difference could be observed
within 1 month of treatment initiation. This
finding is consistent with the results of other
studies from Germany, Italy and the USA,
which have found that dulaglutide shows
higher persistence compared to exenatide BID,
exenatide QW, liraglutide and lixisenatide
[16–19].

In addition to persistence, the proportion of
patients who experienced any category of first
treatment modification (discontinuation,
switch, augmentation/intensification, off-label
dose increase and off-label dose decrease) was
lower at both 6 and 12 months for the weekly
treatments (dulaglutide and exenatide QW)
than for the once- or twice-daily treatments
(liraglutide, exenatide BID). Dulaglutide
patients also experienced a longer time without
treatment modification than those receiving
other treatments. However, off-label dose
changes were not possible with weekly treat-
ments, and this may have influenced the differ-
ence between the once-/twice-daily treatments
and the weekly treatments in the proportion of
patients experiencing modifications.

The current retrospective analysis, based on
pharmacy claims data, provides important
information about glucose-lowering prescribing
patterns in patients from France with T2D
before, during and after they initiated GLP-1 RA
therapy in 2015, 2016 and 2017. Our study
population comprised approximately 15,000
individuals who were of similar age and gender

distribution (median age 62 years; 54% male)
(Table 1) to those from a previous French
national survey of people with diabetes
(ENTRED 2007; mean age 65 years; 54% male)
[20, 21] and to the French cohort of the recent
TROPHIES prospective, observational study of
people with T2D who are initiating their first
injectable glucose-lowering therapy with
dulaglutide or liraglutide (59 years; 56% male)
[22]. Due to differences among GLP-1 RAs in
reimbursement start dates in France (Electronic
Supplementary Material [ESM] Table S1), med-
ian follow-up time was markedly shorter for
dulaglutide than for the other three GLP-1 RAs
in our study (Fig. 1). However, all patients had a
minimum follow-up of 12 months.

The reasons that underlie the higher persis-
tence with dulaglutide compared with the other
three GLP-1 RAs are not known. Dosing fre-
quency could be an attribute that determines
persistence, but this is not confirmed by the
markedly different persistence that we observed
with the two weekly treatments, dulaglutide
and exenatide QW, in the current study (me-
dian persistence of 373 and 184 days, respec-
tively). Other attributes, such as perceived
treatment benefit, burden and side effect pro-
file, are all predictors of persistence [6, 7]. One
could also hypothesize that patients expressing
preference for one treatment versus another
could be more persistent. Examination of the
attributes of GLP-1 RAs, in particular, has
shown that when differences in efficacy
between medications are small, other treatment

Fig. 2 Kaplan–Meier analysis for time to first modifica-
tion of the index treatment over the variable follow-up
period. First treatment modification comprised

discontinuation, switching, augmentation/intensification
or off-label dose increase or decrease (see text for details)
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features (e.g. dosing frequency and delivery
system) are of much greater importance to
patients [23]. In particular, lower preferences
are assigned to medications that require recon-
stitution, the necessity of waiting during medi-
cation preparation and needle handling
[24, 25]. The impact of the device on patient
preference has been recently illustrated in a
study on two treatments having the same
weekly dosing frequency (dulaglutide and
semaglutide): the PREFER trial [26]. Semaglutide
(a GLP-1 RA that became available after the
study period) is administered using a device
similar to insulin pens whereas dulaglutide is
administered with an auto-injector. In this
randomized crossover trial, significantly more
patients with T2D expressed a preference for the
dulaglutide device than for the semaglutide
device (84.2 vs. 12.3%; P\0.0001) [26]. A final
factor that may influence persistence is the
specialty of the prescribing physician—an asso-
ciation that has been documented in other
conditions [27] but one that we did not analyse
in our study.

In order to compare our results with pub-
lished data on persistence to GLP-1 RAs in
France, we performed a systematic search of the
PubMed database and abstracts from scientific
congresses (details available in the ESM [Litera-
ture searches]). This yielded 167 publications, of
which four were relevant. Of the GLP-1 RAs,
only exenatide BID and liraglutide were inclu-
ded in these publications; persistence was con-
sistently higher for liraglutide than for
exenatide BID. The results of the systematic
literature search (ESM Table S2) show that the
magnitude of persistence documented in the
current analysis is lower than that reported in
previous studies involving the use of liraglutide
or exenatide BID in France. The difference
between our results (persistence at 12 months:
range 21–51%; Table 3) and those of Roussel
et al. [28] (70%; ESM Table S2), whose study was
conducted at a time when once-weekly GLP-1
RAs were not available, may be partly explained
by the definitions used: discontinuation/persis-
tence. We defined discontinuation as a gap
following an index therapy prescription
C 2-fold the expected duration of that pre-
scription (generally 60 days). In contrast,

