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Abstract

Aim: To compare the clinical efficacy and safety of glargine-U100 (Lantus/Gla-100)
with glargine-U300 (Toujeo/Gla-300) in adult patients with type 2 diabetes (T2D)
and type 1 diabetes (T1D).

Materials and Methods: A literature search on Gla-300/Gla-100 in diabetes manage-
ment was conducted using the MEDLINE/Embase/Cochrane databases from
inception to 10 January 2021. Eligible studies considered for inclusion were parallel-
design, randomized controlled trials (RCTs). The Cochrane risk-of-bias tool was used
to evaluate the quality of the included studies. The random-effects model was
applied for interpretation of the results.

Results: Of 5348 records screened, 592 were assessed for eligibility and 15 RCTs
were considered for data extraction and meta-analysis (T2D [N = 10; n = 7082];
T1D [N = 5; n = 2222]). In patients with T1D, all safety parameters were comparable
between Gla-100 and Gla-300. In T2D, statistically significant differences were
observed in favour of Gla-300 over Gla-100 for nocturnal and total hypoglycaemia.
For efficacy parameters, a statistically and clinically significant difference favouring
Gla-100 in basal insulin dose requirement was observed for both T2D and T1D.
Change in HbA1c showed a statistically but not clinically significant reduction with
Gla-100 compared with Gla-300 in T1D. Statistically significant but clinically less rel-
evant differences favoured Gla-300 for control of body weight in TA1D and T2D and
Gla-100 for fasting blood glucose in T2D.

Conclusions: Gla-100 and Gla-300 had comparable efficacy and safety profiles in
both T1D and T2D populations. Gla-300 showed a lower risk of nocturnal and total
hypoglycaemia, significant in insulin-experienced/exposed patients with T2D.
Patients on Gla-300 required significantly more units of insulin daily than the Gla-

100 group to achieve equivalent efficacy.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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1 | INTRODUCTION

The global ubiquity of diabetes in 2021 was 10.8% (537 million peo-
ple), and is expected to rise by 45% (783 million) in 2045.* The rising
costs and subsequent inequitable access to life-saving insulins are
forcing one in four patients with diabetes, even in developed coun-
tries like the United States, to ration their insulin.? As diabetes ther-
apy imposes a huge financial burden on individuals, families and
national health systems, reverting to first-generation insulin analogues
and their biosimilars from the more expensive, newer, second-
generation insulin analogues can positively impact patient access,
patient compliance and the healthcare system. This underscores the
importance of not only evaluating the clinical impact of switching
patients back on to first-generation analogues based on available data
in the literature, but also initiating new patients onto them. For indi-
viduals with type 1 diabetes (T1D) and about 10% with type 2 diabetes
(T2D), non-availability or non-affordability of insulin may result in
rapid progression towards morbidity and mortality because of diabe-
tes complications. Cost and access remain key challenges for both sets
of patients despite the varied insulin requirements of T1D and T2D
patients, with the latter needing more insulin because of a higher level
of insulin resistance.

Insulin glargine 100 U/ml (Lantus; Gla-100) is a first-generation,
long-acting human insulin analogue,®* whereas insulin glargine
300 U/ml (Toujeo; Gla-300), a three-fold more concentrated formula-
tion of Gla-100, is a second-generation basal insulin analogue.>® Sci-
entific evidence from the available literature, comprehensive
systematic reviews and meta-analyses of clinical and observational
studies on the clinical benefits of Gla-300 versus Gla-100”® are lim-
ited and lack clarity. This systematic review/meta-analysis aimed to
analyse randomized controlled trials (RCTs) in T2D and T1D patients
to compare the clinical efficacy and safety profiles of Gla-300 and
Gla-100, providing evidence for a potential switch from Gla-300 to
more affordable and, thus, more accessible Gla-100 or Gla-100

biosimilars.

2 | METHODS

2.1 | Literature search strategy

A systematic literature review and meta-analysis was performed to
compare Gla-300 and Gla-100 for clinical efficacy and safety in T2D
and T1D patients. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines9 were followed and
the checklist (Appendix A and B in Data S1) implemented recommen-
dations of the Cochrane Collaboration Handbook.'® RCTs included

were screened through a systematic search of PubMed/MEDLINE,

Embase and the Cochrane Central Register of Controlled Trials
(CENTRAL) databases from their inception until 10 January 2021.
A further search was performed from 10 January 2021 to 22 September
2022. The search strategy was designed using appropriate Boolean
operators to describe records using the Medical Subject Headings
(MeSH) terms/Emtree (for Embase)/keywords related to insulin Gla-
300, insulin Gla-100, diabetes mellitus and their aliases. Filters were
used to limit the literature search to clinical trials. References of original
articles and relevant meta-analyses were screened manually and
double-checked by the reviewers. Additionally, the references of identi-
fied articles were screened to retrieve potentially relevant data.

Study selection criteria, data extraction and quality (risk of bias)
assessment are detailed in Appendix C and D in Data S1. In short, the
Cochrane risk of bias 2 tool was used to evaluate the quality of all
included studies. Using this tool, risk of bias was evaluated from five
domains: selection, performance, detection, attrition and reporting
bias for six individual elements (random sequence generation, alloca-
tion concealment, blinding of participants and personnel, blinding of
outcome assessment, incomplete outcome data and selective report-
ing). Each domain was considered as high, unclear or low risk and was
represented by colour codes as red (high risk), yellow (unclear) and
green (low), respectively. Because the objective of this systematic
literature review and meta-analysis was not aimed towards providing
any formal clinical practice recommendations, we have not applied
the GRADE methodology to the results and outcomes.

2.2 | Endpoints of meta-analysis

Meta-analysis was used to compare different groups in terms of effi-
cacy outcomes, including changes from baseline in HbA1c, fasting
plasma glucose (FPG), body weight, basal insulin dose and safety out-
comes (incidence and severity of hypoglycaemic events, nocturnal
hypoglycaemic events, total adverse events [AEs], treatment-
emergent serious AEs [TESAEs], treatment-emergent AEs like hyper-
sensitivity and injection-site reactions and withdrawal because of
AEs). Definitions of different hypoglycaemic types are provided in
Table S1 in Data S1.

2.3 | Data analysis

Outcomes between Gla-300 and Gla-100 cases were pooled using
mean difference (MD) with a 95% confidence interval (Cl). For dichot-
omous data (efficacy and safety analysis), the outcomes were
expressed as risk ratio (RR) and 95% Cl. Heterogeneity was assessed
by calculating the I statistic (0%-40%: not important/low; 30%-60%:
moderate heterogeneity; 50%-90%: substantial heterogeneity; 75%-
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(A) Gla-300 Gla-100 Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bolli 2015 -141 1.03 432 -146 1.03 430 13.1% 0.05[-0.09, 0.19] —
Bolli 2017 -1.29 105 439 -121 105 439 128% -0.08 [-0.22, 0.06) —_—
Jarvinen 2014 -057 18 403 -056 1.81 405 4.0% -0.01[-0.26,0.24]

Jarvinen 2015 -0.55 1.18 403 -05 1.12 405 9.8% -0.05[-0.21,0.11) S

Linong 2019 -15 199 397 -15 14 201 33% 0.00 [-0.28, 0.28]

Riddle 2014 -0.88 0.81 404 -0.86 0.92 400 17.2% -0.02[-0.14,0.10) e

Riddle 2015 -091 121 404 -074 1.2 402 89% -0.17[-0.34,-0.00] - |

Ritzel 2018 -0.89 097 508 -0.94 1.06 506 15.8% 0.05[-0.08, 0.18) I
Terauchi 2016 -045 065 120 -0.55 0.65 120 9.1% 0.10 [-0.06, 0.26) [ I
Terauchi 2017 -03 08 120 -03 08 120 6.0% 0.00 [-0.20, 0.20)

Total (95% Cl) 3630 3428 100.0% -0.01 [-0.06, 0.04) ?

