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SYNOPSIS
Name of Sponsor/Company:
Gan & Lee Pharmaceuticals USA Corporation
Name of Finished Test Products:
Gan & Lee Insulin Glargine (GL glargine): Insulin glargine 100 U/mL in 3 mL pre-filled pens
(developmental product)
Name of Active Ingredient:
Insulin glargine
Title of Trial, Trial ID and Eudra CT No.:
A glucose clamp trial investigating the biosimilarity of Gan & Lee Insulin Glargine injection (insulin
glargine 100 U/mL) with US and EU Lantus® comparator products in patients with type 1 diabetes
mellitus
GL-GLA-CT1002, Eudra CT No.: 2017-004965-28
Coordinating Investigator:
Tim Heise, MD, Profil Institut für Stoffwechselforschung GmbH, Neuss, Germany
Principal Investigator:
Leona Plum-Mörschel, MD, PD, Profil Mainz GmbH & Co.KG, Mainz, Germany
Trial Centers:
Profil Institut für Stoffwechselforschung GmbH, Hellersbergstraße 9, 41460 Neuss, Germany (Profil
Neuss)
Profil Mainz GmbH & Co. KG, Rheinstraße 4C, 55116 Mainz, Germany (Profil Mainz)
Publication (Reference): Unpublished
Trial Period: 10 Jul 2018 (first subject first visit) – 28 Nov 2018 (last Phase of Development: I
subject last visit)
Reporting Period: 10 Jul 2018 – 28 Nov 2018
Background for the Trial:
The aim of this trial was to evaluate similarity with regard to the primary pharmacokinetic (PK) and
pharmacodynamic (PD) endpoints, of the investigational medicinal product (IMP) GL glargine to the
two comparator products Lantus marketed in the United States (US RLD) and in the European Union
(EU RP). Demonstration of biosimilarity is necessary to achieve marketing authorization.
Objectives:
Primary objectives:
 To evaluate biosimilarity with regard to the total and maximum pharmacokinetic exposure during
one dosing interval (AUCins.0-24h, Cins.max) of Gan & Lee Insulin Glargine with Lantus® (US
RLD/EU RP) in subjects with type 1 diabetes mellitus (T1DM)
 To evaluate biosimilarity with regard to the total and maximum pharmacodynamic response during
one dosing interval (AUCGIR.0-24h, GIRmax) of Gan & Lee Insulin Glargine with Lantus® (US
RLD/EU RP) in subjects with T1DM
Secondary objectives:
 To compare the PK and PD properties of Gan & Lee Insulin Glargine and of Lantus® (US
RLD/EU RP)
 To assess the safety and tolerability of Gan & Lee Insulin Glargine and of Lantus ® (US RLD/EU
RP)
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Methodology:
The trial was a phase 1, two-center, randomized, double-blind, 3-way crossover, 3-treatment euglycemic
glucose clamp trial comparing single doses of GL glargine, Lantus US RLD (US Lantus), and Lantus
EU RP (EU Lantus) in male subjects with T1DM.
The trial consisted of 6 visits: an informed consent visit (at least one day before Visit 1), a screening
visit (Visit 1, 1–28 days before Visit 2) to check eligibility for participation, 3 dosing visits (visits 2, 3,
and 4, separated by a washout period of 5-21 days), and a follow-up visit with final examination (Visit 5,
2–11 days after Visit 4). At visits 2, 3, and 4, the 3 test products were administered in randomly allocated
sequences in the setting of a 30-hour computer-controlled euglycemic glucose clamp (glucose clamp
target: 100 mg/dL; ClampArt). During the clamp procedure, blood was collected pre-dose and at prespecified intervals until 30 hours post-dose for measurement of blood glucose and insulin glargine and
insulin glargine metabolites 1 and 2 (M1, M2). Safety assessments included vital signs recording,
electrocardiograms (ECGs), laboratory safety parameters including blood glucose, anti-insulin antibody
assessment, physical examination, and recording of adverse events (AEs) and local tolerability
assessment.
Number of Subjects:
114 male subjects with T1DM were planned to be randomized in this trial to ensure that at least 100
subjects complete the trial. Actually, 114 subjects were randomized and 110 completed the trial.
Diagnosis and Main Criteria for Inclusion:
Male subjects with T1DM for at least 12 months, aged 18 to 64 years (both inclusive), a body mass index
(BMI) between 18.5 and 29.0 kg/m² (both inclusive), a total insulin dose of <1.2 U/kg/day and N-(1deoxy)-fructosyl-hemoglobin (HbA1c) ≤9.0 % were allowed to participate in the trial after having given
written informed consent. Subjects were excluded from participation if they met any of the exclusion
criteria defined in the trial protocol, which included hypersensitivity to the test products, severe allergies,
relevant comorbidities, or recurrent severe hypoglycemia.
Test Product, Dose and Mode of Administration, Batch Number:
Gan & Lee Insulin Glargine: Insulin glargine 100 U/mL in 3 mL pre-filled pens
Manufacturer: Gan & Lee Pharmaceuticals, No. 8 Nanfeng West 1st Street, Huoxian Town, Tongzhou
District, Beijing, China, manufacturing batch no.: 1217110621; expiry date: 05 Nov 2019.
Single dose of 0.5 U/kg body weight by using a pre-filled pen with a needle length of 8 mm
(Novofine® 8 0.30 x 8 mm [30G]), administered subcutaneously at visits 2, 3 or 4.
Duration of Treatment:
The planned study duration per subject was 4 weeks (range between 3 and 12 weeks). The treatment
consisted of 3 single dose administrations. Dosing was separated by intervals of 5-21 days.
Control Products, Dose and Mode of Administration, Batch Number:
Lantus® US RLD: Insulin glargine (Lantus, product approved and marketed in the USA [US RLD]),
100 U/mL in 3 mL pre-filled pens. Manufacturer: Sanofi-Aventis U.S. LLC Bridgewater, NJ, 08807,
USA, batch no.: 7F4647A, expiry date: 03/2020.
Lantus® EU RP: Insulin glargine (Lantus, product marketed in Germany [EU RP]), 100 U/mL in 3
mL pre-filled pens. Manufacturer: Sanofi Deutschland GmbH, Brüningstr. 50, 65926 Frankfurt am
Main, Germany, batch no.: 7F4769A, expiry date: 02/2020.
Dose, mode of administration and needles were the same as for the test product.
Endpoints:
Primary Pharmacokinetic Endpoints:
 AUCins.0-24h, area under the plasma* insulin concentration curve from 0 to 24 hours
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Cins.max, maximum observed insulin concentration

Primary Pharmacodynamic Endpoints:
 AUCGIR.0-24h, area under the glucose infusion rate (GIR) curve from 0 to 24 hours
 GIRmax, maximum observed glucose infusion rate
Secondary Pharmacokinetic Endpoints:
 AUCins.0-12h, AUCins.12-24h, AUCins.0-, areas under the plasma* insulin concentration curve in the
indicated time intervals
 tmax.ins, time to maximum observed plasma* insulin concentration
* Note: According to the laboratory manual dated 06 Jul 2018 and note to file 04 dated 29 Oct 2018, plasma insulin
samples were used in this study, although the protocol referred to serum insulin samples.

Secondary Pharmacodynamic Endpoints:
 AUCGIR.0-12h, AUCGIR.12-24h, areas under the glucose infusion rate curve in the indicated time intervals
 AUCGIR.0-last, area under the glucose infusion rate curve from 0 hours until the end of clamp
 tmax.GIR, time to maximum glucose infusion rate
Exploratory Pharmacokinetic Endpoints:
 t½, terminal plasma elimination half-life calculated as t½=ln2/λz
 z, terminal elimination rate constant
Exploratory Pharmacodynamic Endpoints:
 Duration of action, time until blood glucose level is consistently above 150 mg/dL
 Time to onset of action, time from trial product administration until blood glucose concentration has
decreased at least 5 mg/dL from baseline, where baseline is defined as the mean of blood glucose
levels from –6 to –2 minutes before trial product administration as measured by ClampArt
Safety Endpoints:
 AEs
 Local tolerability
 Laboratory safety parameters
 Physical examination
 Vital signs
 ECGs
 Blood glucose
 Anti-insulin antibodies
Statistical Methods:
Statistical analyses were performed by Profil Neuss using SAS® (SAS Institute Inc., USA, version 9.4)
and WinNonlin® (Certara L.P., version 8.0).
PK endpoints were derived from individual plasma insulin glargine, insulin glargine M1, and insulin
glargine M2 profiles, and PD endpoints from individual glucose infusion rate (GIR) profiles. Main PK
analysis and analysis of secondary and exploratory PK endpoints was based on insulin glargine M1. In
the PK analysis, individual profiles were excluded as per pre-specified statistical analysis plan (SAP)
criteria (less than 50% of concentration values above lower limit of quantification post dosing or baseline
concentrations above 5% of Cins.max). In addition, λz, t1/2 and extrapolated AUCs could only be determined
if the R-Square adjusted values of the regression line were greater than or equal to 0.8.
The raw GIR profiles were used to calculate AUCGIR.0-24h, AUCGIR.0-12h, AUCGIR.12-24h, AUCGIR.0-last,
duration of action and time to onset of action, while smoothed profiles were used to calculate GIRmax
and tmax.GIR (SAS procedure PROC LOESS, smoothing factor 0.3).
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Analyses were conducted for the per protocol set (PPS), which included all randomized subjects who
completed the trial without any important protocol deviation. Subjects without evaluable data for both
IMPs were not included in the PPS for the respective comparison.
Primary PK endpoints were logarithm-transformed and analyzed using analysis of variance (ANOVA)
with clinical site (if significant), sequence, subject within sequence, period and insulin formulation as
fixed effects. The insulin formulation contrast was estimated together with the corresponding 90%
confidence interval (CI), exponentially transformed and multiplied by 100 to find the estimated
geometric least-square mean (LS-mean) ratio of response between the insulin formulations. If the
exponentially transformed 90% CIs of AUCins.0-24h and Cins.max estimated ratio derived from insulin
glargine M1 data fell within the limits of 80.00 to 125.00%, PK biosimilarity was demonstrated.
In addition, a sensitivity analysis of AUCins.0-24h and Cins.max was conducted to assess the impact of very
high insulin glargine M1 by excluding profiles with insulin glargine M1 concentrations above 3 times
the average Cins.max concentrations (based on all profiles).
As supportive analysis of the primary PK endpoints derived from the insulin glargine as well as from
the insulin glargine M2, data were analyzed using the same approach as described for the primary PK
endpoints derived from the insulin glargine M1 data, but did not need to fulfil the given limits for PK
biosimilarity.
Secondary AUC PK endpoints were compared using the same statistical approach as for the primary PK
endpoints, but did not need to fulfil the limits for PK biosimilarity. tmax.ins was analyzed by nonparametric methods using Wilcoxon Signed Rank Test based on a 2-sided alpha level of 0.1. The
estimate of Hodges and Lehmann and the corresponding 90% CI were shown.
Primary PD endpoints in the main (primary) analysis for treatment comparison were not log-transformed
and analyzed using ANOVA with clinical site (if significant), sequence, subject within sequence, period,
and insulin formulation as fixed effects. Fieller’s Theorem was used to calculate the 90% and 95% CI,
which were multiplied by 100 in order to find the estimated LS-mean ratio of untransformed data
between the insulin formulations. If the 90% CI (US Lantus) or 95% CI (EU Lantus) of AUCGIR.0-24h and
GIRmax estimated ratio fell within the limits of 80.00 to 120.00%, PD similarity was demonstrated.
In addition, a supportive PD analysis with log-transformed data and a sensitivity analysis with logtransformed data and excluding data of low responders (as defined in the SAP: geometric LS-mean of
AUCGIR.0-24h of the reference treatment was less than 5% of the observed geometric mean AUCGIR.0-24h of
remaining subjects for the reference treatment) was performed (ANOVA, limits: 80.00-125.00%).
For the supportive analysis of the treatment comparison with primary PD endpoints, the zero values of
AUCGIR.0-24h and GIRmax were to be set to 50% of the minimum value among all other AUCGIR.0-24h or
GIRmax data within the respective comparison. The secondary PD endpoints AUCGIR.0-last, AUCGIR.0-12h
and AUCGIR.12-24h were compared using the same main (primary) analysis as described for the primary
PD endpoints. tGIR.max was analyzed by non-parametric methods using Wilcoxon Signed Rank Test based
on a two-sided alpha level of 0.05 or 0.10.
In addition, the exploratory PK and PD endpoints were summarized by descriptive statistics.
Safety endpoints were analyzed based on the safety analysis set. Safety was evaluated by treatmentemergent AEs including hypoglycemic episodes and injection site reactions, clinical laboratory tests,
anti-insulin antibody assessment, vital signs, ECGs and physical examinations. Safety results were
presented using descriptive statistics by visit/treatment.
RESULTS – SUMMARY
Subject Disposition, Demographic and Baseline Characteristics:
In total, 114 subjects (62 at trial site Neuss and 52 at trial site Mainz) were randomized to one of the six
treatment sequences. Four subjects (3.5%) prematurely discontinued trial participation after
randomization (one of them prior to the first dose administration), 3 on own initiative and 1 due to a
serious adverse event. Thus, 113 male subjects with T1DM, aged 18 to 64 years (mean: 42 years), BMI
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20 to 29 kg/m2 (mean: 26 kg/m2) and HbA1c from 5.7 to 8.9 % (mean: 7.2 %) were exposed to at least
one dose of IMP. The demographic and baseline characteristics were comparable in both trial centers.
All 114 randomized subjects were included in the full analysis set and all 113 exposed subjects were
included in the safety analysis set. The PPS consisted of all 110 completers of the trial.
Pharmacokinetic Results:
Analysis of PK endpoints was based on the PPS. Individual profiles were excluded as per pre-specified
SAP criteria.
The following table displays the descriptive statistics of the primary and secondary PK endpoints by
treatment and the results of the main statistical analysis for insulin glargine M1 (PPS, primary endpoints
marked in bold).
Parameter
AUCins.0-24h
(h*ng/L)

Cins.max (ng/L)

Treatment

N

GL glargine
US Lantus
EU Lantus
GL glargine
US Lantus
EU Lantus

101
98
100
101
98
100

Arithmetic
SD
Mean
16977.3
16419.80
17625.1
18818.27
17010.9
18330.50
972.5
952.65
1001.9
1052.49
979.2
1060.21

GL glargine 101
7935.1
7268.83
US Lantus
98
8535.1
8580.61
EU Lantus
100
8319.8
8759.45
GL glargine 101
9042.2
9219.03
AUCins.12-24h
US Lantus
98
9090.1
10329.05
(h*ng/L)
EU Lantus
100
8691.1
9641.81
GL
glargine
44
36647.4
42087.89
AUCins.0-∞
(h*ng/L)
US Lantus
53
32162.0
41537.74
EU Lantus
48
31256.9
25812.21
GL glargine 101
11.5
3.36
tmax.ins (h)
US Lantus
98
10.9
4.23
EU Lantus
100
10.8
3.83
SD: Standard deviation; Min: Minimum; Max: Maximum
AUCins.0-12h
(h*ng/L)

Min

Median

Max

5674
5598
3955
359
339
271

12757.8
13016.5
12853.3
721.0
738.5
743.5

133366
147105
156950
7810
8180
9180

Geometric
Mean
13939.9
14113.5
13627.5
796.5
804.2
783.4

2802
2631
2044
2563
2784
1911
10109
10157
7431
3
1
3

5920.0
6408.0
6331.7
6582.0
6489.6
6328.9
24570.8
22250.1
24105.8
12.0
10.0
12.0

60806
68225
73970
72560
78880
82980
244494
298320
159924
24
24
20

6620.7
6929.6
6686.3
7271.5
7116.3
6887.0
27050.4
24776.9
25853.6
11.0
9.9
10.0

Descriptive statistics results appeared similar for GL glargine, US Lantus and EU Lantus.
The following table displays the main (primary) analysis for treatment comparisons of the primary PK
endpoints.
Parameter

Comparison

N

Geometric LS-mean Ratio %

98.36
GL glargine vs US Lantus
95
102.45
GL glargine vs EU Lantus
95
98.58
GL glargine vs US Lantus
95
Cins.max (ng/L)
101.52
GL glargine vs EU Lantus
95
Geometric LS-mean ratio: Exponentiated least-square mean ratio, CI: Confidence interval
AUCins.0-24h
(h*ng/L)

90% CI
(93.71; 103.25)
(97.52; 107.62)
(93.38; 104.06)
(96.04; 107.31)

The primary PK endpoints AUCins.0-24h and Cins.max of insulin glargine M1 were analyzed using ANOVA
(main analysis). The results of the ANOVA analysis demonstrate that the similarity limits (90% CI of
the geometric LS-mean treatment ratio within the limits of 80.00–125.00%) were met for GL glargine
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vs. US Lantus and for GL glargine vs. EU Lantus. PK similarity of GL glargine and US Lantus and of
GL glargine and EU Lantus was demonstrated.
In the sensitivity analysis, profiles with maximum insulin glargine M1 concentrations >3 times the
average Cins.max concentration of all profiles were excluded. The results were in line with the results of
the main (primary) analysis and the similarity limits were met.
The secondary AUC endpoints (AUCins.0-12h, AUCins.12-24h and AUCins.0-∞) of insulin glargine M1 also met
the similarity limits for GL glargine and US Lantus and for GL glargine and EU Lantus. The medians
of tmax.ins ranged from 10.00 to 12.00 h.
The exploratory endpoints λz and t1/2 were analyzed descriptively. Median λz of insulin glargine M1
ranged from 0.0553 to 0.0660 1/h and median terminal half-life of insulin glargine M1 ranged from
10.510 to 12.531 h.
A post-hoc analysis was made to determine if anti-insulin antibody status (positive/negative) had an
impact on descriptive statistics of primary PK endpoints. Differences in mean and median AUCins.0-24h
and Cins.max based on anti-insulin antibody status were evident. However, anti-insulin antibody status did
not impact bioequivalence results as all of the samples from each individual subject were analyzed in a
single batch so the effect of anti-insulin antibodies was constant.
Pharmacodynamic Results:
Analysis of PD results was based on the PPS. Individual PD parameters were excluded from different
PD analyses if the clamp data were not evaluable. Additional PD values may be replaced or excluded
individually in the treatment comparisons between GL glargine and comparator products based on studydefined criteria.
The following table displays the descriptive statistics of the primary and secondary PD endpoints by
treatment and the results of the statistical comparisons (PPS, primary endpoints marked in bold).
Treatment

N

Arithmetic Mean

SD

Min

Median

Max

GL glargine
US Lantus
EU Lantus
GL glargine
US Lantus
EU Lantus

109
109
109
109
109
109

1524.6
1584.3
1426.2
1.920
2.008
1.789

1043.53
961.31
1035.67
1.2204
1.1930
1.1460

0
0
0
0.00
0.00
0.00

1324.5
1551.9
1128.8
1.608
1.819
1.438

6087
4785
5708
9.00
7.44
6.46

GL glargine
109
768.3
US Lantus
110
842.2
EU Lantus
109
758.2
GL glargine
109
756.3
AUCGIR.12-24h
US Lantus
109
738.5
[mg/kg]
EU Lantus
109
668.1
GL glargine
110
1709.0
AUCGIR.0h-last
US Lantus
109
1769.3
(mg/kg)
EU Lantus
110
1575.9
GL glargine
107
11.409
tmax.GIR
US Lantus
107
10.435
[h]
EU Lantus
107
11.009
SD: Standard deviation; Min: Minimum; Max: Maximum

556.24
514.19
550.97
532.67
510.33
519.52
1161.23
1056.11
1135.52
3.0763
3.2021
2.9889

0
0
0
0
0
0
0
0
0
4.55
0.00
3.50

635.2
846.3
600.1
678.6
628.7
526.3
1515.0
1772.4
1288.3
11.050
10.367
10.817

3457
2710
2882
2631
2512
2825
6469
5548
6554
23.52
21.18
23.90

Parameter
AUCGIR.0-24h
[mg/kg]
GIRmax
[mg/kg/min]
AUCGIR.0-12h
[mg/kg]

Descriptive statistics results appeared similar for GL glargine, US Lantus, and EU Lantus.
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The following table displays the main (primary) analysis for treatment comparisons of the primary PD
endpoints.
Parameter

Comparison

AUCGIR.0-24h GL glargine vs US Lantus
[mg/kg]
GL glargine vs EU Lantus
GL glargine vs US Lantus
GIRmax
[mg/kg/min] GL glargine vs EU Lantus
LS-mean ratio: Least square mean ratio of untransformed
interval

N

LS-mean Ratio %

108
95.29
106.63
108
108
94.90
107.17
108
data, 1: 90% Confidence interval,

90% CI1
95% CI2
(87.34;103.70)1
(96.24;118.35)2
(86.09;104.48)1
(96.00;119.68)2
2
: 95% Confidence

