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Abstract
Subcutaneous MYL1501D insulin glargine 100 U/mL (hereafter referred to as MYL1501D insulin glargine)  [Semglee®] is a 
long-acting human insulin analogue approved as a biosimilar of insulin glargine 100 U/mL (hereafter referred to as reference 
insulin glargine 100 U/mL)  [Lantus®] in various countries, including those of the EU for the treatment of diabetes mellitus 
in patients aged ≥ 2 years, as well as Japan for diabetes where insulin therapy is indicated. MYL1501D insulin glargine has 
similar physicochemical characteristics and biological properties to those of EU- and US-sourced reference insulin glargine 
100 U/mL, with the bioequivalence of pharmacodynamic and pharmacokinetic parameters between these agents shown in 
adults with type 1 diabetes. Once-daily MYL1501D insulin glargine demonstrated noninferior glycaemic efficacy to that 
of once-daily reference insulin glargine 100 U/mL in adults with type 1 or 2 diabetes, with its glycated haemoglobin-low-
ering benefits maintained over the longer-term (52 weeks) and unaffected by previous insulin exposure. Switching between 
MYL1501D insulin glargine and reference insulin glargine 100 U/mL did not appear to impact glycaemic efficacy in adults 
with type 1 diabetes. MYL1501D insulin glargine was well tolerated, demonstrating a safety and immunogenicity profile 
similar to that of reference insulin glargine 100 U/mL in patients with type 1 and 2 diabetes, and in those with type 1 dia-
betes switching between the two agents. As expected, hypoglycaemia was the most frequently reported treatment-emergent 
adverse event. Thus, MYL1501D insulin glargine provides an effective biosimilar alternative for patients requiring insulin 
glargine therapy.
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MYL1501D insulin glargine: clinical considerations 
in diabetes mellitus 

Biosimilar to reference insulin glargine 100 U/mL

Similar pharmacodynamic and pharmacokinetic param-
eters to EU- and US-sourced reference insulin glargine 
100 U/mL in adults with type 1 diabetes

Noninferior glycaemic efficacy and a similar safety and 
immunogenicity profile to reference insulin glargine 
100 U/mL in adults with type 1 or 2 diabetes

Switching between MYL1501D insulin glargine and 
reference insulin glargine 100 U/mL did not appear to 
impact glycaemic efficacy in adults with type 1 diabetes

1 Introduction

Diabetes poses a considerable public health challenge [1]. 
When uncontrolled, the resultant hyperglycaemia gradu-
ally damages blood vessels, nerves and other tissues, with 
diabetes ranked among the leading causes of blindness, 
cardiovascular disease, kidney failure and lower limb 
amputation [1].

The most effective and consistent way of controlling 
blood glucose levels in patients with diabetes is insulin 

therapy [2], with the development of long-acting insulin 
analogues (e.g. insulin glargine) overcoming some of the 
limitations (e.g. variable absorption, hypoglycaemia) asso-
ciated with the use of older (shorter-acting) insulins (e.g. 
NPH insulin) [3]. While the introduction of long-acting 
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insulin analogues has influenced the management of dia-
betes, these agents tend to be associated with substantial 
costs [3, 4]. Biosimilar or follow-on biological insulins are 
insulins with demonstrated similarity (in purity, potency 
and safety) to an approved insulin analogue (i.e. the refer-
ence product) [4].

Subcutaneous MYL1501D insulin glargine 100  U/
mL (hereafter referred to as MYL1501D insulin glar-
gine)  [Semglee®] is a long-acting human insulin analogue 
approved as a biosimilar of insulin glargine 100 U/mL (here-
after referred to as reference insulin glargine 100 U/mL) 
 [Lantus®] in various countries, including those of the EU for 
the treatment of diabetes mellitus in patients aged ≥ 2 years 
[5], as well as Japan for diabetes where insulin therapy is 
indicated [6] (Sect. 5). This article summarizes the key phar-
macological properties of MYL1501D insulin glargine and 
reviews therapeutic efficacy and tolerability data relevant to 
its use in the treatment of this patient population.

