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Abstract

Aim: To compare the efficacy and safety of LY2963016 insulin glargine (LY IGlar)

with insulin glargine (Lantus; IGlar) combined with oral antihyperglycaemic medica-

tions (OAMs) in insulin-naive Chinese patients with type 2 diabetes (T2D).

Materials and Methods: In this phase III, open-label trial, adult patients with T2D

receiving two or more OAMs at stable doses for 12 weeks or longer, with HbA1c of

7.0% or more and 11.0% or less, were randomized (2:1) to receive once-daily LY IGlar

or IGlar for 24 weeks. The primary outcome was non-inferiority of LY IGlar to IGlar

at a 0.4% margin, and a gated secondary endpoint tested non-inferiority of IGlar to

LY IGlar (−0.4% margin), assessed by least squares (LS) mean change in HbA1c from

baseline to 24 weeks.

Results: Patients assigned to LY IGlar (n = 359) and IGlar (n = 177) achieved similar

and significant reductions (p < .001) in HbA1c from baseline. LY IGlar was non-

inferior to IGlar for change in HbA1c from baseline to week 24 (−1.27% vs. −1.23%;

LS mean difference: −0.05% [95% CI, −0.19% to 0.10%]) and IGlar was non-inferior

to LY IGlar. The study therefore showed equivalence of LY IGlar and IGlar for the pri-

mary endpoint. At week 24, there were no between-group differences in the propor-

tion of patients achieving an HbA1c of less than 7.0%, seven-point self-measured

blood glucose, insulin dose or weight gain. Adverse events, allergic reactions,

hypoglycaemia and insulin antibodies were similar in the two groups.

Conclusions: Once-daily LY IGlar and IGlar, combined with OAMs, provide effective

and similar glycaemic control with comparable safety profiles in insulin-naive Chinese

patients with T2D.
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1 | INTRODUCTION

Type 2 diabetes (T2D) is a progressive disease characterized by deterio-

ration and eventual loss of pancreatic β-cell function, resulting in inade-

quate production of insulin and chronic hyperglycaemia.1,2 The

International Diabetes Federation estimated that the number of people

worldwide with diabetes in 2019 was 463 million, of which China

accounted for 116.4 million, ranking first.2 The latest epidemiological

survey of Chinese adults showed that the standardized prevalence of

total diabetes and prediabetes using the American Diabetes Association

criteria was 12.8% and 35.2%, respectively.3

Exogenous insulin is considered the most effective treatment for

lowering high blood glucose if adequate glycaemic control cannot be

achieved through combinations of diet, exercise and oral antihyper-

glycaemic medications (OAMs).4–7 Long-acting basal insulin analogues

were developed to more closely match the kinetics of endogenous

insulin compared with conventional intermediate-acting basal insulins

such as human neutral protamine hagedorn (NPH). Insulin glargine

(IGlar; Lantus) was the first long-acting insulin analogue to be

approved for use in patients with T2D, in 2000.8,9 IGlar is associated

with similar effectiveness for glycaemic control as NPH but with a

moderate reduction in incidence of hypoglycaemia, and allows once-

daily injection versus two or more daily injections for NPH.8,9

LY2963016 insulin glargine (LY IGlar; Abasaglar [European

Union]; Basaglar [United States]) is a long-acting human insulin ana-

logue with an identical amino acid sequence, pharmaceutical form

and strength (concentration of the active ingredient) as IGlar.10 LY

IGlar was the first biosimilar insulin to receive approval from the

European Medicines Agency (EMA) in September 2014.11 ‘Bio-
similar’ is a regulatory designation with different definitions under

different jurisdictions. The EMA defines a biosimilar as ‘a biological

medicinal product that contains a version of the active substance

of an already authorized original biological medicinal product (refer-

ence medicinal product)’.12 Similarity must be established in terms

of quality characteristics, biological activity, safety and efficacy.13,14

The China National Medical Products Administration (NMPA)

