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ABSTRACT

Introduction: A second-generation basal insu-
lin analogue insulin glargine 300 U/mL (Gla-
300) has been marketed in France since June
2016. This real-world study was designed to
assess persistence with Gla-300 and the preva-
lence of related hypoglycemia requiring hospi-
talization as compared to first-generation basal
insulins, in patients with type 2 diabetes melli-
tus (T2DM).
Methods: A retrospective study was conducted
using data in the large French comprehensive
national healthcare system claims databases.
Patients with T2DM newly treated with insulin
in 2016 and 2017 (2-year period) were included.
Three basal insulins [Gla-300, glargine 100 U/

mL (Gla-100; both branded and biosimilar) and
insulin detemir (IDet)] were compared for (1)
persistence until treatment discontinuation
using adjusted Cox models and (2) hypo-
glycemia requiring hospitalization over the
period of insulin exposure.
Results: During the 2-year study period, in
France, 181,263 patients initiated basal insulin
therapy (in a basal scheme or a more complex
insulin scheme), of whom 74% initiated Gla-
100, 14.2% initiated IDet and 11.8% initiated
Gla-300. Patient characteristics varied according
to the insulin regimen in terms of age, gender,
social coverage, insulin scheme, and Charlson
Comorbidity Index. Overall, 72% of patients
were still treated with any basal insulin after
1 year (75% in basal scheme). In all insulin
treatment regimens, patients were less likely to
discontinue Gla-300 as compared to Gla-100
[adjusted odds ratio (OR) 0.39, 95% confidence
interval (CI) 0.37–0.41], with similar results
when only the basal scheme was considered
(adjusted OR 0.38, 95% CI 0.35–0.40). Persis-
tence with IDet was similar to that with Gla-
100. Patients treated with Gla-100 had higher
crude hospitalization rates for hypoglycemia
than those receiving Gla-300 (1.4 for 100
patients-years; OR 0.67, 95% CI 0.55–0.81);
however, this difference was not statistically
significant after adjustment for patient charac-
teristics. Emergency Room (ER) visits were less
frequent in patients treated with Gla-300 versus
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Gla-100 with or without adjustment for patient
characteristics (p\0.0001).
Conclusion: Real-world persistence for basal
insulin therapy in patients with T2DM was sig-
nificantly better in those on Gla-300 compared
with those on Gla-100 and IDet. A trend to a
lower frequency of hospitalization for hypo-
glycemia and ER visits, whatever the cause, was
also observed in patients on Gla-300.

Keywords: Basal insulin; Claims analyses;
Hypoglycemia; Medication persistence; Type 2
diabetes mellitus

Key Summary Points

A retrospective study was conducted using
data for 2016 and 2017 in the large French
comprehensive national healthcare
system claims databases, with the aim to
assess persistence in patients with type 2
diabetes mellitus (T2DM) for insulin
glargine 300 U/mL (Gla-300) and
prevalence of related hospitalized
hypoglycemia, as compared to glargine
100 U/mL (Gla-100) and detemir (IDet).

During the study period, in France,
181,263 patients initiated basal insulin
therapy (in a basal scheme or in a more
complex insulin scheme), of whom 74%
initiated Gla-100, 14.2% initiated IDet
and 11.8% initiated Gla-300. Patient
characteristics varied according to the
insulin regimen in terms of age, gender,
health insurance coverage, insulin
scheme and Charlson Comorbidity Index.

Overall, 72% of patients were still treated
with any basal insulin after 1 year (75% in
basal scheme). In all insulin regimens,
patients were less likely to discontinue
Gla-300 as compared to Gla-100 [adjusted
odds ratio (OR), 95% confidence interval
(CI) 0.39 0.37–0.41], with similar results
when only the basal scheme was
considered (adjusted OR 0.38, 95% CI
0.35–0.40). Persistence with IDet was
similar to that with Gla-100.

Crude hospitalization rates for
hypoglycemia were higher in patients
treated with Gla-100 vs. Gla-300 (1.4 for
100 patients-years) (OR 0.67, 95% CI
0.55–0.81), but this difference was not
statistically significant after adjustment
for patients’ characteristics. Emergency
Room (ER) visits were less frequent in
patients treated with Gla-300 vs. Gla-100
(adjusted p\0.0001).