2  Pharmacological Properties of MYL1501D 
Insulin Glargine

MYL1501D insulin glargine is a long-acting human insulin 
analogue manufactured by recombinant DNA technology in 
Pichia pastoris (a yeast) [5]. It has similar physicochemical 

characteristics and biological properties to those of EU- and 
US-sourced reference insulin glargine 100 U/mL [7], with 
a dose of 0.4 U/kg demonstrating pharmacodynamic and 
pharmacokinetic bioequivalence to 0.4 U/kg of EU- and 
US-sourced reference insulin glargine 100 U/mL in a rand-
omized, double-blind, phase I, crossover study in 113 adults 
with type 1 diabetes [8] (Table 1). The three-way crossover 
design of this study permitted the demonstration of phar-
macodynamic and pharmacokinetic bioequivalence between 
EU- and US-sourced reference insulin glargine 100 U/mL, 
establishing a three-way bridge between MYL1501D insulin 
glargine, EU-sourced reference insulin glargine 100 U/mL 
and US-sourced reference insulin glargine 100 U/mL (data 
from an abstract) [9].

3  Therapeutic Efficacy of MYL1501D Insulin 
Glargine

Two open-label, multinational, phase III, noninferiority stud-
ies in adults with diabetes evaluated the glycaemic efficacy 
of subcutaneous MYL1501D insulin glargine compared with 
subcutaneous reference insulin glargine 100 U/mL [10, 11]. 
INSTRIDE 1 was conducted in patients with type 1 diabetes 
who had a glycated haemoglobin  (HbA1c) level of ≤ 9.5% 
[10], while INSTRIDE 2 was conducted in patients with 
type 2 diabetes who had an  HbA1c level of 7.5–10.5% 

Table 1  Biosimilarity summary of MYL1501D insulin glargine

AUC  area under the serum insulin glargine concentration–time curve, Cmax maximum serum insulin glargine concentration, GIR glucose infu-
sion rate, LSM least-squares mean

Mechanism of action Lowers blood glucose levels by inhibiting glucose production in the liver and stimulating peripheral glucose 
uptake, particularly by fat and skeletal muscle [5]

Inhibits lipolysis in adipocytes, inhibits proteolysis and augments protein synthesis [5]
Physicochemical  

characterization
Similar to both EU- and US-sourced reference insulin glargine 100 U/mL in terms of physicochemical characteris-

tics (structure, molecular mass, protein content, impurities, aggregates) and biological properties [binding to and 
activation of (i.e. autophosphorylation) the two insulin receptor isoforms and the insulin growth factor receptor), 
glucose uptake activity, cell proliferation, potency] [7]

Bridging studies established an analytical bridge between EU- and US-sourced reference insulin glargine  
100 U/mL [7]

Pharmacodynamic  
similarity

Bioequivalent (i.e. 90% CIs of the geometric LSM ratios were within the predefined range of 0.80–1.25) to both 
EU- and US-sourced reference insulin glargine 100 U/mL in terms of the primary pharmacodynamic parameters 
(area under the GIR–time curve from 0 to 30 h, maximum GIR) in adults with type 1 diabetes [8]

GIR profiles were nearly superimposable for MYL1501D insulin glargine, EU-sourced reference insulin glargine 
100 U/mL and US-sourced reference insulin glargine 100 U/mL [8]

Pharmacokinetic  
similarity

Bioequivalent (i.e. 90% CIs of the geometric LSM ratios were within the predefined range of 0.80–1.25) to both 
EU- and US-sourced reference insulin glargine 100 U/mL in terms of the primary pharmacokinetic parameters 
(AUC from 0 to 30 h,  Cmax) in adults with type 1 diabetes [8]

Immunogenicity Similar to that of reference insulin glargine 100 U/mL in patients with type 1 and 2 diabetes [10, 11] and in those 
switching between the two treatments [12]

Efficacy and safety  
(in reference trials)

Noninferior glycaemic efficacy and a similar safety profile in patients with type 1 or 2 diabetes [10, 11]
Switching between MYL1501D insulin glargine and reference insulin glargine 100 U/mL resulted in equivalent 

glycaemic efficacy [12]



247MYL1501D Insulin Glargine: A Review

(insulin-naïve patients) or < 10.5% (insulin-experienced 
patients) and had received a stable oral antidiabetic drug 
(OAD) dosage for the previous ≥ 3 months [11]. Patients 
in INSTRIDE 1, and those in INSTRIDE 2 who were not 
insulin-naïve had received reference insulin glargine 100 U/
mL once daily for the previous ≥ 3 months [10, 11]. At base-
line, patient characteristics were generally similar between 
the treatment groups. The change from baseline at week 24 
in  HbA1c levels was the primary endpoint. Analyses were 
conducted in the intent-to-treat population [10, 11].