requires independent approval of biosimilar medications, using

criteria closely aligned with the EMA regulations.15

In line with regulatory guidance and scientific requirements for

showing biosimilarity, LY IGlar has been shown to have similar pharma-

cokinetic, pharmacodynamic and clinical properties to IGlar.10 Two phase

III trials, ELEMENT 216 and ELEMENT 5,17 showed equivalent efficacy

and similar safety profiles for LY IGlar and IGlar when used in combina-

tion with OAMs in insulin-naive or insulin-experienced patients with

T2D, and the ELEMENT 1 trial showed the equivalence of LY IGlar and

IGlar in patients with type 1 diabetes (T1D).16–18 Although the ELE-

MENT 5 and ELEMENT 2 study populations included 47.5% and 8.5%

Asian patients, respectively,16,17,19 the equivalence of LY IGlar and IGlar

has not been investigated in a Chinese population. In addition, the China

NMPA requires data from one phase I and two phase III studies (in T1D

and T2D) to establish similarity with the reference product (IGar).15

In this study, we report the results of a phase III trial that com-

pared the efficacy and safety of LY IGlar with IGlar in combination

with OAMs in insulin-naive Chinese patients with T2D inadequately

controlled with two or more OAMs.

2 | MATERIALS AND METHODS

2.1 | Study design

A phase III, randomized, parallel-arm, open-label, non-inferiority study

was conducted at multiple study centres in China. The study comprised

a 24-week treatment period (a 12-week titration period and a 12-week

maintenance period) and a 4-week post-treatment follow-up (Figure S1).

The primary objective of the study was to determine non-inferiority of

once-daily LY IGlar versus IGlar by a margin of 0.4%, as measured by

change in HbA1c from baseline to 24 weeks, when used in combination

with OAMs. The study was conducted following the ethical principles

outlined in the Declaration of Helsinki, the Council for International

Organizations of Medical Sciences International Ethical Guidelines, the

International Council for Harmonisation Good Clinical Practice Guide-

lines and local applicable laws and regulations.20 Written, informed con-

sent was obtained from all patients before inclusion in the study. The

study protocol was approved by Ethics Review Boards at each partici-

pating institution (Supplementary Appendix) and was registered on

ClinicalTrials.gov on 9 November 2017 (NCT03338010). A full list of

study investigators is provided in the Supplementary Appendix.

2.2 | Patients

This study enrolled adults (aged ≥18 years) with a diagnosis of T2D

based on the World Health Organization diagnostic criteria who were

insulin-naive and received two or more OAMs at stable doses for at

least 12 weeks prior to screening, with HbA1c of 7.0% or more and

11.0% or less, and a body mass index (BMI) of 35 kg/m2 or less. Key

exclusion criteria included use of insulin therapy in the past year (except

for use during pregnancy or for short-term management of acute condi-

tions for a maximum of 4 continuous weeks), use of glucagon-like

peptide-1 receptor agonists within 90 days before screening, use of tra-

ditional medicines with known/specified antihyperglycaemic effects

within 3 months before screening, more than one episode of severe

hypoglycaemia or two or more emergency room visits or hospitaliza-

tions because of poor glucose control within 6 months prior to screen-

ing and known hypersensitivity or allergy to IGlar or its excipients.

2.3 | Randomization and treatment

Eligible patients were randomized using an interactive web response

system in a 2:1 ratio to receive LY IGlar or IGlar once daily for

24 weeks at a starting dose of 10 U/day and a fixed dose of OAMs.

Randomization was stratified by HbA1c stratum (<8.5%, ≥8.5%) and

entry use of insulin secretagogues (sulphonylurea [SU], meglitinide or

neither). Both LY IGlar and IGlar were provided to study patients as a
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100 U/mL solution for injection in a prefilled pen injector and insulin

was self-administered by the patients from the day after randomiza-

tion. Following initiation of basal insulin, the insulin dose was titrated

under supervision of the investigators using a weekly dosing

algorithm (Table S1) to achieve fasting blood glucose (FBG) of

100 mg/dL or less (≤5.6 mmol/L) while avoiding hypoglycaemia. It

was expected that dose titration would be completed during the titra-

tion period (weeks 0–12), with any further adjustments made after

week 12 mainly for safety concerns such as hypoglycaemia or unac-

ceptable hyperglycaemia.

