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Abstract
Background and Objectives Lilly insulin glargine (LY IGlar;  Basaglar®) and the reference insulin glargine product (IGlar; 
 Lantus®) are basal insulin glargine analogs with identical amino acid sequence and similar pharmacological profiles. ELE-
MENT 5, a Phase 3, prospective, randomized, multinational, two-arm, active-controlled, open-label, parallel-design study 
in type 2 diabetes mellitus (T2DM) patients (N = 493) showed similar efficacy and safety profiles with LY IGlar and IGlar. 
This study reports results from India (N = 100) and East Asia (N = 134) subpopulations.
Methods Patients from India and East Asia (Korea and Taiwan) with T2DM who were insulin naïve (glycated hemoglobin 
(HbA1c) ≥ 7.0% and ≤ 11.0%) or on basal insulin (HbA1c ≤ 11.0%) were randomized to receive LY IGlar or IGlar along with 
oral antihyperglycemic medications (OAMs) for 24 weeks. Patients were instructed to self-titrate from the starting dose by 
1 unit/day until fasting blood glucose (FBG) ≤ 5.6 mmol/L (100 mg/dL) was achieved. The key outcome was HbA1c change 
from baseline to Week 24.
Results Within-group least-squares mean (LSM) decrease (baseline to Week 24) in HbA1c was similar between treatments. 
The upper limit of confidence interval (CI) for treatment difference was below the defined 0.4% noninferiority margin in 
India (LY IGlar: − 0.83%; IGlar: − 0.62%; difference [95% CI] − 0.21 [− 0.70, 0.28]) and East Asia (LY IGlar: − 1.28%; 
IGlar: − 1.26%; difference [95% CI] − 0.02 [− 0.34, 0.30]) subpopulations. Results of other efficacy and safety endpoints at 
Week 24 were similar between treatments in both subpopulations. LSM self-monitored FBG levels were similar between 
treatments at all visits in both subpopulations except at Week 24 in the India subpopulation (LY IGlar: 5.65 [0.10] mmol/L 
or 101.8 [1.86] mg/dL; IGlar: 5.18 [0.10] mmol/L or 93.3 [1.75] mg/dL; p = 0.002).
Conclusion Efficacy and safety profiles of LY IGlar and IGlar, in combination with OAMs, were similar in India and East 
Asia subpopulations. This was consistent with the ELEMENT 5 total population.
Clinical Trial Registration NCT02302716.
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1 Introduction

Diabetes is currently a major health concern. The Interna-
tional Diabetes Federation (IDF) estimates that the global 
prevalence of diabetes will increase from 425 million peo-
ple in 2017 to 629 million people in 2045. Type 2 diabetes 
mellitus (T2DM) accounts for more than 90% of all patients 
with diabetes [1].

Insulins play an important role in the treatment of T2DM 
[2]. A recent consensus report by the American Diabetes 
Association and the European Association for the Study 
of Diabetes highlights the importance of initiation of basal 
insulin in patients with T2DM who fail to attain glycemic 
targets with non-insulin therapeutic options [3]. Insulin 
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Key Points 

Lilly insulin glargine (LY IGlar;  Basaglar®) and the 
reference insulin glargine product (IGlar;  Lantus®) are 
biosimilar insulin glargine analogs with identical amino 
acid sequence and similar pharmacological profiles.

ELEMENT 5, a Phase 3 study conducted in type 2 dia-
betes mellitus (T2DM) patients across multiple countries 
showed that efficacy and safety profiles of LY IGlar and 
IGlar were similar.

There are differences in the pathophysiology and clinical 
features of T2DM between Asians and their Western 
counterparts.

Efficacy and safety profiles of LY IGlar and IGlar, in 
combination with oral antihyperglycemic medications, 
were similar in India and East Asia subpopulations. 
These observations were consistent with the ELEMENT 
5 total population.

efficacy and safety of LY IGlar with the reference insulin 
glargine product (IGlar;  Lantus®, Sanofi Aventis, Paris, 
France) to provide additional data for some regulatory agen-
cies [12]. The patients who participated in the ELEMENT 5 
study were predominantly Asians (Indians and East Asians; 
47.5%) and Whites (45.6%). Results from the ELEMENT 
5 study have further substantiated the similar efficacy and 
safety profiles of LY IGlar and IGlar when given in com-
bination with oral antihyperglycemic medications (OAMs) 
in T2DM patients [13]. There are some underlying differ-
ences in the pathophysiology and clinical features of T2DM 
between Asians and their Western counterparts. Asians are 
at a risk of developing diabetes at a lower body mass index 
(BMI) than other ethnicities. Greater visceral obesity, higher 
insulin resistance, impaired insulin secretion, and smaller 
β-cell mass are common risk factors for diabetes in Asians 
[14, 15]. In addition, there is a more conservative approach 
to insulin treatment in Asia, often resulting in suboptimal 
glycemic control [16, 17]. Taking these factors into consid-
eration and coupled with the fact that 60% of the world’s 
diabetic population is in Asia [18], we feel that results from 
the India and East Asia subpopulations from the ELEMENT 
5 study may be of interest. Here, we present post hoc results 
for the India and East Asia subpopulations from the ELE-
MENT 5 study.