The primary PD endpoints AUCGIR.0-24h and GIRmax were analyzed using untransformed data for the main
(primary) analysis. The results of the statistical analysis demonstrate that for AUCGIR.0-24h and GIRmax the
similarity limits (90% CI of the LS-mean treatment ratio of untransformed data within the limits of
80.00–120.00%) were met for GL glargine vs. US Lantus and the similarity limits (95% CI of the LSmean treatment ratio of untransformed data within the limits of 80.00–120.00%) were met for GL
glargine vs. EU Lantus. PD similarity of GL glargine and US Lantus and of GL glargine and EU Lantus
was demonstrated.
For treatment comparison of GL glargine and US Lantus with primary PD endpoints:
 The supportive analysis confirmed the results of the main analysis. The 90% CI of the geometric
LS-mean ratio of GL glargine and US Lantus for AUCGIR.0-24h and GIRmax was within the 80.00 to
125.00% limits for both primary endpoints.
 In the sensitivity analysis, the 90% CI of GIRmax was within the 80.00 to 125.00% limits, while the
lower limit of the 90% CI of AUCGIR.0-24h was below 80.00% (90% CI of AUCGIR.0-24h: 78.96–
98.92%).
For treatment comparison of GL glargine and EU Lantus with primary PD endpoints:
 In the supportive analysis, the similarity limits were not fulfilled for both parameters as the 95% CI
of AUCGIR.0-24h was 94.77 to 134.68% and the 95% CI of GIRmax was 95.60 to 127.67%, thus the
upper limits of the 95% CI were outside 125.00%.
 The sensitivity analysis confirmed the results of the main analysis and the 95% CI of both
AUCGIR.0-24h and GIRmax were within the 80.00 to 125.00% limits.
The secondary AUC endpoints (AUCGIR.0-12h, AUCGIR.12-24h and AUCGIR.0-last) met the similarity limits
(90% CI of the estimated LS-mean treatment ratio of untransformed data within the limits 80.00–
120.00%) for GL glargine and US Lantus. For GL glargine and EU Lantus, the similarity limits (95%
CI of the estimated LS-mean treatment ratio of untransformed data within the limits 80.00–120.00%)
were met for AUCGIR.0-12h and AUCGIR.0-last, while the 95% CI of AUCGIR.12-24h was 101.69 to 126.28%.
tmax.GIR was analyzed using Wilcoxon Signed Rank. The medians of 11.050 h for GL glargine and
10.367 h for US Lantus differed statistically significantly (p=0.0007). The medians of tmax.GIR were
11.083 h for GL glargine and 10.667 h for EU Lantus and the difference was not statistically significant
(p=0.2000).
The exploratory endpoints onset of action and duration of action were analyzed descriptively. Median
onset of action ranged from 1.842 to 2.333 h and the CV% ranged from 83.2 to 105.4%. Median duration
of action was 30.000 h for all 3 IMPs and the CV% was <6.0%.
A post-hoc analysis was made to determine if anti-insulin antibody status (positive/negative) had an
impact on descriptive statistics of primary PD endpoints. PD results did not show major differences
between antibody-positive and antibody-negative subjects.
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Safety:
In the course of the study, 102 treatment-emergent AEs (TEAE) were reported. At least one TEAE was
experienced by 21 subjects (19.1%) after administration of GL glargine (24 events), by 29 subjects
(26.1%) after administration of US Lantus (39 events) and by 24 subjects (21.4%) after administration
of EU Lantus (39 events).
No death occurred but the serious AE of tonic-clonic seizure was reported for one subject one day after
EU Lantus administration, rated as severe and resulted in the subject’s discontinuation from the trial and
unblinding for regulatory reporting. The event was assessed as possibly related to IMP and had the
outcome recovered.
Most frequent TEAE based on the preferred term level were headache (8 events after GL glargine, 3
events after US Lantus and 12 events after EU Lantus administration), and hypoglycemic episodes (6
events after GL glargine, 11 events after US Lantus and 8 events after EU Lantus administration), which
were all unrelated to IMP. Five mild and transient injection site reactions occurred in connection with
IMP injection (1 after GL glargine, 2 after US Lantus and 2 after EU Lantus administration) and were
assessed as probably related to IMP.
The majority of TEAEs was mild (67 events), 32 events were moderate, and 3 events were severe
(generalized tonic-clonic seizure, palpitations, panic attack, all after administration of EU Lantus). All
TEAEs had the outcome ‘recovered/resolved’.
Besides one case of an elevated CK level prior to dosing and a mild and transient hypokalemia reported
as AE, there were no clinically significant findings or changes in safety laboratory test results. There
were no clinically significant findings or changes in vital signs, ECGs, and physical examination results.
Assessment of anti-insulin antibody showed that 30 of 112 subjects tested had pre-existing anti-insulin
antibodies with titers ranging from 2 to 352.
CONCLUSIONS:
Pharmacokinetics:
 Based on the primary PK endpoints AUCins.0-24h and Cins.max of the insulin glargine metabolite M1,
Gan & Lee Insulin Glargine was similar to Lantus® US RLD and to Lantus® EU RP, since the 90%
CI of the respective geometric LS-mean treatment ratio lay within the limits of 80.00 to 125.00%.



Results of the secondary PK AUC endpoints (AUCins.0-12h, AUCins.12-24h, and AUCins.0-∞) fell within
the 80.00 to 125.00% limits and further supported PK similarity.

Pharmacodynamics:
 Based on the primary PD endpoints AUCGIR.0-24h and GIRmax, Gan & Lee Insulin Glargine was
similar to Lantus® US RLD, since the 90% CI of the respective LS-mean treatment ratio of
untransformed data lay within the limits of 80.00 to 120.00%. The similarity was also supported by
the 90% CI of the LS-mean treatment ratio of log-transformed data which lay within the limits of
80.00 to 125.00%.



Based on the primary PD endpoints AUCGIR.0-24h and GIRmax, Gan & Lee Insulin Glargine was
similar to Lantus® EU RP, since the 95% CI of the respective LS-mean treatment ratio of
untransformed data lay within the limits of 80.00 to 120.00%.



Results of most secondary PD AUC endpoints fell within the 80.00 to 120.00% limits and further
supported PD similarity of Gan & Lee Insulin Glargine to Lantus® US RLD and to Lantus® EU RP.

Safety:
 Gan & Lee Insulin Glargine, Lantus® US RLD and Lantus® EU RP were well-tolerated and safe at
single s.c. doses of 0.5 U/kg, when administered to male subjects with T1DM.
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There were no clinically relevant differences between the AE profiles of the 3 IMPs with the
majority of AEs being moderate in intensity and equally distributed.



While anti-insulin antibody status had an effect on PK results, there was no clear difference in PD
results in subjects with and without positive anti-insulin antibodies.

Overall Conclusion:
The primary objectives of the trial were met, i. e. Gan & Lee Insulin Glargine demonstrated both
pharmacokinetic and pharmacodynamic similarities to Lantus® US RLD and to Lantus® EU RP, and
there were no clinically meaningful differences between the AE profiles of Gan & Lee Insulin Glargine,
Lantus® US RLD and Lantus® EU RP.
Date of Report: 19 Jul 2019 (Final Version 1.0)
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LIST OF ABBREVIATIONS AND DEFINITION OF TERMS
Please note that definitions and abbreviations of pharmacokinetic and pharmacodynamic endpoints
are not contained in this list. They can be found in Section 9.7 of this report.
ADA
AE
AMG
ANOVA
AUC
BfArM
BMI
BSA/PBST
CI
CRF
CSR
CV%
DBR
ECG
ECL
EMA
EOT
FAS
FDA
FSFV
GCP
GeoMean
GeoCV%
GMP
GIR
GL glargine
HbA1c
HIV
IB
ICH
IEC
IMP
IMPD
US Lantus
EU Lantus
i.v.
LLOQ
LS-mean
LSLV

Anti-drug antibody (anti-insulin antibody)
Adverse event
Arzneimittelgesetz (German Drug Law)
Analysis of variance
Area under the curve
Bundesinstitut für Arzneimittel und Medizinprodukte (German Federal
Institute for Drugs and Medical Devices)
Body mass index
Bovine serum albumin / Phosphate buffered saline with Tween 20
Confidence interval
Case report form
Clinical study report
Coefficient of variation
Database release
Electrocardiogram
Electrochemiluminiscence
European Medicines Agency
End-of-text
Full analysis set
Food and Drug Administration
First subject first visit
Good Clinical Practice
Geometric mean
Geometric coefficient of variation
Good Manufacturing Practice
Glucose infusion rate
Gan & Lee Insulin Glargine
N-(1-deoxy)-fructosyl-hemoglobin
Human immunodeficiency virus
Investigator’s brochure
International Conference on Harmonisation
Independent Ethics Committee
Investigational medicinal product
Investigational medicinal product dossier
Lantus® US RLD
Lantus® EU RP
Intravenous
Lower limit of quantification
Least square mean
Last subject last visit
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PD
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SAE
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SD
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TIF
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Maximum
Arithmetic mean
Medical Dictionary for Regulatory Activities
Minimum
MLM Medical Labs GmbH
Metabolite 1
Metabolite 2
Meso scale discovery
Mass spectrometry immunoassay-liquid chromatography-mass
spectrometry/mass spectrometry
Number of subjects
Non-steroidal anti-inflammatory drug
Note to file
Pharmacodynamic
Pharmacokinetic
Per protocol population (per protocol set)
Per protocol set (per protocol population)
Profil Mainz GmbH & Co.KG
Profil Institut für Stoffwechselforschung GmbH
Reference listed drug
Reference product
Serious adverse event
Statistical analysis plan
Subcutaneous(ly)
Standard deviation
Subject information/informed consent form
Site initiation visit
System organ class
Trial investigator file
Trial master file
Type 1 diabetes mellitus
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ETHICS
5.1

Independent Ethics Committee

Clinical trial submission and reporting requirements before, during and after completion of the
trial were performed in accordance with national law and local regulations.
Prior to commencement of the trial, the clinical trial application (CTA) form, the trial protocol, the
subject information/informed consent form (SI/ICF) and any other written information provided
to the subjects, subject recruitment procedures, the investigator’s brochure (IB) of Gan & Lee
Insulin Glargine (GL glargine), the investigators’ current curricula vitae and/or documents
evidencing qualifications, and other documents as required were submitted to the responsible
independent ethics committees (IECs). The submission letter clearly identified which documents
were submitted to the IECs.
The following leading IEC reviewed and gave favorable opinion on the submission documentation:
Ethikkommission der Ärztekammer Nordrhein
Tersteegenstraße 9
40474 Düsseldorf, Germany
The consultation on the submitted trial documents occurred together with the following IEC:
Ethikkommission der Landesärztekammer Rheinland Pfalz
Deutschhausplatz 3
55116 Mainz, Germany
A list of the IECs including the name of the chairperson is provided in Appendix 16.1.3.
Written favorable opinion by the leading IEC for the submitted trial protocol (Version 1.0, dated
30 Apr 2018) was given on 9 Jul 2018 prior to commencement of the trial.
After the approval, minor changes were implemented into the protocol (clarifications on antiinsulin antibody analysis and antibody laboratory, change of Sponsor representative, correction of
inconsistencies), which resulted in protocol Version 1.2 dated 01 Aug 2018. As the changes were
non-substantial, the amended protocol was not submitted to the IEC.
The updated trial protocol (Version 1.2, dated 01 Aug 2018) was submitted to the German Federal
Institute for Drugs and Medical Devices (Bundesinstitut für Arzneimittel und Medizinprodukte
[BfArM]) as nonsubstantial amendment 1 (see Sections 5.4 and 9.8.1).
On behalf of the Sponsor, Profil Institut für Stoffwechselforschung GmbH maintained an accurate
and complete record of all submissions that were made to the IECs. The records were filed in the
trial master file (TMF).
5.2

Ethical Conduct of the Trial

The trial was conducted according to Profil’s written instructions (standard operating procedures,
working instructions or process descriptions). Content and definitions of Profil’s written
instructions are based on the following relevant binding documents and standards:
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German Drug Law (Arzneimittelgesetz, AMG) (1)



German Good Clinical Practice (GCP) Ordinance (GCP-Verordnung) (2)



Declaration of Helsinki (3)



International Council for Harmonisation Good Clinical Practice (ICH GCP) (4)
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All subjects participating in this clinical trial were insured through Profil Neuss. The insurance
documents were submitted to the IEC for review. Insurance was provided for the trial subjects in
accordance with the German Drug Law (1).
5.3

Subject Information and Consent

In seeking and documenting informed consent, the investigator complied with the applicable
regulatory requirements and adhered to the ICH GCP guidelines (4) and the requirements in the
Declaration of Helsinki (3).
Prior to any trial-related activity, the investigator gave the subject oral and written information in
a form that the subject could read and understand about all aspects of the trial that were relevant
to the subject’s decision to participate. The subject had ample time to decide whether or not to
participate in the trial.
The subject was informed that his personal trial-related data were used in accordance with the local
data protection law. The level of disclosure was also explained.
The subject was informed that his medical records could be examined by authorized monitors or
clinical quality assurance auditors appointed by the Sponsor, or by inspectors from regulatory
authorities.
A voluntary, signed and dated SI/ICF was obtained from the subject prior to any trial-related
activity. The SI/ICF was also signed and dated by the physician who conducted the informed
consent procedure. A copy of the signed SI/ICF and any additional subject information was given
to each subject.
The responsibility for taking informed consent remained with the research physician.
The informed consent procedure was done at a separate informed consent visit (Visit 0), which
took place 1-28 days before the screening visit (Visit 1).
Version 1.0 of the SI/ICF, dated 02 May 2018, was the first version submitted and its content was
updated in Version 2.0 in response to IEC objections. Thus Version 2.0, dated 13 Jun 2018, was
the only version used in the trial, and is provided in Appendix 16.1.3.
5.4

Competent Authority

Prior to commencement of the trial, the competent authority, BfArM, received the CTA, the trial
protocol, the IB and the investigational medicinal product dossier (IMPD) of GL glargine and
other documents as required. Reporting requirements before, during and after completion of the
trial were performed in accordance with national law and local regulations.
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BfArM approved the originally submitted documents including the trial protocol (Version 1.0,
dated 30 Apr 2018) on 04 Jun 2018 prior to commencement of the trial.
Non-substantial amendments were to be notified to BfArM according to local requirements.
Amendment 1 with minor protocol clarifications (protocol Version 1.2 dated 01 Aug 2018) was
submitted for information; however, no BfArM answer was required.
On behalf of the Sponsor, Profil Neuss maintained an accurate and complete record of all
submissions made to the BfArM. The records were filed in the TMF.
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INVESTIGATORS AND TRIAL ADMINISTRATIVE STRUCTURE
The trial was conducted at 2 clinical sites, Profil Institut für Stoffwechselforschung GmbH,
Hellersbergstraße 9, 41460 Neuss, Germany (Profil Neuss), and Profil Mainz GmbH & Co.KG,
Rheinstr. 4c, 55116 Mainz, Germany (Profil Mainz).
The trial-related responsibilities were defined in the trial-specific responsibility split list, which
was part of the trial contract. In this document responsibility distribution between Sponsor and
Profil as contract research organization and third parties (e.g., contract laboratories) was specified.
A list in Appendix 16.1.4 provides information on the important persons and contract partners
involved in the conduct of the trial and provision of data for the clinical study report (CSR).
Investigators
The coordinating investigator was Tim Heise, MD (Profil Neuss) and the principal investigator
was Leona Plum-Mörschel, MD, PD (Profil Mainz). The coordinating and the principal
investigator’s curriculum vitae as well as the curriculum vitae of the participating sub-investigators
are provided in Appendix 16.1.4 of this report. The term investigator refers to the individual
responsible for the overall conduct of the clinical trial at a trial site. The investigator was
accountable for the conduct of the trial according to the approved protocol, ICH GCP (4) and the
Declaration of Helsinki (3). For responsibilities delegated, the investigator maintained a list of
appropriately qualified persons to whom he/she had delegated specified significant trial-related
duties. The investigator took all necessary technical and organizational safety measures to prevent
accidental or wrongful destruction, loss or deterioration of data. The investigator prevented any
unauthorized access to data or any other processing of data against applicable law. The
coordinating investigator acknowledged receipt of the IB, discussed and approved the protocol,
reviewed and signed the CSR.
Sponsor
The Sponsor of the trial was Gan & Lee Pharmaceuticals USA Corporation.
There were 2 representatives and signatories of Gan & Lee Pharmaceuticals USA Corporation
involved in this trial. Legal representative in the EU was Profil Neuss, Germany.
Contract Research Organization
Project management and pharmacy tasks (packaging, labelling and storage of investigational
medicinal products [IMPs], dosing of subjects) were performed by personnel of Profil Neuss and
Profil Mainz. Preparation of electronic case report forms (eCRFs), data management, generation
of the randomization list, preparation of the statistical analysis plan (SAP), PD, PK and safety
evaluations and statistical analyses, as well as preparation of the CSR were performed by the data
management, statistics and medical writing departments of Profil Neuss.
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Monitoring
Monitoring was the responsibility of Aepodia France S.A.R.L., Les Ulis, France and carried out
by 3 freelance clinical research associates. Trial monitoring was performed by blinded and
unblinded monitors at each trial site.
Clinical Laboratories
Determination of safety laboratory parameters and C-peptide concentrations was performed by
MLM Medical Labs GmbH (MLM), Mönchengladbach, Germany.
Determination of insulin glargine and insulin glargine metabolites 1 and 2 (M1 and M2) was
performed by Arcinova, Alnwick, United Kingdom.
The laboratory for anti-insulin antibodies was WuXi App Tec, Plainsboro, USA.
Safety Management
Pharmacovigilance tasks were the responsibility of the Sponsor and were delegated to the Institute
of Clinical Pharmacology of Hannover Medical School. The tasks are outlined in detail in the
safety management plan for this trial.
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INTRODUCTION
7.1

Background Information on the Investigational Medicinal Products

Insulin is the main therapy option for patients with diabetes and it has been well-established that a
tight glycemic control can prevent or decrease the microvascular complications of diabetes, such
as retinopathy, nephropathy, neuropathy and cardiovascular-related death (5). Most patients, above
all patients with type 1 diabetes mellitus (T1DM), are using an intensified insulin therapy,
consisting of the so-called basal-bolus insulin regime, as a standard. However, despite all attempts,
the intensive insulin therapy with human insulin formulations has not been able to mimic the
physiological insulin secretion. In recent years, insulin analogues have been developed to achieve
this goal (6).
The basic component of the intensified insulin therapy is a basal insulin analogue; as such, insulin
glargine has been in widespread use. It is a derivative of human insulin in which asparagine at
position A21 is substituted with glycine in the A-chain, and two arginine residues are attached to
the C-terminus of the B-chain of human insulin (21A-Gly-30Ba-L-Arg-30Bb-L-Arg-human
insulin). This results in a shift in the isoelectric point of insulin glargine (close to 7.0) which
renders the insulin soluble at a pH of 4-5 in the vial prior to administration, but causes precipitation
upon injection into the neutral subcutaneous environment, where it forms a depot from which it is
slowly released resulting in a protracted pharmacodynamic effect.
Lantus® is a long-acting insulin analogue with insulin glargine as active ingredient. It is indicated
for once daily subcutaneous administration in subjects with diabetes. It was developed by Sanofi
(formerly Sanofi-Aventis), and has been marketed in the United States (US reference listed drug
[RLD]) and in the EU (reference product [RP]) since 2000.
Gan & Lee’s Insulin Glargine is a long-acting insulin analogue developed and manufactured by
Gan & Lee Pharmaceuticals and has similar excipients to those of Lantus®. The IMP is referred to
as GL glargine and this trial compared it to US Lantus and EU Lantus.
7.2

Trial Rationale

The aim of this trial was to evaluate similarity with regard to the primary PK and PD endpoints of
the IMP GL glargine to the two comparator products US Lantus and EU Lantus. Demonstration
of biosimilarity is necessary to achieve marketing authorization.
This clinical trial was designed based on the general requirements for demonstration of the similar
nature of biological products in terms of safety and efficacy. General requirement included in the
recommendations given by the European Medicines Agency (EMA) (7) and relevant general
considerations from the Food and Drug Administration (FDA) guidance for industry (December
2016) (8) were also implemented in this trial.
7.3

Risk-Benefit Considerations

Potential Risks
GL glargine, a recombinant insulin glargine, has been marketed in 10 countries since 2005. It was
developed as a biosimilar medicinal product to Lantus for the treatment of diabetes mellitus in
adults, adolescents and children aged 2 years and above. Based on the physiochemical and
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structural similarity between the GL glargine and the comparator insulin glargine formulations, no
significant clinical differences were expected.
Hypoglycemia is considered the most frequent adverse reaction of insulin therapy. In this trial,
hypoglycemia risk was minimized. Insulin was administered in a medically supervised
environment and a clamp device kept the subject’s blood glucose level constant at 100 mg/dL with
only slight deviations for 30 hours after dosing. To minimize the hypoglycemia risk further, blood
was sampled manually at regular intervals as specified in Table 9-4 during the clamp experiment,
and the blood glucose level was checked with another laboratory device (Super GL glucose
analyzer, Dr. Müller Gerätebau GmbH, Freital, Germany).
Injection site reactions included local skin and allergic reactions at the injection site with
reddening, unusually intense pain when injecting, itching, hives, swelling or inflammation.
Allergy (general), severe allergic reactions with insulin glargine could include signs such as:
large-scale skin reactions (rash and itching all over the body), angioedema, shortness of breath, a
hypotension with palpitations and sweating.
Other possible side effects included edema, dysgeusia or myalgia.
The similarity of GL glargine with the currently approved and marketed reference product Lantus
was demonstrated in a series of non-clinical studies, including a 4-week rat toxicology study.
Supportive clinical studies with GL glargine also suggest a similar safety and efficacy profile to
the reference insulin Lantus.
Given the similarity of the clinical safety profiles between GL glargine and EU-sourced Lantus,
the Lantus SmPC (9) was used as the reference for relatedness for adverse events (AEs).
Trial-related risks were mainly associated with venous blood sampling and insertion of intravenous
catheters for the clamp experiment. These risks were minimal, because of standard blood sampling
and injection techniques.
The investigator informed the subjects about potential risks of insulin glargine and other trialrelated procedures before they entered the trial.
Potential Benefits
With the exception of medical examinations, a trial subject was not likely to derive any personal
health-related benefits from participating in the trial. The results of the trial may possibly
contribute to the development of an alternative treatment option for diabetes mellitus in the future.
Risk-Benefit Assessment
The overall residual risk for subjects participating in this trial was believed to be acceptable.
While the potential risks are minimal, the findings of this trial might reveal information that could
improve medical care for people with diabetes.
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TRIAL OBJECTIVES AND ENDPOINTS
8.1

Objectives

8.1.1

Primary Objectives



To evaluate biosimilarity with regard to the total and maximum PK exposure during one dosing
interval (AUCins.0-24h, Cins.max) of Gan & Lee Insulin Glargine with Lantus® (US RLD/EU RP)
in subjects with T1DM



To evaluate biosimilarity with regard to the total and maximum PD response during one dosing
interval (AUCGIR.0-24h, GIRmax) of Gan & Lee Insulin Glargine with Lantus® (US RLD/EU RP)
in subjects with T1DM.