Heterogeneity: Tau? = 0.00; Chi? = 8.15, df = 9 (P =.52); I = 0%
Test for overall effect: Z = 0.42 (P = .68)

Favours Gla-300

01 02
Favours Gla-100

02 -01 0

(B) Gla-300 Gla-100 Mean difference Mean difference
Study or subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% ClI
Bolli 2015 -341 207 432 -38 228 430 0.3% 0.39 [0.10, 0.68]
Bolli 2017 -3.16 251 439 -3.23 251 439 0.2% 0.07 [-0.26, 0.40) ]
Jarvinen 2014 -1.14 342 375 -1.06 3.02 379 0.1% -0.08(-0.54,0.38) I
Jarvinen 2015 -0.8 3.07 403 -1 1026 405 0.0% 0.20 [-0.84, 1.24)
Linong 2019 -34 196 385 -36 14 196 0.3% 0.20 [-0.08, 0.48] N
Riddle 2014 -1.48 3.11 404 -169 321 400 0.1% 0.21 [-0.23, 0.65) —
Riddle 2015 -1.6 363 404 -14 4.04 402 0.1%  -0.20[-0.73, 0.33)
Ritzel 2018 -168 0.12 508 -1.77 0.14 506 98.6% 0.09 [0.07, 0.11) .
Terauchi 2016 -121 175 120 -1.25 175 120 0.1% 0.04 [-0.40, 0.48) I DE—
Terauchi 2017 -0.7 3.1 120 -1 24 120 01% 0.30 [-0.40, 1.00)
Total (95% CI) 3590 3397 100.0% 0.09 [0.08, 0.11] [}
it 2 = . 2 = = - “ 12 = 0% + + + +
Heterogeneity: Tau? = 0.00; Chi* = 7.09, df = 9 (P = .63); I’ = 0% ) 05 0 05 1

Test for overall effect: Z = 11.19 (P <.00001)

Favours Gla-300

Favours Gla-100

(C) Gla-300 Gla-100 Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
Bolli 2017 097 432 439 12 416 439 134% -0.23[-0.79, 0.33] - 1
Jarvinen 2014 008 345 403 066 3.01 406 14.4% -0.58(-1.03,-0.13) I S
Jarvinen 2015 04 41 403 12 36 406 13.6% -0.80[-1.33,-0.27) e
Linong 2019 175 249 401 1.69 251 203 14.6% 0.06 [-0.36, 0.48) -
Riddle 2015 12 38 404 14 34 402 14.0% -0.20[-0.70,0.30) L B
Terauchi 2016 -06 219 120 04 219 120 134% -1.00[-1.55,-045) — =
Terauchi 2017 -07 02 120 05 02 120 16.6% -1.20[-1.25-1.15) =
Total (95% ClI) 2290 2096 100.0% -0.58 [-1.04, -0.11] -l
Heterogeneity: Tau? = 0.34; Chi? = 67.75, df = 6 (P < .00001); I = 91% _’1 _05 5 o 0*5 ;
Test for overall effect: Z = 2.43 (P =.02) Favours Gl a-360 F av(')urs Gla-100
Gla-300 Gla-100 Mean difference Mean difference
(D)
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Jarvinen 2014 028 038 403 0.18 036 405 16.2% 0.10 [0.05, 0.15) e
Jarvinen 2015 0.28 042 402 0.17 042 403 12.6% 0.11(0.05, 0.17) e
Linong 2019 0.16 0 373 01 0 195 Not estimable
Riddle 2014 03 09 404 021 069 402 3.5% 0.09 (-0.02, 0.20)
Riddle 2015 0.362 046 404 0.233 043 402 11.2% 0.13[0.07, 0.19] - -
Terauchi 2016 024 04 120 0.15 044 120 3.7% 0.09 [-0.02, 0.20]
Terauchi 2017 0.13 0.13 120 0.06 0.09 120 52.8% 0.07 [0.04, 0.10] ——
Total (95% Cl) 2226 2047 100.0% 0.09 [0.07, 0.11] <o
Heterogeneity: Tau? = 0.00; Chi? = 4.03, df = 5 (P = .54); I = 0% t + t t
-0.2 -0.1 0 0.1 0.2
Test for overall effect: Z = 8.38 (P < .00001) Favours Gla-300 Favours Gla-100
FIGURE 1 Legend on next page.
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100%: considerable heterogeneity) and statistical significance was
denoted with the corresponding P-value < .05 (two-tailed test). Clini-
cal significance was measured and decided based on the standardized
MD (SMD). The random-effects model was applied for statistical
interpretation. Meta-analysis was performed using Review Manager
(RevMan: computer program, version 5.4.1; The Cochrane Collabora-
tion, 2020). Forest plots were generated to summarize study results

graphically and WebPlotDigitizer was used for graph mining.

3 | RESULTS

3.1 | Study selection and characteristics of
included studies

The electronic search retrieved 6294 records, of which 946 dupli-
cates were excluded. Of the remaining 5348 unique records, 4756
were excluded and 592 full-text articles were assessed for eligibil-
ity, with 15 studies considered eligible for data extraction and
meta-analysis. The search strategies for RCTs from Embase and
MEDLINE/PubMed databases carried out from their inception until
10 January 2021 are provided in Tables S2 and S3 in Data S1,
respectively. A further search yielded no relevant literature from
10 January 2021 to 22 September 2022. The PRISMA flowchart for
identifying relevant studies and reasons for exclusion is depicted in
Figure S1in Data S1.

The characteristics of the 15 studies included in the meta-analysis
are presented in Table 1. These studies were published from 2014 to
2019, with sample sizes ranging from 241 to 1014 patients. A total of
9304 adult patients were evaluated in the included studies, with
nearly equal distribution in the Gla-300 and Gla-100 groups. Of the
15 included studies, 10 recruited T2D patients (N = 7082), while five
recruited T1D patients (N = 2222). The most common study duration

11-18 With the shortest duration of 16 weeks in one

20-25 All

was 26 weeks,
study®” and the longest duration of 52 weeks in six studies.
included studies had a parallel-group, open-label design (Gla-300
vs. Gla-100) either with two'?1%2125 or four arms (switching from

morning to evening injection).12°

3.2 | Risk of bias (quality assessment)

The majority of the included studies did not have any bias concern

except high risk in performance because of the open-label setting.

Because there were differences in the pen injector devices, all the
included studies were open-label trials. All 15 studies included were
considered as having low risk in attrition bias. The study design
included only RCTs, resulting in a low risk of selection bias for both
T2D and T1D. RCTs were funded by industry, which is the normal
practice for studies with such a large sample size. However, few
studies had unclear risks in domains like selection, detection and
reporting in T2D and T1D (Appendix-D in Data S1) as the publica-
tions did not describe the method for random sequence generation
or blinding or the protocol was not available in the public domain to
verify whether all data generated were reported. Based on the
Cochrane Risk of Bias analysis, all studies were judged to be of mod-
erate methodological quality. Risk of bias plots/summaries are pre-
sented as supporting information for both overall and separately for
T2D (Figures S8 and S9 in Data S1) and T1D studies (Figures S10
and S11 in Data S1).

Results on various parameters are presented separately in the
two indications as the comparative efficacy and safety profile of both
drugs differs between indications.