3.1  In Type 1 Diabetes

Patients initially underwent a 6-week run-in period dur-
ing which they received reference insulin glargine 100 U/
mL once daily [titrated weekly to achieve a fasting plasma 
glucose (FPG) level of 3.9–7.2 mmol/L] and subcutaneous 
insulin lispro three times daily (titrated weekly to achieve a 
2-h postprandial blood glucose level of 10.0 mmol/L), after 
which they were randomized to receive MYL1501D insulin 
glargine (n = 280) or reference insulin glargine 100 U/mL 
once daily (n = 278) in combination with insulin lispro (at 
a dose equivalent to that of the pre-study mealtime insu-
lin) three times daily for 52 weeks [10]. Doses were titrated 
weekly for the first 4 weeks of therapy, and then (unless 
required for patient safety) every 4 weeks thereafter [10].

MYL1501D insulin glargine provided noninferior glycae-
mic efficacy to reference insulin glargine 100 U/mL in terms 
of the change from baseline in  HbA1c levels at week 24 (pri-
mary endpoint), with no significant between-group differ-
ence in this endpoint seen at week 52 [10] (Table 2). Moreo-
ver, the two groups did not significantly differ with respect to 
the proportion of patients achieving an  HbA1c level of < 7% 
at weeks 24 and 52 (Table 2) and actual  HbA1c levels over 
the 52-week treatment period (with values decreasing during 
the run-in period, after which they increased in a small but 
non-significant manner to study end) [10].

With regard to other endpoints, there were no statisti-
cally significant differences between patients receiving 
MYL1501D insulin glargine and those receiving reference 
insulin glargine 100 U/mL in the changes from baseline in 
FPG levels, SMBG levels and the daily basal insulin dose at 
all of the timepoints assessed [weeks 12 (FPG levels), 24, 
36 (FPG levels) and 52], apart from statistically significant 
between-group differences in the change from baseline in 
both FPG levels and the daily basal insulin dose at week 
24 [10] (Table 2). Of note, the reduction from baseline in 
FPG levels at week 24 was not considered to be clinically 
relevant [7]. The changes from baseline in the daily total 
insulin dose and the daily mealtime insulin dose did not 
significantly differ between the MYL1501D insulin glar-
gine and reference insulin glargine 100 U/mL groups at any 
post-baseline visit, except for the daily total insulin dose at 

Table 2  Efficacy of MYL1501D insulin glargine in adults with diabetes in two phase III studies

Additional information obtained from the EU assessment report [7]. Where required, results were converted to SI units using established conver-
sion factors. BL values are means [10, 11], change from BL values are means [7, 10, 11] or LSMs (primary endpoint only) [11], and BGDs in 
the change from BL values are LSMs [10, 11]
BGD between-group difference, BL baseline, FPG fasting plasma glucose, HbA1c glycated haemoglobin, LIS insulin lispro, LSM least-squares 
mean, MYL GLA MYL1501D insulin glargine, OADs oral antidiabetic drugs, pts patients, REF GLA reference insulin glargine 100  U/mL, 
SMBG 7-point [11] or 8-point [10] self-monitored blood glucose
*p = 0.017, **p = 0.002 vs REF GLA + LIS
a Primary endpoint
b MYL GLA was noninferior to REF GLA as the upper limit of the 95% CI for the BGD [0.03% (− 0.066, + 0.117) [10]; 0.06% (− 0.10, + 0.22) 
[11] was ≤ 0.4%
c LSM BGD of − 0.05% (95% CI − 0.148, + 0.057)
d Mean value at week 24

Study (timepoint) Treatment (no. of pts) Change from BL [BL value] HbA1c < 7% 
(% of pts)

HbA1c
a (%) FPG (mmol/L) SMBG (mmol/L) Daily basal insulin dose (U/kg)

Type 1 diabetes (INSTRIDE 1 [10])
 Week 24 MYL GLA + LIS (280) + 0.14b [7.4] − 0.81* [9.3] + 0.09 [8.4] + 0.0152** [0.3138] 26.1

REF GLA + LIS (278) + 0.11b [7.4] + 0.09 [9.1] + 0.18 [8.5] + 0.0034 [0.3289] 30.3
 Week 52 MYL GLA + LIS (280) + 0.21c [7.4] + 0.23 [9.3] − 0.01 [8.4] + 0.0128 [0.3138] 23.2