8.1.2

Secondary Objectives



To compare the PK and PD properties of Gan & Lee Insulin Glargine and of Lantus ® (US
RLD/EU RP)



To assess the safety and tolerability of Gan & Lee Insulin Glargine and of Lantus ® (US
RLD/EU RP).

8.2

Endpoints

8.2.1

Primary Endpoints

Note: According to the laboratory manual dated 06 Jul 2018 and note to file 04 dated 29 Oct 2018,
plasma insulin samples were used in this trial, although the protocol referred to serum insulin
samples.
8.2.1.1



AUCins.0-24h, area under the plasma insulin concentration curve from 0 to 24 hours
Cins.max, maximum observed insulin concentration

8.2.1.2



8.2.2.1





Secondary Endpoints
Secondary Pharmacokinetic Endpoints

AUCins.0-12h, AUCins.12-24h, AUCins.0-, areas under the plasma insulin concentration curve in the
indicated time intervals
tmax.ins, time to maximum observed plasma insulin concentration

8.2.2.2


Primary Pharmacodynamic Endpoints

AUCGIR.0-24h, area under the glucose infusion rate curve from 0 to 24 hours
GIRmax, maximum observed glucose infusion rate

8.2.2


Primary Pharmacokinetic Endpoints

Secondary Pharmacodynamic Endpoints

AUCGIR.0-12h, AUCGIR.12-24h, areas under the glucose infusion rate curve in the indicated timeintervals
AUCGIR.0-last, area under the glucose infusion rate curve from 0 hours until the end of clamp
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tmax.GIR, time to maximum glucose infusion rate

8.2.3
8.2.3.1

Exploratory Endpoints
Exploratory Pharmacokinetic Endpoints



t½, terminal plasma elimination half-life calculated as t½=ln2/λz



z, terminal elimination rate constant

8.2.3.2

Exploratory Pharmacodynamic Endpoints



Duration of action, time until blood glucose levels was consistently above 150 mg/dL



Time to onset of action, time from trial product administration until blood glucose
concentration has decreased at least 5 mg/dL from baseline, where baseline is defined as the
mean of blood glucose levels from –6 to –2 minutes before trial product administration as
measured by ClampArt (Profil Neuss, Germany)

8.2.4

Safety Endpoints



AEs



Local tolerability



Laboratory safety parameters



Physical examination



Vital signs



Electrocardiograms (ECGs)



Blood glucose



Anti-insulin antibodies (sampled for potential analysis in case of safety concerns or unusual
PK response)
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INVESTIGATIONAL PLAN
9.1

Overall Trial Design and Plan - Description

This was a Phase 1 trial. The trial was a multicenter, randomized, double-blind, single dose, 3-way
cross-over, 3-treatment, euglycemic glucose clamp trial in male subjects with T1DM. The trial
was carried out in 2 centers in Germany (see Section 6). Figure 9-1 provides an overview of the
chronological structure of the trial.

R

Figure 9-1

Schematic Overview of the Chronological Structure of the Trial

R: Randomization, V: Visit

At Visit 2, subjects were randomized to 1 of 6 possible sequences of IMP administration. The 3
IMPs were administered in a complete crossover design with a 5 to 21 day washout period after
each dosing. The planned trial duration per subject was about 4 weeks (range: 3-12 weeks).
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A flow chart of trial activities is presented in Table 9-3, and the procedure schedules for Visit 2 to
4 are provided in Table 9-4. A detailed description of the single experimental methods employed
can be found in Section 9.5.1. For a description of assessments and procedures per visit, please
refer to the trial protocol provided in Appendix 16.1.1. A sample CRF can be found in
Appendix 16.1.2.
9.2

Discussion of Trial Design, Including the Choice of Control Groups

This clinical trial was designed based on the general requirements for demonstration of the similar
nature of biological products in terms of safety and efficacy included in the recommendations
given by EMA (7) and relevant general considerations from the Food and Drug Administration
(FDA) guidance for industry (December 2016) (8) were also implemented in this trial.
A single dose crossover design was chosen in order to reduce variability and increase the power
as each subject acted as its own control. The total number of subjects needed with a crossover
design was decreased as compared to a parallel group design.
Randomization and blinding were used in order to avoid bias introduced through an association
between allocation order of IMP and subject characteristics.
In order to simultaneously assess exposure and activity of biosimilar insulin products, the
euglycemic clamp technique was used to jointly determine the glucodynamic and pharmacokinetic
(PK) properties of insulin products. The clamp setting was based on an automated glucose clamp
technique with continuous blood glucose measurements and minute-by-minute adaptations of
glucose infusion rates to achieve the highest clamp quality possible while also reducing potential
investigator-related bias. Moreover, the euglycemic clamp technique minimized the risk of any
drug-induced hypoglycemia (10).
A clamp duration of 30 hours was chosen in order to assess the complete PK and PD profiles of a
single dose beyond the typical dosing interval of 24 hours and also to enable the assessment of the
duration of action.
To avoid any carry-over effect between dose administrations, a minimum resting period of at least
5 days between consecutive dosing visits was introduced.
The dose of 0.5 U/kg body weight was chosen in accordance with the guideline recommendations
(7). This dose is expected to provide a robust dose-response relationship in subjects with T1DM
(11, 12).
9.3

Selection of Trial Population

It was planned to randomize 114 subjects in order to obtain 100 subjects who completed the trial.
In accordance with the “Guideline on non-clinical and clinical development of similar biological
medicinal products containing recombinant human insulin and insulin analogues” (7), a population
of subjects with T1DM was chosen as the appropriate trial population to avoid confounding the
results by endogenous insulin. Since insulin sensitivity in women may vary during the menstrual
cycle, only men were included in accordance with current guideline recommendations.
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The main inclusion and exclusion criteria were chosen to ensure the inclusion of a generally
healthy (apart from T1DM) homogenous trial population, and to minimize other factors which
could influence on insulin sensitivity or the safety and well-being of subjects.
9.3.1

Inclusion Criteria

A subject was eligible for inclusion in this trial only if all of the following screening criteria were
met:
1. Signed and dated informed consent obtained before any trial-related activities
2. Male subject with T1DM for at least 12 months prior to screening as diagnosed clinically
3. Age between 18 and 64 years, both inclusive
4. Body Mass Index (BMI) between 18.5 and 29.0 kg/m2, both inclusive
5. N-(1-deoxy)-fructosyl-haemoglobin (HbA1c) ≤ 9.0 %
6. Fasting negative C-peptide (≤ 0.30 nmol/L)
7. Total insulin dose of < 1.2 (I)U/kg/day
8. Stable insulin regimen for at least 2 months prior to screening
9. Considered generally healthy (apart from T1DM) upon completion of medical history, physical
examination, vital signs, ECG and analysis of laboratory safety variables, as judged by the
investigator.
9.3.2

Exclusion Criteria

A subject was not eligible for inclusion in this trial if any of the following criteria were met at
screening:
1. Known or suspected hypersensitivity to IMPs or related products
2. Previous participation in the trial (defined as randomized)
3. Receipt of any medicinal product in clinical development within 30 days or 5 half-lives
(whichever is longer) before randomization in this trial
4. History of multiple and/or severe allergies to drugs or foods or a history of severe anaphylactic
reaction
5. Any history or presence of cancer except basal cell skin cancer or squamous cell skin cancer
as judged by the investigator
6. Any history or presence of clinically relevant comorbidity (with the exception of conditions
associated with diabetes mellitus), or signs of acute illness, as judged by the investigator
7. Proliferative retinopathy or maculopathy (based on a recent [<1.5 years] ophthalmologic
examination) and/or severe neuropathy, in particular autonomic neuropathy, as judged by the
investigator
8. Recurrent severe hypoglycemia (more than 1 severe hypoglycemic event during the past
6 months) or hypoglycemic unawareness as judged by the investigator
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9. Increased risk of thrombosis, e.g. subjects with a history of deep leg vein thrombosis or family
history of deep leg vein thrombosis, as judged by the investigator
10. Significant history of alcoholism or drug abuse as judged by the investigator or consuming
more than 24 g alcohol/day
11. Symptomatic hypotension or supine blood pressure at screening (after resting for at least 5 min
in supine position) outside the range of 90-140 mmHg for systolic or greater than 90 mmHg
for diastolic pressure
Clarification regarding exclusion criterion 11: Excluding white-coat hypertension. If a
repeated measurement showed values within the range, the subject could be included in the
trial. This exclusion criterion also pertained to subjects being on anti-hypertensives.
12. Heart rate at rest outside the range of 50-90 beats per minute
13. Clinically significant abnormal standard 12-lead ECG after 5 minutes resting in supine position
at screening, as judged by the investigator
14. A positive result in the alcohol and/or urine drug screen at the screening visit
15. Not able or willing to refrain from smoking and use of nicotine substitute products one day
before and during the inpatient period
16. Positive to the screening test for Hepatitis Bs antigen or Hepatitis C antibodies and/or a positive
result to the test for HIV-1/2 antibodies or HIV-1 antigen
17. Any medication (prescription and non-prescription drugs) within 14 days before IMP
administration, with the exception of occasional use of paracetamol or nonsteroidal antiinflammatory drugs (NSAIDs)
Clarification regarding exclusion criterion 17: Exceptions were insulin products, stable
treatment with thyroid hormones, lipid-lowering and/or antihypertensive drugs. Paracetamol
or NSAIDs for occasional use to treat pain were allowed.
18. Blood donation or blood loss of more than 500 mL within the last 3 months
19. Mental incapacity, unwillingness or language barriers precluding adequate understanding or
cooperation
20. Fertile male with female partner(s) without using a highly effective contraceptive method in
combination with spermicide-coated condoms from the first dosing until 1 month after dosing
Clarification regarding exclusion criteria 20: Highly effective contraceptive methods were
considered those with a failure rate less than 1% undesired pregnancies per year including
surgical sterilisation, hormonal intrauterine devices (coil), oral hormonal contraceptives,
sexual abstinence or a surgically sterilized partner. Surgically sterilized men were considered
as not being fertile.
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Removal of Subjects from Therapy or Assessment
General Withdrawal Criteria

Subjects had the right to discontinue trial participation at any time for any reason.
The subject could be withdrawn from the trial at the discretion of the investigator or the Sponsor
if judged non-compliant with trial procedures or due to a safety concern specifically, for the
following reasons:
1. A protocol deviation or concurrent illness, which in the clinical judgement of the investigator
or after discussion with the Sponsor, could invalidate the trial by interfering
pharmacokinetically or pharmacodynamically with the IMPs
2. AE: subject reported symptoms, which were considered unacceptable by the subject and/or the
investigator
3. Body weight change of more than 5% compared to the first dosing visit (Visit 2)
4. Severe hypoglycemia between visits 2 and 5
5. Severe deterioration of blood glucose control between visits 2 and 5 which might constitute an
unacceptable safety concern in case of continued participation.
In case of discontinuation following dosing with one of the IMPs, the subject was asked for a
complete follow-up visit, if possible.
9.3.3.2

Dosing Day Exclusion Criteria

Subjects who fulfilled one or more of dosing day exclusion criteria were excluded from the trial
day. The trial day could be rescheduled 1-14 days later. Each of the dosing visits could only be
rescheduled once.
1. Consumption of alcohol within 24 hours prior to IMP administration or a positive result of the
breath alcohol test
2. Consumption of coffee, tea, chocolate, cola, energy drinks 24 hours prior to planned time of
IMP administration
3. Strenuous exercise within 48 hours prior to IMP administration
4. Any medical condition or AE that could interfere with glucose metabolism, as judged by the
investigator
5. Any use of prescription or non-prescription medication according to exclusion criterion no. 17
6. Fasting for less than 10 hours before IMP administration. Minor intake of rapidly absorbable
carbohydrates (up to 20 g carbohydrates) were allowed if necessary to prevent or treat
hypoglycemia
7. Hypoglycemia (blood glucose ≤63 mg/dL or plasma glucose ≤70 mg/dL) less than 24 hours
prior to planned dosing time posing a safety problem as judged by the investigator
8. Injection of ultra-long acting insulin (i.e. insulin degludec or insulin glargine U300) less than
72 hours prior to planned dosing time of the respective trial day
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9. Injection of long-acting insulin (e.g. insulin glargine U100 or insulin detemir) less than
48 hours prior to planned dosing time of the respective trial day
10. Injection of intermediate-acting NPH insulin less than 24 hours prior to planned dosing time
of the respective trial day
11. Injection or infusion of a bolus of short-acting human insulin or rapid-acting insulin analogues
less than 6 hours prior to dosing time of the respective trial day. Between 12 and 6 hours prior
to the dosing time the total amount given as bolus or multiple boli should not exceed 6 U.
12.Infusion of short-acting human insulin or rapid-acting insulin analogues less than 4 hours prior
to dosing time of the respective trial day.
9.3.3.3

Subject Replacement

It was planned to have 100 subjects complete the trial according to the sample size calculation (see
Section 9.7.2). To account for discontinued subjects (defined as subjects concluding participation,
prior to completion of all protocol-required elements after randomization), a total of 114 subjects
was randomized. Subjects who discontinued trial participation could be replaced to ensure that
100 subjects completed the trial.
9.3.3.4

Premature Termination of the Trial

The Sponsor, investigator or a pertinent regulatory authority could decide to stop the trial or part
of the trial at any time, but agreement on procedures to be followed was to be obtained. Please
refer to the trial protocol (Appendix 16.1.1) for details.
This trial was not prematurely terminated.
9.4
9.4.1

Treatments
Treatments Administered

Each subject was randomly allocated to a treatment sequence consisting of 3 dosing visits during
which the subject received GL glargine, Lantus® (EU RP) and Lantus® (US RLD), see Section 9.1.
The dose of IMP was 0.5 U/kg on each dosing day, based on the body weight measured prior to
the first dosing of IMP at Visit 2 (see details in Section 9.4.5).
IMPs were administered using a pre-filled pen. An appropriately trained person performed dose
administration according to the randomization list. If possible, the same person administered all
injections to one subject.
The blood glucose clamp target level of 100 mg/dL prior to dosing was achieved by a variable
intravenous (i.v.) infusion of insulin glulisine (Apidra®; see also Section 9.5.1.2).
9.4.2
9.4.2.1

Identity of Investigational Products.
Investigational Medicinal Products

The IMPs listed in the table below were used in this trial:
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Specification of Investigational Medicinal Products (IMPs) Used in the Trial

IMPs

Strength

Batch No.

Expiry Date

Pharmaceutical
Dosage Form

Dose and Route per
Administration

Gan & Lee Insulin
Glargine
(insulin glargine)

100 U/mL

1217110621

05 Nov 2019

3 mL pre-filled
pens

0.5 U/kg, s.c.

Lantus® (EU RP)
(insulin glargine)

100 U/mL

7F4769A

29 Feb 2020

3 mL pre-filled
pens

0.5 U/kg, s.c.

Lantus® (US RLD)
(insulin glargine)

100 U/mL

7F4647A

31 Mar 2020

3 mL pre-filled
pens

0.5 U/kg, s.c.

Manufacturer of Gan & Lee Insulin Glargine was Gan & Lee Pharmaceuticals, No. 8 Nanfeng
West 1st Street, Huoxian Town, Tongzhou District, Beijing, China.
Manufacturer of Lantus® (EU RP) was Sanofi Deutschland GmbH, Brüningstraße 50, 65926
Frankfurt am Main, Germany.
Manufacturer of Lantus (US RLD) was Sanofi-Aventis U.S. LLC, Bridgewater, NJ, 08807, USA.
Almac, Clinical Services Limited, Seagoe Industrial Services Estate, 9 Charleston Road,
Craigavon, County Armagh, BT635PW, UK, was responsible for the import and final release of
the IMPs. Profil was responsible for labelling. The manufacturing and packaging of the IMPs was
in accordance with Good Manufacturing Practice (GMP) (13).
All IMPs were administered as 0.5 U/kg s.c. doses by using a pen with a needle length of 8 mm
(Novofine 8 0.30x8mm, 30G). Identical pen needles were used for all administrations.
9.4.2.2

Packaging and Labelling of Investigational Medicinal Products

Labelling of the IMPs was in accordance with local regulations, trial requirements and Annex 13
of EU Guidelines to GMP (13). Labelling was performed by an unblinded person of Profil who
was not involved with the clinical conduct of the trial.
Products were packed open-label and the boxes were not labelled for individual subjects.
Enough IMPs were packed for the scheduled number of subjects. A buffer volume of IMPs was
provided in case of replacement of withdrawn subjects or damaged IMPs.
9.4.2.3

Storage and Drug Accountability of Investigational Medicinal Products

All IMPs were stored and handled in accordance with the manufacturer instructions and/or the
product labeling at the investigator’s site, i.e., refrigerated (2 °C to 8 °C), and not exposed to
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excessive heat and direct sunlight and never frozen. Used medication could be kept at ambient
conditions.
All used, partly used and unused IMP/packaging were to be kept by the investigator. Used and
unused pens were to be stored separately.
The investigator had to ensure the availability of proper storage conditions and record and evaluate
the temperature. Temperature of the refrigerator used for drug storage was monitored continuously,
and an alarm system was established. The investigator had to inform the monitor immediately if
any IMP had been stored outside specified conditions (e.g., outside temperature storage). IMP that
had been stored improperly was not to be dispensed to any subject before it had been re-evaluated
and approved for further use. The investigator had to take appropriate action to ensure correct
storage.
The investigator kept an accurate record of all IMPs received and the products used for each
subject in a drug accountability record.
9.4.2.4

Dispensing and Destruction of Investigational Medicinal Products

No IMPs were to be dispensed to any person not enrolled in the trial.
Upon completion of the trial, the Sponsor was responsible for destruction or storage of IMPs (used,
partially used or unused). These duties could be delegated to the site and had to be documented in
the trial investigator file (TIF).
9.4.2.5

Retention Samples

A sufficient amount of extra IMPs was supplied to the trial site in order to meet the US FDA
requirement for drug retention, needed for specification testing of each formulation (14). The trial
site randomly selected the retention samples from all IMPs supplied by the Sponsor. The retention
samples will be stored by the investigator, or its sub-contractor (with permission from Sponsor
before subcontracting) under the predefined conditions and for the period of time specified in 21
CFR § 320.38(e) in an area segregated from the area where testing is conducted, with access
limited to authorized personnel.
None of the retained clinical supplies will be destroyed by Profil, or its sub-contractor, without the
written permission of the Sponsor.
9.4.3

Methods of Assigning Subjects to Treatment Groups

This was a randomized trial. Subjects were evenly allocated to 1 out of 6 sequences. Assignment
of treatment allocation and order of assessments took place at the trial sites at Visit 2.
The randomization list was generated by Profil Neuss using the computer program RANCODE
Professional 3.6 (idv Datenanalyse und Versuchsplanung, Gauting/München, Germany) and
distributed to the trial sites Profil Neuss and Profil Mainz.
A subject was only randomized if he complied with all inclusion/exclusion and dosing day
exclusion criteria. Randomization occurred as close as possible to the first administration of IMP.
When a subject was randomized in Profil Neuss, he was assigned to the lowest available
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randomization number from the randomization list (i.e., in ascending order starting with #1001,
1002…). When a subject was randomized in Profil Mainz, he was assigned to the highest available
randomization number (i.e., in descending order starting with #1114, 1113...). It was planned to
randomize 114 subjects to ensure that approximately 100 subjects completed the trial.
No additional subject was randomized since the number of discontinued subjects was below 14.
The randomization lists including the treatment allocation can be found in Appendix 16.1.7.
9.4.4

Selection of Doses in the Trial

The dose of 0.5 U/kg body weight was chosen for this trial in accordance with the guideline
recommendations for testing long-acting insulin preparations; and in order to provide a robust
dose-response relationship in male T1DM subjects.
9.4.5

Selection of Timing and Dose for Each Subject

The IMP administration was in accordance with the randomization list provided by Profil Neuss.
The unblinded person (appropriately trained person) authorized to prepare the dose and administer
the IMP in accordance with the randomization list prepared the treatments required for each subject
on each dosing day. The preparation was checked by a second unblinded person who was not
involved in the conduct of the trial.
The pen for the subjects to be dosed on the respective day was marked with randomization number
and visit.
To calculate the amount of insulin given for each subject, the body weight measured prior to the
first dosing at Visit 2 (in kg) was determined to one decimal place and the amount of insulin
calculated was rounded up or down to integer numbers.
The injection site was marked with a pen. The calculated volume of insulin was administered by
a pre-filled pen, while ensuring that the identity of the IMP was not revealed to the subject or any
blinded person involved in the conduct of the trial. IMP was administered into a lifted skin fold of
the abdominal wall into the peri-umbilical area using a standardized skin-fold technique.
The IMP was administered when blood glucose had stabilized. The blood glucose had to be kept
within a range of 90 mg/dL to 110 mg/dL from 30 minutes until the time of IMP administration
(with no deviation of more than 5 min from this range). If the target blood glucose level could not
be established before 14:00, the visit was terminated and the subject rescheduled.
The subjects had to stay in bed during the entire clamp procedure and were not allowed to consume
anything except for water. Subjects were also asked to keep their usual exercise patterns
throughout the trial (see Section 9.5.1.4 for further details).
9.4.6

Blinding and Code Breaking Procedures

This was a double-blind randomized trial. Except for the unblinded persons involved in the
preparation of the IMP, everyone involved in the trial was blinded until after completion of the
trial and the final data review. Treatment assignment was kept strictly confidential and accessible
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only to authorized persons until after the time of unblinding. Codes with treatment assignment
were, however, readily available to the blinded personnel in case of an emergency.
Sealed codes with the subject randomization number containing information about the treatment
at each visit were prepared for each subject. Each one set of codes was kept at each of the two trial
sites in the office of the physician on duty (during the entire trial period), and one set was kept
under the responsibility of the Sponsor’s responsible pharmacovigilance unit, Medizinische
Hochschule Hannover, Institut für Klinische Pharmakologie, and was only used in case of code
break need. While the sets at the clinical trial sites were used for emergency unblinding, the sets
at the pharmacovigilance were used for unblinding for regulatory reporting purposes.
The code for a particular subject could be broken by an investigator in a medical emergency if
knowing the identity of the treatment allocation would influence the treatment of the subject.
Whenever a code was broken, the person breaking the code had to record the time, date and reason
as well as his/her initials in the source documents and on the code envelope. The breaking of
blinded codes in case of medical emergency for one subject should not unblind the trial personnel
to the treatment information of other subjects. The person performing the unblinding had to inform
as few people as possible about the result of the unblinding. All persons unblinded for a specific
subject had to be documented.
If the trial site needed to break the code, the Sponsor should have been contacted prior to breaking
the code, if possible. In all cases, the trial monitor had to be notified within 24 hours after the code
had been broken.
All codes (whether broken or not) were kept throughout the trial period. The codes kept at the trial
site were checked by the monitor and no code break occurred at the sites.
The code for subject 1086/242 was broken by the Sponsor’s pharmacovigilance unit for regulatory
reporting purposes of a suspected unexpected serious adverse reaction (SUSAR). The codes for
all other subjects remained unbroken.
After end of trial, all emergency envelopes were filed in the TMF.
9.4.7