3.3 | Gla-300 versus Gla-100 in T2D

3.3.1 | Efficacy

Hbalc Levels (%)

No statistically significant difference was noticed in HbAlc levels
between the two treatment groups based on the meta-analysis of the
10 included studies (N = 7092; MD: —0.01; 95% CI: —0.06, 0.04;
P = .68) (Figure 1A). Heterogeneity between the studies was low.

Fasting Plasma Glucose Levels (mmol/L)

Gla-100 showed a statistically significant reduction of FPG versus
Gla-300 (MD: 0.09; 95% CI: 0.08, 0.11; P <.00001) based on the
meta-analysis of the 10 included studies (N = 7092) (Figure 1B). Het-
erogeneity between the studies was low. However, the differences
were not clinically significant, as evident from the SMD values (SMD:
0.12; 95% Cl: —0.04, 0.27; P < .13; Figure S2 in Data S1).

Body Weight (kg)

Seven studies!>17:18:2122.24.25 (N — 4393) assessed the effect of inter-
ventions on body weight. Weight gain was controlled significantly
with Gla-300 compared with Gla-100, with high heterogeneity
between the studies (MD: —0.58; 95% Cl: —1.04, —0.11; P = .02)

FIGURE 1

A, Mean treatment differences in HbA1c levels (%) between Gla-300 and Gla-100 in trials on T2D patients. B, Mean treatment

differences in FPG levels (mmol/L) between Gla-300 and Gla-100 in trials on T2D patients. C, Mean treatment differences in body weight

(kg) between Gla-300 and Gla-100 in trials on T2D patients. D, Mean treatment differences in basal insulin dose (U/kg/day) between Gla-300 and
Gla-100 in trials on T2D patients. Chi?, a statistical test for determining the difference between treatments; Cl, confidence interval; FPG, fasting
plasma glucose; Gla-300, Glargine-300; Gla-100, Glargine-100; I?, measures the percentage variability in the treatment effect estimates that is
attributed to between-study heterogeneity rather than chance; SD, standard deviation; Tau, estimated standard deviation in the random-effects
model, underlying true effects (Tau? is the variance); T2D, type 2 diabetes; Z, the significant test for the weighted average effect size, conducted

on a population that follows a normal distribution
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(Figure 1C). The difference between the interventions was also clini-
cally significant based on the SMD values (SMD: —0.87; 95% ClI:
—1.37, —0.37; P < .0007; Figure S3 in Data S1).

Basal Insulin Dose (U/kg/day)

Seven of the included studies'®16-18222425 (N = 4322) reported
changes in basal insulin dosages, with one study's data being inestima-
ble.*® There was a statistically significant difference in change in basal
insulin dose with Gla-300 compared with Gla-100 (MD: 0.09; 95% Cl:
0.07, 0.11; P < .00001) (Figure 1D), with low heterogeneity between
the studies.

The basal insulin dose requirement increased significantly with
Gla-300 compared with Gla-100. The Gla-300 group required signifi-
cantly more units of insulin daily than the Gla-100 group to achieve
equivalent efficacy (SMD: 0.27; 95% Cl: 0.17, 0.38; P <.000001;
Figure S4 in Data S1).

3.3.2 | Safety

Effect on Hypoglycaemic Events

Confirmed Or Severe Hypoglycaemia. Only three of the included stud-
ies1218:25 (N = 2425) reported confirmed or severe hypoglycaemia. In
the meta-analysis of severe hypoglycaemic events, a lower incidence
risk was observed with Gla-300 compared with Gla-100, with no sta-
tistical significance (RR: 0.87; 95% ClI: 0.75, 1.01; P = .06) (Figure 2A).

There was considerable heterogeneity between the studies.

Severe Hypoglycaemia. Severe hypoglycaemic episodes were assessed
in patients from eight of the included studies®1>17:21:22.24.25
(N = 5474). The rate of severe hypoglycaemic events was similar with
Gla-300 and Gla-100, with no statistically significant differences in
the risk of hypoglycaemic events between the groups (RR: 0.90; 95%
Cl: 0.66, 1.23; P = .51) (Figure 2B). Heterogeneity between the stud-

ies was low.

Nocturnal Hypoglycaemia. Four included studies'®141724 (N = 2664)
assessed nocturnal hypoglycaemic episodes. Statistically significant
events were lower for Gla-300 compared with Gla-100 (RR: 0.77;
95% Cl: 0.70, 0.85; P < .00001) (Figure 2C). Heterogeneity between
the studies was low.

Nocturnal Severe Hypoglycaemia. Nocturnal severe hypoglycaemic epi-
sodes were assessed for six studies!®17:21222425 (N = 3782). No sta-
tistically significant difference between the risk of severe nocturnal
hypoglycaemia was observed in both interventions (RR: 0.63; 95% Cl:
0.32, 1.22; P = .17) (Figure 2D). There was no heterogeneity between
the studies.

Confirmed Or Severe Nocturnal Hypoglycaemia. Only four stud-
jest?1518.25 (N = 3303) reported confirmed or severe nocturnal hypo-

glycaemia. A lower incidence of events was significantly in favour of

Gla-300 compared with Gla-100 (RR: 0.84; 95% CI: 0.77, 0.91;
P <.0001) (Figure 2E). There was low heterogeneity between the

studies.

Total Hypoglycaemia. Only four studies®'¢18 (N = 2463) assessed
the occurrence of total hypoglycaemic events. A statistically signifi-
cant difference in RR with a lower incidence of events was observed
with Gla-300 compared with Gla-100 (RR: 0.86; 95% Cl: 0.78, 0.96;
P = .009) (Figure 2F). There was considerable heterogeneity between
the studies.

Treatment-Emergent Serious Adverse Events. Six included stud-
ies118:24.25 (N = 4718) assessed TESAESs. Similar rates of events with
no significant difference in RR were observed between the two ana-
logues (RR: 1.03; 95% ClI: 0.80, 1.34; P = .81) (Figure 2G). Heteroge-
neity between the studies was low.

Withdrawal ~— Because  Of AEs. Al 10 included  stud-

jest21815-17.19.21.222425  rapnorted withdrawal because of AEs
(N = 7092). A lesser risk of events was observed with Gla-100 com-
pared with Gla-300, with no statistically significant difference in risks
(RR: 1.18; 95% Cl: 0.81, 1.72; P = .39) (Figure 2H). Heterogeneity

between the studies was low.

Hypersensitivity Reactions. Six studies*>17:21222425 (N = 3789) inves-
tigated hypersensitivity reactions because of the interventions. The
number of hypersensitivity reactions observed was lower with Gla-
100 compared with Gla-300; however, no statistically significant dif-
ference in risks was observed (RR: 1.08; 95% Cl: 0.77, 1.52; P = .66)
(Figure 21). Heterogeneity between the studies was low.

included  stud-

reported injection-site reactions.

Injection-Site  Reactions.  All 10 of the
es1213.1517,19.212224.25 (\| _ 7092)

Lower incidences of injection-site reactions were observed for Gla-
300 compared with Gla-100, with no statistically significant difference
in risks (RR: 0.77; 95% Cl: 0.50, 1.20; P = .25) (Figure 2J). There was

moderate heterogeneity between studies.