2  Patients and Methods

2.1  Study Design and Patients

ELEMENT 5, a Phase 3, prospective, randomized, multi-
national, multicenter, two-arm, active-controlled, open-
label, parallel-design study was conducted in patients with 
T2DM in India, Korea, Taiwan, Russia, Turkey, the USA, 
and Puerto Rico. The study compared the efficacy and safety 
profiles of LY IGlar and IGlar in patients with T2DM. The 
study comprised a screening visit (about 2 weeks before 
randomization), a randomization visit (Week 0), treatment 
period spanning 24 weeks (visits at Weeks 2, 4, 8, 12, 16, 20, 
and 24), and a 4-week post-treatment follow-up period (Fig. 
S1). The study was conducted in accordance with the Inter-
national Council for Harmonization Guidelines for Good 
Clinical Practice and the Declaration of Helsinki following 
approval by the pertinent ethics boards. All patients provided 
written informed consent prior to entering the study.

The study included adults with T2DM with a 
BMI ≤ 45 kg/m2, who were either insulin naïve (glycated 
hemoglobin [HbA1c] ≥ 7% and ≤ 11.0%) or on basal insulin 
(HbA1c ≤ 11.0%) and receiving at least two OAMs. Permis-
sible basal insulin interventions included QD IGlar, NPH 
insulin, or insulin detemir either QD or twice daily (BID) 
for a minimum of 90 days before entering the study. Usage 

glargine was the first long-acting insulin analog to be used 
in clinical practice [4]. It was designed to, as far as pos-
sible, meet the body’s basal insulin requirements [5]. Basal 
insulin glargine has an extended duration of action; its effect 
lasts for nearly 24 h with a more uniform concentration-time 
profile. This allows for convenient once-daily (QD) dosing 
coupled with reduced risks of hypoglycemia [6, 7]. In addi-
tion, inter-subject variability of blood insulin concentration 
associated with basal insulin glargine is less than that with 
neutral protamine Hagedorn (NPH) [8]. Thus, basal insulin 
glargine is being widely considered globally as an important 
treatment option for T2DM.

The therapeutic landscape of diabetes has witnessed an 
emergence of multiple biosimilar insulins in the past few 
years, which is opening up more treatment options for 
patients with diabetes [9]. Studies that have evaluated bio-
similar insulins against reference insulin products are very 
limited [10]. Lilly insulin glargine (LY IGlar;  Basaglar®, Eli 
Lilly and Company, Indianapolis, IN, USA, and Boehringer 
Ingelheim, Ingelheim am Rhein, Germany) is the first bio-
similar insulin to have received approval in the highly regu-
lated markets; it was approved in the EU and Japan in the 
year 2014 followed by approval as the first follow-on insulin 
in the USA [11]. It has recently received approval from the 
regulatory authorities in Korea, Taiwan, and India. Thus, LY 
IGlar has set a precedent for the development of biosimilar 
insulins. As part of the LY IGlar development program, we 
conducted the pivotal ELEMENT 1 and ELEMENT 2 stud-
ies for approval of LY IGlar in the EU, USA, and Japan. 
We also conducted the ELEMENT 5 study comparing the 
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of more than QD IGlar, any insulin other than the afore-
mentioned ones in the last 30 days or glucagon-like-peptide 
receptor agonists, or biosimilar IGlar in the last 90 days was 
not permitted. Patients who were receiving chronic systemic 
glucocorticoid therapy for more than 14 consecutive days at 
the time of screening or had received such therapy within 
4 weeks before screening were excluded from the study. 
Other major exclusion criteria were significant cardiac or 
gastrointestinal disorders, history or diagnosis of cancer or 
human immunodeficiency virus, excessive insulin resistance 
(total insulin dose ≥ 1.5 U/kg), one or more than one episode 
of severe hypoglycemia in the past 6 months, and known 
hypersensitivity to IGlar or its excipients.

Randomization was stratified by country, HbA1c levels 
(< 8.5% vs. ≥ 8.5%), sulfonylurea usage (yes/no), and use of 
basal insulin prior to entering the study (yes/no), and was 
managed using an interactive web-response system. Treat-
ments (LY IGlar or IGlar) were administered QD at around 
the same time in combination with prescribed dosages of 
OAMs for 24 weeks. The starting dose for insulin-naïve 
patients was 10 U/day. For patients receiving basal insulin 
prior to entering the study, the starting dose was either the 
same as the QD dose or 80% of the BID dose. Patients were 
instructed to self-titrate by 1 U/day until fasting blood glu-
cose (FBG) levels were ≤ 5.6 mmol/L (100 mg/dL).