REF GLA + LIS (278) + 0.25c [7.4] + 0.43 [9.1] − 0.24 [8.5] + 0.0043 [0.3289] 22.0
Type 2 diabetes (INSTRIDE 2 [11])
 Week 24 MYL GLA + OADs (274) − 0.60b [8.1] − 0.74 [8.6] − 0.98 + 0.12 [0.37d]

REF GLA + OADs (278) − 0.66b [8.1] − 1.05 [8.6] − 1.33 + 0.12 [0.38d]
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week 20 (+ 0.0245 vs + 0.0071 U/kg; p = 0.04), although 
this difference was not considered to be clinically relevant 
[10]. Moreover, while a statistically significant (p < 0.001) 
change from baseline at week 52 in mean bodyweight was 
seen in both the MYL1501D insulin glargine and reference 
insulin glargine 100 U/mL groups (+ 1.04 vs + 0.88 kg), the 
between-group difference in this endpoint was not statisti-
cally significant [10].

3.1.1  Switching to MYL1501D Insulin Glargine

Patients who completed 52 weeks’ therapy with reference 
insulin glargine 100 U/mL in INSTRIDE 1 were eligible to 
enter an open-label, multinational, phase III switching study 
(INSTRIDE 3) [12]. In this study, patients were randomized 
to two treatment sequence groups:

• MYL1501D insulin glargine for 12 weeks, followed by 
reference insulin glargine 100 U/mL for 12 weeks and 
then MYL1501D insulin glargine for 12 weeks (n = 64)

• Reference insulin glargine 100  U/mL for 36  weeks 
(n = 63)

The initial doses of both MYL1501D insulin glargine 
and reference insulin glargine 100 U/mL were adapted to 
the actual blood glucose levels of the patient. Patients in 
both groups also received insulin lispro three times daily. At 
baseline, patient and disease characteristics were generally 
similar between the MYL1501D insulin glargine and refer-
ence insulin glargine 100 U/mL groups; mean  HbA1c levels 
were 7.6% and 7.9%. The primary endpoint was the change 
from baseline to week 36 in  HbA1c levels. Analyses were 
conducted in the intent-to-treat population [12].

Switching between MYL1501D insulin glargine and 
reference insulin glargine 100 U/mL resulted in equivalent 
glycaemic efficacy, with the least-squares mean (LSM) dif-
ference between the treatment sequence groups in the LSM 
change from baseline to week 36 in  HbA1c levels having 95% 
CIs that were within the prespecified equivalence margin 
of ± 0.4% [− 0.05% vs − 0.06%; 0.01% (95% CI − 0.085 
to + 0.101)] [12].  HbA1c, FPG and SMBG levels and the 
daily total insulin dose in both treatment sequence groups 
remained comparatively stable throughout the study, with 
no statistically significant  (HbA1c levels and the daily total 
insulin dose) or clinically relevant (FPG and SMBG lev-
els) changes from baseline and/or between the treatment 
sequence groups seen at any timepoint. Moreover, no clini-
cally relevant changes from baseline and/or between the 
treatment sequence groups in the daily basal insulin dose 
and the daily mealtime insulin dose were seen at any time-
point [12].

3.2  In Type 2 Diabetes

In INSTRIDE  2, patients were randomized to receive 
MYL1501D insulin glargine (n = 274) or reference insulin 
glargine 100 U/mL (n = 278) [titrated weekly for the first 
12 weeks of therapy to achieve a fasting pre-prandial SMBG 
level of 3.9–7.2 mmol/L] in combination with OAD therapy 
for 24 weeks, with 0.2 U/kg once daily the recommended 
starting dosage in patients not currently receiving insulin 
therapy [11].

MYL1501D insulin glargine was noninferior to reference 
insulin glargine 100 U/mL in improving glycaemic control 
(as assessed by the change from baseline in  HbA1c levels 
at week 24) [11] (Table 2). Of note, improvements in this 
endpoint were seen early (mean change from baseline at 
week 12 of − 0.57% and − 0.59%), with the two groups not 
significantly differing in actual  HbA1c levels over time [11].