Prior and Concomitant Therapy

A concomitant medication was defined as any medication, other than the IMPs and current diabetes
treatment (including insulins for diabetes therapy wash-out), which was taken during the trial,
including screening and follow-up periods.
Details of any concomitant medication were recorded at trial entry (i.e. at screening). Any changes
in concomitant medication were recorded at each visit. A change in medication due to an AE was
recorded and reported. If the change in medication influenced the subject’s eligibility to continue
in the trial, the Sponsor and monitor had to be informed.
Occasional use of paracetamol or NSAIDs was allowed, except 12 hours post-dosing.
For prohibited medications and possible exceptions please refer to the in- and exclusion criteria.
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Treatment Compliance

In this trial, trained unblinded members of staff performed all administrations of the IMP at the
trial sites and the administrations were supervised by a second person. The administered doses
were recorded in the drug accountability form/CRF. Pharmacokinetic assessments supported the
evaluation of compliance with IMP administration.
9.5
9.5.1
9.5.1.1

Pharmacokinetic, Pharmacodynamic and Safety Variables
Pharmacokinetic, Pharmacodynamic and Safety Measurements Assessed and Flow
Chart
Pharmacokinetic Assessments

A series of blood samples was taken at the times specified in Table 9-4. Sample handling,
processing, and storage instructions were detailed in a separate laboratory manual. PK blood
samples were analyzed for insulin glargine, glargine M1, and glargine M2 metabolite
concentrations by Arcinova, Alnwick, UK, using a fully validated analytical method (mass
spectrometry immunoassay-ultra performance liquid chromatography-mass spectrometry/mass
spectrometry, MSIA-UPLC-MS/MS). The lower limit of quantification (LLOQ) was 70 pg/mL
and the upper limit of quantification was 5000 pg/mL.
An aliquot (300 μL) of each sample was transferred to a 96-well polypropylene plate and combined
with bovine insulin internal standard (250 μL). Samples were then eluted with adrenocorticotropic
hormone (ACTH) using mass spectrometry immunoassay (MSIA) dart tips on a Thermo Versette.
An aliquot (25 μL) of each extracted sample was then analyzed by LC-MS/MS together with
quality control samples and a multilevel calibration.
Any reported values above the range of the calibration curve were derived from dilution of the
respective samples. During validation studies it was demonstrated that concentrations up to 50,000
pg/mL of glargine, M1 and M2 in plasma could be reliably analyzed when diluted into the
calibration range. All samples were analysed in accordance with the validated method and within
the validated stability time frame (251 days at approx. -80°C).
The bioanalytical methodology and procedures were documented in a Sample Analysis Outline;
and both the Sample Analysis Outline, and the Bioanalysis Phase Report are provided in
Appendix 16.1.10.
9.5.1.2

Pharmacodynamic Assessments

On each dosing day, the PD response to IMP administration was measured using the euglycemic
clamp method.
Blood glucose was analyzed at the trial site using the Super GL glucose analyzer (Dr. Müller
Gerätebau GmbH, Freital, Germany) approximately every 30 minutes for safety and adjustments
of the clamp device’s glucose sensor (if needed).
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Glucose Clamp Procedure
The euglycemic glucose clamp is a validated method in which the GIR needed to ensure constant
blood glucose at a pre-determined level is used as a surrogate marker for the PD effect of a glucoselowering drug, such as exogenous insulin (10, 15).
The euglycemic glucose clamp was performed by means of a computer-controlled glucose clamp
device (ClampArt; Profil Neuss, Germany). Subjects were connected to ClampArt, which
monitored the subject’s blood glucose continuously. The device calculated a median blood glucose
value every minute. Based on this value, GIRs were calculated every minute using the algorithm
implemented into the device and were administered automatically by the device to keep the
subject’s blood glucose concentration constant at a pre-determined target level. Approximately
2 mL of blood per hour were sampled for glucose monitoring by the clamp device. The device’s
glucose measurements were verified approximately every 30 minutes or more frequently, if
needed, by blood glucose measurements with a laboratory glucose analyzer.
The subjects remained fasting and stayed in a supine or semi-supine position during the entire
glucose clamp. The subjects were allowed to drink water ad libitum during the glucose clamp
experiment, but otherwise had no oral intake.
Invasive procedures
For sampling of arterialized venous blood for ClampArt’s blood glucose measurements, a hand or
forearm vein of one arm was cannulated. This hand remained under a heating pad throughout the
clamp procedure. The heating of the hand resulted in an arterialization of the venous blood due to
a reflexive opening of arterio-venous shunts (16, 17). A low dose heparin solution
(10,000 U/100 mL saline) was infused via a double lumen catheter. The heparin solution was taken
up together with blood used for the blood glucose measurement in the other lumen of the catheter
and helped to prevent blood clotting in the system.
A catheter was inserted into the same arm for obtaining blood samples. This cannula was kept
open by use of a mandrin/stylet.
A forearm vein of the contralateral arm was cannulated with an 18-gauge polytetrafluoroethylene
(PTFE) catheter for the clamp device’s controlled variable glucose infusion and for the infusion
of insulin glulisine (Apidra®), if needed during the run-in period.
Run-in period
The subjects were connected to the glucose clamp device at least 1 hour prior to the administration
of IMP (Table 9-4).
A variable i.v. infusion of insulin glulisine (15 U Apidra® [100 U/mL] in 49 mL saline and 1 mL
of the subject’s blood) or glucose (diluted with saline prior to infusion) was initiated in order to
obtain a glucose clamp target level of 100 mg/dL. The insulin infusion rate and GIR were recorded.
Whenever insulin was administered, GIR was to be stopped and vice versa. Any glucose infusion
was to be stopped from 1 hour prior to IMP administration. The glucose clamp target level was

This confidential document is the property of Gan & Lee Pharmaceuticals USA Corporation. No unpublished information
contained herein may be disclosed without prior written approval from Gan & Lee Pharmaceuticals USA Corporation. Access
to this document must be restricted to relevant parties.

Study ID
GL-GLA-CT1002

Clinical Study Report
EudraCT No.
Date
2017-004965-28
19 Jul 2019

Status/Version No.
Final 1.0

Page
39 of 111

kept at 100 mg/dL ± 10% from 30 minutes before dosing until dosing. Any insulin infusion had to
be stopped from 20 minutes prior to IMP administration.
The blood glucose (as measured by ClampArt) had to be kept within a range of 90 mg/dL to
110 mg/dL from 30 minutes until the time of IMP administration. The blood glucose level was not
allowed to deviate from this target range for more than 5 minutes; otherwise the run-in period had
to be adequately extended in order to fulfil the target ranges.
If the target blood glucose level could not be established before 14:00, the visit was terminated
and the subject rescheduled for a new dosing visit 1–7 days later.
Clamp period
After IMP administration at time t=0, the clamp device-controlled variable glucose infusion was
initiated as soon as blood glucose (as measured by ClampArt) had dropped by 5 mg/dL from
baseline blood glucose (defined as the mean of blood glucose values from -6 to -2 min as measured
by ClampArt).
The glucose clamp device automatically calculated the appropriate adjustments of the intravenous
GIR using an algorithm based on the actual measured blood glucose concentration and the grade
of variability in the preceding 1 minute. The GIR necessary to keep the blood glucose
concentration at the target level (100 mg/dL) was recorded every minute throughout the glucose
clamp. The glucose clamp lasted for 30 hours after IMP administration. The clamp was terminated
early in case blood glucose exceeded 180 mg/dL (confirmed by a measurement using the
laboratory glucose analyzer Super GL glucose analyzer) with no glucose infusion within the
preceding 30 minutes. The subject’s blood glucose was then lowered to the euglycemic range by
means of i.v. or s.c. administered insulin glulisine. PK sampling and safety assessments continued
as planned until 30 hours post dosing. Regular blood glucose measurements for safety could be
performed at the discretion of the investigator.
9.5.1.3

Safety Assessments

Adverse Events -Definition
An AE was any untoward medical occurrence in a trial subject administered an IMP and which
did not necessarily have a causal relationship with this treatment. An AE could therefore be any
unfavorable and unintended sign (including an abnormal laboratory finding), symptom or disease
temporally associated with the use of an IMP, whether or not considered related to the product.
AEs included:


A clinically significant worsening of a concomitant illness



A clinical laboratory abnormality which was clinically significant, i.e., any abnormality
that suggested a disease and/or organ toxicity and was of a severity that required active
management. Active management included active treatment or further investigations.



Hypoglycemic episodes



Injection site reactions
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The following was not reported as AEs, if recorded prior to first dosing:


Pre-planned procedures, unless the condition for which the procedure was planned had
worsened from the first trial-related activity after the subject had signed the SI/ICF



Pre-existing conditions found as a result of screening procedures prior to first dosing (preexisting conditions were reported as medical history or concomitant illness).

Serious Adverse Events - Definition
A serious adverse event (SAE) was any untoward medical occurrence that at any dose:


Resulted in death



Was life-threatening



Required inpatient hospitalization or prolongation of existing hospitalization



Resulted in persistent or significant disability or incapacity



Was a congenital anomaly or birth defect



Was an important medical event.

For a definition of adverse drug reactions, and unexpected AE/adverse drug reaction please refer
to the trial protocol section 9.1 (Appendix 16.1.1).
Suspected Unexpected Serious Adverse Reaction
A SUSAR was an AE, fulfilling one of the criteria of seriousness and being assessed as related to
IMP application, the nature or severity of which was not consistent with the applicable reference
document (e.g. IB for an unapproved investigational product or EPAR/SmPC for an approved
product).
Hypoglycemia
Symptomatic hypoglycemia was regarded as an AE and recorded and documented on a
hypoglycemia CRF page.
As this trial was performed under euglycemic glucose clamp conditions, constant monitoring of
blood glucose levels and continuous infusion of glucose prevented the development of severe
hypoglycemia in the first 30 hours following dose administration. However, as the IMPs could
have a longer blood glucose lowering effect, blood glucose levels and any symptoms of
hypoglycemia were monitored at the discretion of the investigator after the termination of the
glucose clamp.
Severe hypoglycemia: A hypoglycemic event requiring assistance of another person to actively
administer carbohydrate, glucagon, or other resuscitative actions. These events could be associated
with sufficient hypoglycemia to induce seizure or coma. Severe hypoglycemia was to be regarded
as SAE.
Adverse Events - Collection, Recording and Reporting
All events meeting the definition of an AE were collected and reported from the screening visit
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(Visit 1) until the end of the post-treatment follow-up period (Visit 5). At each contact with the
site (visit or telephone, excluding safety visits) where the subject was seeing the investigator or
his/her staff (e.g., visits to the laboratory) the subject was asked about AEs. All AEs, either
observed by the investigator or reported by the subject, were recorded by the investigator and
evaluated.
The investigator recorded the diagnosis, if possible. If no diagnosis could be made, the investigator
recorded each sign and symptom as individual AE.
The investigator had to report all SAEs to the Sponsor and the authorized representative for
pharmacovigilance Hannover Medical School, Institute of Clinical Pharmacology. The competent
authorities and IECs were informed by the authorized representative for pharmacovigilance in
accordance with local regulations.
Details of SAE management, case exchange between the Institute of Clinical Pharmacology and
the Sponsor, and SUSAR reporting were specified in a separate safety management plan.
Adverse Events - Evaluation
The maximum intensity (severity) and outcome of all AEs was assessed by the investigator and
documented. Severity was graded when the AE outcome was known:
An investigator’s causality assessment was the determination of whether there existed a reasonable
possibility that the IMP caused or contributed to an AE. A suspected relationship (probable,
possible) between the events and the IMPs meant that there were facts (evidence) to suggest a
causal relationship.
Regarding the categories for intensity, causality and outcome assessments and points to consider
please refer to section 9 of the trial protocol (Appendix 16.1.1).
Serious Adverse Event Notification
The SAE form was to be completed for all SAEs, signed by the investigator, and e-mailed or faxed
within 24 hours after gaining knowledge to the Institute of Clinical Pharmacology and the assigned
Sponsor representative. Supporting documentation (e.g., CRFs, hospital records, and laboratory
reports) was to be appended, if available. Subject identity details were not allowed to be visible on
SAE forms or any supporting documentation provided by the investigator.
For more details including the follow-up procedures of AEs, please refer to section 9.2 to 9.3 of
the trial protocol (Appendix 16.1.1) and the safety management plan in the TMF.
Reported pregnancies of trial subject’s partners were followed according to the rules described in
the safety management plan.
Precautions
Normal precautions taken for a human trial, including the provision of emergency equipment, were
taken during this trial. Qualified and well-trained physicians and medical staff instructed the
subjects. During a subject’s participation in the trial, the investigator ensured that adequate medical
care was provided to the subjects for any AEs, including clinically significant laboratory values
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related to the trial. The investigator informed the subject when medical care was needed for
intercurrent illnesses of which he/she became aware.
For further information on safety precautions for GL glargine and US Lantus and EU, please refer
to the current version of the IB and the EPAR/SmPC for Lantus, respectively (9, 18, 19).
Local Tolerability at the Injection Site
Immediately prior to the injection, it was verified that the injection site was normal. To ensure all
local injection site assessments were performed at the injection site, the site was marked with a
pen prior to injection. Local tolerability at the injection site was evaluated by means of the
following assessments:


Spontaneous pain



Pain on palpation



Itching



Redness



Edema



Induration/infiltration



Other.

For each of these assessments, a score of 0 (none), 1 (mild), 2 (moderate) or 3 (severe) and the
actual time of the assessment were reported.
The assessments were performed at the dosing visits according to Table 9-3. The assessments were
performed by a blinded trial physician who was not involved in the dosing procedures. Additional
assessments could be performed at the discretion of the investigator.
Digital pictures were taken of the injection site at the time of identification, and thereafter as often
as judged necessary by the investigator.
Pregnancy
Subjects were instructed to notify the investigator immediately if their partner became pregnant or
suspected to be pregnant. The Sponsor had a responsibility to monitor the outcome of all
pregnancies reported during the clinical trial.
The investigator had to collect and report all information on pregnancies, including AEs in the
subject/subject’s partner, the fetus, and new born infant/toddler until the age of 1 month.
The SAEs that had to be reported including abnormal outcome (such as congenital anomalies, fetal
death and termination of pregnancy [spontaneous or elective abortion], including any anomalies
of the fetus observed at gross examination or during autopsy) as well as other pregnancy
complications (ectopic pregnancy) fulfilling the criteria of an SAE.

This confidential document is the property of Gan & Lee Pharmaceuticals USA Corporation. No unpublished information
contained herein may be disclosed without prior written approval from Gan & Lee Pharmaceuticals USA Corporation. Access
to this document must be restricted to relevant parties.

Study ID
GL-GLA-CT1002

Clinical Study Report
EudraCT No.
Date
2017-004965-28
19 Jul 2019

Status/Version No.
Final 1.0

Page
43 of 111

Laboratory Safety Parameters
The laboratory safety parameters that were determined during the trial are listed in Table 9-2.
The laboratory safety tests were performed by standard procedures at MLM (Section 6). Sampling,
storage, and shipment procedures were carried out according to the laboratory manual.
MLM performed a first check on their values for laboratory safety parameters and flagged any
values outside the reference range. The investigator evaluated all results outside the reference
range (clinically significant or not clinically significant). Before the investigator started the trial
(i.e., obtained informed consent from the first subject), the normal ranges for the laboratory safety
parameters were specified by MLM and filed in the TIF. The results provided by MLM were part
of the trial database.
Table 9-2

Routine Laboratory Safety Tests

Hematology
Hematocrit
Hemoglobin
Erythrocytes
Mean corpuscular volume (MCV)
Mean corpuscular haemoglobin (MCH)
Mean corpuscular haemoglobin concentration
(MCHC)
Thrombocytes (platelets)
Biochemistry
Sodium
Potassium
Calcium
Chloride
Phosphate
Creatinine
Urea
AST (aspartate aminotransferase, GOT)
ALT (alanine aminotransferase, GPT)
Total cholesterol
Low-density lipoprotein (LDL) cholesterol

Leucocytes
Neutrophil granulocytes (total count and relative)
Lymphocytes (total count and relative)
Monocytes (total count and relative)
Eosinophil granulocytes (total count and relative)
Basophile granulocytes (total count and relative)

Uric acid
Total protein
Albumin
Total bilirubin
Creatine kinase
Alkaline phosphatase
Gamma-glutamyltransferase (γ-GT)
Lactic dehydrogenase (LDH)
High-density lipoprotein (HDL) cholesterol
Triglycerides

Coagulation (screening only)
International normalised ratio (INR)

Activated partial thromboplastin time (APTT)

Urinalysis
Protein
Glucose
Erythrocytes

Leucocytes
pH
Ketones

Infectious serology (screening only)
Hepatitis B surface antigen
Hepatitis C antibodies

HIV-1/2 combi

Other
HbA1c (screening only)
C-peptide (screening only)
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Anti-Insulin Antibodies
A single sample was taken at the timepoint indicated in Table 9-3 for anti-insulin antibody analysis.
Sample handling, processing, and storage instructions were detailed in a separate manual (Clinical
Sample Collection and Processing. Instruction for Protocol GL-GLA-CT1002). The laboratory for
immunogenicity analysis designated by the Sponsor was WuXi Apptec/XenoBiotic Laboratories,
Inc., USA.
The method used a fully validated electrochemiluminescence (ECL) bridging assay to detect and
confirm the presence of binding anti-glargine antibodies in human serum using a screening and
confirmatory assay. In addition, for confirmatory positive antibodies, the titer was determined.
Quality controls were run at each plate.
Screening assay:
To detect anti-glargine antibodies, streptavidin-coated microplates were blocked with 1 %
BSA/PBST (Bovine serum albumin / Phosphate buffered saline with Tween 20). In parallel,
controls and samples were incubated with a mixture of biotin-labeled Glargine and sulfo-TAGlabeled Glargine on a different assay plate. After incubation, the sample mixture was added to the
blocked streptavidin-coated microplate and then the plate was incubated on a plate shaker. After
washing the plate was read using an ECL plate reader after addition of meso scale discovery (MSD)
buffer. The screening cutpoint was determined to be 1.13. Samples which were equal or above the
cutpoint were considered to be screening positive.
Confirmatory assay:
If a sample was screening positive, the sample was submitted to a confirmatory assay.
In brief, during the confirmatory assay, unlabeled Glargine is added to the samples in the same
assay format as the screening assay to inhibit the signal of potentially available anti-glargine
antibodies in the sample. The confirmatory response is expressed as percent in signal reduction.
The confirmatory cutpoint was determined to be 26.37%. If the result was equal or above the
confirmatory cutpoint, the sample was considered to be confirmative positive. Only confirmatory
positive samples were considered to contain anti-glargine antibodies.
Titer:
Confirmatory positive samples were titered. The titer was defined to be the inverse of the dilution
factor where the titration curve crosses the assay cutpoint and was calculated using a forecast
function.
All samples were analysed in the validated stability time frame (up to 737 days at -70°C).
The bioanalytical methodology and procedures are further detailed in the bioanalytical sample
analysis report (Appendix 16.1.10).
Physical Examination
An examination of the following body systems was performed at screening and follow-up
according to Table 9-3:
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Head, ears, eyes, nose, throat, including thyroid gland



Heart, lung, chest



Abdomen



Skin and mucosae



Musculoskeletal system



Nervous system



Lymph node



Other findings
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At screening, any abnormality was recorded and described in the CRF including the investigator’s
assessment of clinical significance (‘abnormal, not clinically significant’ or ‘abnormal, clinically
significant’). Clinically significant findings at screening were recorded as concomitant illness.
At subsequent visits, any clinically significant deterioration of a pre-existing condition as well as
any new clinically significant findings was to be recorded as AE.
Vital Signs
Vital signs were measured and recorded in the CRF at screening, pre-clamp and after end of the
clamp at the dosing visits and at follow-up according to Table 9-3 (all but body temperature needed
to be measured after at least 5 min rest in a supine position):


Diastolic and systolic blood pressures (mmHg). At screening blood pressure was measured
in both arms. The blood pressure from the arm with the higher systolic value was
transcribed into the CRF and this arm was used for all subsequent measurements of the
subject’s blood pressure in this trial.



Pulse (beats per min)



Body temperature, tympanic (oC)



Respiratory frequency (breaths per minute)

In addition to the pre-specified assessments, blood pressure and pulse could be measured at any
time during the trial at the discretion of the investigator. Recording of additional measurements in
the CRF was not mandatory. Any clinically significant change from baseline in vital signs was to
be recorded as AEs.
Electrocardiogram
A standard 12-lead ECG was performed at screening, pre-clamp and after end of the clamp at the
dosing visits and at follow-up according to Table 9-3.
At screening and at follow-up, ECG parameters (heart rate, PQ, QRS, QT, QTcB) and any
abnormality was recorded and described in the CRF including the investigator’s assessment of
clinical significance. Clinically significant findings at screening were recorded as concomitant
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illness. ECGs from Visit 2 to Visit 5 were only transcribed in the CRF in case of clinically
significant changes from baseline (AE).
The mean of the results from the ECG device was reported as heart rate. Aggregated data were
reported for all intervals. PQ was reported as PR. After screening, any clinically significant
deterioration of a pre-existing condition as well as any new clinically significant findings were
recorded as AEs.
Blood Glucose for Safety
During the trial, blood glucose levels were monitored at the trial site by a laboratory method for
safety and adjustment of the clamp device. At the discretion of the investigator, additional blood
glucose measurements for safety could be made when there was a suspicion of a hypoglycemic or
hyperglycemic episode. Blood glucose measurements for safety which were related to an adverse
event had to be recorded in the CRF. Other blood glucose measurements for safety were not
recorded in the CRF.
In case of symptoms of hypoglycemia and a blood glucose concentration ≤63 mg/dL (documented
symptomatic hypoglycemia), or if blood glucose was <50 mg/dL (irrespective of symptoms), the
subject had to be treated to alleviate the hypoglycemic symptoms and/or to normalize the blood
glucose >63 mg/dL. Rapid absorbable carbohydrates or i.v. glucose could be administered.
9.5.1.4

Other Assessments

Demography
Demographic information was requested at screening


Age



Sex



Race

Body Measurements
Body measurements were performed at screening and the dosing visits according to Table 9-3.