Real-world persistence for the treatment of
T2DM was significantly improved with
Gla-300 as compared to Gla-100 and IDet.
A lower frequency of hospitalization for
hypoglycemia and ER visits, whatever the
cause, was observed in patients on Gla-
300.

INTRODUCTION

Due to the progressive nature of type 2 diabetes
(T2DM), initiation of treatment with insulin is a
necessary step towards achieving optimal gly-
cemic targets. It is well established that an ade-
quate glycemic control reduces diabetes-related
microvascular and macrovascular complications
[1, 2]. The American Diabetes Association (ADA)
and the European Association for the Study of
Diabetes (EASD) mandate an early initiation of
basal insulin therapy in patientswith T2DMwith
glycated hemoglobin (HbA1c)[11% associated
with hyperglycemia symptoms and/or evidence
of ongoing catabolism, such as weight loss,
polyuria and polydipsia [3]. The most recent
French guidelines recommend insulin therapy
when treatment with oral antidiabetic drugs
(OADs) and non-insulin agents have failed to
achieve glycemic targets [4]. However, only 25%
of all patients treated for diabetes in France are
receiving insulin [5]. Therapeutic inertia is
observed at every step of the management of
T2DM, but this delay in intensification is even
worse when insulin therapy is being considered
for insulin-naı̈ve patients [6].

An additional difficulty is that patients with
T2DM are often challenged when attempting to
manage their antidiabetic medications,
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including insulin [7]. Such difficulties may
result in a low level of persistence to the insulin
therapy, with this persistence defined as the
proportion of patients who remain on treat-
ment for a specific time or the duration of time
from initiation to discontinuation of therapy
[8]. A previous French study using the same
methodology as the above-mentioned study
showed that among survivors, only 75% were
still treated with insulin after 12 months (81.6%
for patients treated with a basal scheme) [9]. In
Germany, a study conducted in the primary
care setting among patients with T2DM who
were initiating basal insulin supported oral
therapy [10] found that 2-year persistence was
65, 53 and 59% in users of glargine 100 U/mL
(Gla-100), detemir (IDet) and neutral protamine
hagedorn (NPH), respectively (p\ 0.001). In the
setting of intensified conventional therapy,
persistence was higher without differences
between groups: 84, 85 and 86% in those on
Gla-100, IDet and NPH, respectively (p = 0.536)
[10]. Several other studies have been conducted
on insulin persistence, mainly in USA. Wei et al.
reported a lower rate (65%) of persistence with
Gla-100 or IDet within 1 year after initiation
[11]. Baser et al. conducted a retrospective study
using a large claims database in the USA and
found that 55.9% of patients remained on Gla-
100 within 1 year after treatment initiation [12].

To date, few real-world studies have been
conducted on the recently marketed second-
generation, long-acting insulins, such as glar-
gine 300 U/mL (Gla-300). Gla-300 was devel-
oped to extend the duration of action achieved
with first-generation basal insulin analogues
[13] and reduce the risk of hypoglycemia in
patients treated with insulin. Gla-300 has a
flatter and more extended time-action profile
compared to Gla-100, leading to a more
stable and sustained glycemic control over a
24-h period [13]. Phase III clinical trials have
demonstrated a lower incidence of hypo-
glycemia in patients with T2DM treated with
Gla-300 [14] compared to those treated with
Gla-100 with a basal supported oral therapy [15]
or those using basal and mealtime insulin [16].
It is well known that hypoglycemia or the fear
of hypoglycemia are major barriers to the initi-
ation and optimal use of insulin [17].

The study reported here was conducted
roughly 2 years after the launch of Gla-300 in
France. It is one of the first studies using the
large French comprehensive national health-
care system claims databases to assess persis-
tence to this new-generation basal insulin and
the frequency of hospitalizations for severe
hypoglycemia among patients with T2DM in a
real-life setting versus first-generation basal
insulin analogues (branded or biosimilar Gla-
100 combined and Idet). Of note, at the time of
the study, degludec was not marketed in France.