2.2  Outcomes

The study aimed to compare the efficacy and safety pro-
files of LY IGlar and IGlar in patients with T2DM. The key 
objective of the subpopulation analyses was to assess if the 
change in HbA1c from baseline to Week 24 was similar 
between LY IGlar and IGlar and to evaluate if the confidence 
interval (CI) of the difference in treatment is below the set 
+ 0.4% noninferiority margin. A similar evaluation was done 
by a second gated test in the subgroup of patients who were 
on IGlar prior to entering the study. Additional efficacy out-
comes included changes in HbA1c after Weeks 4, 8, 12, 16, 
and 20; proportion of patients achieving HbA1c levels < 7% 
and ≤ 6.5%; 7-point self-monitored blood glucose (SMBG) 
assessments (before each meal, 2 h after morning/mid-day 
meals, at bedtime, and at 3:00 h); basal insulin dose (U/
day and U/kg/day) weight; and BMI. HbA1c assessments 
were done by Covance (Indianapolis, IN, USA) at regional 
centers. Glucometers (Accu-Chek  Performa®; Roche, Indi-
anapolis, IN, USA) were provided for SMBG measurements.

The satisfaction level of patients was assessed using the 
Insulin Treatment Satisfaction Questionnaire (ITSQ). The 
ITSQ is a validated measure of treatment satisfaction for 
patients with diabetes who are taking insulin. It has 22 items, 
which patients are instructed to rate on a 7-point scale. In 
addition to an overall score, the items that make up the five 
domains of satisfaction are categorized as: inconvenience 

of regimen (five items), lifestyle flexibility (three items), 
glycemic control (three items), hypoglycemic control (five 
items); and insulin delivery device (six items). Individual 
patient domain scores and overall scores were calculated 
using pre-defined formulae. A higher score indicated better 
treatment satisfaction [19].

Information on adverse events (AEs) was collected at 
each visit. Adverse events were defined as medical untoward 
occurrences either newly reported or worsening in sever-
ity after randomization. These were recorded as treatment-
emergent AEs. The investigator determined if the treatment-
emergent AEs were related to the study drug. Injection-site 
AEs were analyzed based on responses of patients to the 
Skin Evaluation Questionnaire and Insulin Questionnaire: 
Injection Sites. It considered factors associated with injec-
tion (pain, pruritus, and rash) and injection site characteris-
tics (including lipohypertrophy, hemorrhage, or induration). 
Immunogenicity measures included proportion of patients 
with detectable anti-insulin antibodies and the antibody 
levels (percentage binding). Immunogenicity samples were 
analyzed at Eurofins Pharma Bioanalytics (St Charles, MO, 
USA).

Hypoglycemic events were evaluated as annualized rates 
(hypoglycemic events/person/year) and incidences (propor-
tion of patients with at least one hypoglycemia event). Hypo-
glycemic events were defined as events when blood glucose 
levels were ≤ 3.9 mmol/L (70 mg/dL) or signs or symptoms 
associated with hypoglycemia. All such events were cat-
egorized as total hypoglycemia. A hypoglycemic event was 
considered nocturnal hypoglycemia if it occurred after bed-
time and before the first morning meal. Any hypoglycemic 
episode that required assistance from another person was 
categorized as severe hypoglycemia and was reported as a 
serious AE (SAE).

2.3  Statistical Analyses

The full analysis set, which included all patients who 
received at least one dose of the drug that they were assigned 
to, was used for all analyses of efficacy and safety measures. 
Unless otherwise stated, all analyses of treatment effects 
used the two-sided alpha level of 0.05 and corresponding 
95% confidence intervals (CIs). The key endpoint (change 
in HbA1c from baseline to Week 24), self-monitored FBG, 
basal insulin dose, and weight change from baseline were 
analyzed using the mixed-model repeated-measures method. 
The analyzed outcomes were the dependent variables in each 
model. Treatment (LY IGlar, IGlar), the baseline value, 
basal insulin at entry (yes/no), sulfonylurea use (yes/no), 
visit, and interaction between visit and treatment were fixed 
effects. Baseline HbA1c was a covariate and patient was a 
random effect. Hypoglycemia rates over the 24-week period 
were analyzed using a Negative Binomial model to make 
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comparisons between treatment and control groups. The 
outcome was the number of episodes, and the independent 
variables were sulfonylurea usage at screening, basal insulin 
status at study entry, HbA1c at baseline, and the treatment 
arm, with log (exposure in days/365.25) as an offset variable.