In terms of other endpoints, there were no significant dif-
ferences between MYL1501D insulin glargine and reference 
insulin glargine 100 U/mL in the change from baseline to 
week 24 in FPG levels, SMBG levels and the daily basal 
insulin dose (Table 2), although statistically significant 
reductions from baseline in SMBG levels were seen at all 
assessed timepoints [11]. Moreover, while mean bodyweight 
increased from baseline to week 24 by a statistically signifi-
cant (p < 0.05) extent in both the MYL1501D insulin glar-
gine and reference insulin glargine 100 U/mL groups (0.67 
vs 0.42 kg), the between-group difference in this endpoint 
was not significant at either week 12 or week 24 [11].

HbA1c-lowering benefits did not significantly differ 
between MYL1501D insulin glargine and reference insulin 
glargine 100 U/mL regardless of previous insulin exposure, 
with LSM changes from baseline in  HbA1c levels at week 
24 of − 1.01% and − 1.09% (95% CI for the between-group 
difference of − 0.19 and 0.37) in insulin-naïve patients 
(n = 112 and 115) and − 0.15% and − 0.21% in insulin-
experienced patients (n = 162 and 163). Moreover, in insu-
lin-naïve patients, there was no significant between-group 
difference in the mean increase from baseline to week 24 in 
the daily basal insulin dose (0.24 vs 0.24 U/kg) [11].

4  Tolerability of MYL1501D Insulin Glargine

MYL1501D insulin glargine was well tolerated, with a safety 
profile similar to that of reference insulin glargine 100 U/
mL, when administered in combination with insulin lispro 
in patients with type 1 diabetes (INSTRIDE 1) [10] or OADs 
in patients with type 2 diabetes (INSTRIDE 2) [11]. Of note, 
the safety profile of reference insulin glargine 100 U/mL in 
children and adolescents (i.e. patients aged ≤ 18 years) is 
generally similar to that in adults [5].
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Treatment-emergent adverse events (TEAEs) were 
reported in 80.4% of 280  MYL1501D insulin glargine 
recipients and 86.0% of 278  reference insulin glargine 
100 U/mL recipients in INSTRIDE 1 [7, 10] and in 64.1% 
of 276 and 58.2% of 282 patients in INSTRIDE 2 [11]; the 
difference between the groups was not significant in either 
study. Of note, previous insulin exposure did not appear to 
affect the TEAE profile of MYL1501D insulin glargine in 
patients with type 2 diabetes [11]. Most TEAEs reported in 
INSTRIDE 1 and 2 were mild or moderate in severity, with 
the incidence of grade ≥ 3 (i.e. severe [10]) TEAEs not sig-
nificantly differing between the respective treatment groups 
in both studies (INSTRIDE 1: 8.2% vs 8.3% of patients [7, 
10]; INSTRIDE 2: 2.9% vs 4.6% [11]). Treatment discon-
tinuation because of TEAEs occurred in ≤ 1.1% of patients 
in each treatment group of both studies (with the between-
group differences not statistically significant) [7, 10, 11].

Hypoglycaemia is generally the most common adverse 
reaction associated with insulin therapy [5]. Indeed, it was 
the most frequently reported TEAE in both studies (where 
it was defined as a SMBG level of ≤ 3.9 mmol/L), occur-
ring in 55.0% and 61.2% of patients receiving MYL1501D 
insulin glargine or reference insulin glargine 100 U/mL in 
INSTRIDE 1 [10] and in 27.2% and 23.4% of patients in 
INSTRIDE 2 [11]. Notably, both the incidences and rates 
(episodes/30 days) of overall and nocturnal hypoglycaemia 
did not significantly differ between the treatment groups at 
any assessed timepoint throughout INSTRIDE 1 and 2 [10, 
11]. Where reported [11], 22.5% of MYL1501D insulin 
glargine recipients and 19.9% of reference insulin glargine 
100 U/mL recipients experienced treatment-related hypogly-
caemia. At least one severe hypoglycaemic event occurred in 
3.9% of MYL1501D insulin glargine recipients and 4.7% of 
reference insulin glargine 100 U/mL recipients in INSTRIDE 
1, with ≥ 1 severe nocturnal hypoglycaemic event reported in 
2.9% and 2.5% of patients [10]. In INSTRIDE 2, one patient 
(receiving reference insulin glargine 100 U/mL) experienced 
a severe nocturnal hypoglycaemic episode during the first 
week of therapy [11].