Height (cm), without shoes (only at screening)



Body weight (kg), only wearing underwear



BMI (kg/m2) calculated by the investigator based on height and body weight (body
weight/height2; only at screening).

Concomitant Illness and Medical History
A concomitant illness was any illness present prior to first dosing on Visit 2. Medical history was
an account of medical events that the subject had experienced in the past.
The following baseline assessments were recorded in the CRF at screening:


Concomitant illnesses present at the start of the trial
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Relevant medical conditions/illnesses in the past

Any change to a concomitant illness was recorded during the trial, including end date, if applicable.
A clinically significant worsening of a concomitant illness after first dosing was reported as an AE.
Concomitant Medication
Medication taken during the trial was recorded in the CRF as described in Section 9.4.7.
Alcohol Breath Test and Screening for Drugs of Abuse
An alcohol breath test was performed using an alcohol meter (‰) by standard procedures at the
trial sites at screening and the dosing visits according to Table 9-3.
A urine quick test for the presence of drugs of abuse (amphetamine, barbiturates, benzodiazepines,
cannabis, cocaine, methadone, methamphetamine, opiates, phencyclidine and tricyclic
antidepressants) was performed at the trial sites from at least 5 mL fresh mid-stream urine using a
stick at screening and the dosing visits according to Table 9-3.
Alcohol and Smoking Habits
The following baseline assessments were recorded in the CRF at screening:


Current consumption of g alcohol per day (exclusion criterion no. 10)



Current use of nicotine products per day (exclusion criterion no. 15)

Fasting
Fasting was defined as abstinence from food and beverage consumption (other than water) for at
least 10 hours. Intake of rapidly absorbable carbohydrates (not more than 20 g carbohydrate) was
allowed if necessary to prevent hypoglycemia.
Subjects had to arrive fasting prior to screening and follow-up and had to be fasting prior to dosing
at the dosing visit.
Dietary Requirements
No specific nutritional regimen was required during the outpatient periods of the trial apart from
the requirements prior to dosing according to Section 9.3.3.2.
During the inpatient periods, specific dietary restrictions applied. During the inpatient periods,
consumption of foods or drinks other than those served at the clinical unit was prohibited.
C-peptide
A series of blood samples was taken at the times specified in Table 9-4. C-peptide from serum was
analyzed by the local laboratory (MLM, Section 6) by means of a validated assay. C-peptide results
were used to determine eligibility of the subjects. The sampling, storage and shipment procedures
were made as described in the laboratory manual supplied by MLM.
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An overview of assessments at the different trial visits is given in Table 9-3. Table 9-4 presents
the time points of measurements or samplings during the dosing visits and the euglycemic clamp
procedure.
Table 9-3

Trial Flow Chart

Trial Period
Visit no.

Duration
Timing Start of Visit
In-house Visit
Informed consent
Fasting
Inclusion/Exclusion criteria
Demographic data
Smoking and alcohol
consumption habits
Concomitant illness and
medical history
Weight, height, BMI
Alcohol breath test
Physical examination
Vital signs
12-lead ECG
Hematology
Biochemistry
Coagulation
Urinalysis
Infectious serology
HbA1c
Fasting C-peptide
Anti-insulin antibodies
Urine drug screen5
Dosing day exclusion criteria
Discontinuation criteria
Randomization
IMP administration
Euglycemic clamp
Glucose monitoring for safety
Blood sampling for PK
Adverse events
Local tolerability
Hand out diary
Check of diary
Drug accountability

Screening Period
0
1
Informed
Screening
Consent
2 hours
2 hours
28 – 1 day
before V1
X

1-28 days
before V2

2

Treatment Period
3

Follow-up
4
5
Dosing
Final
Dosing Visit Dosing Visit
Visit
Examination
40 hours
40 hours
40 hours
1 hour
5- 21 days 5- 21 days
2-11 days
after dosing after dosing after dosing
on V2
on V3
on V4
X

X

X

X
X2

X

X

X

X3
X

X3
X

X3
X

X3

X4
X4

X4
X4

X4
X4

1

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X

X8, 9
X
X
X
X
X
X
X
X6
X
X

X
X
X

X
X
X

X
X
X
X6
X
X

X
X
X
X6
X
X

X
X

X
X

X
X

X

X
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Follow-up
4
5
Dosing
Final
Dosing Visit Dosing Visit
Visit
Examination
40 hours
40 hours
40 hours
1 hour
5- 21 days 5- 21 days
2-11 days
after dosing after dosing after dosing
on V2
on V3
on V4
2

Treatment Period
3

X
X
X
In-house Visit
Concomitant medication
X
X
X
X
X
7
In-house meal
X
X
X
X
X
End of trial form
X
V: Visit
1
Check of signed and dated informed consent. The actual signing had to be prior to any trial-related activities
2
Re-check of subject eligibility; if Visit 1 and 2 were more than one week apart, an additional safety lab analysis was
performed if deemed necessary by the investigator
3
Weight only
4
Body temperature, ECG, blood pressure, pulse rate and respiratory rate (supine position after at least 5 min rest)
were recorded pre-clamp and after end of the clamp; vital signs and ECG from Visit 2 to Visit 4 were only recorded
in the CRF in case of clinically significant changes from baseline (AE).
5
Drug screen was carried out locally at the trial site
6
See Table 9-4 for details on the timing of sampling at each dosing visit
7
At the end of visits 1 to 5, subjects were offered a meal
8
Visit 2 only, prior to dosing
9
Sampled for potential analysis in case of safety concerns or unusual PK response
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Assessment Schedule for Visits 2 to 4
Activity

Blood
sampling
for PK1

Connection to ClampArt
Calibration of ClampArt (approx. -6 h to -5 h)
Start clamp run-in period: i.v. insulin or
glucose infusion (if needed), for blood glucose
target at 5.5 mmol/L (100 mg/dL)
Stop i.v. glucose infusion (if any)
Blood glucose kept at target of 5.5 mmol/L
(100 mg/dL)
Blood glucose target at 100 mg/dL ± 10%
Stop i.v. insulin infusion (if any)
IMP administration3
Clamp period:
Initiation of a variable glucose infusion as soon
as ClampArt-measured blood glucose dropped
by 5 mg/dL (compared to baseline blood
glucose. Baseline blood glucose defined as
mean of ClampArt-measured blood glucose
values from -6 to -2 min)
Blood glucose target at 100 mg/dL

Blood glucose

Safety2

Sampling approximately [x]ECG
every 30 min (or more [x]vital signs
frequently if required) for
check of ClampArt®
blood glucose
measurements

Subject arrived at the clinic in fasted state
-6 to -1 h

Status/Version No.
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X

[x]local
tolerability

1h

X

2h
3h
4h
6h
8h
10 h
12 h
14 h
16 h
18 h
20 h
22 h
24 h
26 h
30 h

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Sampling approximately [x]local
every 30 min (or more tolerability
frequently if required) for
check of ClampArt blood
glucose measurements

End of clamp

[x]ECG
[x]vital signs
[x]local
tolerability

STOP variable i.v. glucose infusion
Disconnection from ClampArt
Subjects could be released from the clinical site
as soon as there were no safety concerns, as
judged by the investigator. Subjects were
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Safety2

required to stay overnight until the day
following dosing in case of ongoing glucose
lowering activity
1

Samples taken within the following time windows: within 2 min predose for t=0, ±2 min from t=1 h to t=2 h, ±5 min
from t=3 h to t=30 h
2
Vital signs measurements: body temperature, blood pressure, pulse rate and respiratory rate. ECG and vital signs at
t=30 h were performed after end of clamp before release from the trial site. Local tolerability assessment was
performed within the following time windows: within 15 min predose for t=0, ±15 min for t=1 h and after end of
clamp before release from the trial site. Safety parameters were only recorded in the CRF in case of clinically
significant changes from baseline (AE)
3
Nominal time t=0 was defined as time of IMP administration. The actual time of IMP administration may occur from
11:00 to 14:00 depending on stable blood glucose. IMP administration was done as a subcutaneous administration of
Gan & Lee Insulin Glargine or Lantus® (EU RP) or Lantus® (US RLD) according to randomization schedule

9.5.2

Appropriateness of Measurements

The variables assessed in this trial were based on validated standard methods commonly used to
measure insulin PK and PD. Safety assessments were standard procedures for monitoring a broad
range of potential safety issues and possible AEs.
9.5.3

Primary Pharmacokinetic and Pharmacodynamic Variables

The primary PK variables, AUCins.0-24h and Cins.max, and the primary PD variables, AUCGIR.0-24h and
GIRmax, were based on the primary objective of the trial and were selected to evaluate PK and PD
equivalence of Gan & Lee Insulin Glargine vs. US Lantus and EU Lantus (Sections 8.1.1 and
8.2.1).
9.5.4

Drug Concentration Measurements

Insulin glargine as well as insulin glargine M1 and M2 concentrations in plasma were determined
as part of the PK evaluation. Details are presented in Section 9.5.1.1.
9.6

Data Quality Assurance

This was a bi-centric trial. For both Profil Neuss and Profil Mainz, the laboratory parameters were
measured by the same laboratories (see Section 6).
9.6.1

Data Management

Data management was the responsibility of Profil Neuss. The complete data management process
is described in detail and agreed on in the data management plan for this trial.
9.6.2

Case Report Forms

The data management department of Profil Neuss provided the electronic CRFs.
9.6.3

Essential Documents

Essential Documents, as outlined in ICH GCP Chapter 8 (4), are those documents that individually
and collectively permit evaluation of the conduct of a trial and the quality of the data produced.
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These documents serve to demonstrate the compliance of the investigator, Sponsor, and monitor
with the standards of GCP and with all applicable regulatory requirements.
Trial files were established at the beginning of the trial, (TIF and TMF) and checked by the
monitors, who confirmed that all necessary documents were in the appropriate files.
9.6.4

Protocol Compliance

A deviation from the protocol was in general an unplanned non-compliance with the protocol that
was not implemented or intended as a systematic change. The investigator or person designated
by the investigator documented and explained any deviation from the protocol and informed the
Sponsor and/or monitor. The deviation was evaluated for its root cause and classification
(important/non-important). Corrections (if possible) and/or corrective/preventive actions were
documented and implemented. The documentation was kept in the TIFs of each site. Each
deviation was listed in a deviation log.
9.6.5

Monitoring Procedures

The monitoring procedures for this trial are described in detail in the monitoring manual. The
objectives of the monitoring procedures were to ensure that (i) the safety and rights of the trial
subjects were respected, (ii) that accurate, valid and complete data were collected, and (iii) that the
trial was conducted in accordance with the trial protocol, the principles of GCP and local
legislation.
The blinded monitors were given direct access to the TIF and source documents (original
documents, data and records). Direct access included permission to examine, analyze, verify and
reproduce any records and reports that were important to evaluation of the clinical trial.
Key tasks of the monitors included verifying the presence of informed consent, the adherence to
the inclusion/exclusion criteria, the documentation of SAEs, and the recording of all safety and
efficacy variables. The monitors also confirmed the completeness of subject records, the adherence
to the protocol and the progress in subject enrolment.
Because no information that could reveal the identity of subjects could ever be removed from the
trial site, the monitors visited the sites at regular intervals to perform these monitoring tasks. Other
contact between the investigator and monitors was maintained as required through telephone calls
and e-mail. The investigator and/or key members of staff involved in the trial were available to
assist the monitors during all visits.
During the site initiation visit (SIV) the Sponsor and monitors reviewed information on the IMP,
the protocol, the CRFs and other key aspects of the trial with the investigator and the key members
of staff involved in the trial. The topics of the SIV were documented in a SIV report (same report
for both sites) made available to the investigators. Documentation used during the SIV (e.g., power
point presentations on the protocol, the product, the safety and the monitoring) were filed in the
TIF of each site.
The SIV for both trial sites was held on 09 Jul 2018 in Neuss and documented in the SIV minutes.
Members of the site Mainz participated via web conference.
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During the conduct of the trial several monitoring visits took place at the site in Neuss and in
Mainz.
In addition, the unblinded monitor checked ordering, storage, preparation and administration of
the IMPs and the drug accountability according to the monitoring manual.
The close-out visits occurred after database lock.
There were no major findings detected during the monitoring visits.
9.6.6

Audits and Inspections

In the event of an audit, representatives of the Sponsor or designee, or national and international
regulatory authorities could request access to all trial records for inspection and copying.
Such access was stated in the informed consent form signed by the subject.
During the conduct of the trial no regulatory inspection and no formal audit took place.
9.6.7

Quality Risk Management Approach

A quality risk management process was implemented to assure the quality of important aspects of
a trial. General and trial-specific processes or data that were critical for subject protection and
reliability of trial results were identified in a trial-specific risk log. Failure mode and effects
analysis (FMEA) method was used to detect, evaluate or to fond roots of risks or failures in systems,
devices or processes.
9.6.8

Retention of Clinical Trial Documentation

Profil will maintain the subject’s medical file according to local regulations and archive the
documentation pertaining to the trial in an archive after completion or discontinuation of the trial
if not otherwise notified. Profil will not destroy any documents without prior permission from the
Sponsor.
The documentation included the raw data generated during the clinical trial, the TIFs and a copy
of the CSR. The documents will be retained for a period of at least 15 years at archives by Profil,
or its sub-contractor. After this period, the Sponsor will be contacted and their advice sought on
the return or further retention of the trial records.
The Sponsor will maintain the documentation pertaining to the trial in accordance with national
regulations.
9.7

Statistical Methodology Planned in the Protocol and Determination of Sample Size

Statistical calculations and analyses for PD, PK and safety were performed by the statistics
department of Profil Neuss (Section 6). The PK parameters were determined based on standard
non-compartmental methods using WinNonlin® version 8.0 (Certara L.P.). Analysis of PK and PD
parameters as well as safety was done using SAS® in Windows (SAS Institute Inc., USA, Version
9.4).
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Statistical and Analytical Plans

All calculations and statistical analyses were performed in accordance with the SAP (Version 1.0,
dated 18 Dec 2018) which exceeds the information given in the protocol. The SAP was completed
and signed before database lock. Database lock for PD and safety was on 21 Dec 2018 and
Database lock for PK and anti-insulin antibody data was on 12 Mar 2019. The sections below
summarize the main information of the SAP. For further details, see Appendix 16.1.9. For changes
and additions to the SAP, see Section 9.8.2.
9.7.1.1

Blinded Data Review and Handling of Missing Data and Outliers

All available data were included in data listings and tabulations. In general, no imputation of values
for missing data was performed except for missing data at isolated time points in area under the
curve (AUC) calculations.
Before data were released for statistical analysis, a blinded review of all data took place. Prior to
the database release (DBR) meeting the trial data and documents for database release were sent
out for review. This review was performed without revealing which IMP sequence the subjects
were assigned to. The blinding of the IMPs was maintained for everyone involved in allocating
subjects to the analysis sets until data were released for statistical analysis. During the DBR
meeting all questions that occurred during the review of the provided documents were discussed,
all notes to file (NTFs) and protocol deviations were reviewed and rated for possible impact (or
confirmed if already evaluated), blinded graphs of all key parameters were looked at and discussed.
The subjects or observations excluded from certain analysis sets and the reason for their exclusion
were documented and signed by the Sponsor, the investigator and the trial statistician prior to
database lock.
The impact of protocol deviations and outliers could be investigated further in sensitivity analyses.
Apart from the sensitivity analysis criteria mentioned in the SAP, an additional sensitivity analysis
was agreed on, excluding the data of subject 1036/242, which had been unblinded due to a SUSAR.
New NTFs and protocol deviations could be written as a result of findings and decisions during
the DBR meeting, but was not required.
The blinded review was completed by signing the DBR meeting minutes prior to database lock.
The documentation is stored together with the remaining trial documentation.
Protocol deviations of this trial are evaluated in Section 10.2. The subjects and observations
excluded from analysis sets, and the reason for exclusion, are described in Section 11.1.
9.7.1.2

Analysis Populations

The following analysis sets were defined in accordance with the ICH E9 (20) guidance:
The full analysis set (FAS) was based on the intention-to-treat principle and included all
randomized subjects. In exceptional cases, subjects from the FAS could be excluded as decided
during the DBR meeting. In such cases, the exclusion was justified and documented. Subjects
contributed to the evaluation ‘as randomized’.
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The per-protocol population included all subjects of the FAS who completed the trial without any
major protocol deviations. Subjects in the per protocol set (PPS) contributed to the evaluation ‘as
treated’. In this report, per protocol set and per protocol population (PPP) are used interchangeably.
The safety analysis set included all subjects receiving at least one dose of one of the IMPs. Subjects
in the safety set contributed to the evaluation ‘as treated’.
Exclusion of low responders: Subjects with lack of any PD response or very low PD response for
the reference treatment were excluded from the PPS for PD sensitivity analysis based on geometric
LS-means. A subject was considered to have a very low PD response if the AUCGIR.0-24h of the
reference treatment was less than 5% of the observed geometric mean AUCGIR.0-24h of remaining
subjects of the reference treatment.
Dosing periods of subjects who did not provide evaluable PK data for this period were excluded
from the PPS for PK per the reasons below:



Less than 50% of concentration values above the LLOQ post dosing
Baseline concentrations were >5% of Cins.max

For bioequivalence studies, discontinued subjects who did not provide evaluable data for the IMPs
were not included in the corresponding per protocol analyses sets. Subjects with evaluable data for
GL glargine and US Lantus were included in the per protocol analysis sets for comparisons
between the products. Subjects with evaluable data for GL glargine and EU Lantus were included
in the per protocol analysis sets for comparisons between the products.
Summaries and analyses of PK/PD endpoints were based on the PPS. Individual data listings were
based on the FAS.
9.7.1.3

Analysis Variables

All endpoints including the variables are listed in Section 8.2.
Pharmacokinetic Endpoints
The PK endpoints were derived from the individual plasma insulin glargine, glargine M1 and
glargine M2 concentration profiles. The PK parameters were determined based on standard noncompartmental methods using WinNonlin® and statistical analysis of the PK parameters was done
using SAS.
For the calculation of PK parameters, the IMP administration was defined as time point 0 (zero).
The primary PK endpoints were calculated for each analyte (insulin glargine, glargine M1, and
glargine M2). The secondary and exploratory PK endpoints were only calculated for glargine M1.
Concentrations below LLOQ were labelled as concentration below the lower limit of
quantification (BLQ) in the concentration data listings. For determination of PK endpoints, all
concentrations below LLOQ prior to the first measurable insulin concentration were substituted
by zeros. All other BLQ values were treated as missing before the calculation of the PK parameters.
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AUCs were calculated based on the linear trapezoidal rule and actual time points for measurements
for specified time intervals.
In case of missing values or time deviations at time point 0 min and at ending times of an AUC
interval the following rules were applied:


In case of missing values at time point 0 min the concentration was set to zero.



If an ending time of an AUC interval occurred before the last valid observation
(concentration above the LLOQ), linear interpolation was used to calculate the
corresponding AUCs.



If an ending time of an AUC interval occurred after the last valid concentration, the
corresponding ending concentration was extrapolated using the terminal elimination rate
λz.