Fisher’s exact test or Pearson’s Chi-square test was used 
for comparison of categorical variables whereas compari-
sons of continuous variables were performed using Student’s 
t test, unless otherwise stated. Rates of hypoglycemic epi-
sodes per person per year (total, nocturnal, documented 
symptomatic, and severe) were analyzed using a Negative 
Binomial model, with the number of episodes as depend-
ent variable, the treatment arm as covariate, and the log of 
the observation period as offset variable. All analyses were 
evaluated using  SAS® version 9.2 (SAS Institute, Cary, NC, 
USA). The analyses were not powered to make statistical 
comparisons between the two subpopulations or with the 
ELEMENT 5 total population.

3  Results

3.1  Patients

The ELEMENT 5 total population included 493 patients 
[13] (India subpopulation: 133 screened and 100 rand-
omized; East Asia subpopulation: 153 screened and 134 ran-
domized). The most common reason for screen failures was 
baseline HbA1c levels being beyond the limits defined in the 
inclusion criteria. Investigator’s decision and withdrawal of 
consent by patients were the more common reasons for dis-
continuation (Fig. S2). Baseline demographics and clinical 
characteristics were generally similar between the two treat-
ment arms for both India and East Asia subpopulations and 
consistent with the trends observed in the ELEMENT 5 total 
population (Table 1). In the India subpopulation, the mean 
(standard deviation) HbA1c levels were 8.73% (1.12%) and 
8.52% (1.14%) in LY IGlar and IGlar, respectively; in the 
East Asia subpopulation, the corresponding values were 
8.68% (1.01%) and 8.57% (1.04%), respectively. In the India 
subpopulation, 46.9% (LY IGlar) and 45.1% (IGlar) were 
insulin naïve. In the East Asia subpopulation, 29.9% (LY 
IGlar) and 34.3% (IGlar) were insulin naïve. A majority of 
patients in both subpopulations were taking sulfonylurea in 
combination with one or more OAMs at baseline. Among 
patients who were on basal insulin prior to entering the 
study, most patients in the India and East Asia subpopula-
tions were receiving IGlar.

3.2  Glycemic Responses

Both LY IGlar and IGlar showed a statistically significant 
reduction in HbA1c from baseline at the end of 24 weeks in 

India and East Asia subpopulations (p < 0.001 within each 
treatment group). These findings were similar to those in 
the ELEMENT 5 total population (Fig. 1). The decrease in 
HbA1c from baseline to Week 24 for LY IGlar was com-
parable with that of IGlar in both subpopulations (India: 
p = 0.389; East Asia: p = 0.905). The LSM (least-squares 
mean) difference (95% CIs) in HbA1c change from baseline 
to Week 24 between the two treatment arms was − 0.21% 
(− 0.70%, 0.28%) in India and − 0.02% (− 0.34%, 0.30%) in 
East Asia subpopulations. The upper limit of the 95% CI was 
below the set noninferiority margin of + 0.4%. Thus, the key 
objective was met in both the subpopulations. This observa-
tion was consistent with the ELEMENT 5 total population 
(Table 2).

An analysis was done on a subgroup of patients who were 
on IGlar prior to entering this study. This analysis revealed 
no statistically significant difference in LSM (standard error) 
HbA1c change from baseline to Week 24 between LY IGlar 
and IGlar treatment arms in India (LY IGlar: − 0.85 [0.271]; 
IGlar: − 0.20 [0.249]; p = 0.092) and East Asia (LY IGlar: 
− 0.89 [0.153]; IGlar: − 0.99 [0.163]; p = 0.686) subpopu-
lations. This is in agreement with the observations in the 
ELEMENT 5 total population [13].

The proportion of patients who achieved HbA1c lev-
els < 7.0% and ≤ 6.5% was similar for LY IGlar and IGlar in 
both the subpopulations in line with the ELEMENT 5 total 
population. In the India subpopulation, 20.5% (LY IGlar) 
and 11.4% (IGlar) achieved HbA1c levels < 7.0% and 5.1% 
(LY IGlar) and 6.8% (IGlar) achieved HbA1c levels ≤ 6.5%. 
In East Asia subpopulation, 30.3% (LY IGlar) and 43.1% 
(IGlar) achieved HbA1c levels < 7.0% and 18.2% (LY IGlar) 
and 16.9% (IGlar) achieved HbA1c levels ≤ 6.5% (Table 2).