METHODS

A retrospective analysis was conducted using
prescription claims data from the SNDS (Sys-
tème National de Données de Santé), a French
administrative healthcare database covering
99% of the French population (66 million
inhabitants, 3.5 million with diabetes). Patients
who had initiated basal insulin therapy ± OAD
or GLP-1 RA from January 2016 to December
2017 were included in order to document
treatment persistence without discontinuation.

The SNDS is the main French prescription
claims database and includes information from
other systems, such as the national hospital
discharge database (PMSI). It is one of the lar-
gest health databases in the world, with data on
more than 1.2 billion reimbursed care entries,
500 million medical procedures and 11 million
hospital stays per year. The SNDS database
contains data on all reimbursed healthcare
expenditure (inpatient, outpatient and cash
payments) for the entire population living in
France. It also includes sociodemographic,
medical and administrative data on these ben-
eficiaries (age, gender, diagnoses of long-term
diseases eligible for 100% reimbursement,
diagnoses reported during hospitalizations,
town of residence, date of death) [18]. This
study was authorized through two French legal
Ethic Committees: Expertise Committee for
Research, Studies and Evaluations in the field of
Health (CEREES Dossier TPS 37634bis, approval
on 12 April 2018) and the National Commission
for Data Protection and Liberties (CNIL-France
No. 918140 approval on 31 July 2020).
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Informed consent was not required due to the
retrospective anonymized nature of this study.

Population

An algorithm was used to qualify a patient as
having diabetes if and only if this patient had
received at least three reimbursements for
antidiabetic drugs (oral or insulin) in 2015 (at
least two reimbursements if at least one large
pack size was dispensed) or in 2016, or when
this patient had been hospitalized at least once
with a diagnostic (International Classification
of Diseases, Tenth Revision [ICD-10]) code: E10
[Type 1 diabetes mellitus (T1DM); E11 (T2DM)
or E14 (Unspecified diabetes)]. A decision algo-
rithm described by Charbonnel et al. [19] was
then used to distinguish people with T2DM
from those with T1DM. This algorithm was
based on the ICD-10 codes associated with long-
standing condition status or with hospitaliza-
tions reported as the primary or related diag-
nosis, and on the prescription of insulin.

Eligible participants were aged C 18 years,
had a diagnosis of T2DM and had initiated a
basal insulin therapy during the period
2016–2017.

Persistence

A first initiation of basal insulin (Gla-300, Gla-
100 and IDet) was defined as the index date
without any prescription of insulin 1 year prior
to the index date. Persistence was defined as
remaining on any basal insulin or on the same
insulin without discontinuation from the index
date to the last prescription and was reported in
months. A therapy was deemed discontinued
when it was interrupted for a period of
6 months.

Biosimilar Gla-100 and Gla-300 were mar-
keted in the course of 2016; thus, the length of
time during which treatment persistence was
assessed was not identical for all basal insulins,
but this variation was adjusted for in the sur-
vival analysis. Duration of treatment before
intensification was also conducted in the basal
insulin-only group ± OAD or glucagon-like
peptide-1 receptor agonist (GLP-1 RA).

Treatment intensification was defined as any
addition of a non-basal insulin or a GLP-1 RA to
the treatment regimen, if not present at the
time or within 3 months of the initiation of
insulin treatment.

Changes in doses were not considered in this
analysis. Discontinuation of basal insulin was
further investigated to ascertain if this was fol-
lowed by a prescription for other types of
insulins.

Persistence data, in the basal insulin-only
group, were assessed using a Kaplan–Meier sur-
vival analysis. Events were censored at the end
of the observation period or with death of the
patient. Survival curves were compared using
adjusted Cox models or the log-rank test and
non-parametric tests. Adjusted variables were
age, gender, diabetes history, geographical area,
health insurance coverage, insulin scheme and
Charlson Comorbidity Index.

Severe Hypoglycemia

Hospitalizations for severe hypoglycemia and
associated diagnoses in the study population
were identified with ICD-10 codes: E160 (Drug-
induced hypoglycemia without coma), E161
(Other hypoglycemia), E162 (Hypoglycemia,
unspecified) and T383 (Poisoning by, adverse
effect of, and underdosing of insulin and
OADs). In a secondary analysis, ICD-10 codes
related to diabetic comas were also considered,
given that these conditions in France are often
the consequence of hypoglycemia: E110 (T2DM
with coma) and E140 (Unspecified diabetes
mellitus with coma). Several hospitalizations for
hypoglycemia events could be recorded for the
same patient. This analysis was completed using
data on the frequency of Emergency Room (ER)
visits whatever the reason and regardless of the
insulin group.