2.4 | Endpoints and measurements

The primary study endpoint was change in HbA1c from baseline to

week 24. Secondary endpoints included change in HbA1c from base-

line to weeks 4, 8, 12, 16 and 20, and the percentage of patients with

HbA1c of less than 7% or 6.5% or less, seven-point self-measured

blood glucose (SMBG; premeal for each meal; postmeal for each meal

and bedtime), intrapatient variability of seven-point SMBG values

measured by the standard deviation (SD), basal insulin dose (U/day

and U/kg/day), and weight change.

Clinic visits occurred at screening, randomization (week 0), at

weeks 2, 4, 6, 8, 12, 16, 20 and 24, and at a safety follow-up. HbA1c

analyses were performed by a central laboratory (Covance, Shanghai,

China) using the Variant II Haemoglobin A1c high-performance liquid

chromatography testing system (Bio-Rad Laboratories, Hercules, CA,

USA). Seven-point SMBG readings were collected on two separate

days in the 2 weeks before baseline, at clinical visits on weeks 2, 6,

12 and 24, and were measured using glucometers provided as part of

the study (ACCU-CHEK Performa; Roche Diagnostics GmbH, Ger-

many). Study personnel trained patients on how to monitor their own

blood glucose levels, and proper use of the study diary for recording

blood glucose values and corresponding insulin doses, hypoglycaemic

episodes and adverse events (AEs). Immunogenicity was assessed at

baseline, at weeks 2, 4 and 12, and at the 24-week endpoint at a cen-

tral laboratory (WuXi AppTec Co., Ltd, Shanghai, China) using a propri-

etary validated radioligand binding assay designed to detect anti-IGlar

antibodies in the presence of the investigational product. The anti-LY

IGlar antibody assay has cross-reactivity to IGlar and human insulin,

and the same assay was used to detect antibodies to IGlar.

Treatment-emergent antibody response (TEAR) was based on change

in anti-insulin antibody level (% binding) from baseline.

Treatment-emergent AEs (TEAEs), defined as events that were

reported as new or worsening in severity after the first study treat-

ment following randomization, were documented at every visit and

coded using the Medical Dictionary for Regulatory Activities version

22.1. Hypoglycaemia was defined as an event associated with signs or

symptoms consistent with hypoglycaemia or a blood glucose level of

70 mg/dL or less (≤3.9 mmol/L), even if not associated with signs or

symptoms. Nocturnal hypoglycaemia was defined as any hyp-

oglycaemic event that occurred between bedtime and waking, and

severe hypoglycaemia was defined as a hypoglycaemic event

requiring the assistance of another person to actively administer treat-

ment or other resuscitative actions.

Other safety assessments included special topic assessment of

allergic reactions and injection site AEs. Injection site AEs were evalu-

ated for pain, pruritus and rash associated with the injection, as well

as the characteristics of the injection site (abscess, nodule,

lipoatrophy, lipohypertrophy or induration). Allergic or immunological

conditions were assessed by determining the frequency and severity

of AEs from a prespecified list of AE terms.

2.5 | Statistics

To show non-inferiority of LY IGlar to IGlar for change in HbA1c from

baseline to 24 weeks with a 0.4% non-inferiority margin (NIM) with a

2:1 allocation ratio and assuming no treatment difference, a common

SD of 1.3%, two-sided alpha of .05, more than 85% power and a 15%

dropout rate at 24 weeks, the enrolment target was set at

530 patients (LY IGlar, n = 353 and IGlar, n = 177). The NIM was

selected based on United States Food and Drug Administration guid-

ance for diabetes bioequivalence trials, which also fulfils the require-

ments of the China NMPA.21

All statistical analyses were conducted using SAS version 9.4

(SAS, Cary, NC, USA) and were based on a full analysis set (FAS) popu-

lation, defined as all patients who were randomized and received one

or more doses of study medication. Efficacy analyses were conducted

in patients with both non-missing baseline values and one or more

non-missing postbaseline values. Two-sided 95% confidence intervals

(CIs) were included in the presentation of the results.

The primary analysis of change in HbA1c level from baseline to

week 24 was conducted using a likelihood-based, mixed model

repeated measure (MMRM) approach, treating the data as missing at

random (MAR) in the FAS. The MMRM model evaluated the change

from baseline HbA1c as the dependent variable with treatment

assignment, entry use of insulin secretagogues (SU, meglitinide, nei-

ther), visit, and interaction between visit and treatment as fixed

effects, baseline HbA1c as a covariate and a random effect for patient.