A total of 468 out of 493 subjects (95.3%) in the ELE-
MENT 5 total population, 98 out of 100 subjects (98.0%) in 
the India subpopulation and 127 out of 134 (94.8%) in the 
East Asia subpopulation reported FBG data (measurement 
before morning meal). Least-squares mean [standard error] 
change in FBG at Week 24 was higher (p = 0.002) for IGlar 
(− 2.87 [0.10] mmol/L or − 51.8 [1.75] mg/dL) compared 
with LY IGlar (− 2.41 [0.10] mmol/L or − 43.4 [1.86] mg/
dL) in the India subpopulation. Similar observations were 
recorded for the ELEMENT 5 total population (LY IGlar: 
− 2.37 [0.08] mmol/L or − 42.8 [1.49] mg/dL; IGlar: − 2.69 
[0.08] mmol/L or − 48.4 [1.49] mg/dL; p = 0.007). How-
ever, in the East Asia subpopulation, the change in FBG 
was similar in the two treatment arms (LY IGlar: − 1.9 
[0.16] mmol/L or − 34.1 [2.79] mg/dL; IGlar: − 1.99 [0.16] 
mmol/L or − 35.8 [2.79] mg/dL; p = 0.669; Table 2). The 
FBG level was similar at all visits for both treatment arms in 
the East Asia subpopulation. In the India subpopulation, the 
FBG levels were similar for LY IGlar and IGlar at all visits 
except at Week 24 (LY IGlar: 5.65 [0.10] mmol/L or 101.8 
[1.86] mg/dL; IGlar: 5.18 [0.10] mmol/L or 93.3 [1.75] mg/
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dL; p = 0.002). This observation in the India subpopulation 
was similar to the ELEMENT 5 total population (Fig. 2).

3.3  Basal Insulin Dose and Body Weight

Basal insulin dose after 24 weeks was similar for LY IGlar 
and IGlar (Table 2) in both the India and East Asia sub-
populations. A significant increase in basal insulin dose from 
baseline to Week 24 (p < 0.001) was observed for both the 
treatments. The LSM (standard error) increase observed for 
LY IGlar was similar to IGlar in both the subpopulations 
(India—LY IGlar: 16.7 [2.89] U/day, IGlar: 22.4 [2.76] U/
day, p = 0.156; East Asia—LY IGlar: 10.0 [2.09] U/day, 
IGlar: 13.3 [2.09] U/day, p = 0.261).The LSM increase in 
weight at Week 24 was similar in patients treated with LY 
IGlar or IGlar for both the subpopulations (Table 2).

3.4  Hypoglycemia

Annualized rates of total hypoglycemia and nocturnal hypo-
glycemia observed with LY IGlar were similar to those seen 
with IGlar in both the subpopulations (Table 2). There were 
no reports of severe hypoglycemia in either subpopulation. 
There was no statistical difference between the two treatment 
arms in the proportion of patients who experienced total and 

nocturnal hypoglycemia during the overall 24-week treat-
ment period for both the subpopulations (Fig. 3).

3.5  Adverse Events

Occurrences of AEs including those possibly related to the 
treatments and injection-site AEs were similar between the 
two treatments for both the subpopulations, consistent with 
the observation in the ELEMENT 5 total population. No 
SAEs were reported in the India subpopulation. The inci-
dence of SAEs in the East Asian population was similar 
for both treatments. There were no deaths in either of the 
subpopulations (Table 3).

3.6  Insulin Antibodies

There was no statistically significant difference in the per-
centage of patients with detectable antibodies between the 
two treatment arms in both the subpopulations—similar to 
the ELEMENT 5 total population (Table 2). Median insulin 
antibody binding percentage with LY IGlar was similar to 
that observed for IGlar in both the subpopulations. This was 
consistent with the ELEMENT 5 total population (Table 2, 
Fig. 4). There was no significant correlation between anti-
body levels and clinical outcomes as evidenced by the 

Table 1  Baseline demographics and clinical characteristics

p > 0.05 for all comparisons between LY IGlar and IGlar in all three populations
HbA1c glycated hemoglobin, BMI body mass index, IGlar insulin glargine (Lantus), LY IGlar Lilly insulin glargine, NPH neutral protamine 
Hagedorn, SD standard deviation

 Characteristic ELEMENT 5 total population India subpopulation East Asia subpopulation

LY IGlar
N = 249

IGlar
N = 244

LY IGlar
N = 49

IGlar
N = 51

LY IGLar
N = 67

IGlar
N = 67

Age, years, mean (SD) 57.82 (8.83) 56.98 (9.86) 56.47 (8.84) 51.53 (9.37) 57.88 (9.37) 57.03 (9.84)
 < 65 years, n (%) 198 (79.5) 190 (77.9) 42 (85.7) 47 (92.2) 52 (77.6) 53 (79.1)