Unadjusted and adjusted analysis were con-
ducted to compare differences between insulins.
Adjusted variables were age, gender, diabetes
history, geographical area, health insurance
coverage, insulin scheme and Charlson
Comorbidity Index.
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Statistical Analysis

Data were analyzed using SAS� V9.3 software
(SAS Institute; Cary, NC, USA). Statistical sig-
nificance was defined as p\ 0.05.

RESULTS

Patients

Over the 2-year study period (2016 and 2017),
21,306 patients started insulin therapy with
Gla-300, 25,821 started with IDet and 134,095
started with Gla-100 (Table 1). Men were more
frequently started on insulin therapy with Gla-
300 (56.7%) and Gla-100 (54.9%) compared to
IDet, whereas women were more often pre-
scribed IDet (50.9%) (p\0.0001.) The mean age
[± standard deviation (SD)] of the patients ini-
tiating Gla-300 and IDet was 65 ± 14.3 and 67
± 17 years, respectively. In patients aged C 74
years, insulin therapy was more likely to be
initiated with Gla-100 (35.9%) and IDet (36.8%)
than with Gla-300 (25.7%) (p\ 0.0001).
Patients initiating Gla-300 had fewer comor-
bidities than those treated with either IDet or
Glar-100.

Initiation of Basal Insulin Therapy

Overall, basal insulin treatment with Gla-300
was most frequently started in a basal
scheme without a GLP-1 RA in insulin-naı̈ve
patients (60.9%) (p\ 0.0001) (Table 1); Gla-100
treatment was initiated in the basal
scheme with GLP-1 RA in only a few patients
(7.1%), as compared to 14.2 and 13.8% in
patients initiating Gla-300 and IDet, respec-
tively. About 30% of patients initiating IDet or
Gla-100 with other insulins were started on
their treatment without GLP-1 RA, compared to
21.8% with Gla-300. Overall, insulin therapy
was started in T2DM patients with GLP-1 RA in
11.0% of patients.

Overall, insulin treatment was initiated by
general practitioners (GPs) in 72% of these
patients with T2DM (75.7% of patients

initiating Gla-100 vs. 62.4% of patients initiat-
ing Gla-300).

Persistence with Basal Insulin

During the analysis of insulin persistence, we
identified a subset of patients with only one
insulin purchase: 4350 patients of those pre-
scribed Gla-300; 5988 patients of those pre-
scribed IDet and 31,417 patients of those
prescribed Gla-100. These patients were then
excluded from the analysis since the reasons
underlying this single purchase of a basal insu-
lin were not elucidated.

When the overall initiation of basal insulin
was considered, 28% of patients discontinued
purchasing the same insulin after 12 months
(Fig. 1). A similar trend was observed when
persistence with basal insulin therapy by
patients initiating their insulin treatment in the
basal insulin scheme only (without any other
insulin) was considered, with 25% of patients
discontinuing any basal insulin after
12 months.

When persistence was compared according
to the type of basal insulin used to initiate the
insulin therapy, persistence with Gla-300 was
found to be significantly better than persistence
with Gla-100 and IDet whatever the insulin
regimens considered (Fig. 2). Gla-300 was dis-
continued in only 14% of patients after
12 months compared to 34% of those on Gla-
100 and 37% of those on IDet (discontinuation
was defined as a 6-month period without the
initiated insulin). When the basal insulin-only
scheme at the initiation of basal insulin theapy
was considered, the discontinuation rates were
13, 33 and 32% for Gla-300, Gla-100 and IDet,
respectively.