The primary treatment comparison was least squares (LS) mean

change in HbA1c from baseline to 24 weeks for LY IGlar versus IGlar

using an NIM of 0.4%. If the +0.4% NIM was met, then a gated sec-

ondary comparison of IGlar versus LY IGlar at a NIM of −0.4% was

conducted; if the lower limit of the 95% CI for the difference in LS

mean change in HbA1c from baseline to week 24 for IGlar versus LY

IGlar was more than −0.4% then IGlar was declared non-inferior to LY

IGlar. In this case, LY IGlar was therefore considered to have equiva-

lent efficacy to IGlar. This gate-keeping procedure controlled the

family-wise type 1 error rate at a one-sided .025 level.

Analysis of continuous secondary efficacy and safety measure-

ments used the same MMRM model as the primary efficacy analyses

with the baseline response variable added as a covariate in the FAS

population. Continuous laboratory measures were analysed using an

analysis of covariance (ANCOVA) model. For categorical measures,

Fisher's exact test was used.
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A subgroup analysis was conducted to evaluate change in HbA1c

and body weight from baseline to week 24 using a MMRM for the fol-

lowing subgroups: baseline HbA1c level (< or ≥8.5%), use of insulin

secretagogues (SU, meglitinide, neither), BMI (< or ≥28 and 24 kg/m2),

age (< or ≥65 years), sex and kidney function assessed by estimated

glomerular filtration rate (normal or increased [≥90 mL/min/1.73m2],

mild reduction [60–89 mL/min/1.73m2] and moderate reduction [30–

59 mL/min/1.73m2]).

3 | RESULTS

3.1 | Patients

A total of 696 patients were screened, of whom 536 were randomized

and received one or more doses of study treatment (FAS population:

LY IGlar, n = 359; IGlar, n = 177). In total, 93.6% (n = 336) of patients

in the LY IGlar group and 89.8% (n = 159) in the IGlar group

completed the study. The most common reason for study discontinua-

tion in both groups was ‘withdrawal by patient’ (LY IGlar, n = 14;

IGlar, n = 8) (Figure S2).

Patient demographics and baseline disease characteristics were

well balanced between the treatment groups (Table 1). The majority

of patients (71.5%) were receiving SUs and 67.0% were receiving two

OAMs before randomization. The most common combination of two

OAMs was metformin and SU (33.8% of total patients [n = 181]),

followed by alpha glucosidase inhibitors and metformin (11.4% of

total patients [n = 61]) (data not shown).

3.2 | Efficacy

A significant reduction in mean HbA1c level was observed in both

treatment groups between baseline and weeks 4, 8, 12, 16, 20 and

24 (p < .001 for all time points), and the LS mean change in HbA1c

from baseline to week 24 was −1.27% and − 1.23% for the LY IGlar

TABLE 1 Patient demographics and baseline disease characteristics

Variablea LY IGlar (n = 359) IGlar (n = 177) Total (N = 536)

Age, years 58.3 (9.6) 59.5 (8.9) 58.7 (9.4)

Median (range) 59.0 (27–83) 60.0 (30–80) 59.0 (27–83)

≥65, n (%) 95 (26.5) 58 (32.8) 153 (28.5)

Males, n (%) 209 (58.2) 98 (55.4) 307 (57.3)

Race, n (%)

Asian 359 (100) 177 (100) 536 (100)

Body weight, kg 69.10 (11.58) 68.35 (11.72) 68.86 (11.62)

Body mass index, kg/m2 25.363 (2.988) 25.411 (3.378) 25.379 (3.119)

HbA1c

% 8.42 (1.04) 8.39 (0.92) 8.41 (1.00)

mmol/mol 68.6 (11.4) 68.2 (10.1) 68.4 (11.0)

HbA1c at baseline, n (%)

<8.5% (<69 mmol/mol) 204 (56.8) 100 (56.5) 304 (56.7)

≥8.5% (≥69 mmol/mol) 155 (43.2) 77 (43.5) 232 (43.3)