Male, n (%) 131 (52.6) 126 (51.6) 30 (61.20) 30 (58.8) 37 (55.2) 29 (43.3)
Body weight, kg, mean (SD) 80.6 (17.37) 78.3 (19.25) 70.5 (11.42) 69.4 (13.8) 70.7 (11.61) 67.2 (11.49)
BMI, kg/m2, mean (SD) 29.4 (5.1) 28.7 (5.23) 26.8 (4.14) 26.2 (4.78) 26.5 (3.35) 25.8 (3.20)
HbA1c, %, mean (SD) 8.65 (1.09) 8.56 (1.02) 8.73 (1.12) 8.52 (1.14) 8.68 (1.01) 8.57 (1.04)
Entry HbA1c, n (%)
 < 8.5% 115 (46.2) 121 (49.6) 20 (40.80) 24 (47.10) 31 (46.3) 34 (50.7)
 ≥ 8.5% 134 (53.8) 123 (50.4) 29 (59.20) 27 (52.90) 36 (53.7) 33 (49.3)

Duration of diabetes, years, mean (SD) 11.59 (6.34) 12.26 (6.45) 10.08 (5.19) 9.29 (6.84) 13.91 (7.25) 13.24 (6.37)
Type of basal insulin at study entry, n (%)
 None (insulin-naïve) 113 (45.4) 110 (45.1) 23 (46.9) 23 (45.1) 20 (29.9) 23 (34.3)
 IGlar 88 (35.3) 83 (34.0) 16 (32.70) 17 (33.33) 34 (50.7) 30 (44.8)
 Other 48 (19.3) 51 (20.9) 10 (20.4) 11 (21.6) 13 (19.4) 14 (20.9)

Time of basal insulin injection, n (%)
 Daytime 99 (39.8) 96 (39.3) 6 (12.2) 5 (9.8) 36 (53.7) 40 (59.7)
 Evening/bedtime 150 (60.2) 148 (60.7) 43 (87.80) 46 (90.20) 31 (46.30) 27 (40.30)

Sulfonylurea use, n (%) 207 (83.10) 207 (84.80) 44 (89.80) 49 (96.10) 58 (86.60) 53 (79.10)
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negligible interaction of endpoint insulin antibody levels 
with HbA1c (India: 0.251; East Asia; 0.522), total hypogly-
cemia (India: not calculable; East Asia: 0.985), and basal 
insulin dose (India: 0.9935; East Asia: 0.9729).

3.7  Patient‑Reported Outcomes

Patient-reported health outcomes as assessed by the LSM 
scores of the ITSQ at Week 24 of LY IGlar were comparable 
with those of IGlar for both India and East Asia subpopula-
tions; this was consistent with the ELEMENT 5 total popu-
lation (Table 4).

4  Discussion

The ELEMENT 5 study evaluated the efficacy and safety 
profiles of LY IGlar and IGlar in patients with T2DM. A 
large proportion of the patients included in ELEMENT 5 

study were from India and East Asia. This post hoc analy-
sis of the India and East Asia subpopulations of the ELE-
MENT 5 study demonstrated that outcomes for the India and 
East Asia subpopulations were generally similar to those 
observed for the ELEMENT 5 total population. These results 
are specifically important since this is the first study com-
paring LY IGlar and IGlar in Asian patients with T2DM; 
the only available information for Asian patients so far was 
from the Japanese subgroup analysis of the ELEMENT 1 
study that analyzed LY IGlar and IGlar in patients with type 
1 diabetes [20].

The key objective of this analysis, which was to assess if 
the change in HbA1c from baseline to Week 24 was similar 
for LY IGlar and IGlar, was achieved in both India and East 
Asia subpopulations; this observation was consistent with 
the ELEMENT 5 total population. The change in HbA1c 
levels from baseline to Week 24 was numerically less in the 
India subpopulation than that in the East Asia subpopula-
tion and ELEMENT 5 total population. Furthermore, the 

Fig. 1  HbA1c levels over 24  weeks. a India subpopulation; b East 
Asia subpopulation; c ELEMENT 5 total population. Values pre-
sented are LSM (standard error). Analyses are based on mixed-model 
repeated-measures. Data points are slightly offset along the x axis 
to avoid overlapping error bars. HbA1c glycated hemoglobin, IGlar 

insulin glargine (Lantus), LSM least-square mean, LY IGlar Lilly 
insulin glargine. p > 0.05 for all comparisons between LY IGlar and 
IGlar in all three populations. p values were < 0.001 for all within-
treatment comparisons in all three populations
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rate of hypoglycemia in the India subpopulation was also 
numerically less than that observed in the other populations. 
Though higher than the India subpopulation, the proportion 
of patients who achieved HbA1c targets in the East Asia sub-
population was also numerically less than the ELEMENT 
5 total population. These findings could be attributed to the 
fact that there is a more cautious approach to insulin titration 
in Asia, which may lead to less effective uptitration of the 
insulin dose resulting in suboptimal glycemic control. It is 
also possible that fear of hypoglycemia plays a role prevent-
ing patients from effective uptitration of insulin dose [21].

Several other studies have also reported similar findings 
in Asian versus non-Asian patients with T2DM. A pooled 
analysis of 16 randomized controlled trials involving Asian 
and non-Asian T2DM patients receiving insulin glargine 
reported that fewer Asians achieved the target HbA1c levels 
[22]. The PARADIGM post hoc analysis [23] and the EDGE 
study [24] have also reported similar findings.