These results remain favorable to Gla-300
even after statistical adjustment for the patient’s
characteristics at initiation of treatment. Per-
sistence was better with Gla-300 than with Gla-
100 when all insulin regimens were considered
(probability to stop the insulin treatment over
time: odds ratio (OR) 0.39, 95% confidence
interval (CI) 0.37–0.41] or when the basal
insulin-only scheme was considered (OR 0.38,
95% CI 0.35–0.40). Treatment discontinuation
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Table 1 Characteristics of patients with type 2 diabetes mellitus who initiated insulin therapy in France in 2016 and 2017

Patients characteristics Gla-300 IDet Gla-100 p

N 21,306 25,830 134,127

Gender \ 0.0001

Men 12,071 (56.7%) 12,684 (49.1%) 73,556 (54.9%)

Women 9235 (43.3%) 13,137 (50.9%) 60,539 (45.1%)

Not determined 0 (0.0%) 9 (0.1%) 32 (0%)

Age (years) \ 0.0001

Mean (± SD) 64.8 (14.3) 67.0 (16.9) 67.46 (15.6)

Median 65 69 68

\ 25 162 (0.8%) 312 (1.2%) 1305 (1.0%)

25–44 1545 (7.3%) 2532 (9.8%) 9291 (6.9%)

45–54 3079 (14.5%) 2553 (9.9%) 15,642 (11.7%)

55–64 5366 (25.2%) 5010 (19.4%) 27,885 (20.8%)

65–74 5686 (26.7%) 5929 (23.0%) 31,924 (23.8%)

[ 74 5468 (25.7%) 9494 (36.8%) 48,080 (35.9%)

Diabetes history (years) \ 0.0001

Mean (± SD) 8.4 (6.7) 9.0 (7.2) 8.5 (7.2)

Median 7.5 8.0 7.3

First insulin prescription \ 0.0001

By GP 13,299 (62.4%) 17,099 (66.2%) 101,579 (75.7%)

By a specialist 8007 (37.6%) 8731 (33.8%) 32,548 (24.3%)

Insulin scheme at initiation \ 0.0001

Basal insulin only ± OAD 12,969 (60.9%) 13,886 (53.8%) 77,697 (57.9%)

Basal insulin ? GLP-1 RA ± OAD 3035 (14.2%) 3562 (13.8%) 9521 (7.1%)

Basal insulin ? other insulins ± OAD 4650 (21.8%) 7775 (30.1%) 44,395 (33.1%)

Basal insulin ? other insulins ? GLP-1 RA ± OAD 652 (3.1%) 607 (2.4%) 2514 (1.9%)

Charlson Comorbidity index \ 0.0001

0 8475 (39.78%) 8493 (32.88%) 40,069 (29.87%)

1 4576 (21.48%) 4712 (18.24%) 26,914 (20.07%)

2 2986 (14.01%) 3658 (14.16%) 19,449 (14.50%)

3 1887 (8.86%) 2751 (10.65%) 14,674 (10.94%)

4 1227 (5.76%) 2005 (7.76%) 10,475 (7.81%)

5 788 (3.70%) 1417 (5.49%) 7405 (5.52%)

6 465 (2.18%) 846 (3.28%) 4574 (3.41%)
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rates were similar between IDet and Gla-100 in
all insulin regimens (OR 1.06, 95% CI
1.03–1.09), and no difference was found in the
group of patients treated with basal insulin
only. The type of prescriber (GP or diabetolo-
gist) had no effect on these results (data not
shown).

When basal insulin was discontinued,
another insulin scheme was prescribed for only
one-third of patients and another insulin
scheme with a basal insulin (switch from a basal
insulin to another) was prescribed in only
13.0% of patients (Table 2).

Treatment Intensification

A survival analysis was conducted in patients
initiating their basal insulin therapy in a basal
insulin-only scheme (± OAD or GLP-1 RA) up to
insulin treatment intensification, as defined by
the addition of any non-basal insulin or GLP-1
RA, if the patient was not receiving GLP-1 RA at

the time of or within 3 months of insulin ini-
tiation. No differences were observed between
the three basal insulins (Gla-300 vs. Gla-100: OR
1.04, 95% CI 0.96–1.12; IDet vs. Gla-100: OR
0.97, 95% CI 0.91–1.04).

Hypoglycemia

Overall, few episodes of hospitalized hypo-
glycemia were observed in this study (\ 2 epi-
sodes per 100 person-years). Using crude data,
hospitalized hypoglycemia events were signifi-
cantly less frequent in patients treated with Gla-
300 (1.4 episodes per 100 person-years) than in
those treated with IDet (1.8 episodes) and Gla-
100 (1.5 episodes) (Gla-300 vs. Gla-100: OR
0.67, 95% CI 0.55–0.81). However, this finding
was not significant after adjusting for patient
characteristics at the initiation of basal insulin
therapy (Fig. 3).