3.4 | Gla-300 versus Gla-100 in T1D

341 | Efficacy

HbA1c Levels (%)

HbA1c changes from baseline to endpoint were evaluated for all five
of the included studies!!1#1%9:2023 (N = 2222). Change in HbAlc
values relative to baseline showed a statistically significant reduction
with Gla-100 compared with Gla-300 (MD: 0.02; 95% CI: 0.01, 0.03;
P < .0001) (Figure 3A). Heterogeneity between the studies was low. A
statistically significant but clinically small effect was observed based
on the SMD values (SMD: 0.14; 95% ClI: 0.01, 0.27; P = .03; Figure S5
in Data S1).
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Fasting Plasma Glucose (mmol/L) with Gla-100 compared with Gla-300, with no statistical significance
All five of the included studies were evaluated for FPG (MD: 0.16; 95% Cl: —0.80, 1.13; P = .74) (Figure 3B). Substantial het-
levelstH1419:2023 (N — 1584). A reduction in FPG values was observed erogeneity was observed between the studies.
(A) Gla-300 Gla-100 Risk ratio Risk ratio

Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI

Linong 2019 207 397 146 201 30.1% 0.72[0.63, 0.81] —

Riddle 2015 347 404 368 402 37.0% 0.94 [0.89, 0.99 &+

Ritzel 2018 302 508 317 506 33.0% 0.95[0.86, 1.05) —&

Total (95% Cl) 1309 1109 100.0% 0.87 [0.75, 1.01] ’

Total events 856 831

Heterogeneity: Tau? = 0.01; Chi? = 16.63, df = 2 (P = .0002); I* = 88% t t t t
Test fi Il effect: Z = 1.86 (P = .06 07 0% 1 12 15
est for overall effect: Z = 1.86 (P =.06) Favours Gla-300 Favours Gla-100

(B) Gla-300 Gla-100 Risk ratio Risk ratio

Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Bolli 2015 4 435 4 438 5.0% 1.01[0.25, 4.00)

Bolli 2017 6 439 9 439 9.1% 0.67 [0.24, 1.86) —

Jarvinen 2014 4 403 6 406 6.0% 0.67 [0.19, 2.36) o

Jarvinen 2015 7 403 6 406 8.1% 1.18 [0.40, 3.47]

Riddle 2014 20 404 23 402 27.9% 0.87 [0.48, 1.55] — =

Riddle 2015 27 404 30 402 37.8% 0.90 [0.54, 1.48) ——

Terauchi 2016 3 120 2 120 3.0% 1.50 [0.286, 8.82)

Terauchi 2017 3 120 2 120 3.0% 1.50 [0.286, 8.82)

Total (95% Cl) 2728 2733 100.0% 0.90 [0.66, 1.23] o

Total events 74 82

Heterogeneity: Tau? = 0.00; Chi? = 1.45, df = 7 (P = .98); I = 0% t t y + t t

01 0.2 0.5 1 2 5 10

Test for overall effect: Z = 0.67 (P =.51) Favours Gla-300 Favours Gla-100
(C) Gla-300 Gla-100 Risk ratio Risk ratio

Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Jarvinen 2014 123 403 169 406 22.3% 0.73 [0.61, 0.88]

Jarvinen 2015 160 403 187 406 29.6% 0.86 [0.73, 1.01]

Riddle 2014 183 404 240 402 40.5% 0.76 [0.66, 0.87)

Terauchi 2016 37 120 57 120 7.6% 0.65 [0.47, 0.90]

Total (95% Cl) 1330 1334 100.0% 0.77 [0.70, 0.85]

Total events 503 653

1

Heterogeneity: Tau® = 0.00; Chi* = 3.26, df = 3 (P = .35), I = 8%

Test for overall effect: Z = 5.51 (P <.00001) 0.01 0.1 1 10 100

Favours Gla-300 Favours Gla-100

FIGURE 2 A, Confirmed or severe hypoglycaemic event rates with Gla-300 compared with Gla-100 in trials on T2D patients. A confirmed or
severe hypoglycaemic event is defined as a hypoglycaemic event that is either severe, requires third-party assistance or is confirmed by blood
glucose < 3.9 mmol/L (< 70 mg/dl). B, Severe hypoglycaemic event rates with Gla-300 compared with Gla-100 in trials on T2D patients. Severe
hypoglycaemic events are defined as episodes of an abnormally low plasma glucose concentration (< 70 mg/dl or lower), require third-part
assistance and are ameliorated by normalization of plasma glucose. In severe hypoglycaemia, low blood glucose level (< 70 mg/dl, often much
lower) may be associated with sufficient neuroglycopaenia to induce seizure or coma. C, Nocturnal hypoglycaemic event rates with Gla-300
compared with Gla-100 in trials on T2D patients. Statistical significance was denoted with the corresponding P-value < .05 (two-tailed test). D,
Severe nocturnal hypoglycaemia event rates with Gla-300 compared with Gla-100 in trials on T2D patients. E, Confirmed or severe nocturnal
hypoglycaemic event rates with Gla-300 compared with Gla-100 in trials on T2D patients.

Statistical significance was denoted with the corresponding P-value < .05 (two-tailed test). F, Total hypoglycaemic event rates with Gla-300
compared with Gla-100 in trials on T2D patients. G, TESAEs with Gla-300 compared with Gla-100 in trials on T2D patients. H, Withdrawal
because of AEs with Gla-300 compared with Gla-100 in trials on T2D patients. I, Hypersensitivity reactions with Gla-300 compared with Gla-100
in trials on T2D patients. J, Injection-site reactions with Gla-300 compared with Gla-100 in trials on T2D patients. AEs, adverse events; Chi? a
statistical test for determining the difference between treatments; Cl, confidence interval; Gla-300, Glargine-300; Gla-100, Glargine-100; 2,
measures the percentage variability in the treatment effect estimates that is attributed to between-study heterogeneity rather than chance; SD,
standard deviation; Tau, estimated standard deviation in the random-effects model, underlying true effects (Tau? is the variance); TESAESs,
treatment-emergent serious adverse events; T2D, type 2 diabetes; Z, significant test for the weighted average effect size, conducted on a
population that follows a normal distribution
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% | WILEY