The other most frequently reported (incidence > 5% 
in either treatment group of both studies) TEAE in the 
MYL1501D insulin glargine and reference insulin glargine 
100 U/mL groups was upper respiratory tract infection [9.6% 
vs 11.9% (statistical significance not reported) of patients 
in INSTRIDE 1 [10] and 6.2% vs 5.3% (with the between-
group difference not statistically significant) in INSTRIDE 
2 [11]]. Of note, the proportion of patients with ≥ 1 local and 
systemic reaction during the treatment period was low and 
did not significantly differ between the MYL1501D insulin 
glargine and reference insulin glargine 100 U/mL groups in 
both INSTRIDE 1 (1.8% vs 2.2%) [10] and INSTRIDE 2 
(1.4% vs 0.7%) [11].

Of the three deaths (two MYL1501D insulin glargine 
recipients and one reference insulin glargine 100 U/mL 
recipient) in INSTRIDE 1, one (believed to result from 
hypoglycaemia) in a patient receiving MYL1501D insulin 
glargine and insulin lispro was considered to be probably 
related to the treatment regimen and possibly related to insu-
lin lispro [10]. No patients in INSTRIDE 2 died [11].

MYL1501D insulin glargine was also well tolerated, 
with a safety profile similar to that of reference insulin glar-
gine 100 U/mL, in patients with type 1 diabetes switching 
between the two drugs in INSTRIDE 3 [12]. Indeed, the 
incidence of TEAEs, overall hypoglycaemic events and 
nocturnal hypoglycaemic events did not significantly dif-
fer between the treatment sequences, with the incidence 
(64.1% and 66.7% of patients) and severity (most were mild 
or moderate) of TEAEs between the MYL1501D insulin 
glargine and reference insulin glargine 100 U/mL treatment 
sequences in keeping with those reported in INSTRIDE 1 
and 2 [12].

4.1  Immunogenicity

The immunogenicity profile of MYL1501D insulin glargine 
was similar to that of reference insulin glargine 100 U/mL 
in patients with type 1 [10] and 2 [11] diabetes, and in those 
switching between the two agents [12].

In INSTRIDE 1, there was no statistically significant dif-
ference between the MYL1501D insulin glargine and refer-
ence insulin glargine 100 U/mL groups in any insulin anti-
body type at any assessed timepoints during the treatment 
period [10]. For instance, in the respective treatment groups, 
a total anti-drug antibody (ADA) response was demonstrated 
in 69.3% and 70.9% of patients at week 24 and in 67.1% and 
66.5% at week 52 (data from an abstract) [13]. In INSTRIDE 
2, the proportions of patients who were total ADA-negative 
(63.4% vs 61.3%), insulin cross-reactive antibody-negative 
(62.7% vs 62.8%), total ADA-positive (25.4% vs 27.0%) and 
insulin cross-reactive antibody-positive (26.1% vs 25.5%) 
did not significantly differ between the MYL1501D insulin 
glargine and reference insulin glargine 100 U/mL groups 
[11]. In the switching study, there was no significant dif-
ference between the MYL1501D insulin glargine treatment 
sequence and the reference insulin glargine 100 U/mL treat-
ment sequence in the treatment-emergent antibody response 
rate (14.1% vs 14.3%) [12].

5  Dosage and Administration of MYL1501D 
Insulin Glargine

MYL1501D insulin glargine, available as a 100 U/mL solu-
tion for subcutaneous injection, is approved in the EU for the 
treatment of diabetes mellitus in patients aged ≥ 2 years [5, 
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14] and in Japan for the treatment of diabetes where insulin 
therapy is indicated [6]. It can be administered concomi-
tantly with OADs in patients with type 2 diabetes [5] or with 
other insulin preparations [6].

MYL1501D insulin glargine should be administered once 
daily (at the same time each day) into the abdomen, deltoid 
or thigh, with both the dose and the timing of administration 
individually adjusted [5, 6]. It is not the insulin of choice 
for treating diabetic ketoacidosis, and patients receiving it 
concomitantly with pioglitazone should be monitored for 
the signs and symptoms of heart failure, oedema and weight 
gain (as cardiac failure cases have been reported with the 
combined use of pioglitazone and insulin) [5].

Local prescribing information should be consulted for 
detailed information regarding switching patients from 
other insulins (including insulin glargine 300 U/mL) to 
MYL1501D insulin glargine, contraindications, potential 
drug interactions, use in special patient populations (as 
insulin requirements may be reduced), and warning and 
precautions.