Calculation of λz was performed using the standard method implemented in WinNonlin based on
the adjusted R-Square in the linear regressions using (approximately) the last 3 to 5 valid
concentrations after tmax.ins (WinNonlin User’s Guide. Version 4.1). This parameter was used as an
assessment of the goodness of fit and t½, λz and extrapolated AUCs were only determined if the
R-Square adjusted values of the regression line were greater than or equal to 0.8.
AUCins.0-∞ was derived as the sum of two areas; namely the area under the curve from zero to last
valid measurement and the area from last valid measurement to infinity. The area under the curve
from zero to the last valid measurement was approximated using the linear trapezoidal technique.
Whereas the area under the curve from the last valid measurement to infinity was approximated as
the area under an exponential curve with the last valid concentration measurement as intercept and
terminal rate λz. In short, AUC is the area under the plasma concentration vs. time curve from time
zero to infinity, calculated as
AUCins.0-∞ = AUCins.0-t + (C(t) / λz),
where C(t) is the concentration at the last valid measurement time t, and where AUCins.0-t is the
area under the plasma concentration vs. time curve from time zero to the last valid measurement.
tmax.ins was determined as the time point where the maximum of all valid concentration
measurements for each measurement series was observed.
Pharmacodynamic Variables
The PD parameters were determined and analyzed using software SAS.
On each dosing period, the PD response to IMP administration was measured using the euglycemic
clamp method. The device calculated a median blood glucose value every minute. Based on this
median value, GIR was calculated every minute using the algorithm implemented into the device.
The raw GIR profiles were used to calculate the PD parameters AUCGIR.0-24h, AUCGIR.0-12h,
AUCGIR.12-24h, AUCGIR.0-last, duration of action and time to onset of action. AUCs were calculated
based on linear trapezoidal rule as described for the PK variables.
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A smoothing of the GIR profiles from 0 to 30 hours was done using a locally weighted regression
technique (SAS procedure PROC LOESS). All GIR profiles were fit using 0.3 as smoothing
parameter. The smoothing factor of 0.3 was chosen based on past experience with insulin glargine.
The smoothed GIR profiles were used to calculate the PD parameters GIRmax and tmax.GIR.
Demographic, Baseline, Safety and Other Variables
Demographic, baseline, safety and other (non-PK/PD related) variables are presented in Section
9.5.1.3 and 9.5.1.4. The analyses were performed on the safety analysis set. More information can
be found in the SAP (Appendix 16.1.9).
9.7.1.4

Methodology

In general, continuous variables and derived parameters were presented using descriptive statistics
including arithmetic mean (mean), standard deviation (SD), coefficient of variation (CV%),
median, minimum (min) and maximum (max). For the PK/PD endpoints geometric means
(GeoMean) and geometric CVs (GeoCV%) were presented additionally. Categorical variables
were presented using descriptive statistics including number of subjects and percentages.
Percentages of subjects were based on non-missing values.
Pharmacokinetic Analysis
PK results were presented by listings, descriptive summaries and plots, as described in the SAP
(Appendix 16.1.9). Descriptive summaries and analyses were based on the PPS for PK. Listings
were presented for the FAS.
For analysis of the primary PK endpoints, AUCins.0-24h and Cins.max, derived from the insulin
glargine M1 data were logarithmically transformed as a log-normal distribution was assumed. The
logarithm-transformed endpoints were analyzed using analysis of variance (ANOVA) with clinical
site, sequence, subject within sequence, period, and insulin formulation as fixed effects. If the
clinical site effect was not significant, it was dropped from the full model and the analysis was
done without this term in the final model.
The insulin formulation contrast was estimated together with the corresponding 90% CIs.
Thereafter the estimates and upper and lower bound of the 90% CIs were exponentially
transformed and then multiplied by 100 in order to find the estimated geometric LS mean ratio of
response between the insulin formulations. If the exponentially transformed 90% CIs of AUCins.0–
24h and Cins.max estimated ratio derived from the insulin glargine M1 data fell within the limits of
80.00 to125.00, PK biosimilarity was demonstrated.
As supportive analysis of the primary PK endpoints, AUCins.0-24h and Cins.max derived from the
insulin glargine as well as from the insulin glargine M2 data were analyzed using the same
approach as described for the primary PK endpoints derived from the insulin glargine M1 data but
did not need to fulfil the given limits for PK biosimilarity.
A sensitivity analysis of the primary PK endpoints (AUCins.0-24h and Cins.max) excluding profiles
with very high insulin glargine M1 concentrations (defined as profiles with insulin glargine M1
concentrations above 3 times the average Cins.max concentration of all profiles) was decided during
the second DBR meeting (refer to Section 9.8.2.1).
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The secondary PK endpoints were compared using the same statistical approach as for the primary
PK endpoint but did not need to fulfil the given limits for PK biosimilarity.
tmax.ins was analyzed by non-parametric methods using Wilcoxon Signed Rank Test based on a
two-sided alpha level of 0.10. In addition, the estimate of Hodges and Lehmann and the
corresponding 90% non-parametric confidence intervals (CI) were shown.
The exploratory endpoints were summarized by descriptive statistics.
Pharmacodynamic Analysis
PD results were presented by listings, descriptive statistics, and plots, as described in the SAP
(Appendix 16.1.9). Descriptive summaries and analyses were presented based on the PPS for PD.
Listings were presented for the FAS.
For each subject the individual raw and smoothed GIR profiles of all treatments were plotted
overlaid. Furthermore, mean raw and smoothed GIR profiles of all treatments were plotted
overlaid.
For analysis of the primary PD endpoints, AUC GIR.0-24h and GIRmax data were not logarithmically
transformed as normal distribution was assumed. The main analysis based on untransformed
endpoints was analyzed using ANOVA with clinical site (only if significant), sequence, subject
within sequence, period, and insulin formulation as fixed effects.
The insulin formulation contrast was estimated together with the corresponding 90% and 95% CIs.
The LS-means and LS-mean ratio of untransformed data between the insulin formulations were
calculated.
Thereafter, Fieller’s Theorem was used to calculate 90% and 95% CIs and then multiplied by 100.
If the 90% (US comparator product) or 95% (EU comparator product) CIs of AUC GIR.0-24h and
GIRmax estimated ratio fell within the limits of 80.00 to 120.00, PD biosimilarity was demonstrated.
Two additional analyses were done for the primary PD endpoints.



Supportive analysis: The same model based on logarithmically transformed PD endpoints
was applied to find the estimated geometric LS mean ratios and corresponding 90% and
95% CIs.
Sensitivity analysis: The same analysis as described as supportive analysis with exclusion
of data of low responders (low responders as defined in Section 9.7.1.2).

The other secondary PD endpoints, i.e., AUCGIR.0-last, AUCGIR.0-12h and AUCGIR.12-24h, were
compared using the same main analysis as described for the primary PD endpoints but did not need
to fulfil the given limits for PD biosimilarity.
tGIR.max was analyzed by non-parametric methods using Wilcoxon Signed Rank Test based on a
two-sided alpha level of 0.05 and 0.10. In addition, the estimate of Hodges and Lehmann and the
corresponding 90% and 95% non-parametric CI were shown.
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The exploratory endpoints were summarized by descriptive statistics.
Quality of Clamps
The quality of clamps was evaluated according to Benesch et al. (21) based on all measurements
in the following time window:


Start point was the first time the GIR was > 0 after dosing.



End point was the last time the GIR was > 0.

The parameters used to investigate the quality of clamps were:


Clamp coefficient of variation (CV%), derived as 100 *(standard deviation of blood
glucose measured by ClampArt/mean blood glucose measured by ClampArt)



Clamp deviation from the target, derived as mean (blood glucose measured by ClampArt
minus targeted clamp level).

Each parameter was calculated for each subject and treatment based on the PPS. In addition, a
sensitivity analysis based on the PPS, without low responders, was done.
Individual listings of clamp coefficient of variation and clamp deviation from the target results
were presented per trial site and treatment with descriptive statistics.
Analysis of Safety Endpoints, Demographic, Baseline and Other Parameters
Safety was evaluated by treatment-emergent AEs including hypoglycemic episodes and injection
site reactions, clinical laboratory tests, anti-insulin antibody assessment, vital signs, ECGs and
physical examinations. Safety results were presented using descriptive statistics by visit/treatment.
For details regarding the analysis and the presentation of the data please refer to the SAP
(Appendix 16.1.9).
9.7.1.5

Treatment Compliance

Administered doses of IMPs were listed individually and summarized by treatment.
9.7.1.6

Important Protocol Deviations

Important protocol deviations were to be listed by trial site according to the SAP, but there were
none in this trial.
9.7.1.7

Discontinuations and Screening Failures

A listing of subjects who discontinued the trial by reason for termination was presented. Screened
subjects who did not meet or comply with all inclusion and exclusion criteria or eligible subjects
who discontinued after the screening visit were excluded, and their data was not entered into the
database.
9.7.1.8

Coding

AEs, medical history, and concurrent conditions were coded using Medial Dictionary for
Regulatory Activities (MedDRA) version 21.1.
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Concomitant medication coded using the drug record number from the World Health Organization
(WHO) dictionary version September 2018.
9.7.1.9

Interim Analysis

No interim analysis was planned and performed for this trial.
9.7.2

Determination of Sample Size

The sample size was determined as the number of subjects needed in the trial to establish
bioequivalence with sufficient power. In accordance with the European and American guidelines
(7, 22), bioequivalence of long-acting insulins is established if the 90% CI of the ratio AUCins.0-24h
between the test and comparator product falls within the pre-specified limits of 80.00 and 125.00%.
An earlier trial performed at Profil which included EU Lantus and US Lantus (100 U/mL)
formulation, estimated intra-subject CVs of 30% for AUCins.0-30h. For the secondary PK endpoints,
the intra-subject CV was 25% for Cins.max. The trial was conducted with 110 subjects who
completed the study and demonstrated biosimilarity for all endpoints mentioned above.
For the present trial, it was expected that for GL glargine the CV% will be similar to that of Lantus,
and power values for the different CV% are tabulated below based on a minimum 100 and
maximum 114 completers and an estimated difference of 5% or lower between GL glargine and
US Lantus/EU Lantus.
Table 9-5

Power Values for Sample Size Calculation

Intra-Subject Coefficient
of Variation

Number of completers
100

114

25%

>.999

>.999

30%

0.993

0.997

Assuming a CV of 30% and an estimated treatment ratio of 0.95 for each of the primary PK
endpoints within each treatment comparison, a sample size of 100 to 114 subjects enables an
expected power of more than 99% for each single comparison (GL glargine versus US Lantus and
GL glargine versus EU Lantus), or combined of more than 98%.
The power for reaching statistical significance for the PD endpoints was lower due to the highly
variable response. The trial was powered for PD bioequivalence based on the following
assumptions:
Yet another trial showed CVs of 48% and 36% for AUC GIR.0-24h and GIRmax, respectively (23). A
value of 48% was used with an estimated treatment ratio of 1.0 for both PD endpoints (the
variability for PK endpoints is considerably lower, CV values for AUCins.0-24h and Cins.max were 34%
and 33%). With 110 subjects the expected power is around 95% for each single comparison (GL
glargine versus US Lantus and GL glargine versus EU Lantus), or combined around 90%.
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To allow for a complete block randomization in this 3-way crossover trial (6 different trial
medication orders) and possible drop-outs, 114 subjects were randomized.
9.8

Changes in the Conduct of the Trial or Planned Analysis

9.8.1

Amendments of the Trial Protocol

The only non-substantial amendment in this trial was submitted to BfArM (see also Section 5.4).
The amended version included changes in the contact person of the Sponsor, an additional
laboratory and specifications on the timing of the informed consent visit.
The changes were implemented in the trial protocol, final Version 1.2, dated 01 Aug 2018
(Appendix 16.1.1).
9.8.2
9.8.2.1

Changes and/or Additions in the Statistical Analysis Compared to the Statistical
Analysis Plan
Prior to Unblinding

Generally, the analysis of the trial data was performed as specified in the final SAP (Version 1.0,
dated 18 Dec 2018, provided in Appendix 16.1.9).
Minor changes or additions to the planned statistical analysis were decided during the DBR
meetings.
During the first blinded DBR meeting (20 Dec 2018), which was held to discuss blinded PD data,
the following decisions were made:
There were a few incidences of PD profiles with no GIR, i.e. the subjects with the clamp after
receiving an IMP treatment did not require any glucose infusion in the entire recording period.
Consequently, both AUCGIR.0-24h and GIRmax had zero values after the respective treatment.





For the primary (main) analysis of primary PD parameters, zero values would be used for
the untransformed analysis.
For the supportive analysis of primary PD endpoints, since the zero values could not be
used for log-transformation, they were to be set to 50% of the minimum value among all
other AUCGIR.0-24h or GIRmax data within the respective comparison, as presented in
Appendix 16.2.6.6.
The time-related parameters (onset of action, duration of action, tmax) were not to be
analyzed.

It was also intended that the imputation used in the supportive analysis would not be used for the
sensitivity analysis although the log-transformation would also apply.
In case of early terminated clamps (i. e. those that did not fulfil the criteria set out in Section 9.5.1.2,
Clamp period), partial AUCs and onset of action were to be included in the analysis, where
possible. GIRmax and tmax were to be reported but not included in the descriptive and analytical
statistics. Other clamps which showed a PD response and were eventually terminated early due to
the clamp criteria of Section 9.5.1.2, were to be kept in the analysis, since it was reasonable to
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assume that the GIR would not rise again. For these subjects, corresponding AUCs were
approximated by AUCGIR.0-last.
Additional sensitivity analyses were agreed upon during the first blinded DBR meeting:
For the clamp of C546 (Subject 148, Visit 2), a partial i.v. injection was suspected based on the
GIR graphs. It was decided that GIRmax of this clamp should be excluded in a sensitivity analysis.
A sensitivity analysis excluding the subject who was unblinded by the pharmacovigilance unit due
to a SUSAR (refer to Section 12.3.2) was decided during the DBR meeting. However, as this
subject (Subject 242) underwent only one clamp (EU Lantus), no comparisons were possible and
data of this clamp were not included in any of the analyses.
All protocol deviations were agreed on being classified as non-important. Protocol deviations
describing incomplete data (e. g. missed or late documentation of onset of action, clamp shutdown
after 13 h), were reviewed in detail. In case the actual onset of action could be determined, this
time was to be used in the statistical analysis, although a wrong time was documented in the CRF.
This applied to protocol deviations 10, 14 and 15 in Neuss and to protocol deviations 03 in Mainz.
In case of the clamp device shutdown after 13 hours (protocol deviation 06 in Neuss), it was
decided that onset of action and AUCGIR.0-12h could be calculated, but the profile would be excluded
from the analysis of other PD endpoints due to many data points missing.
For profiles with increases of values at the end of the profile, no additional actions were deemed
necessary, as λz was calculated as described in the SAP.
Subjects with a M1 baseline value > LLOQ were handled according to the SAP with values greater
than 5% of Cins.max being excluded.
In addition, it was decided that no baseline adjustment was to be done.
Some PK profiles had very high M1 concentrations. In order to assess the impact of these high
concentrations, a sensitivity analysis was conducted for the primary PK endpoints excluding
profiles with maximum M1 concentrations above 3 times the average Cins.max concentration of all
profiles.
9.8.2.2

After Unblinding

Due to a decision made by the coordinating investigator and the Sponsor, post-hoc analyses were
conducted based on anti-insulin antibody data.
A post-hoc analysis providing descriptive statistics of primary PK and PD endpoints based on antiinsulin antibody status (positive/negative) was conducted in order to determine if anti-insulin
antibody status had an impact on the primary endpoints.
Due to requests from an authority, graphical displays of blood glucose data were created (posthoc). Figures include individual blood glucose profiles of each subject overlaid by treatment and
mean blood glucose profiles overlaid by treatment. All post-hoc analyses will be clearly labelled
as such in the statistical output and in the CSR.
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Notes to File

All NTFs were documented on NTF forms, included in a log and filed in the TIF. Seven NTFs
were reported at Profil Neuss and 6 NTFs at Profil Mainz. In addition, 3 general NTFs were
reported by the laboratory MLM and the quality assurance department of Profil, which were related
to organizational issues and concerned both sites.
All NTFs were all related to administrative changes, and none was considered relevant for the
interpretation of the results of the trial, as decided during the DBR meeting.
However, the content of 2 NTFs, which were applicable for both sites, is presented in this section.
Note to file 4 clarified that although the protocol referred to serum insulin samples to be collected,
plasma samples were collected, as described in the final laboratory manual.
Note to file 5 specified the start of AE and hypoglycemia reporting. The reporting period was
prolonged from screening visit until end of follow-up period, instead of capturing only events
reported after intake of first test product.
All NTFs are filed in the TIFs in Profil Neuss and Profil Mainz.
9.8.4

Other Changes or Additions to the Conduct of the Trial

On behalf of the Sponsor and the principal and coordinating investigator, changes relevant for this
CSR were decided during the study initiation meeting (held on 09 Jul 2018) and documented in
the study initiation visit report.
 It was agreed that the SI/ICF should be signed no longer than 28 days before the screening
visit. The clarification was later implemented in protocol Version 1.2.
 The criterion for an early clamp termination due to blood glucose >180 mg/dL with no
glucose infusion within the preceding 30 minutes was clarified to be only after verified
onset of action and substantial GIR.
In case the blood glucose exceeded 250 mg/dL prior to onset of action, the clamp was
terminated early.
 After clamp termination, subjects were to be served a meal as soon as they had reached an
acceptable blood glucose range (<130 mg/dL)
 After clamp termination, post-clamp ECG and vital signed were to be performed only once
after 30 hours.
 Rescue insulin was only to be administered i.v.
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TRIAL SUBJECTS
10.1

Disposition of Subjects

In total 114 subjects (62 at trial site Profil Neuss and 52 at trial site Profil Mainz) were randomized
to one of the treatment sequences. Screening failures were not included in the trial database. No
subject replacement was required.
Four subjects (3.5%) prematurely discontinued trial participation, 3 withdrew their consent and
one subject was withdrawn due to a SAE (Appendix 16.2.1.2):
-

Subject 108 withdrew consent after receiving only one dose administration at Visit 2 (EU
Lantus) and missed GL glargine and US Lantus administration.

-

Subject 203 withdrew consent after receiving only one dose administration at Visit 2 (US
Lantus) and missed GL glargine and EU Lantus administration.

-

Subject 242 had only one dose administration at Visit 2 (EU Lantus) and missed GL
glargine and US Lantus administration. This subject was discontinued by the investigator
due to a SAE (refer to Section 12.3.2 for details).

-

Subject 245 was randomized but withdrew his consent prior to dosing at Visit 2. Subject
245 missed all 3 dose administrations.

All 114 randomized subjects were included in the full analysis set and all 113 exposed subjects
were included in the safety analysis set (excluded subject: 245). The per protocol set consisted of
all 110 completers of the trial (excluded subjects: 108, 203, 242, 245).
Appendix 16.2.1.1 displays visit dates, treatment sequence and allocation to the respective analysis
sets for each individual subject. Table 10-1 gives an overview of subject disposition and allocation
to analysis sets by trial site.
Table 10-1

Subject Disposition
Total
N (%)

Site Neuss
N (%)

Site Mainz
N (%)

Randomized

114 (100%)

62 (100%)

52 (100%)

Exposed (Total)

113 (99.1%)

62 (100%)

51 (98.1%)

Exposed to GL glargine

110 (96.5%)

61 (98.4%)

49 (94.2%)

Exposed to US Lantus

111 (97.4%)

61 (98.4%)

50 (96.2%)

Exposed to EU Lantus

112 (98.2%)

62 (100%)

50 (96.2%)

Withdrawals

4 (3.5%)

1 (1.6%)

3 (5.8%)

Completers

110 (96.5%)

61 (98.4%)

49 (94.2%)

Safety Analysis Set

113 (99.1%)

62 (100%)

51 (98.1%)

Full Analysis Set (FAS)

114 (100%)

62 (100%)

52 (100%)

Per Protocol Set (PPS)

110 (96.5%)

61 (98.4%)

49 (94.2%)

Cross reference: End of text (EOT) Table 14.1.1
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Protocol Deviations

All protocol deviations were documented in deviation forms and topics summarized in a log of
deviations. The forms and the logs are stored in the TIF/TMF. The classification of deviations
(important or non-important) was re-evaluated during the blinded DBR meeting.
All reported protocol deviations (18 forms at the Neuss site and 12 forms at the Mainz) were rated
to be non-important (see also comment in Appendix 16.2.2). They consisted of administrative or
procedure deviations, such as subject incompliance, missing or delayed PK samples, wrong
determination of onset of action, local tolerability assessments out of window and determination
of anti-insulin antibodies.
For further details please refer to the respective deviation forms.
Anti-Insulin Antibody Sample Analysis
The baseline blood samples for anti-insulin antibodies were collected for potential analysis in case
of safety concerns or unusual PK response (Section 8.2.4 and Table 9-3). During the PK sample
analysis, unusual PK measurements were observed and high concentrations of anti-insulin
antibody interference were suspected. Confirmed high concentration of anti-insulin antibody will
support the PK samples dilution and re-analysis. The Sponsor made the decision at the time and
communicated with the sample analysis laboratory to analyze all anti-insulin antibody samples
(except for 2 subjects who withdrew their consent) based on the following considerations:


It was during the study period when all anti-insulin antibody samples are blinded, so
samples cannot be identified individually until after all PK sample analyses are complete.



In order to confirm the inference of high concentration of anti-insulin antibody on PK
analysis, it is desirable to have subjects with negative anti-insulin antibody and normal PK
measurements as negative control. In addition, it is also for the completeness of the analysis
to examine if there are samples with high concentrations of anti-insulin antibody that do
not interfere with the PK measurement.