In the ELEMENT 5 study, patients used a self-titration 
algorithm through which they increased their insulin dose 
by 1 U/day until FBG levels were lower than 5.6 mmol/L 
(100 mg/dL). The finding that FBG levels at Week 24 were 

Table 2  Key efficacy and safety outcomes

Values presented are for Week 24, unless otherwise indicated
p > 0.05 for all comparisons between LY IGlar and IGlar in all three populations except FBG for ELEMENT 5 total population (p = 0.007) and 
India (p = 0.002)
CI confidence interval, diff difference, FBG fasting blood glucose, HbA1c glycated hemoglobin, IGlar insulin glargine (Lantus), LSM least-
squares mean, LY IGlar Lilly insulin glargine, MMRM mixed model repeated measures, SD standard deviation, SE standard error
a Analyzed using the MMRM method
b Analyzed using the Negative Binomial method
c Measured for the overall 24-week treatment period

 Outcome ELEMENT 5 total population India subpopulation East Asia subpopulation

LY IGlar
N = 249

IGlar
N = 244

LY IGlar
N = 49

IGlar
N = 51

LY IGLar
N = 67

IGlar
N = 67

HbA1c, %, LSM (SE)
 At week 24 7.36 (0.07) 7.39 (0.07) 7.77 (0.18) 7.98 (0.17) 7.35 (0.12) 7.36 (0.12)
 Change from  baselinea − 1.25 (0.07) − 1.22 (0.07) − 0.83 (0.18) − 0.62 (0.17) − 1.28 (0.12) − 1.26 (0.12)
 LS mean diff (95% CI) − 0.04 (− 0.22, 0.15) − 0.21 (− 0.70, 0.28) − 0.02 (− 0.34, 0.30)

Target HbA1c (n [%])
 < 7.0% 83 (36.7) 88 (39.5) 8 (20.5) 5 (11.4) 20 (30.3) 28 (43.1)
 ≤ 6.5% 48 (21.2) 44 (19.7) 2 (5.10) 3 (6.80) 12 (18.20) 11 (16.90)

Self-monitored  FBGa, LSM 
(SE)

 Change from baseline 
(mmol/L)

− 2.37 (0.08) − 2.69 (0.08) − 2.41 (0.10) − 2.87 (0.10) − 1.9 (0.16) − 1.99 (0.16)

 Change from baseline  
(mg/dL)

− 42.8 (1.49) − 48.4 (1.49) − 43.40 (1.86) − 51.80 (1.75) − 34.10 (2.79) − 35.80 (2.79)

Basal insulin  dosea, LSM (SE)
 U/day 49.8 (2.16) 49.70 (2.17) 30.8 (2.89) 36.50 (2.76) 31.40 (2.09) 34.70 (2.09)
 U/kg/day 0.58 (0.02) 0.61 (0.02) 0.42 (0.04) 0.53 (0.04) 0.44 (0.03) 0.50 (0.03)

Weight (change from base-
line, kg, LSM [SE])a

+ 2.3 (0.28) + 1.7 (0.29) + 1.7 (0.40) + 1.6 (0.42) + 0.7 (0.32) + 1.2 (0.32)

Hypoglycemia  rateb  (overallc; events/patient/y; mean [SD])
 Total (≤ 3.9 mmol/L or 

70 mg/dL)
16.95 (23.44) 23.37 (35.81) 2.38 (5.01) 8.81 (28.51) 19.30 (23.09) 21.08 (22.11)

 Nocturnal (≤ 3.9 mmol/L or 
70 mg/dL)

6.64 (11.65) 7.94 (17.88) 0.78 (2.21) 4.92 (25.86) 6.50 (9.88) 6.09 (10.71)

Patients with detectable antibodies (n [%])
 Baseline 46 (19.7) 27 (11.3) 3 (7.3) 3 (6.0) 8 (12.3) 7 (10.4)
 Overallc 68 (29.1) 66 (27.6) 7 (17.1) 8 (16.0) 20 (30.8) 20 (29.9)

% Insulin antibody binding 
(median)

1.90 0.80 3.15 4.34 1.96 0.99
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very close to the set target demonstrated success of the self-
titration program. We also observed that the change in FBG 
levels was higher for IGlar as compared with LY IGlar in 
the India subpopulation at Week 24, while it was similar at 

all other time points. There were no similar findings in other 
subgroups. Furthermore, incidence of hypoglycemia includ-
ing nocturnal hypoglycemia was similar between the two 
treatment arms. Based on these observations, we considered 