FBG at baselineb

mg/dL 169.0 (39.17) 163.1 (39.04) 167.0 (39.19)

mmol/L 9.38 (2.174) 9.05 (2.167) 9.27 (2.175)

Duration of diabetes, years 10.09 (5.47) 10.69 (5.94) 10.29 (5.63)

Number of OAMs before randomization, n (%)

2 233 (64.9) 126 (71.2) 359 (67.0)

3 118 (32.9) 46 (26.0) 164 (30.6)

4 8 (2.2) 5 (2.8) 13 (2.4)

Entry use of insulin secretagogues, n (%)

Sulphonylureas 254 (70.8) 129 (72.9) 383 (71.5)

Meglitinide 27 (7.5) 12 (6.8) 39 (7.3)

Neither 78 (21.7) 36 (20.3) 114 (21.3)

Abbreviations: FBG, fasting blood glucose; IGlar, insulin glargine; LY IGlar, LY2963016 insulin glargine; OAM, oral antihyperglycaemic medication.
aVariables are summarized as mean (standard deviation) unless stated.
bBy self-monitored blood glucose.

FENG ET AL. 1789



and IGlar groups, respectively (Figure 1A,D). The primary study end-

point was met, with a LS mean difference for reduction in HbA1c from

baseline to week 24 between the LY IGlar and IGlar groups of −0.05%

(95% CI; −0.19%, 0.10%), which was within the predefined NIM of

0.4% (Figure 1A, Table 2). Non-inferiority of IGlar to LY IGlar was also

shown in the gated secondary treatment comparison, as the lower

bound of the 95% CI was within −0.4% (Table 2). These two non-

inferiority results showed equivalent efficacy of LY IGlar and IGlar for

reduction of HbA1c from baseline to week 24. Furthermore, at week

24, a similar proportion of patients in the LY IGlar and IGlar groups

had achieved HbA1c of less than 7.0% (43.7% vs. 44.9%, p = .846)

and 6.5% or less (23.4% vs. 16.5%, p = .098) (Figure 1B, Table 2). Esti-

mated cumulative frequency distributions of HbA1c at week 24 and

change in HbA1c from baseline to week 24 are shown in Figure 1E,F.

A graphical summary of mean seven-point SMBG values at base-

line and week 24 for both treatment groups is shown in Figure 1C.

Improvements in SMBG at all seven time points were observed

between baseline and week 24 for both treatment groups and no sta-

tistically significant treatment differences were observed between

groups. In addition, there were no differences in the SDs of mean

F IGURE 1 Summary of study endpoints. A, Change in least squares mean HbA1c from baseline to week 24; B, the proportion of patients
achieving HbA1c < 7.0% and ≤6.5% at week 24; C, mean seven-point self-monitored blood glucose at baseline and week 24; D, changes in
HbA1c for time points from baseline to week 24 (p-values are for between-group differences); E, cumulative distribution of HbA1c at week 24;
and F, cumulative distribution of change in HbA1c from baseline to week 24. Error bars represent standard deviation; horizontal dashed lines
represent the 50th percentile. IGlar, insulin glargine; LS, least squares; LY IGlar, LY2963016 insulin glargine; PPG, postprandial glucose; SMBG,
self-measured blood glucose
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seven-point SMBG values between the LY IGlar and IGlar treatment

groups at week 24, showing comparable variability between the two

groups. Patients in the LY IGlar and IGlar groups also achieved a simi-

lar reduction in FBG from baseline to week 24 (Table 2).

At week 24, the mean daily insulin dose was comparable between

the two treatment groups (Table 2). Patients in both groups experi-

enced around a 1 kg increase in body weight between baseline and

week 24, with no statistically significant difference (Table 2).

A subgroup analysis found no significant treatment-by-subgroup

interactions for change in HbA1c or bodyweight from baseline to

week 24 (p > .05 for all subgroups; Tables S2 and S3).

3.3 | Safety

After 24 weeks, there were no significant differences in the cumula-

tive incidences of total hypoglycaemia (LY IGlar: 50.1%; IGlar: 54.2%;

p = .418) or nocturnal hypoglycaemia (LY IGlar 14.8%; IGlar 14.1%;

p = .836) between the treatment groups, and no severe hyp-

oglycaemic events were reported in either group (Table 2). In addition,

there were no significant differences in rates of hypoglycaemia

adjusted for 1 year (total, nocturnal and severe) between the treat-

ment groups (Table 2).