6  Current Status of MYL1501D Insulin 
Glargine in Diabetes Mellitus

The 2015 expiration of the patent for reference insulin glar-
gine 100 U/mL opened up the market to biosimilars/follow-
on biologicals [15, 16]. LY2963016 insulin glargine was the 
first of these, being approved in the EU as a biosimilar and 
in the USA as a follow-on biological to reference insulin 
glargine 100 U/mL [17]. More recently, MYL1501D insulin 
glargine was approved in the EU as a biosimilar of reference 
insulin glargine 100 U/mL for the treatment of diabetes mel-
litus in patients aged ≥ 2 years [5].

MYL1501D insulin glargine is a recombinant human 
insulin analogue (Sect. 2). It has similar physicochemical 
characteristics and biological properties to those of EU- 
and US-sourced reference insulin glargine 100 U/mL, and 
the pharmacodynamic and pharmacokinetic bioequivalence 
of these agents has been shown in adults with type 1 diabe-
tes (Sect. 2). In adults with type 1 diabetes (INSTRIDE 1) 
or type 2 diabetes (INSTRIDE 2), MYL1501D insulin glar-
gine demonstrated noninferior efficacy to that of reference 
insulin glargine 100 U/mL in the change from baseline 
in  HbA1c levels at week 24 (primary endpoint) [Sect. 3]. 
Moreover,  HbA1c-lowering benefits were maintained over 
the longer-term (52 weeks) in INSTRIDE 1 (Sect. 3.1) and 
were unaffected by previous insulin exposure in INSTRIDE 
2 (Sect. 3.2). For the most part, the change from baseline 
in other efficacy endpoints (including FBG levels, SMBG 
levels, the daily basal insulin dose and bodyweight) did not 
significantly differ between patients receiving MYL1501D 
insulin glargine and those receiving reference insulin 

glargine 100 U/mL at all timepoints (Sect. 3). Switching 
between MYL1501D insulin glargine and reference insulin 
glargine 100 U/mL did not appear to impact glycaemic 
efficacy in adults with type 1 diabetes (INSTRIDE 3), with 
the change from baseline to week 36 in  HbA1c levels con-
sidered equivalent, and  HbA1c, FPG and SMBG levels and 
the daily total insulin dose remaining comparatively stable 
over the study (Sect. 3.1.1).

MYL1501D insulin glargine was well tolerated in the 
INSTRIDE studies, demonstrating a safety and immuno-
genicity profile similar to that of reference insulin glar-
gine 100 U/mL in patients with type 1 and 2 diabetes, and 
in those with type 1 diabetes switching between the two 
agents (Sect. 4). As expected, hypoglycaemia was the most 
frequently reported TEAE (Sect. 4); of note, owing to its 
more sustained basal insulin supply, less nocturnal, but 
more early morning hypoglycaemia can be expected with 
MYL1501D insulin glargine therapy [5].

Given the growing prevalence of diabetes and the ever 
increasing cost of healthcare, it is hoped that the intro-
duction of biosimilar or follow-on biological insulins 
will increase market competition and thus lower costs [1, 
15, 16]. Well-designed cost-effectiveness analyses of the 
use of biosimilar or follow-on biological insulin glargine 
would be of interest.

In conclusion, MYL1501D insulin glargine has simi-
lar physicochemical characteristics, biological properties, 
pharmacodynamic and pharmacokinetic parameters, effi-
cacy and safety to reference insulin glargine 100 U/mL 
in adults with type 1 or 2 diabetes, proving an effective 
biosimilar alternative for patients requiring insulin glar-
gine therapy.

Data Selection MYL1501D Insulin Glargine: 57 
records identified 

Duplicates removed 12

Excluded during initial screening (e.g. press releases; 
news reports; not relevant drug/indication; preclinical 

study; reviews; case reports; not randomized trial)

19

Excluded during writing (e.g. reviews; duplicate data; 
small patient number; nonrandomized/phase I/II trials)

9

Cited efficacy/tolerability articles 4

Cited articles not efficacy/tolerability 13

Search Strategy: EMBASE, MEDLINE and PubMed from 1946 
to present. Clinical trial registries/databases and websites were 
also searched for relevant data. Key words were Insulin glar-
gine MYL-1501D, Semglee, Type 1 diabetes, Type 2 diabetes. 
Records were limited to those in English language. Searches last 
updated 16 March 2020
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