Roussel et al. [28, 29] defined persistence as the
absence of a 6-month interruption of index
therapy (ESM Table S2). Since there is a positive
relationship between the maximum allowable
gap between prescriptions that defines persis-
tence and estimated persistence rate [30], it is
not surprising that Roussel et al. [28, 29]
reported higher persistence rates than the cur-
rent study. However, it should be noted that
Guerci et al. [31] have identified differences in
persistence among real-world studies, even
when the same GLP-1 RA was studied in the
same country using the same definition of per-
sistence. Differences in databases, patient pop-
ulations and study methodology mean that
comparisons of persistence rates among studies
or countries should be interpreted with caution.

Despite these reservations, data from two
studies [28, 29]—both involving French
patients—show similar persistence rates for
GLP-1 RAs and insulin using a discontinuation
definition of 6-month interruptions in index
therapy. Similar persistence rates occurred
despite insulin therapy being more complex
than GLP-1 RA therapy [1]. It is possible that
gastrointestinal adverse events, which are a
class effect of GLP-1 RAs [32], offset any
advantages offered by this drug class in terms of
injection frequency and convenience. However,
adverse event data were not available for either
of the analyses published by Roussel et al.
[28, 29]. The impression that patients may have
of insulin as a ‘life-saving’ therapy may also
contribute to patient persistence with this more
complex treatment.

In the current study, discontinuation was
substantially more frequent than switching as a
first treatment modification (Table 4). More-
over, discontinuation as a first treatment mod-
ification occurred in a higher percentage of the
exenatide BID cohort than in those receiving
the other three index therapies, a finding that
concurs with previously published data that
showed consistently higher persistence for
liraglutide than for exenatide BID [14, 15]. The
magnitude of the discontinuation rate in this
analysis (discontinuation was the first treat-
ment modification at 12 months in 36–51% of
patients) may be caused by the definition of
switching (new non-index glucose-lowering
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prescription issued B 30 days before or after
discontinuation of the index treatment). It may
be that a substantial proportion of patients who
‘discontinued’ their index medication actually
initiated therapy with another glucose-lowering
medication[30 days after discontinuation.
Given that people with T2D in France visit their
GP on average 8.6 times per year [33], inter-visit
gaps of[30 days are not uncommon and
would support this possibility.

Variations in preference for prescribing the
different GLP-1 RA index therapies were found
among the different types of physicians. Among
dulaglutide patents, a hospital physician was
most often associated with the index prescrip-
tion (40.2%). Conversely, a GP was most often
associated with the index prescription for the
other therapy cohorts (40.1–56.8%). Greater
hesitance among GPs to prescribe dulaglutide
may reflect a more conservative approach
towards newer types of treatment, compared
with other types of physicians (i.e. GPs may be
more likely to prescribe established GLP-1 RAs
that they are familiar with). In addition to drug
attributes, prescribing decisions of GPs may be
influenced by social/interpersonal influences,
cost considerations, mode of exposure to phar-
macological information, level of knowledge
and specific area of interest [34, 35].

Patients whose index therapy was dulaglu-
tide were as likely to switch to basal insulin as to
a different GLP-1 RA; if a GLP-1 RA was chosen,
liraglutide was the most frequent choice and
was selected more frequently than the other
weekly treatment, exenatide QW. Selection of
liraglutide may have been influenced by the
2016 publication of the results of the LEADER
trial, which documented a reduction in cardio-
vascular events in association with liraglutide
therapy (1.8 mg/day) in patients with T2D who
were at high cardiovascular risk [36]. Moreover,
in 2017, liraglutide was the GLP-1 RA recom-
mended by the French Diabetes Society (Société
Francophone du Diabète) for secondary pre-
vention of cardiovascular events [37]. The LEA-
DER trial results and the Société Francophone
du Diabète position statement may also explain
the increase in ADD of liraglutide in the current
study from 1.41 mg/day in 2015 to 1.64 mg/day
in 2017 (Table 2). When looking at the reduced

persistence in the liraglutide cohort, one
hypothesis is that the increase in ADD could
have been associated with an increase in the
incidence of liraglutide-associated adverse
events [38, 39]. In the current study, among
patients who switched, GLP-1 RA/insulin com-
bination therapy was a more common switch
choice in the dulaglutide index therapy group
than in the other three groups (17 vs. 3–13%).