The decision and subsequent sample analysis exceeded the originally intended purpose of sample
collection.
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PHARMACOKINETIC AND PHARMACODYNAMIC EVALUATION
11.1

Data Sets Analyzed

As specified in the SAP, the analysis of PK and PD parameters was based on the PPS consisting
of the 110 subjects who completed the trial. Randomized subjects not included in the PPS are listed
in Section 10.1. No subject had an important protocol deviation which led to exclusion from the
PPS. Although summaries and analyses of PK/PD endpoints were based on the PPS, additional
subjects may be further excluded from individual analysis based on either the unavailability of the
data or various reasons.
Additional Subjects Excluded from PPS in PK Analyses
Individual PK profiles were excluded from individual PK analyses as they met criteria that were
pre-specified in the SAP. This applied to dosing periods of subjects who did not provide evaluable
PK data for this period (baseline concentrations >5% of Cins.max, Appendix 16.2.3.1). The
individual values of high baseline concentration are presented in Appendix 16.2.6.4. The
information is also summarized below the main summary tables of Section 11.4.
For Subject 128, the clamp after EU Lantus treatment was terminated early due to an AE. PK
sample collection has ended approximately 6 hours after dosing and so this subject was excluded
in the respective comparisons.
In addition, λz, t1/2 and extrapolated AUCs could only be determined if the R-Square adjusted
values of the regression line were greater than or equal to 0.8 (Sections 9.7.1.2 and 9.7.1.3).
In order to assess the impact of profiles with very high insulin glargine M1 concentrations (insulin
glargine M1 concentrations >3 times average Cins.max concentration of all profiles), a sensitivity
analysis excluding 4 profiles with very high insulin glargine M1 concentrations was conducted for
the primary PK endpoints, as decided during the second, but still blinded, DBR meeting (Section
9.8.2.1, profiles listed in Appendix 16.2.3.1).
Profiles excluded from the PK sensitivity analysis due to very high insulin glargine M1
concentrations were 107, 116 and 221 for all 3 IMPs and 209 for US Lantus. The individual
threshold values are presented in Appendix 16.2.6.4.
Additional Subjects Excluded from PPS in PD Analyses
Individual clamp data were excluded from individual PD analyses if they met criteria which made
calculation of individual parameters impossible, e. g. early clamp termination (Subject 128, clamp
for EU Lantus; Subject 129, clamp for GL glargine; and Subject 162, clamp for GL glargine) and
clamp device problems (Subject 138, clamp for US Lantus).
Details on excluded PD profiles are provided in Appendix 16.2.3.2. In addition, profiles with no
GIR are detailed.
A PD sensitivity analysis excluded subjects with low PD response or no GIR, as described in
Section 9.8.2.1 and listed in Appendix 16.2.3.2. Individual low responder thresholds are presented
in Appendix 16.2.6.5.
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In addition, the following PD exclusions were decided during the first DBR:
Due to a clamp interruption approx. 13 hours after US Lantus dosing in Subject 138 (protocol
deviation No. 6), the coordinating investigator decided that apart from onset of action and
AUCGIR.0-12h no other PD endpoints were analyzed for this clamp (Section 9.8.2.1).
The GIRmax of Subject 148 at Visit 2 (US Lantus) was excluded in an additional sensitivity analysis
due to a suspected i.v. injection (Section 9.8.2.1).
Demographic and baseline characteristics were based on the safety analysis set consisting of all
113 exposed subjects (Section 10.1). The analysis set for anti-insulin antibody was the safety
analysis set. However, anti-insulin samples of 2 subjects were not analyzed, as the subjects had
withdrawn their consent.
Appendix 16.2.1.1 lists allocation to analysis sets, Appendix 16.2.1.2 lists discontinued subjects
and exclusions from PD analyses are listed in Appendix 16.2.3.2.
11.2

Demographic and Other Baseline Characteristics

Demographic data for individual subjects are listed in Appendix 16.2.4.1. The respective
descriptive statistics, also broken down by trial site, is presented in EOT Table 14.1.2 and an
overview is presented in Table 11-1.
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Demographic and Baseline Characteristics (Safety Analysis Set)
Trial Site
Parameter

Statistic

Total

Profil Neuss Profil Mainz

Gender

M

N (%)

113 (100)

62 (100)

51 (100)

Race

WHITE

N (%)

113 (100)

62 (100)

51 (100)

N

113

62

51

Mean

42.4

48.0

35.7

SD

12.05

9.88

11.06

Min

18

24

18

43.0

49.0

35.0

Max

64

64

61

N

113

62

51

Mean

180.5

180.8

180.1

SD

7.28

7.41

7.17

Min

164

164

164

180.0

180.0

181.0

Max

202

202

197

N

113

62

51

Mean

84.14

85.10

82.97

SD

10.268

9.368

11.250

Min

59.4

67.1

59.4

Median

84.30

85.10

82.50

Max

115.2

115.2

108.6

113

62

51

Mean

25.76

25.99

25.49

SD

2.037

1.822

2.261

Min

20.1

20.5

20.1

Median

26.20

26.40

25.60

Max

29.0

28.9

29.0

Age

Median

Height (cm)

Median

Weight (kg)

Body Mass Index (kg/m^2)

N

M: male
Cross reference: EOT Table 14.1.2

All 113 subjects of the safety analysis set were male and white. Sixty-two subjects were included
at the trial site Neuss and 51 at the trial site Mainz. Age ranged from 18 to 64 years (mean:
42.4 years) and BMI from 20.1 to 29.0 kg/m2 (mean: 25.76 kg/m2). The demographic and baseline
characteristics were comparable in subjects randomized at both trial sites.
All subjects had a T1DM duration of 1 to 48 years (median: 22 years, EOT Table 14.1.4).
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Medical history and concomitant illnesses for individual subjects are presented in
Appendix 16.2.4.2 and are summarized in EOT Table 14.1.3.
The most common concomitant medical conditions and medical history included hypertension in
24 subjects (21.2%). diabetic retinopathy in 21 subjects (18.6%), seasonal allergies in 18 subjects
(15.9%), vasectomy in 14 subjects (12.4%) and hypothyroidism in 12 subjects (10.6%).
Other disorders, were attributed to the system organ classes (SOCs) cardiac disorders, congenital,
familial and genetic disorders, ear and labyrinth disorders, endocrine disorders, eye disorders,
gastrointestinal disorders, general disorders and administration site conditions, immune system
disorders, infections and infestations, investigations, metabolism and nutrition disorders,
musculoskeletal and connective tissue disorders, nervous system disorders, psychiatric disorders,
skin and subcutaneous tissue disorders, surgical and medical procedures and vascular disorders
(EOT Table 14.1.3).
Concomitant medication for individual subjects are presented in Appendix 16.2.13.3 and are
summarized in EOT Table 14.4.4. Common concomitant medications were ACE inhibitors,
angiotensin II antagonists, HMG COA reductase inhibitors, and thyroid hormones.
The subjects’ current diabetes medications are summarized in EOT Table 14.1.5 and presented
individually in Listing 16.2.4.3. The majority of subjects used insulin aspart or insulin lispro as
bolus and insulin glargine or insulin detemir as basal insulin.
Individual smoking and alcohol consumption habits are presented in Appendix 16.2.4.4 and are
summarized in EOT Table 14.1.6. Eleven subjects were current smokers (7 cigarette, 1 cigar, 2 ecigarette and 1 water pipe smoker). Ninety-nine subjects (87.6%) reported to drink alcohol, and
the consumed amount of alcohol ranged from 0.3 to 23 g per day.
Individual breath alcohol test data are presented in Appendix 16.2.13.4 and are summarized in
EOT Table 14.4.5. All subjects had a negative breath alcohol test at screening.
Individual urine drug screen data are presented in Appendix 16.2.13.5 and are summarized in EOT
Table 14.4.6. All subjects tested negative for the presence of drugs of abuse in urine at screening.
Individual serology test data are included in Appendix 16.2.4.6 and are summarized in EOT Table
14.1.8. All subjects tested negative for HIV (HIV 1/2 combi test), HBsAg, and HCV antibodies.
Individual laboratory safety data are presented in Appendix 16.2.8 and are summarized in EOT
Table 14.3.4.1 (hematology), EOT Table 14.3.4.2 (biochemistry), and EOT Tables 14.3.4.3–
14.3.4.4 (urinalysis). The majority of laboratory safety data was normal and only individual values
were out of range, but not clinically significant at screening. Individual abnormal laboratory values
are compiled in EOT Table 14.3.4.6.
Individual coagulation data (determined at screening only) are displayed in Appendix 16.2.4.7 and
are summarized in EOT Table 14.1.9. Mean (±SD) activated partial thromboplastin time was
35.81±3.469 sec and mean prothrombin international normalized ratio was 1.029±0.0594.
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In order to verify eligibility of the subjects, HbA1c (inclusion criterion 5) and fasting C-peptide
(inclusion criterion 6) were analyzed at screening. Individual results are listed in
Appendix 16.2.4.5 and summarized in EOT Table 14.1.7. HbA1c ranged from 5.7 to 8.9 %
(mean±SD: 7.24±0.765 %) and mean (±SD) C-peptide was 0.05±0.052 nmol/L. All subjects
complied with the HbA1c and C-peptide thresholds.
Individual physical examination data, including the investigator’s assessment (normal/abnormal
and statement on clinical significance if abnormal) for each body system, are presented in
Appendix 16.2.11 and are summarized in EOT Table 14.3.7.1. Individual abnormal physical
examination findings are compiled in EOT Table 14.3.7.2. Abnormal physical examination
findings at screening concerned head, ears, eyes, nose, throat, thyroid (3; 2.7%), abdomen (3;
2.7%), skin and mucosae (9; 8.0%), the musculoskeletal system (2; 1.8%) and the nervous system
(5; 4.4%). All abnormal findings were considered to be not clinically significant.
Individual vital signs data are presented in Appendix 16.2.9 and are summarized in EOT Table
14.3.5.1 (descriptive statistics of numeric vital signs parameters) and 14.3.5.2 (frequencies and
shifts from baseline). All subjects presented with normal vital signs at screening.
Individual ECG data, including the investigator’s assessment (normal/abnormal and statement on
clinical significance if abnormal), are presented in Appendix 16.2.10 and are summarized in EOT
Table 14.3.6.1 (descriptive statistics of numeric ECG parameters) and 14.3.6.2 (frequencies and
shifts from baseline). Individual abnormal ECG data are compiled in EOT Table 14.3.6.3. Twentytwo subjects (19.5%) presented with abnormal ECG findings at screening, mostly in form of
incomplete right bundle branch block or ST-segment abnormalities. None of the abnormal ECG
findings at screening were considered to be clinically significant by the respective investigator.
11.3

Measurements of Subject Compliance

All subjects were at the clinical unit during clamp procedures. Trained medical staff from Profil
Neuss and Mainz performed all dose administrations, blood samplings and blood glucose
measurement during the subjects’ visits to ensure subject compliance. The administered doses
were recorded in the drug accountability form and CRF presented in Appendix 16.2.5, and review
of individual PK and PD profiles as done during the blinded DBR meetings allowed to estimate if
adequate dosing occurred.
Mean doses ranged from 42.24 to 42.36 U for the 3 administered products (EOT Table 14.4.2).
Based on the insulin profiles (PK), all subjects appeared to be dosed correctly (EOT Table 14.2.9).
11.4

Pharmacokinetic/Pharmacodynamic Results and Tabulations of Individual Subject
Data

11.4.1 Pharmacokinetic Evaluations
Pharmacokinetic endpoints were obtained from plasma insulin glargine, insulin glargine M1 and
M2 concentrations determined at pre-specified time points over a period of 30 hours following an
s.c. injection of 0.5 U/kg of GL glargine, US Lantus, or EU Lantus.
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The plasma insulin glargine, insulin glargine M1 and M2 concentration profiles were used to
calculate the PK endpoints AUCins.0-24h and Cins.max for each analyte. Secondary and exploratory
PK endpoints were only calculated for insulin glargine M1.
Individual derived PK endpoints are displayed by subject in Appendix 16.2.6.1, and individual
plasma concentrations at the different time points are presented by subject in Appendix 16.2.6.2.
An individual listing of pharmacodynamic endpoints is provided in Appendix 16.2.6.3.
Descriptive statistics of the PK endpoints are provided in EOT Tables 14.2.1 and 14.2.4, and the
results of the statistical treatment comparisons are displayed in EOT Tables 14.2.2 to 14.2.3 and
EOT Tables 14.2.5 to 14.2.6. Descriptive statistics of insulin data at the different time points are
shown in EOT Table 14.2.7. Results of the analyses of AUCins.0-24h and Cins.max derived from insulin
glargine and insulin glargine M2 are shown in EOT Table 14.2.6.3.
Individual insulin glargine M1, insulin glargine and insulin glargine M2 profiles are displayed
graphically for each subject in EOT Figure 14.2.8.1 (linear scale) and in EOT Figure 14.2.8.2
(semi-log scale). Mean insulin glargine M1 and M2 and insulin glargine profiles (linear scale) are
presented in EOT Figure 14.2.8.3.
Figure 11-1 shows the overlaid mean insulin glargine M1 concentration profiles of GL glargine,
US Lantus, and EU Lantus in linear scale.

Figure 11-1

Mean Plasma Insulin Glargine M1 Profiles after s.c. Administration of
0.5 U/kg GL glargine, US Lantus and EU Lantus, Linear Scale (PPS)
Cross reference: EOT Figure 14.2.8.3

This confidential document is the property of Gan & Lee Pharmaceuticals USA Corporation. No unpublished information
contained herein may be disclosed without prior written approval from Gan & Lee Pharmaceuticals USA Corporation. Access
to this document must be restricted to relevant parties.

Study ID
GL-GLA-CT1002

Clinical Study Report
EudraCT No.
Date
2017-004965-28
19 Jul 2019

Status/Version No.
Final 1.0

Page
72 of 111

The plot is based on all dosed subjects, i. e. 110 subjects for GL glargine, 111 subjects for US
Lantus and 112 subjects for EU Lantus. Visual inspection of the insulin glargine M1 curves reveals
that profiles of the 3 treatments appeared similar.
11.4.1.1 Analysis of the Primary Pharmacokinetic Endpoints
Descriptive statistics of the primary PK endpoints for insulin glargine M1 are displayed in
EOT Table 14.2.1, and Table 11-2 presents an overview by treatment.
Table 11-2

Parameter

AUCins.0-24h
(h*ng/L)

Cins.max (ng/L)

Descriptive Statistics of the Primary Pharmacokinetic Endpoints for Insulin
Glargine M1 (PPS)
Geometric
Mean

Treatment

N

Arithmetic
Mean

GL glargine

101

16977.3

16419.80 96.7 5674 12757.8 133366 13939.9

US Lantus

98

17625.1

18818.27 106.8 5598 13016.5 147105 14113.5

EU Lantus

100

17010.9

18330.50 107.8 3955 12853.3 156950 13627.5

GL glargine

101

972.5

952.65

359

721.0

7810

796.5

US Lantus

98

1001.9

1052.49 105.1 339

738.5

8180

804.2

EU Lantus

100

979.2

1060.21 108.3 271

743.5

9180

783.4

SD

CV% Min Median

98.0

Max

Cross reference: EOT Table 14.2.1

Subjects were excluded from the PPS for descriptive statistics of primary PK endpoints as per predefined rules (baseline concentrations were >5% of Cins.max or PK measurement of the clamp ended
before 24 h). For GL glargine, 9 subjects were excluded from the PPS as their baseline
concentration was >5% of Cins.max. For US Lantus, 12 subjects were excluded from the PPS as their
baseline concentration was >5% of Cins.max. For EU Lantus, 9 subjects were excluded from the PPS
as their baseline concentration was >5% of Cins.max and one subject (Subject 128) was excluded as
the PK sample collection has ended approximately 6 hours after dosing.
A list of subjects excluded from the descriptive statistics of primary PK endpoints is provided in
Appendix 16.2.3.1. The individual threshold value per subject if baseline concentration was >5%
of Cins.max is provided in Appendix 16.2.6.4.
Descriptive statistics results appeared similar for GL glargine, US Lantus, and EU Lantus. Mean
AUCins.0-24h of insulin glargine M1 ranged from 16977.3 to 17625.1 h*ng/L and the CV% from
96.7 to 107.8% across treatments. Mean Cins.max of insulin glargine M1 ranged from 972.5 to
1001.9 ng/L and the CV% from 98.0 to 108.3% across treatments.
Mean and median concentration of insulin glargine and insulin glargine M2 was low as presented
in EOT Table 14.2.4.
Analysis of Primary Pharmacokinetic Endpoints: Treatment Comparison of GL Glargine and US
Lantus
Both primary and sensitivity analysis of AUCins.0-24h and Cins.max derived from the insulin glargine
M1 for treatment comparison of GL glargine and US Lantus are presented in Table 11-3.
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Treatment Comparison of Primary Pharmacokinetic Endpoints for Insulin Glargine M1, GL Glargine vs. US Lantus (PPS)
Geometric LS-Means [1]

Endpoint

Analysis [2]/
Transformation

N

GL glargine

US Lantus

Ratio of LSMeans [3]

90% CI of the
Ratio [4]

Guideline for
Equivalence
Limits (%)

CI Contained
within
Guideline

Main (Primary)
95
13969
14201
98.36
(93.71; 103.25)
(80.00, 125.00)
Yes
(Log-transformed) [5]
Sensitivity
91
12977
13102
99.05
(94.19; 104.15)
(80.00, 125.00)
Yes
(Log-transformed) [6]
Main (Primary)
95
794.49
805.97
98.58
(93.38; 104.06)
(80.00, 125.00)
Yes
(Log-transformed) [5]
Cins.max (ng/L)
Sensitivity
91
737.57
743.71
99.17
(93.75; 104.91)
(80.00, 125.00)
Yes
(Log-transformed) [6]
Note 1: The Least Squares (LS) Means, for which the model was fit to the log-transformed data, were back transformed from the ANOVA parameter estimates by exponentiation.
Note 2: These parameters were log-transformed for analysis and equivalence limits were 80.00 to 125.00%. Profiles excluded from this analysis are flagged with their reason in
Appendix 16.2.3.1.
Note 3: Ratio of the LS Means are the GL glargine over US Lantus multiplied by 100.
Note 4: CI: Confidence intervals for the ratios
Note 5: Primary Analysis EOT Table 14.2.2.1 and program source PPA1.sas.
Note 6: Sensitivity Analysis EOT Table 14.2.2.2 and program source PPA2.sas.
Cross reference: EOT Table 14.2.2.1, EOT Table 14.2.2.2
AUCins.0-24h
(h*ng/L)
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Fifteen subjects were excluded from the PPS for treatment comparison as their baseline
concentrations of insulin glargine M1 were >5% of Cins.max. A list of subjects excluded from the
analysis of primary PK endpoints is provided in Appendix 16.2.3.1. The individual threshold value
per subject if baseline concentration was >5% of Cins.max is provided in Appendix 16.2.6.4.
The results of the ANOVA analysis demonstrate that for both primary PK endpoints AUCins.0-24h
and Cins.max of the insulin glargine M1 the similarity limits (90% CI of the geometric LS-mean
treatment ratio within the limits 80.00–125.00%) were met. Thus, PK similarity of GL glargine
and US Lantus was demonstrated.
In order to assess the impact of profiles with very high insulin glargine M1 concentrations, a
sensitivity analysis excluding additional 4 profiles with very high concentrations (profiles with
insulin glargine M1 concentrations >3 times the average Cins.max concentration as listed in
Appendix 16.2.6.4) was conducted as described in Section 9.8.2.1.
The profiles with very high insulin glargine M1 concentrations had only minor effects on the
geometric LS-means and the similarity limits were also met in the sensitivity analysis.
As a supportive analysis of the PK endpoints AUCins.0-24h and Cins.max derived from insulin glargine
and insulin glargine M2 were analyzed. Results are depicted in EOT Table 14.2.5.3. The results
of the statistical analysis (ANOVA) for insulin glargine demonstrate that for both endpoints the
similarity limits (90% CI of the geometric LS-mean treatment ratio within the limits of 80.00–
125.00%) were met for GL glargine and US Lantus.
For insulin glargine M2, the similarity limits were met for AUCins.0-24h but the 90% CI of the
geometric LS-mean treatment ratio was outside the limits for Cins.max (90% CI: 91.50–135.23%).
However, it should be noted that the majority of the insulin M2 concentrations are BLQ, the
analysis for AUCins.0-24h was based on the values from only 24 subjects, and analysis for Cins.max
was based on 25 subjects. (EOT Table 14.2.5.3)
Analysis of Primary Pharmacokinetic Endpoints: Treatment Comparison of GL Glargine and EU
Lantus
Both primary and sensitivity analysis of AUCins.0-24h and Cins.max derived from the insulin M1 for
treatment comparison of GL glargine and EU Lantus are presented in 错误!不能识别的开关参
数。.

This confidential document is the property of Gan & Lee Pharmaceuticals USA Corporation. No unpublished information
contained herein may be disclosed without prior written approval from Gan & Lee Pharmaceuticals USA Corporation. Access
to this document must be restricted to relevant parties.

Clinical Study Report
EudraCT No.
Date
2017-004965-28
19 Jul 2019

Study ID
GL-GLA-CT1002

Table 11-4

Status/Version No.
Final 1.0

Page
75 of 111

Treatment Comparison of Primary Pharmacokinetic Endpoints for Insulin Glargine M1, GL Glargine vs. EU Lantus (PPS)
Geometric LS-Means [1]

Endpoint

Analysis [2]/
Transformation

N

GL glargine

EU Lantus

Ratio of LS
Means [3]

90% CI of the
Ratio [4]

Guideline for
Equivalence
Limits (%)

CI Contained
within
Guideline

Main (Primary)
95
14214
13874
102.45
(97.52; 107.62)
(80.00, 125.00)
Yes
(Log-transformed) [5]
Sensitivity
92
13380
13028
102.70
(97.63; 108.02)
(80.00, 125.00)
Yes
(Log-transformed) [6]
Main (Primary)
95
811.49
799.36
101.52
(96.04; 107.31)
(80.00, 125.00)
Yes
(Log-transformed) [5]
Cins.max (ng/L)
Sensitivity
92
763.15
751.47
101.55
(95.94; 107.50)
(80.00, 125.00)
Yes
(Log-transformed) [6]
Note 1: The least-squares (LS) means, for which the model was fit for the log-transformed data, were back-transformed from the ANOVA parameter estimates by exponentiation
Note 2: These parameters were log-transformed for analysis and equivalence limits were 80.00 to 125.00%. Profiles excluded from this analysis are flagged with their reason in
Appendix 16.2.3.1.
Note 3: Ratio of the LS Means are the GL glargine over EU Lantus multiplied by 100.
Note 4: CI: confidence intervals for the ratios
Note 5: Primary Analysis EOT Table 14.2.3.1 and program source PPA1.sas
Note 6: Sensitivity Analysis EOT Table 14.2.3.2 and program source PPA2.sas
Cross reference: EOT Table 14.2.3.1, EOT Table 14.2.3.2
AUCins.0-24h
(h*ng/L)
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Fourteen subjects were excluded from the PPS for treatment comparison as per pre-defined rules
(baseline concentrations were >5% of Cins.max). In addition, Subject 128 was excluded because only
partial PK samples were collected (Section 11.1). A list of subjects excluded from the analysis of
primary PK endpoints is provided in Appendix 16.2.3.1. The individual threshold value per subject
if baseline concentration was >5% of Cins.max is provided in Appendix 16.2.6.4.
The results of the ANOVA analysis demonstrate that for both primary PK endpoints AUCins.0-24h
and Cins.max of insulin glargine M1 the similarity limits (90% CI of the geometric LS-mean
treatment ratio within the limits 80.00–125.00%) were met. Thus, PK similarity of GL glargine to
EU Lantus was demonstrated.
In order to assess the impact of profiles with very high insulin glargine M1 concentrations, a
sensitivity analysis excluding additional 3 profiles with very high concentrations (profiles with
insulin glargine M1 concentrations > 3 times the average Cins.max concentration of all profiles as
listed in Appendix 16.2.6.4) was conducted as described in Section 9.8.2.1. The results of the
sensitivity analysis excluding profiles with very high insulin glargine M1 concentrations were in
line with the results of the main analysis, as the 90% CI met the similarity criteria (Table 11-4).
As a supportive analysis, the endpoints AUCins.0-24h and Cins.max derived from insulin glargine and
insulin glargine M2 were analyzed. Results are presented in EOT Table 14.2.6.3. The results of
the statistical analysis (ANOVA) for insulin glargine and for insulin glargine M2 demonstrate that
for both endpoints the similarity limits (90% CI of the geometric LS-mean treatment ratio within
the limits of 80.00–125.00%) were met for GL glargine and EU Lantus.
11.4.1.2 Analysis of the Secondary Pharmacokinetic Endpoints
Descriptive statistics of the secondary PK endpoints for insulin glargine M1 are displayed in
EOT Table 14.2.4. An overview is displayed in Table 11-5.
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Descriptive Statistics of the Secondary Pharmacokinetic Endpoints for Insulin
Glargine M1 (PPS)
Treatment