(D) Gla-300 Gla-100 Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bolli 2017 0 439 3 439 5.1% 0.14 (0.01,2.76) * o
Jarvinen 2014 0 403 2 406 4.9% 0.20 [0.01, 4.18)
Jarvinen 2015 1 403 2 406 7.9% 0.50 [0.05, 5.53]) R
Riddle 2015 10 404 13 402 68.3% 0.77 [0.34, 1.73]) ——
Terauchi 2016 1 120 2 120 7.9% 0.50 [0.05, 5.44) - = 1
Terauchi 2017 1 120 1 120 5.9% 1.00 [0.06, 15.80)
Total (95% Cl) 1889 1893 100.0% 0.63 [0.32, 1.22] -
Total events 13 23
Heterogeneity: Tau? = 0.00; Chi? = 1.95, df = 5 (P = .86); 2= 0% ¥ t t t
Tostfor overall effect: 2 =1.37 (P = 47) o Favo(:.:s Gla—3001 Favours (13?3—100 "
(E) Gla-300 Gla-100 Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bolli 2015 78 435 103 438 10.9% 0.76(0.59,099) —
Linong 2019 148 397 90 201 18.8% 0.83(0.68, 1.02) I
Riddle 2015 220 404 260 402 56.9% 0.84 [0.75, 0.94) —i—
Ritzel 2018 103 508 114 506 13.4% 0.90 (0.71, 1.14] — 1
Total (95% CI) 1744 1547 100.0% 0.84 [0.77, 0.91] D
Total events 549 567
Heterogeneity: Tau? = 0.00; Chi? = 0.86, df = 3 (P =.84); 2= 0% 0‘7 0 :85 1 1=2 1’5
Test for overall effect: Z = 3.98 (P <.0001) Favour's Gla-sdo Fa\./ours Gla_'1 00
(F) Gla-300 Gla-100 Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Jarvinen 2014 288 403 322 406 27.5% 0.90 [0.83, 0.98) —a—
Linong 2019 207 397 146 201 22.4% 0.72[0.63, 0.81) —
Riddle 2014 337 404 35 402 29.7% 0.94 [0.89, 1.00] —
Terauchi 2016 85 120 96 120 20.4% 0.89[0.77, 1.02] — T
Total (95% ClI) 1324 1129 100.0% 0.86 [0.78, 0.96] S 4
Total events 917 920
Heterogeneity: Tau? = 0.01; Chi? = 16.20, df = 3 (P =.001); I7 = 81% 04 5 037 p 145 2
Test for overall effect: Z = 2.63 (P =.009) ’ Favours dla—s 00 Favours Glé— 100
(G) Gla-300 Gla-100 Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bolli 2015 24 435 26 438 22.9% 0.93 [0.54, 1.59) .
Jarvinen 2014 15 403 15 406 13.5% 1.01 [0.50, 2.03) -
Jarvinen 2015 30 403 30 406 28.0% 1.01(0.62, 1.64) B
Linong 2019 22 397 1 201 134% 1.01(0.50, 2.05) R
Riddle 2014 26 404 21 402 21.3% 1.23(0.70, 2.15) e
Riddle 2015 1 404 1 402 0.9% 1.00 [0.06, 15.85)
Total (95% CI) 2446 2255 100.0% 1.03 [0.80, 1.34)
Total events 118 104
Heterogeneity: Tau® = 0.00; Ch? = 0.55, ¢f = 5 (P = .99); I = 0% k + T ¥ \
0.05 0.2 1 5 20
Test for overall effect: Z = 0.25 (P = .81)
¢ Favours Gla-300 Favours Gla-100
(H) Gla-300 Gla-100 Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bolli 2015 5 435 5 438 94% 1.01[0.29, 3.45)
Bolli 2017 9 435 8 438 16.0% 1.13[0.44, 2.91] I
Jarvinen 2014 6 403 4 406  9.0% 1.51[0.43, 5.31] I B
Jarvinen 2015 11 403 7 406 16.2% 1.58 [0.62, 4.04] B —
Linong 2019 5 397 2 201 5.3% 1.27 [0.25, 6.47) -1
Riddle 2014 9 404 8 402 16.0% 1.12[0.44, 2.87) .
Riddle 2015 3 374 8 3711 82% 0.37 (0.10, 1.39] —_—
Ritzel 2018 7 508 6 505 12.1% 1.16 [0.39, 3.43) e
Terauchi 2016 3 120 1 120 2.8% 3.00(0.32, 28.43)
Terauchi 2017 4 120 2 120  5.0% 2.00[0.37, 10.71) I I
Total (95% CI) 3599 3407 100.0% 1.18[0.81,1.72]
Total events 62 51
Heterogeneity: Tau? = 0.00; Chi® = 4.60, df = 9 (P = .87); I’ = 0% 5 02 0= p ; 190 53
Test for overall effect: Z = 0.86 {° =.39) . Favou.rs Gla-300 Favours Gla-100
FIGURE 2 (Continued)
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() Gla-300 Gla-100 Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bolli 2017 41 435 41 438 28.6% 1.01[0.67, 1.52)
Jarvinen 2014 13 403 6 406 10.2% 2.18[0.84, 5.69] T
Jarvinen 2015 19 403 20 406 19.1% 0.96 (0.52, 1.77) .
Riddle 2015 28 404 23 402 22.4% 1.21[0.71, 2.07) =
Terauchi 2016 1 120 10 120 27% 0.10 [0.01, 0.77] -
Terauchi 2017 16 120 14 120 17.0% 1.14 [0.58, 2.24] -
Total (95% CI) 1885 1892 100.0% 1.08 [0.77, 1.52] L 2
Total events 118 114
Heterogeneity: Tau? = 0.06; Chi* = 7.86, df =5 (P = .16); I* = 36% 0 62 051 1 1:0 5'0
Test for overall effect: Z = 0.44 (P = .66) 'Favours GIa-SOO Favours Gla-100
) Gla-300 Gla-100 Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bolli 2015 17 435 21 438 17.0% 0.82[0.44, 1.52] — =
Bolli 2017 20 435 26 438 18.1% 0.77 [0.44, 1.37) =
Jarvinen 2014 3 403 11 406 8.3% 0.27 [0.08, 0.98] - |
Jarvinen 2015 5 403 12 406 10.7% 0.42[0.15, 1.18] -
Linong 2019 7 397 1 201 3.8% 3.54 [0.44, 28.61)
Riddle 2014 9 404 6 402 10.8% 1.49[0.54, 4.15] N
Riddle 2015 12 404 6 402 11.5% 1.99[0.75, 5.25) I
Ritzel 2018 5 508 9 505 10.1% 0.55 [0.19, 1.64] L
Terauchi 2016 2 120 11 120 6.6% 0.18 [0.04, 0.80] A
Terauchi 2017 2 120 1 120  3.0% 2.00[(0.18, 21.76) -
Total (95% Cl) 3629 3438 100.0% 0.77 [0.50, 1.20] S g
Total events 82 104
Heterogeneity: Tau? = 0.20; Chi? = 15.83, df = 9 (P =.07); I’ = 43% O.ES sz 1 é 2*0

Test for overall effect: Z = 1.16 (P = .25)

FIGURE 2 (Continued)

Body Weight (kg)

111423 (N = 1035) assessed the effect of interventions

Three studies
on body weight. Weight gain control was statistically significant with
Gla-300 compared with Gla-100, with no heterogeneity (MD: —0.48;
95% Cl: —0.85, —0.12; P = .01) (Figure 3C). However, the results were
not clinically significant, as was evident from the SMD values (SMD:

—0.13; 95% Cl: —0.31, 0.04; P = .13; Figure Sé in Data S1).

Basal Insulin Dose (U/kg/day)

All five of the included studies reported a change in basal insulin
doselt1419:2023 (N — 2222). Gla-100 reported a statistically signifi-
cant effect on change in basal insulin dose compared with Gla-300
(MD: 0.05; 95% Cl: 0.01, 0.09; P = .02) (Figure 3D). There was sub-
stantial heterogeneity between the studies. The analysis also
highlighted a clinically significant difference favouring Gla-100 over
Gla-300 based on the SMD values (SMD: 0.37; 95% Cl: 0.04, 0.71;
P = .03; Figure S7 in Data S1).

3.4.2 | Safety
Severe Hypoglycaemia
All five of the included studies reported severe hypoglycaemic epi-
sodes 14192023 (N — 2222). Fewer events were observed with Gla-

Favours Gla-300 Favours Gla-100

300 compared with Gla-100, with no statistically significant differ-
ences in risks (RR: 0.82; 95% Cl: 0.62, 1.10; P = .18) (Figure 4A). There

was no heterogeneity between the studies.

Nocturnal Hypoglycaemia

Four of the included studies'***17-2% (N = 1673) assessed the inci-
dences of nocturnal hypoglycaemia. Similar rates of events were
observed for Gla-300 and Gla-100, with no statistically significant
difference in risks (RR: 0.98; 95% Cl: 0.88, 1.08; P = .63)
(Figure 4B). There was moderate heterogeneity between the

studies.

Nocturnal Severe Hypoglycaemia

The effect of interventions on nocturnal severe hypoglycaemic epi-
sodes was evaluated in four of the included studies®!72023
(N = 1673). Similar rates of events were observed with Gla-300 and
Gla-100, with no statistically significant difference in risks (RR: 0.94;
95% Cl: 0.48, 1.81; P = .84) (Figure 4C). Heterogeneity between the

studies was low.