TEAEs and serious AEs (SAEs) were reported by a similar propor-

tion of patients in the LY IGlar and IGlar treatment groups, with less

than 1% of SAEs considered possibly related to treatment (Table 3).

No deaths were reported during the study. The most common TEAEs

(occurring in ≥5% of patients) in both treatment groups were upper

respiratory tract infection (20.3% [n = 73] vs. 18.1% [n = 32]), hyper-

tension (5.6% [n = 20] vs. 4.5% [n = 8]) and weight increase (3.9%

[n = 14] vs. 6.2% [n = 11]). SAEs considered related to study treatment

were rare and occurred in three patients receiving LY IGlar and one

receiving IGlar.

The incidence of injection site reactions was similar between the

two treatment groups, with injection site pain the most commonly

reported reaction (Table 3). In addition, a total of 100 patients (18.7%)

had detectable anti-insulin antibodies and 77 patients (14.4%) had

cross-reactive antibodies to insulin, but there were no statistically sig-

nificant treatment differences (LY IGlar; 19.3% and 14.8% vs. IGlar;

17.5% and 13.6%) (Table 2). In addition, the proportion of patients

with detectable anti-insulin antibodies showed no significant treat-

ment differences at all time points (Figure S3). Furthermore, TEARs

were detected in a comparable proportion of patients in each treat-

ment group (17.1% vs. 16.4%).

4 | DISCUSSION

This study met its primary endpoint, showing that LY IGlar is non-

inferior to IGlar for reduction of HbA1c from baseline to week

24 when combined with OAMs in insulin-naive Chinese patients with

T2D at a NIM of 0.4%, meeting China NMPA regulatory require-

ments.15 Conversely, a prespecified gated secondary analysis showed

TABLE 2 Summary of clinical assessments at week 24 (FAS)

Measurementa LY IGlar (n = 359) IGlar (n = 177)

HbA1c, %

Week 24 7.13 (0.043) 7.18 (0.062)

Change from baseline

to week 24

−1.27 (0.043) −1.23 (0.062)

LS mean difference

(95% CI)

−0.05 (−0.19, 0.10)

HbA1c, mmol/mol

Week 24 54.5 (0.47) 55.0 (0.67)

Change from baseline

to week 24

−13.9 (0.47) −13.4(0.67)

LS mean difference

(95% CI)

−0.5 (−2.11, 1.11)

HbA1c target values, n

(%)

<7.0% (<53 mmol/mol) 146 (43.7) 71 (44.9)

≤6.5% (≤48 mmol/mol) 78 (23.4) 26 (16.5)

FBG change from

baselineb

mmol/L −2.70 (0.061) −2.76 (0.088)

mg/dL −48.7 (1.09) −49.7 (1.59)

Insulin dose

U/day 16.0 (0.43) 15.7 (0.61)

U/kg/day 0.23 (0.006) 0.22 (0.008)

Weight change from

baseline, kg

1.1 (0.13) 1.2 (0.19)

Hypoglycaemia, n (%) [no.

of events]

Total (≤70 mg/dL) 180 (50.1) [581] 96 (54.2) [295]

Total (<54 mg/dL) 22 (6.1) [29] 10 (5.7) [14]

Nocturnal 53 (14.8) [101] 25 (14.1) [40]

Severe 0 0

Hypoglycaemia rate

overall,c mean (SD)

Total (≤70 mg/dL) 3.96 (10.76) 3.87 (7.39)

Total (<54 mg/dL) 0.20 (1.00) 0.19 (0.85)

Nocturnal 0.76 (3.74) 0.53 (1.61)

Severe 0 0

Detectable insulin

antibodies, n (%)

69 (19.3) 31 (17.5)

Cross-reactive insulin

antibodies, n (%)

53 (14.8) 24 (13.6)

TEAR, n (%) 61 (17.1) 29 (16.4)

aAll measurements are least squares mean (standard error) unless

specified.
bBy self-measured blood glucose.
cEvents/patient/year, the overall rate at week 24 accounts for all events

reported during the 24-week treatment period.