Conversely, patients treated with Gla-100
were more likely to be admitted to ERs

Fig. 1 Kaplan–Meier survival analysis of persistence in patients with type 2 diabetes mellitus newly treated with basal
insulin therapy. Discontinuation of insulin is defined as a 6-month period without insulin

Table 1 continued

Patients characteristics Gla-300 IDet Gla-100 p

C 7 902 (4.23%) 1948 (7.54%) 10,567 (7.88%)

Data in table are presented as a number with the percentage in parenthesis
Gla-300 Insulin glargine 300 U/mL, Gla-100 insulin glargine 100 U/mL, GLP-1 RA Glucagon-like peptide-1 receptor
agonist, GP general practitioner, IDet insulin detemir, OAD oral antidiabetic drug, SD standard deviation,
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(whatever the reason) than those receiving Gla-
300. The overall average number of visits per
year to the ER was 0.558 (SD 2.053) with Gla-
300 versus 0.873 (SD 2.652) with Gla-100 (crude
OR 0.55, 95% CI 0.52–0.57; p\ 0.0001).
Adjusting for patient characteristics, including
geographical area (see Methods), the yearly fre-
quency of ER visits (all reasons) remained sta-
tistically significantly in favor of Gla-300 and
was estimated to 0.494 visits per year with this
insulin

DISCUSSION

This retrospective study was designed to assess
persistence with basal insulin therapy by
patients with T2DM following treatment initi-
ation using data from the French national
insurance claims database, SNDS, that covers
the entire French population. Our analysis
revealed that when all insulin regimens were
considered, 72% of patients continued to use
basal insulin therapy after 12 months; this per-
centage increased to 75% of patients when only

Table 2 Treatments prescribed after discontinuation of the basal insulin

Discontinuations and treatments Gla-300 IDet Gla-100 Overall

Total number of patients 21,306 25,830 134,127 181,263

Number of discontinuations observed over the

study period (excluding deaths)

3014 (14.1%) 10,020 (38.8%) 48,735 (36.3%) 61,739 (34.1%)

Treatment prescribed after discontinuation of basal insulin therapy (percentages are not cumulative)

Any insulin ± OAD or GLP-1 RA 1081 (35.9%) 4171 (41.6%) 12,401 (25.5%) 20,523 (33.2%)

Other basal insulin ± another insulin or OAD or

GLP-1 RA

525 (17.4%) 2336 (23.3%) 5200 (10.7%) 8051 (13.0%)

Fig. 2 Unadjusted Kaplan–Meier survival analysis of
persistence with basal insulin therapy in newly treated
patients. Discontinuation of insulin is defined as a
6-month period without insulin. Gla-100 Insulin glargine

100 U/mL, Gla-300 insulin glargine 300 U/mL, IDet
insulin detemir

1868 Diabetes Ther (2020) 11:1861–1872



those on the basal insulin-only scheme were
considered. Insulin persistence in the patients
in our study is very similar to that observed in
the same database in France in 2012/13 [9], but
is generally better than results reported from
other countries. Wei et al. reported 65% persis-
tence with insulin glargine or IDet within the
first year after initiation [11]. Baser et al. con-
ducted a retrospective study using a large claims
database in the USA and found that 55.9% of
patients remained on insulin glargine within
1 year after treatment initiation [12]. Ascher-
Svanum et al. conducted a study using a US
Commercial Claims and Encounters database
and reported that only 18% of patients contin-
ued their insulin therapy after 1 year [20]. These
differences across studies could be explained by
the lack of homogeneity in defining and mea-
suring persistence with insulin therapy as well
as by differences in healthcare systems.