Total Hypoglycaemia

Only two studies?*'? (N = 881) included in the meta-analysis
assessed the occurrence of total hypoglycaemic events. The num-
ber of events was lower with Gla-100 compared with Gla-300,
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(A) Gla-300 Gla-100 Mean difference Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI

Home 2015 -042 098 274 -044 072 275 05%  0.02[-0.12,0.16) t

Home 2018 -02 006 274 -022 006 275 98.2% 0.02[0.01, 0.03) .

Matsuhisa 2016a -02 08 122 -03 07 121 03%  0.10[-0.09,0.29]

Matsuhisa 2016b -03 066 122 -043 066 121 04%  0.13[-0.04,0.30)

Pettus 2019 -0.59 077 320 -062 073 318 0.7%  0.03[-0.09, 0.15] -1

Total (95% Cl) 1112 1110 100.0% 0.02[0.01, 0.03] )

Heterogeneity: Tau? = 0.00; Chi? = 2.39, df = 4 (P = 67); P= 0% y y f *

Test for overall effect: Z = 4.08 (P <.0001) Favo-u(:f Glajgi)‘lo 0 Favog'rl Glag.f)o
(B) Gla-300 Gla-100 Mean difference Mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI

Home 2015 -04 53 2714 -15 53 275 212% 1.10[0.21, 1.99] e

Home 2018 -043 522 274 -139 543 2715 21.1% 0.96[0.07, 1.85) - =

Matsuhisa 2016a -08 48 122 -04 52 121 179% -0.40(-1.66,0.86] »

Matsuhisa 2016b -0.75 441 122 -12 44 121 192%  0.45[-0.66, 1.56] o

Pettus 2019 -04 6 320 1 64 318 205% -140[(-2.36,-044) —

Total (95% Cl) 1112 1110 100.0%  0.16 [-0.80, 1.13] ,’

Heterogeneity: Tau? = 0.94; Chi® = 18.40, df = 4 (P =.001); I* = 78%
Test for overall effect: Z = 0.33 (P =.74)

T T T T }
-2 -1 0 1 2
Favours Gla-300 Favours Gla-100

(©) Gla-300 Gla-100 Mean difference Mean difference

Study or subgroup Mean  SD Total Mean  SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI

Home 2015 05 5462 274 1 5472 275 02% -0.50[-9.65, 8.65) T

Matsuhisa 2016a 006 232 122 041 209 121 441% -0.35[-0.91,0.21)

Matsuhisa 2016b -0.1 209 122 049 183 121 557% -0.59[-1.08,-0.10]

Total (95% Cl) 518 517 100.0% -0.48 [-0.85, -0.12] ¢

Heterogeneity: Tau? = 0.00; Chi* = 0.40, df = 2 (P = 82); F= 0% 0 x 5 : 5

Test for overall effect: Z =2.57 (P =.01)

Favours Gla-300 Favours Gla-100

(D) Gla-300 Gla-100 Mean difference Mean difference

Study or subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Home 2015 009 045 274 003 0.18 275 16.3% 0.06 [0.00, 0.12) ——

Home 2018 064 032 274 064 025 275 18.1% 0.00 [-0.05, 0.05) -

Matsuhisa 2016a 0.09 0.09 122 -0.01 0.07 121 22.7% 0.10[0.08, 0.12] —

Matsuhisa 2016b 0.07 015 122 0.02 0.15 121 20.0% 0.05 [0.01, 0.09) -

Pettus 2019 0.097 0.126 320 0.074 0.112 318 22.9% 0.02 [0.00, 0.04) -

Total (95% Cl) 1112 1110 100.0% 0.05 [0.01, 0.09] el

Heterogeneity: Tau? = 0.00; Chi? = 35.52, df = 4 (P <.00001); I? = 89%
Test for overall effect: Z =2.29 (P =.02)

005 0.1
Favours Gla-100

-01 -005 0
Favours Gla-300

FIGURE 3 A, Mean treatment differences in HbA1c levels (%) between Gla-300 and Gla-100 in trials on T1D patients.

Statistical significance was denoted with the corresponding P-value < .05 (two-tailed test). B, Mean treatment differences in FPG levels (mmol/L)
between Gla-300 and Gla-100 in trials on T1D patients. C, Mean treatment differences in body weight (kg) between Gla-300 and Gla-100 in trials on
T1D patients. Statistical significance was denoted with the corresponding P-value < .05 (two-tailed test). D, Mean treatment differences in basal
insulin (U/kg/day) between Gla-300 and Gla-100 in trials on T1D patients. Statistical significance was denoted with the corresponding P-value < .05
(two-tailed test). Chi?, a statistical test for determining the difference between treatments; Cl, confidence interval; FPG, fasting plasma glucose; Gla-
300, Glargine-300; Gla-100, Glargine-100; I?, measures the percentage variability in the treatment effect estimates that is attributed to between-study
heterogeneity rather than chance; SD, standard deviation; Tau, estimated standard deviation in the random-effects model, underlying true effects
(Tau? is the variance); T1D, type 1 diabetes; Z, significant test for the weighted average effect size, conducted on a population that follows a normal

distribution
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(A) Gla-300 Gla-100 Risk ratio Risk ratio

Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Home 2015 18 274 26 275 24.7% 0.69 [0.39, 1.24] — e

Home 2018 25 274 31 275 32.9% 0.81[0.49, 1.33) —

Matsuhisa 2016a 12 122 1M1 121 136% 1.08 [0.50, 2.36) —_—

Matsuhisa 2016b 7 122 12 121 102% 0.58 [0.24, 1.42) .

Pettus 2019 17 320 16 318 18.6% 1.06 [0.54, 2.05) E  —

Total (95% Cl) 1112 1110 100.0% 0.82 [0.62, 1.10] P

Total events 79 96

Heterogeneity: Tau? = 0.00; Chi* = 1.94, df = 4 (P =.75); I* = 0% t t t t

Test for overall effect: Z = 1.33 (P = .18) 0.2 Favours g’;_aoo 1 Favozurs Gla-1005
(B) Gla-300 Gla-100 Risk ratio Risk ratio

Study or subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI

Home 2015 188 274 193 215 24.9% 0.98(0.87, 1.09] &

Matsuhisa 2016a 8 122 98 121 20.5% 0.86 [0.74, 0.99] '

Matsuhisa 2016b 98 122 103 121 24.3% 0.94 0.84, 1.09) - &

Pettus 2019 218 320 254 318 30.3% 1.091.01, 1.17] &

Total (95% Cl) 838 835 100.0% 0.98 [0.88, 1.08] "

Total events 649 648

Heterogeneity: Tau? = 0.01; Chiz=10.91, df = 3 (P =.01); 1= 73% 025 0*9 1 1+1 1*2

Test for overall effect: Z = 0.48 (P = .63) Favours Gla-300  Favours Gla100
(C) Gla-300 Gla-100 Risk ratio Risk ratio

Study or subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Home 2018 9 274 9 275 529% 1.00 [0.40, 2.49)

Matsuhisa 2016a 3 122 1 121 86% 2.98[0.31,28.21] B

Matsuhisa 2016b 2 122 1 121 77% 1.98 [0.18, 21.59] B

Pettus 2019 4 320 8 318 30.8% 0.50[0.15, 1.63) — &

Total (95% Cl) 838 835 100.0% 0.94 [0.48, 1.81] <P

Total events 18 19

Heterogeneity: Tau? = 0.00; Chiz = 2.51, df = 3 (P = .47); 2= 0% 0 o1 0* 1 / 1*0 100