Abbreviations: CI, confidence interval; FAS, full analysis set; FBG, fasting

blood glucose; IGlar, insulin glargine; LY IGlar, LY2963016 insulin glargine;

LS, least squares; TEAR, treatment-emergent antibody response.

p > .05 for all treatment group comparisons.
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that IGlar is non-inferior to LY IGlar. Thus, these results show that LY

IGlar and IGlar have equivalent efficacy in this patient population. In addi-

tion, analysis of secondary endpoints at week 24 further supports the

similar efficacy of LY IGlar and IGlar, with comparable and significant

within-group reductions in HbA1c, and a comparable proportion of

patients in each group achieving HbA1c of less than 7.0% or 6.5% or less.

The current study also showed that LY IGlar was well tolerated and has a

similar safety profile and potential for immunogenicity as IGlar.

Treatment-related TEAEs, injection site reactions and detectable anti-

insulin antibodies were reported in a similar proportion of patients in both

treatment groups. There were also no statistically significant treatment

differences for the incidence or rate of any category of hypoglycaemia.

Two previous phase III clinical trials compared LY IGlar and IGlar

in combination with OAMs in patients with T2D: ELEMENT 2 and

ELEMENT 5.16,17 In contrast to the current study, these previous

studies included both basal insulin-naive and insulin-experienced

patients (IGlar in ELEMENT 2 and IGlar, NPH insulin or insulin detemir

in ELEMENT 5). In addition, ELEMENT 2 was conducted in the United

States, and ELEMENT 5 included predominantly Asian (48%) or White

(46%) patients. It should be noted that there are recognized differ-

ences between Asian and Western T2D populations including lower

BMI at onset of diabetes for Asian patients.22 As expected, the mean

BMI of Chinese patients receiving LY IGlar and IGlar in the current

study (25.363 [2.988] and 25.411 [3.378] kg/m2) was lower than the

Western patients in the ELEMENT 2 study (32.0 [6.0] and 32.0 [5.0]

kg/m2, respectively).16 Despite these differences in patient

populations, the reductions in HbA1c from baseline to week

24 reported for patients assigned to LY IGlar and IGlar in ELEMENT

2 (−1.29% vs. −1.34%) and ELEMENT 5 (−1.25% vs. −1.22%) were

closely aligned with the results of the current study (−1.27%

vs. −1.23%).16,17 Furthermore, a subgroup analysis of the East Asian

patients included in the ELEMENT 5 study (n = 134) also reported

similar reductions in HbA1c from baseline to week 24 to those

observed in the current study (LY IGlar: −1.28%; IGlar: −1.26%).19

Taken together, these findings show that LY IGlar and IGlar have simi-

lar antihyperglycaemic efficacy in patients with T2D from a broad

range of racial groups and in a wide range of geographical settings.