Our results from the adjusted analyses show
that persistence with Gla-300 was significantly
better than that IDet and Gla-100. This result
may be partly explained by a lower rate of
hypoglycemic events in patients treated with
Gla-300, a possibility supported by Bolli et al.
who reported a lower incidence of nocturnal
hypoglycemia with Gla-300 compared to Gla-
100 in the EDITION 3 study [21]. A similar find-
ing was also reported by Yki-Järvinen et al. in the
EDITION 2 trial comparing the same treatments
[15]. Interestingly, lower nocturnal hypo-
glycemia with Gla-300 was associated with a
significant improvement in HbA1c [14], which
can help more patients achieve an optimal gly-
cemic control. It is well known that hypo-
glycemia is a major limiting factor in glycemic
management in patient with diabetes. Thus, the
fear of hypoglycemia should be consideredwhen
initiating a patient on insulin therapy, and
treatments with a lower risk of hypoglycemia

Fig. 3 Explanatory factors associated with the frequency
of hospitalization for hypoglycemia among the patients
with type 2 diabetes mellitus. Asterisk indicates

comparison vs. multiple insulin scheme with glucagon-like
peptide-1 receptor agonist (GLP-1 RA)
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should be prescribed. Interestingly, our study did
not show any differences across basal insulin
treatment regimens until treatment intensifica-
tion, but this approach was limited to assessing
the additionof anothernon-basal insulinorGLP-
1 RA (if the GLP-1 RA was not present at the time
or within 3 months of insulin initiation) and
therefore does not consider the potential for
better titration of insulin.

However, several other factors may have
contributed to the better persistence observed
with Gla-300, including the novelty of this
insulin, more frequent prescriptions of a new
insulin by the specialist or some baseline char-
acteristics not considered in the statistical
adjustment conducted in the maintenance
analysis.

Surprisingly, Gla-300 was less frequently
initiated in patients aged C 74 years, a patient
population that is more susceptible to hypo-
glycemia. During the period of our observa-
tions, physicians had only a limited experience
with Gla-300 in France in elderly patients, and
the lack of evidence from clinical trials at that
time may have influenced the physicians’ deci-
sion. Subsequently, however, new data from
randomized controlled trials have demon-
strated the safety of Gla-300 in elderly patients
(C 75 years) [22].

Our study was not designed to determine the
reasons for non-persistence with insulin ther-
apy. However, a knowledge and understanding
of these underlying reasons can prevent early
discontinuation and achieve better outcomes.
Factors associated with an early discontinuation
of insulin therapy in a US study were younger
age, female sex, comorbid conditions, visits to
the ER and higher medical costs [20]. In a Ger-
man study, predictors of discontinuation of
basal insulin therapy were C 1 documented
hypoglycemia before discontinuing and diag-
nosed depression [23].

The crude percentage of patients hospital-
ized for hypoglycemia was significantly lower
for those treated with Gla-300 (0.5%) than for
patients treated with IDet (0.7%) or Gla-100
(0.8%). The adjusted analysis shows, however,
that the trend towards a lower frequency of
hypoglycemia requiring hospitalization with
Gla-300 is not statistically significant. Finally,

the risk of having to go to the ER (whatever the
reason) during the treatment period was lower
for patients treated with Gla-300 than for those
treated with Gla-100 (OR 0.547, 95% CI
0.523–0.571), even after adjustment for baseline
characteristics.

Our study using data from a claims database
present some limitations inherent to this type of
data collection. Isolated diagnosis codes reported
within the database can be unreliable since diag-
nosis is only documented in case of hospitaliza-
tions and long-standing diseases. The database
does not contain any information on clinical
status, nor are the results of paraclinical exami-
nations recorded. In addition, reasons and indi-
cations for which a specificmedication was given
are not documented. Nevertheless, the SNDS
database is reliable and representative of all
insured patients in France. Missing data are lim-
ited in thedatabase since aprescription is required
inorder to initiate insulin therapy. Thus, all of the
patients treated with insulin during the study
period were included in the database.

CONCLUSION

Among patients with T2DM who initiate basal
insulin therapy, early discontinuation of insulin
may signal that the patients are experiencing
difficulties with this therapy, possibly related to
injections, side-effects or a lack of efficacy. This
real-world study conducted in a very large
population in France found that persistence by
patients with T2DM was significantly better for
Gla-300 than for Gla-100 and IDet. This differ-
ence could be partly related to a lower fre-
quency of hospitalization for hypoglycemia and
fewer ER visits by patients on Gla-300. Further
work is needed to better understand the
underlying reasons for such differences in per-
sistence over time.
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