Fig. 2  Self-monitored fasting blood glucose levels over 24 weeks. a 
India subpopulation; b East Asia subpopulation; c ELEMENT 5 total 
population. Values presented are LSM (standard error). Analyses are 
based on mixed-model repeated-measures. Data points are slightly 
offset along the x axis to avoid overlapping error bars. FBG fasting 

blood glucose, IGlar insulin glargine (Lantus), LSM least-squares 
mean, LY IGlar Lilly insulin glargine. p > 0.05 for all comparisons 
between LY IGlar and IGlar in all three populations except FBG for 
ELEMENT 5 total population (p = 0.007) and India (p = 0.002) at 
Week 24

Fig. 3  Incidence of hypoglyce-
mia. a Total hypoglycemia; b 
Nocturnal hypoglycemia. Data 
presented are percentage of 
patients experiencing hypogly-
cemia measured for the overall 
24-week treatment period. IGlar 
insulin glargine (Lantus), LY 
IGlar Lilly insulin glargine. 
p > 0.05 for all comparisons 
between LY IGlar and IGlar in 
all three populations
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Table 3  Adverse events

Values are presented as number of patients with ≥ 1 event or number of patients (%)
p > 0.05 for all comparisons between LY IGlar and IGlar in all three populations
AE adverse events, IGlar insulin glargine (Lantus), LY IGlar Lilly insulin glargine, SAE serious adverse event, TEAE treatment-emergent adverse 
event

ELEMENT 5 total popula-
tion

India subpopulation East Asia subpopulation

LY IGlar
N = 249

IGlar
N = 244

LY IGlar
N = 49

IGlar
N = 51

LY IGLar
N = 67

IGlar
N = 67

TEAE 110 (44.2) 123 (50.4) 14 (28.6) 15 (29.4) 22 (32.8) 32 (47.8)
Discontinuation due to AE 1 (0.4) 1 (0.4) 1 (2.0) 0 (0.0) 0 (0.0) 1 (1.5)
TEAE possibly related to study drug 24 (9.6) 18 (7.4) 6 (12.2) 3 (5.9) 3 (4.5) 2 (3.0)
TEAE possibly related to study procedure 2 (0.8) 5 (2.0) 1 (2.0) 1 (2.0) 0 (0.0) 2 (3.0)
Injection site AE 6 (2.4) 9 (3.7) 1 (2.0) 1 (2.0) 3 (4.5) 3 (4.5)
TEAE with special topic assessment of allergic events 10 (4.0) 15 (6.1) 2 (4.1) 4 (7.8) 3 (4.5) 1 (1.5)
SAE 10 (4.0) 12 (4.9) 0 (0.0) 0 (0.0) 3 (4.5) 3 (4.5)
Deaths 0 (0.0) 1 (0.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Fig. 4  Antibody binding levels over 24 weeks. a India subpopulation; 
b East Asia subpopulation; c ELEMENT 5 total population. Values 
are presented as median (25th, 75th percentiles). p values for treat-
ment comparisons are derived from the Wilcoxon rank-sum test. Data 

points are slightly offset along the x axis to avoid overlapping error 
bars. IGlar insulin glargine (Lantus), LY IGlar Lilly insulin glargine. 
p > 0.05 for all comparisons between LY IGlar and IGlar in all three 
populations
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the difference in change in FBG levels to be a chance finding 
without any medical significance.

Both LY IGlar and IGlar were well tolerated in the India 
and East Asia subpopulations. Safety profiles were similar 
between the treatment arms for both subpopulations and 
were consistent with the ELEMENT 5 total population. 
In fact, fewer patients from the two subpopulations expe-
rienced treatment-emergent AEs than the total population. 
In the India subpopulation, a numerically lower proportion 
of patients treated with LY IGlar experienced treatment-
emergent AEs as compared with IGlar.

There are several limitations to the ELEMENT 5 study 
and the subpopulation analyses. The ELEMENT 5 study 
was not particularly designed to study the ethnic differences 
and region-specific factors influencing diabetes prevalence. 
In addition, the study was not blinded due to the distinct 
appearances of the two insulin glargine interventions. This 
might have influenced the actions of patients and investiga-
tors. Using the double-dummy technique could have blinded 
the distinct appearances of the two pen devices. However, 
injecting these would have imposed substantial burden on 
the patients. Furthermore, the subpopulation analyses were 
done post hoc and the size of both subpopulations was 
small. These analyses were not powered to make statisti-
cal comparisons between the two subpopulations or with 
the ELEMENT 5 total population. No adjustments were 
made to the p values to adjust for multiplicity. However, the 
numbers were similar in all the subgroups; thereby ensuring 
uniformity.

5  Conclusion

The subpopulation analyses in the Indian and East Asian 
patients of the ELEMENT 5 study showed that LY IGlar and 
IGlar, when administered in combination with OAMs, have 

similar efficacy and safety profiles. These observations were 
consistent with the ELEMENT 5 total population.
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