The safety profile observed for LY IGlar in this study was similar

to IGlar, and the most common TEAEs (upper respiratory tract infec-

tion, hypertension and weight increase) were consistent with the find-

ings of ELEMENT 2 and 5, ELEMENT 1 (in patients with T1D) and the

original clinical trials of IGlar.16–18,23 A numerically higher rate of

injection site reactions was observed for patients receiving LY IGlar

versus IGlar (5.6% vs. 2.8%); however, this difference did not reach

statistical significance (p > .1) and all events were mild in severity, with

none leading to treatment discontinuation. Furthermore, the injection

site reaction category with the greatest difference between the LY

IGlar and IGlar groups was ‘pain’ (4.2% vs. 2.8%), which is a subjective

measurement. No differences in the overall incidence or rate of total

hypoglycaemia were observed between patients receiving LY IGlar

and IGlar (50.1% vs. 54.2% and 3.96 vs. 3.87 events/patient/year,

respectively). It is interesting to note that the rates of total

hypoglycaemia in the current study were lower than those reported in

the phase III ELEMENT 2 and 5 studies (17.0–23.4 events/patient/

year).17,18 The most probable explanation for this is that the Chinese

patients in the current study received a lower dose of insulin at week

24 (LY IGlar: 0.23; IGlar: 0.22 U/day) compared with patients in ELE-

MENT 2 and 5 (0.48–0.61 U/day).16,17 This may reflect that Chinese

doctors and patients are generally very cautious about insulin dose

titration, which is also reflective of the differences in BMI and insulin

dose requirements between Chinese and Caucasian populations.22

Finally, the proportion of patients in the current study with detectable

anti-IGlar antibodies in the LY IGlar and IGlar groups after 24 weeks

of treatment (19.3% and 17.5%, respectively) were within the range

reported by the previous ELEMENT studies (11%–34%).16–19

This study has several key strengths. First, it represents the first

large-scale, randomized, controlled study of LY IGlar versus IGlar in a

TABLE 3 Safety summary

AEsa
LY

IGlar (n = 359)

IGlar

(n = 177)

Deaths, n (%) 0 0

Discontinuation from treatment

because of AEs, n (%)

4 (1.1) 2 (1.1)

Patients experiencing ≥1 TEAE,

n (%)

233 (64.9) 105 (59.3)

Possibly related to study

treatment

58 (16.2) 21 (11.9)

Patients experiencing ≥1 serious

AE, n (%)

28 (7.8) 14 (7.9)

Possibly related to study

treatment

3 (0.8) 1 (0.6)

Special topic assessment of allergic

reactions, n (%)

31 (8.6) 10 (5.6)

Periarthritis, joint effusion,

arthralgia, arthritis

10 (2.8) 4 (2.3)

Pruritus, rash, urticaria,

dermatitis, dermatitis allergic

9 (2.5) 4 (2.3)

Injection site (pruritus, rash,

induration, nodule)

10 (2.8) 1 (0.6)

Otherb 6 (1.7) 1 (0.6)

Injection site reactions, n (%)c 20 (5.6) 5 (2.8)

Pain 15 (4.2) 5 (2.8)

Pruritus 4 (1.1) 1 (0.6)

Rash 4 (1.1) 1 (0.6)

Induration 3 (0.8) 0

Nodule 3 (0.8) 0

Ecchymosis 1 (0.3) 0

aPatients may be counted in >1 category.
bHypersensitivity, asthma, eyelid oedema, gingival swelling.
cp > .1.

Abbreviations: AE, adverse event; IGlar, insulin glargine; LY IGlar,

LY2963016 insulin glargine; TEAE, treatment-emergent adverse event.

p > .1 for all comparisons, except for special topic assessment of allergic

reactions, for which p-values were unevaluable because of small patient

number.
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100% Chinese population. Second, this study will support the

approval of LY IGlar in China, and therefore represents an important

milestone in the development of treatment options for Chinese

patients with T2D. The limitations of this study include the compara-

tively short 24-week duration, as many similar studies have been

designed with a 52-week duration. However, the study results are

consistent with ELEMENT 1, which showed equivalence of LY IGlar

and IGlar at 24 and 52 weeks in patients with T1D.18 Second, this

study included only insulin-naive patients, and did not provide data

for patients already receiving basal insulin treatment. Despite this,

subgroup analyses of the ELEMENT 2 and 5 studies showed that the

efficacy and safety of LY IGlar and IGlar were comparable in both

insulin-naive and insulin-experienced patients with T2D.16,17 Finally,

the current study was open label because insulin was provided in

prefilled pen injectors, which precluded double blinding. This is in con-

trast to the double-blind ELEMENT 2 trial, in which insulin was pro-

vided as vial and syringe.16 However, delivery of insulin via prefilled

pen injectors is representative of the real-world use of insulin and

allows patients to more accurately adjust their insulin dose.

In conclusion, once-daily LY IGlar and IGlar, in combination with

OAMs, had equivalent antihyperglycaemic efficacy and a comparable

safety profile in insulin-naive Chinese patients with T2D. These

results represent the first data from a prospective, randomized study

conducted in a 100% East Asian patient population showing the

equivalence of LY IGlar and IGlar and add to previous similar findings

from the global trials. LY IGlar provided a well-tolerated and effective

once-daily basal insulin option for the treatment of patients with T2D

in combination with OAMs, with an efficacy and safety profile compa-

rable with IGlar.
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