Test for overall effect: Z = 0.20 (P = .84) " Favours Gla-300 Favours Gla-100

FIGURE 4 A, Severe hypoglycaemic event rates with Gla-300 compared with Gla-100 in trials on T1D patients. Severe hypoglycaemic events
are defined as episodes of an abnormally low plasma glucose concentration (= 70 mg/dl or lower), require third-part assistance and are
ameliorated by normalization of plasma glucose. In severe hypoglycaemia, low blood glucose level (< 70 mg/dI, often much lower) may be
associated with sufficient neuroglycopaenia to induce seizure or coma. B, Nocturnal hypoglycaemic event rates with Gla-300 compared with Gla-
100 in trials on T1D patients. Nocturnal hypoglycaemia is defined as hypoglycaemia (plasma glucose concentration < 70 mg/dl) that occurs during
sleep at night (00:00-05:59 hrs). Episodes of nocturnal hypoglycaemia range from asymptomatic to severe and are potentially fatal if

untreated. C, Nocturnal severe hypoglycaemic event rates with Gla-300 compared with Gla-100 in trials on T1D patients. D, Total hypoglycaemic
event rates with Gla-300 compared with Gla-100 in trials on T1D patients. Total hypoglycaemia events are defined as the sum total of all
hypoglycaemic episodes at any time of day (within a 24-hour time frame). Statistical significance was denoted with the corresponding P-

value < .05 (two-tailed test). E, TESAEs with Gla-300 compared with Gla-100 in trials on T1D patients. F, Withdrawal attributed to AEs with Gla-
300 compared with Gla-100 in trials on T1D patients. G, Hypersensitivity reactions with Gla-300 compared with Gla-100 in trials on T1D
patients. H, Injection-site reactions with Gla-300 compared with Gla-100 in trials on T1D patients. AEs, adverse events; Chi?, a statistical test for
determining the difference between treatments; Cl, confidence interval; Gla-300, Glargine-300; Gla-100, Glargine-100; I2, measures the
percentage variability in the treatment effect estimates that is attributed to between-study heterogeneity rather than chance; SD, standard
deviation; Tau, estimated standard deviation in the random-effects model, underlying true effects (Tau2 is the variance); TESAEs, treatment-
emergent serious adverse events; T1D, type 1 diabetes; Z, the significant test for the weighted average effect size, conducted on a population
that follows a normal distribution
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(D) Gla-300 Gla-100 Risk ratio Risk ratio

Study or subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI

Matsuhisa 2016a 119 122 118 121 19.5% 1.00 [0.96, 1.04] I

Pettus 2019 318 320 310 318 80.5% 1.02[1.00, 1.04] LN

Total (95% Cl) 442 439 100.0% 1.02 [1.00, 1.03] <

Total events 437 428

Heterogeneity: Tau? = 0.00; Chi? = 0.73, df = 1 (P = .39); I = 0% 0 35 0*9 3 15 3 1*2

Test for overall effect: Z = 1.72 (P = .09) Févours GIa—BOO Favou;'s al a—100.
(E) Gla-300 Gla-100 Risk ratio Risk ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Home 2015 17 274 22 275 26.6% 0.78[0.42, 1.43]

Home 2018 27 274 26 275 37.8% 1.04 [0.62, 1.74]

Matsuhisa 2016a 3 122 3 121 4.0% 0.99 (0.20, 4.82)

Matsuhisa 2016b 7 122 9 121 10.9% 0.77 [0.30, 2.00] Y

Pettus 2019 17 320 14 318 20.8% 1.21[0.61, 2.41] T

Total (95% Cl) 1112 1110 100.0% 0.96 [0.70, 1.31] 0

Total events 71 74

Heterogeneity: Tau? = 0.00; Chi2 = 1.19, df = 4 (P = .88); I* = 0% 0 65 0’2 H é 250

FIGURE 4

Test for overall effect: Z = 0.26 (P =.80)

Favours Gla-300

Favours Gla-100

QIa-SOO Gla-100 Risk ratio Risk ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Home 2015 3 274 3 275 27.2% 1.00 [0.20, 4.93)
Home 2018 5 274 4 275 40.5% 1.25(0.34, 4.62]
Matsuhisa 2016a 1 122 0 121 6.8% 2.98[0.12, 72.33] :
Matsuhisa 2016b 2 122 1 121 121% 1.98 [0.18, 21.59) .
Pettus 2019 3 320 1 318  13.5% 2.98[0.31, 28.51) *
Total (95% Cl) 1112 1110 100.0% 1.49 [0.65, 3.41) P
Total events 14 9
Heterogeneity: Tau? = 0.00; Chi? = 0.91, df = 4 (P =.92); I* = 0% f t t
Test for overall effect: Z = 0.94 (P = .35) 001 Favou?;GIa-sOO ! Favo:(r)s Gla-100
Gla-300 Gla-100 Risk ratio Risk ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
Matsuhisa 2016a 8 122 14 121 256% 0.57[0.25, 1.30] L)
Matsuhisa 2016b 16 12 20 121 481% 0.790.43, 1.46) — &
Pettus 2019 1 320 1 318 26.3% 0.99[0.44,2.26) L]
Total (95% Cl) 564 560 100.0% 0.77 [0.51, 1.18] -
Total events 35 45
Heterogeneity: Tau? = 0.00; Chiz = 0.90, df = 2 (P = .64); I*= 0% 0*5 0*7 1 1=5 2
Test for overall effect: 2 =1.20 (P = .23) Favours Gla-300  Favours Gla-100
Gla-300 Gla-100 Risk ratio Risk ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
Home 2015 6 274 4 215 44.1% 1.51[0.43,5.28) —Ti—
Home 2018 8 274 4 215 49.1% 2.01[0.61, 6.59] T
Matsuhisa 2016b 0 122 0 121 Not estimable
Pettus 2019 1 320 0 318 6.8% 2.98(0.12, 72.91)
Total (95% Cl) 990 989 100.0% 1.82[0.79, 4.18] e
Total events 15 8
Heterogeneity: Tau? = 0.00; Chiz = 0.21, df = 2 (P = .90); I*= 0% 0 BZ 0* ] 1 1*0 50

Test for overall effect: Z = 1.40 (P =.16)

(Continued)

Favours Gla-300

Favours Gla-100
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with no statistically significant differences in risks (RR: 1.02; 95%
Cl: 1.00, 1.03; P = .09) (Figure 4D). Heterogeneity between the

studies was low.

Treatment-Emergent Serious Adverse Events

Five of the included studies assessed TESAEs (N = 2222). Similar
rates of events without any statistically significant difference in RR
were observed between the two analogues (RR: 0.96; 95% Cl: 0.70,
1.31; P = .80) (Figure 4E). There was no heterogeneity between the
studies.

Withdrawal Because Of AEs

All five of the included studies reported withdrawal because of AEs
(N = 2222). A higher number of withdrawals because of AEs was
observed with Gla-100 (0.8%) compared with Gla-300 (1.3%), with no
statistically significant difference in risks (RR: 1.49; 95% Cl: 0.65,
3.41; P = .35) (Figure 4F). Heterogeneity between the studies
was low.

Hypersensitivity Reactions

1419.28 (N = 1124) investigated the hypersensitivity

Three studies
reactions caused by the interventions. Lower rates of events were
observed with Gla-300 compared with Gla-100, with no statistically
significant difference in risks (RR: 0.77; 95% Cl: 0.51, 1.18; P = .23)

(Figure 4G). Heterogeneity between the studies was low.