iDegLira (a fixed-dose combination of a once-
daily long-acting basal insulin degludec and
liraglutide; Xultophy�) was the only insulin/
GLP-1 RA combination therapy available in
France [40] during the entire period covered by
this analysis. Therefore, all switches toGLP-1 RA/
insulin combination therapy involved the use of
liraglutide after the change of therapy. For
patients whose index therapy was dulaglutide,
exenatide BID or exenatide QW, this involved a
change of GLP-1 RA—an event that was univer-
sally defined as a switch. However, although
classified as a switch in the study criteria, patients
whose index therapy was liraglutide did not
change GLP-1 RA; therefore, this treatment
modification is effectively an augmentation/in-
tensification rather than switching because it
combines two molecules. The reason that this
modification was not considered as an augmen-
tation/intensification was because of an expec-
ted reduction in the dose of the liraglutide
component of iDegLira, in accordance to the
product label recommendations (from a liraglu-
tide maintenance dose of 1.2 or 1.8 mg/day [41]
to the recommended daily starting dose of
iDegLira of 0.6 mg liraglutide and 16 units of
insulin degludec [40]). In clinical practice, how-
ever, many patients are initiated on higher doses
of iDegLira than the recommended daily starting
dose (e.g. patients whose HbA1c is[1% above
target and who have a BMI C 30 kg/m2). This is
consistent with the fact that patients receiving
liraglutide mostly augmented/intensified with
basal insulin (ESM Table S3). However, liraglu-
tide-to-iDegLira treatment changes were catego-
rized as switching, rather than augmentation/
intensification, in this analysis because robust
data to support the latter classification were
lacking (iDegLira dosing datawerenot available).
Moreover, such a change would have had a neg-
ligible effect on the outcome of the analysis
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because only 2.0% of the liraglutide cohort
changed to iDegLira during the period of the
study.

Reasons for treatment changes represent a
‘missing piece’ in any retrospective claims
study, including ours. The results of the ongo-
ing TROPHIES study, which involves approxi-
mately 2100 patients with T2D who initiate
their first injectable glucose-lowering therapy
with dulaglutide or liraglutide, will provide not
only persistence data from 24 months of
prospective follow-up, but also reasons for sig-
nificant treatment modifications [22].

Limitations

This analysis was subject to a number of limi-
tations. First, this was a retrospective database
study that used data from participating phar-
macies only. As a result, the study population
may not be fully representative of the French
population with T2D, even though the number
of participating pharmacies accounts for one-
third of total pharmacies in France. Further
limitations include the absence of a definitive
diagnosis of T2D and reliance on pre-index
OAD treatment as a proxy for diagnosis. Also, as
in other pharmacy claims databases, data relat-
ing to the reasons for treatment modifications
are unknown and can only be hypothesized.
Furthermore, because baseline data on which to
base adjustments were not available, we did not
adjust for any potential treatment selection bias
or baseline confounding factors, and no formal
statistical comparisons were performed. In
addition, as mentioned earlier in the discussion
and given that discontinuation was the pre-
dominant component of persistence, conduct-
ing a sensitivity analysis around the magnitude
of the gap used in the definition of discontin-
uation might have helped interpret the results.
Moreover, as in any study based on pharmacy
claims data, it is possible that patients may not
have taken the medications prescribed, even if
prescriptions were filled. Conversely, patients
may have stockpiled medication or filled pre-
scriptions early.

CONCLUSIONS

The pharmacy claims data presented herein
show that, in accordance with national guide-
lines, GLP-1 RAs were prescribed in combina-
tion with oral therapies and that augmentation/
intensification was mainly with insulin therapy.
Overall, persistence with GLP-1 RA therapy was
typically less than 1 year. However, there was
evidence of substantial variation among indi-
vidual GLP-1 RAs, with the highest persistence
observed among patients receiving dulaglutide
and the lowest among those receiving exenatide
BID. The data on which our study is based do
not include the reasons underlying treatment
modification. However, the ongoing, 2-year,
prospective, observational TROPHIES study—
which includes a French cohort—will provide
this information in relation to patients who
initiate their first injectable glucose-lowering
therapy with dulaglutide or liraglutide.
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