Injection-Site Reactions

Four of the included studies'*?2%23 (N = 197) reported injection-
site reactions as the most common AEs. Lower incidences of
injection-site reactions were observed with Gla-100 compared with
Gla-300, with no statistically significant difference in risks (RR: 1.82;
95% Cl: 0.79, 4.18; P = .16) (Figure 4H). Heterogeneity between the

studies was low.

4 | DISCUSSION

In this systematic review with meta-analysis of 15 RCTs, we aimed to
assess the comparative efficacy and safety of Gla-100 and Gla-300
for the treatment of 9304 patients in 10 T2D (n = 7082) and five
T1D trials (n = 2222). The strengths and limitations of this meta-
analysis are listed in Appendix E in Data S1.

No statistically significant differences were observed between
Gla-300 and Gla-100 for the efficacy parameters of FPG for the T1D
population and of HbA1c for the T2D population. Statistically, but not
clinically significant differences, were observed, favouring Gla-100 for
HbAlc in T1D and for FPG control in T2D. The EDITION trials
reported a weight gain by both treatments that was not of any clinical
concern, although with Gla-300 it was statistically significantly less
than with Gla-100.472* Similarly, in our meta-analysis, weight gain
was observed with both Gla-300 and Gla-100. However, it was less
with Gla-300 in both T2D and T1D. A pertinent observation was of a
difference in dose requirement of basal insulin that was both

statistically and clinically significant and in favour of Gla-100 over
Gla-300, for both the T1D and T2D populations. Both RCTs and real-
world evidence (RWE) studies have shown that the basal insulin doses
for Gla-300 needed to achieve equivalent glycaemic control were
10%-20% higher than for Gla-100 in T1D and T2D
patients.&121821.26-29 This difference is more pronounced in insulin-
naive populations treated with Gla-300 or Gla-100. The reason for
the higher dose requirement of Gla-300 may be attributed to its lon-
ger duration in the subcutaneous depot than Gla-100, thereby allowing
greater enzymatic inactivation of the glargine molecule. Also interesting
is the observation that while the mean daily dose of Gla-100 remains
unchanged between 6 and 18 months of treatment, the dose require-
ment of Gla-300 does not plateau even after 18 months of treatment
initiation. This is supported by the results of the EDITION clinical trial
programme,® Spanish RWE study DosInGlar?” and two open-label,
parallel-group, pragmatic studies: REACH and REGAIN.?? Collectively,
this can translate into 13%-15% higher treatment costs on a unit/kg
basis, even if the price per unit is equal for both Gla-300 and Gla-
10027

In patients with T1D, all safety parameters, including hypoglycae-
mia, were comparable between Gla-100 and Gla-300. In T2D, no sta-
tistically significant differences were observed between Gla-300 and
Gla-100 for severe hypoglycaemia, nocturnal severe hypoglycaemia,
TESAEs, hypersensitivity reactions and injection-site reactions.
Fewer patients withdrew from Gla-100 treatment because of AEs,
although this difference was not statistically significant. However,
statistically significant differences were observed in favour of Gla-
300 for nocturnal hypoglycaemia, confirmed or severe nocturnal
hypoglycaemia and total hypoglycaemia. This has been established
in three of the four EDITION RCTs and several reviews have cap-
tured the EDITION 1, 2, 3, 4 and JP2 data and subgroup analyses
in detail 26

In prior insulin-experienced patients, Gla-300 shows superiority
over Gla-100 in reducing the risk of nocturnal hypoglycaemia by 21%-
23%,%%17 with no difference®® or just a small 10%-14% risk reduc-

1317 in hypoglycaemia at any time of day (24 hours). However, in

tion
insulin-naive patients, there is no difference between groups in risk to
nocturnal hypoglycaemia.?®> Similar observations were made when
real-world outcomes were compared between Gla-300 versus
standard-of-care (SoC) basal insulins, including Gla-100, in the REACH
(insulin-naive) and REGAIN (basal insulin-treated) studies in the T2D
population. In both REACH (n = 703) and REGAIN (n = 609), no dif-
ferences in hypoglycaemia outcomes or glycaemic control with Gla-
300 versus SoC basal insulins were seen over 12 months.?’ Hence,
based on the real-world outcomes, the efficacy and safety outcomes
seen in the RCTs may or may not completely reflect in clinical practice
and a real-world scenario. Appendix-F and Table-S4 in Data S1
provide real-world outcomes of treating T2D patients with Gla-300 or
Gla-100 from the REALITY,2® REACH CONTROL%* REGAIN
CONTROL,?’  DosInGlar,”” DELIVER Naive®® and ACHIEVE
CONTROL studies.?*32

Therapeutic inertia®®*

observed in clinical practice is a global

unmet medical need for diabetes management, one that the American
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Diabetes Association and European Association for the Study of Dia-
betes seek to address through their 2018 consensus report.>> US
Food and Drug Administration-approved, device-supported self-
titration is helping to achieve the HbA1c targets sooner with fewer
hypoglycaemic events.3® By alleviating some of the challenges with
insulin initiation and dose adjustment, these products facilitate
improved glycaemic management and patient outcomes, including
fewer incidents of hypoglycaemia.®¢®” In addition, fewer visits to
super specialty set-ups lowers the cost incurred by patients and frees
up specialists to reach out to more patients through telemedicine.

The importance of appropriate patient population selection and
customized treatment also needs to be understood for optimal diabe-
tes care. Patients with higher body weight and patients with insulin
resistance not related to higher body mass index, requiring larger insu-
lin doses, can benefit from taking Gla-300 as smaller volumes suf-
fice.%® Others may still benefit from the first-generation basal insulins
and need not be initiated directly on Gla-300 for fear of nocturnal
hypoglycaemia. In the EDITION RCTs, in addition to the requirement
of lesser insulin dose in the subset of insulin-naive patients, it was also
observed in the subgroup analyses that patients with diabetes dura-
tion <10 years and age <65 years had no differences in the rates of
nocturnal hypoglycaemia between Gla-300 and Gla-100.8 Collec-
tively, this creates a population of patients with T2D who are younger
than 65 years, with a diabetes duration of less than 10 years and
exposed to insulin for the first time (insulin-naive). This population of
patients can be initiated on Gla-100, remain on Gla-100, or be
switched back to Gla-100 if initiated on Gla-300, based on the ample
data that have been generated through RCTs and RWE studies.?8-32

One hundred years since its discovery, it is important to ensure
that every patient who requires insulin has access to it. Accessibility
to high-quality, affordable insulins is a joint responsibility of regula-
tors, payors, healthcare professionals and manufacturers. Review and
approval authorities should spur the conduct of comparative effec-
tiveness research and head-to-head meta-analyses to substantiate
whether the incremental improvements in newer insulins also lead to
improved patient outcomes in the real world. First-generation basal
insulins and their biosimilars, especially ‘interchangeable’ biosimilars,

are likely to be the mainstay of diabetes care going ahead.

5 | CONCLUSIONS

In conclusion, in both T1D and T2D populations, Gla-100 and Gla-
300 have comparable efficacy and safety profiles. A lower risk of
nocturnal and total hypoglycaemia was observed with Gla-300, sig-
nificant in insulin-experienced/exposed patients with T2D. Patients
on Gla-300 required significantly more units of insulin daily than the
Gla-100 group to achieve equivalent efficacy, indicating a cost impli-
cation. The use of Gla-100 biosimilars may further offset the cost
differential, leading to increased accessibility, affordability and
adherence and reduced healthcare costs without compromising

patient outcomes.
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