N

Arithmetic
Mean

SD

Max

Geometric
Mean

GL glargine

101

7935.1

7268.83

2802

5920.0

60806

6620.7

US Lantus

98

8535.1

8580.61 100.5 2631

6408.0

68225

6929.6

EU Lantus

100

8319.8

8759.45 105.3 2044

6331.7

73970

6686.3

GL glargine

101

9042.2

9219.03 102.0 2563

6582.0

72560

7271.5

US Lantus

98

9090.1

10329.05 113.6 2784

6489.6

78880

7116.3

EU Lantus

100

8691.1

9641.81 110.9 1911

6328.9

82980

6887.0

GL glargine

44

36647.4

42087.89 114.8 10109 24570.8 244494 27050.4

US Lantus

53

32162.0

41537.74 129.2 10157 22250.1 298320 24776.9

EU Lantus

48

31256.9

25812.21 82.6

GL glargine

101

11.5

3.36

29.2

3

12.0

24

11.0

US Lantus

98

10.9

4.23

38.8

1

10.0

24

9.9

EU Lantus

100

10.8

3.83

35.4

3

12.0

20

10.0

CV% Min Median
91.6

7431 24105.8 159924 25853.6

Cross reference: EOT Table 14.2.4

For the parameters AUCins.0-12h, AUCins.12-24h, and tmax.ins, the same subjects were excluded as listed
for Table 11-2. A list of subjects excluded from the descriptive statistics of PK endpoints is
provided in Appendix 16.2.3.1. The individual threshold value per subject if baseline concentration
was >5% of Cins.max is provided in Appendix 16.2.6.4. The parameter AUCins.0-∞ was dependent on
the criteria for calculation of λz (refer to Section 9.7.1.3). Thus, values from subjects with adjusted
R2 values <0.8 as listed in Appendix 16.2.6.1 were not calculated.
From the descriptive statistics, the secondary PK endpoints appeared similar for GL glargine, US
Lantus, and EU Lantus.
Analysis of Secondary Pharmacokinetic Endpoints: Treatment Comparison of GL Glargine and
US Lantus
The secondary AUC endpoints were analyzed using the same method as described for the main
PK analysis in Section 9.7.1.3. The parameter tmax.ins was analyzed using Wilcoxon Signed Rank
Test/estimates of Hodges and Lehmann.
Results of the statistical treatment comparisons are presented in EOT Tables 14.2.5.1 and 14.2.5.2
for GL glargine vs. US Lantus.
The results of the statistical analysis demonstrate that for the secondary AUC endpoints of insulin
glargine M1 (AUCins.0-12h, AUCins.12-24h, and AUCins.0-∞) the similarity limits (90% CI of the
estimated geometric LS-mean treatment ratio within the limits 80.00–125.00%) were met.
tmax.ins was analyzed by nonparametric methods using Wilcoxon Signed Rank Test based on a twosided alpha level of 0.10. The estimate of Hodges and Lehmann and the corresponding 90%
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nonparametric CI were shown. There was no statistically significant difference in tmax.ins between
GL glargine and US Lantus, as indicated by a p-value of 0.2112.
Analysis of Secondary Pharmacokinetic Endpoints: Treatment Comparison of GL Glargine and
EU Lantus
Results of the statistical treatment comparisons are presented in EOT Tables 14.2.6.1 and 14.2.6.2
for GL glargine vs. EU Lantus.
The results of the statistical analysis demonstrate that for the secondary AUC endpoints of insulin
glargine M1 (AUCins.0-12h, AUCins.12-24h and AUCins.0-∞) the similarity limits (90% CI of the
estimated geometric LS-mean treatment ratio within the limits 80.00–125.00%) were met.
tmax.ins of insulin glargine M1 was analyzed by nonparametric methods. There was no statistically
significant difference in tmax.ins between GL glargine and EU Lantus (p=0.1642).
11.4.1.3 Evaluation of Exploratory Pharmacokinetic Endpoints
The exploratory endpoints λz and t1/2 were summarized by descriptive statistics for insulin glargine
M1. An overview is presented in Table 11-6 and the full analysis results are presented in EOT
Table 14.2.4.
Please note that in about half of the cases for each treatment the calculation of λz and consequently
of t1/2 could not be done. In those cases the R2 values for the regression were below 0.8. (see also
Sections 9.8.2.1 and 11.1).
Table 11-6

Parameter

λz (1/h)

t1/2 (h)

Descriptive Statistics of Exploratory Pharmacokinetic Endpoints for Insulin
Glargine M1 (PPS)
Treatment

N

Arithmetic
Mean

SD

CV%

Min

Median

Max

Geometric
Mean

GL glargine

44

0.0585

0.02874

49.1

0.004

0.0553

0.129

0.0499

US Lantus

53

0.0658

0.03697

56.2

0.013

0.0593

0.184

0.0559

EU Lantus

48

0.0637

0.02644

41.5

0.016

0.0660

0.123

0.0578

GL glargine

44

18.863

24.9139

132.1

5.36

12.531

162.32

13.904

US Lantus

53

15.022

10.7356

71.5

3.77

11.691

53.29

12.397

EU Lantus

48

13.456

7.3098

54.3

5.62

10.510

42.51

11.985

Cross reference: EOT Table 14.2.4, exploratory endpoints presented below secondary endpoints

The exploratory PK parameters were dependent on the criteria for calculation of λz (refer to Section
9.7.1.3). Thus, all subjects with adjusted R2 values <0.8 as listed in Appendix 16.2.6.1 could not
be computed.
Median λz of insulin glargine M1 ranged from 0.0553 to 0.0660 1/h and the CV% ranged from
41.5 to 56.2%.
Median t1/2 of insulin glargine M1 ranged from 10.510 to 12.531 h and the CV% ranged from 54.3
to 132.1%.
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11.4.1.4 Post-hoc Analysis of Pharmacokinetic Endpoints – Impact of Anti-Insulin Antibody
Status
A post-hoc analysis was made to determine if anti-drug antibody (ADA) status, (positive/negative)
had an impact on primary PK endpoints and is presented in Table 11-7. In the following, anti-drug
antibody and anti-insulin antibody are used interchangeably for describing the results.
Further information on anti-insulin antibodies is presented in Section 12.5.9.
Table 11-7

Descriptive Statistics of the Primary Pharmacokinetic Endpoints for Insulin
Glargine M1 by Anti-Insulin Antibody Status (PPS), Post-hoc Analysis
Parameter Statistic

Parameter

AUCins.0-24h
(h*ng/L)

Cins.max
(ng/L)

Treatment

ADA Status

N

Arithmetic Mean

SD

Min

Median

Max

GL glargine

Negative

72

12304.7

4401.42

6549

11428.8

34481

GL glargine

Positive

29

28578.4

26799.87

5674

18918.0

133366

US Lantus

Negative

71

12297.7

4799.64

5598

11857.1

40300

US Lantus

Positive

27

31634.3

31270.36

7977

19864.0

147105

EU Lantus

Negative

72

11875.6

4648.20

3955

11874.1

36359

EU Lantus

Positive

28

30215.8

30398.34

8119

17893.5

156950

GL glargine

Negative

72

710.6

268.38

359

640.0

1870

GL glargine

Positive

29

1622.9

1563.36

373

1000.0

7810

US Lantus

Negative

71

709.0

282.28

339

665.0

2150

US Lantus

Positive

27

1772.1

1751.50

457

1210.0

8180

EU Lantus

Negative

72

692.8

278.04

271

683.5

2060

EU Lantus

Positive

28

1715.6

1771.19

425

1015.0

9180

ADA: Anti-drug antibody (anti-insulin antibody)
Cross reference: EOT Table 14.4.7.5

Anti-insulin antibody interfered with the internal status of the assay that measured the blood
concentration of insulin glargine M1. Sample concentrations were calculated from the relationship
between peak area ratio (insulin glargine/bovine insulin internal standard) and the calibration
concentration. As such, if the anti-insulin antibodies reduced the peak area of bovine insulin
internal standard only in the study samples, then proportionately, the concentration of insulin
glargine appeared to increase. Therefore, unsurprisingly, primary PK parameters were higher in
subjects with positive anti-insulin antibody status compared with PK results in antibody-negative
subjects (Table 11-7). However, anti-insulin antibody status did not impact bioequivalence results
as all of the samples from each individual subject were analyzed in a single batch so the effect of
anti-insulin antibodies was constant. In line with these considerations, PD results did not show
major differences between antibody-positive and antibody-negative subjects (Table 11-13).
11.4.2 Pharmacodynamic Evaluations
Pharmacodynamic endpoints were derived from GIRs measured by the ClampArt device over a
period of 30 hours following an s.c. injection of 0.5 U/kg of GL glargine, US Lantus, or EU Lantus.
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During the entire glucose clamp the device measured blood glucose continuously, and the
respective GIR was recorded every minute. Pharmacodynamic variables were derived from
individual profiles.
Derived PD endpoints are displayed by subject in Appendix 16.2.6.3. Descriptive statistics of the
PD endpoints, as well as the results of the statistical treatment comparisons, are provided in
EOT Tables 14.2.10 to 14.2.15.
Individual GIR profiles are displayed graphically for each subject in EOT Figure 14.2.16.1 (raw)
and 14.2.16.2 (smoothed). Mean GIR profiles (treatments overlaid) are presented in EOT Figure
14.2.16.3 (raw) and 14.2.16.4 (smoothed).
Graphical displays of blood glucose data, which were created after database lock, are presented in
EOT Figure 14.2.17.1 for each subject and in EOT Figure 14.2.17.2 (mean blood glucose profiles).
Figure 11-2 shows the overlaid mean smoothed GIR profiles of GL glargine, US Lantus, and EU
Lantus.

Figure 11-2

Mean of Smoothed GIR Profiles after s.c. Administration of 0.5 U/kg GL
Glargine, US Lantus, and EU Lantus, Linear Scale (PPS)
Cross reference: EOT Figure 14.2.16.4

The mean plot of smoothed data is based on all dosed subjects, i. e. 110 subjects for GL glargine,
111 subjects for US Lantus, and 112 subjects for EU Lantus. PROC LOESS was used with a
smoothing factor of 0.3.
Visual inspection of the GIR curves reveals that profiles of the 3 treatments were similar.
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11.4.2.1 Analysis of the Primary Pharmacodynamic Endpoints
Descriptive statistics of the primary PD endpoints by treatment are displayed in EOT Table 14.2.9,
and Table 11-8 presents an overview.
Results of the statistical treatment comparisons are displayed in EOT Tables 14.2.10.1 to 14.2.10.3
(GL glargine vs. US Lantus) and in EOT Tables 14.2.11.1 to 14.2.11.3 (GL glargine vs. EU
Lantus).
Table 11-8

Descriptive Statistics of Primary Pharmacodynamic Endpoints (PPS)

Lab Parameter
AUCGIR.0-24h
(mg/kg)

GIRmax
(mg/kg/min)

N

Arithmetic
Mean

SD

GL glargine

109

1524.6

1043.53

68.4

0

1324.5

6087

US Lantus

109

1584.3

961.31

60.7

0

1551.9

4785

EU Lantus

109

1426.2

1035.67

72.6

0

1128.8

5708

GL glargine

109

1.920

1.2204

63.6

0.00

1.608

9.00

US Lantus

109

2.008

1.1930

59.4

0.00

1.819

7.44

EU Lantus

109

1.789

1.1460

64.1

0.00

1.438

6.46

Treatment

CV% Min Median Max

Cross reference: EOT Table 14.2.9

Additional subjects who did not provide evaluable data were excluded from the PPS in the
descriptive statistics of both AUCGIR.0-24h or GIRmax:




Subject 129 was excluded from PPS in GL glargine analysis due to an early terminated
clamp
Subject 138 was excluded from PPS in US Lantus analysis due to protocol deviation that
resulted in missing data points for PD calculation
Subject 128 was excluded from PPS in EU Lantus analysis due to an early terminated
clamp

Subject exclusions from PPS for analysis of all PD parameters are provided in Appendix 16.2.3.2.
Descriptive statistics results appeared overall similar for GL glargine, US Lantus, and EU Lantus.
GeoMean and GeoCV% are not presented as they could not be calculated due to zero values.
Mean AUCGIR.0-24h ranged from 1426.2 to 1584.3 mg/kg with a CV% of 60.7 to 72.6% across
treatments. Mean GIRmax ranged from 1.789 to 2.008 mg/kg/min and CV% from 59.4 to 64.1%
across treatments.
Analysis of Primary Pharmacodynamic Endpoints: Treatment Comparison of GL Glargine and
US Lantus
Main (primary), supportive, and sensitivity analysis results of primary PD endpoints for treatment
comparison of GL glargine and US Lantus are presented in Table 11-9.
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Treatment Comparison of Primary Pharmacodynamic Endpoints, GL Glargine vs. US Lantus (PPS)
LS-Means [1]

Endpoint

Analysis [2]/
Transformation

N

GL glargine

US Lantus

Ratio of LS
Means [3]

90% CI of the
Ratio [4]

Guideline for
Equivalence
Limits (%)

CI Contained
within
Guideline

Main (Primary)
108
1524.7
1600.0
95.29
(87.34; 103.70)
(80.00, 120.00)
Yes
(Untransformed) [5]
AUCGIR.0-24h
Supportive
108
1133.1
1254.6
90.32
(80.15; 101.78)
(80.00, 125.00)
Yes
(mg/kg)
(Log-transformed) [6]
Sensitivity
105
1222.8
1383.6
88.38
(78.96; 98.92)
(80.00, 125.00)
No
(Log-transformed) [7]
Main (Primary)
108
1.92
2.02
94.80
(86.09;104.48)
(80.00, 120.00)
Yes
(Untransformed) [5]
GIRmax
Supportive
108
1.60
1.72
93.36
(85.21; 102.29)
(80.00, 125.00)
Yes
(mg/kg/min)
(Log-transformed) [6]
Sensitivity
105
1.68
1.82
92.34
(84.52, 100.89)
(80.00, 125.00)
Yes
(Log-transformed) [7]
Note 1: The Least Squares (LS) Means reported here for the main analysis were arithmetic LS-means. LS-means reported here for the supportive and sensitivity analyses for which
the model was fit to the log-transformed data, were back transformed from the ANOVA parameter estimates by exponentiation.
Note 2: Profiles excluded from this analysis are flagged with their reason in Appendix 16.2.3.2
Note 3: Ratio of the LS-Means are the GL glargine over US Lantus multiplied by 100
Note 4: CI: Confidence intervals for the ratios. For the main analysis, CIs were determined according to Fieller’s Theorem. For the supportive and sensitivity analyses for which the
model was fit to the log-transformed data, were back transformed from the ANOVA CI limits by exponentiation.
Note 5: Primary Analysis EOT Table 14.2.10.1 and program source PDPA1.sas.
Note 6: Supportive Analysis EOT Table 14.2.10.2 and program source PDPA2.sas.
Note 7: Sensitivity Analysis EOT Table 14.2.10.3 and program source PDPA3.sas.
Cross reference: EOT Table 14.2.10.1, EOT Table 14.2.10.2, EOT Table 14.2.10.3
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For the main (primary) analysis of treatment comparison, Subject 129 (early terminated clamp)
and Subject 138 (protocol deviation that resulted in missing data points for PD calculation) were
excluded from PPS (Appendix 16.2.3.2.).
The results of the statistical analysis according to Fieller’s Theorem demonstrate that for both
primary PD endpoints (AUCGIR.0-24h and GIRmax) the similarity limits (90% CI of the LS-mean
treatment ratio of untransformed data within the limits 80.00–120.00%) were met. Thus, PD
similarity of GL glargine and US Lantus was demonstrated.
The data set for the supportive analysis (analysis with log-transformed data) was the same as for
the main (primary) analysis, but zero values of both AUCGIR.0-24h and GIRmax from three subjects
had to be replaced as described in Section 9.8.2.1 and Appendix 16.2.6.6.
Results of the supportive analysis confirm the results of the main analysis. The 90% CI of the
geometric LS-mean ratio of GL glargine and US Lantus for AUCGIR.0-24h and GIRmax was within
the 80.00 to 125.00% limits for both primary endpoints (AUCGIR.0-24h and GIRmax).
For the sensitivity analysis (Section 9.7.1.4, 2 low responders (Subjects 140 and 160) were further
excluded from the analysis set used for main (primary) analysis due to lack or very low PD
response for the reference (i.e. US Lantus) treatment as defined in Section 9.7.1.2. Subject 124
was also excluded due to a zero value of AUCGIR.0-24h for GL glargine. Subject 124 is not
considered a low responder because the definition of low responders does not apply to subjects
following the treatment of GL glargine; rather, its zero value could not be log-transformed for
analysis and there was no pre-defined imputation to replace the zero value as defined for the
supportive analysis.
A list of excluded subjects from the sensitivity analysis is provided in Appendix 16.2.3.2, column
Sensitivity Analysis. Appendix 16.2.6.5 lists the individual low-responder threshold values and
identified low-responders.
In the sensitivity analysis, the 90% CI of GIRmax was within the 80.00 to 125.00% limits, while
the lower limit of the 90% CI of AUCGIR.0-24h was below 80.00% (90% CI of AUCGIR.0-24h: 78.96–
98.92%).
As decided during the DBR meeting, an additional sensitivity analysis (Fieller’s Theorem) was
performed for the parameter GIRmax excluding data of Subject 148 from the analysis set used for
main (primary) analysis due to a suspected i.v. injection of US Lantus. Results are presented in
EOT Table 14.2.15. The LS-mean ratio of untransformed data of GL glargine and US Lantus was
97.63% and the 90% CI ranged from 89.50 to 106.20%, confirming the similarity results of the
primary (main) analysis.
Analysis of Primary Pharmacodynamic Endpoints: Treatment Comparison of GL Glargine and
EU Lantus RP
Main (primary), supportive, and sensitivity analysis results of primary PD endpoints for GL
glargine vs. EU Lantus are shown in Table 11-10.

This confidential document is the property of Gan & Lee Pharmaceuticals USA Corporation. No unpublished information
contained herein may be disclosed without prior written approval from Gan & Lee Pharmaceuticals USA Corporation. Access
to this document must be restricted to relevant parties.

Clinical Study Report
EudraCT No.
Date
2017-004965-28
19 Jul 2019

Study ID
GL-GLA-CT1002

Status/Version No.
Final 1.0

Page
84 of 111

Table 11-10 Treatment Comparison of the Primary Pharmacodynamic Endpoints, GL Glargine vs. EU Lantus (PPS)
LS-Means [1]
Endpoint

Analysis [2]/
Transformation

N

GL glargine

EU Lantus

Ratio of LS
Means [3]

95% CI of the
Ratio [4]

Guideline for
Equivalence
Limits (%)

CI Contained
within
Guideline

Main (Primary)
108
1530.5
1435.4
106.63
(96.24; 118.35)
(80.00, 120.00)
Yes
(Untransformed) [5]
AUCGIR.0-24h
Supportive
108
1124.3
995.17
112.98
(94.77; 134.68)
(80.00, 125.00)
No
(mg/kg)
(Log-transformed) [6]
Sensitivity
102
1254.8
1212.9
103.45
(91.55; 116.91)
(80.00, 125.00)
Yes
(Log-transformed) [7]
Main (Primary)
108
1.93
1.80
107.17
(96.00; 119.68)
(80.00, 120.00)
Yes
(Untransformed) [5]
GIRmax
Supportive
108
1.57
1.42
110.47
(95.60; 127.67)
(80.00, 125.00)
No
(mg/kg/min)
(Log-transformed) [6]
Sensitivity
102
1.71
1.63
104.93
(95.14; 115.72)
(80.00, 125.00)
Yes
(Log-transformed) [7]
Note 1: The Least Squares (LS) Means reported here for the main analysis were arithmetic LS-means. LS-means reported here for the supportive and sensitivity analyses for which
the model was fit to the log-transformed data, were back transformed from the ANOVA parameter estimates by exponentiation.
Note 2: Profiles excluded from this analysis are flagged with their reason in Appendix 16.2.3.2
Note 3: Ratio of the LS Means are the GL glargine over EU Lantus multiplied by 100.
Note 4: CI: Confidence Intervals for the ratios. For the main analysis, CIs were determined according to Fieller’s Theorem. For the supportive and sensitivity analyses for which the
model was fit to the log-transformed data, were back-transformed from the ANOVA CI limits by exponentiation.
Note 5: Primary Analysis EOT Table 14.2.11.1 and program source PDPA1.sas.
Note 6: Supportive Analysis EOT Table 14.2.11.2 and program source PDPA2.sas.
Note 7: Sensitivity Analysis EOT Table 14.2.11.3 and program source PDPA3.sas.
Cross reference: EOT Table 14.2.11.1, EOT Table 14.2.11.2, EOT Table 14.2.11.3
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For the main (primary) analysis of this treatment comparison, Subjects 128 and 129 were excluded
from the PPS due to early terminated clamp (Appendix 16.2.3.2).
The results of the statistical analysis demonstrate that for both primary PD endpoints AUCGIR.0-24h
and GIRmax the similarity limits (95% CI of the LS-mean ratio of untransformed data of treatments
within the limits 80.00-120.00%) were met. Thus, PD similarity of GL glargine and EU Lantus
was demonstrated.
The data set for the supportive analysis set was the same as for the main (primary) analysis, but
zero values of both AUCGIR.0-24h and GIRmax from four subjects had to be replaced as described in
Section 9.8.2.1 and Appendix 16.2.6.6.
In the supportive analysis, the similarity limits were not fulfilled for both parameters as the 95%
CI of AUCGIR.0-24h was 94.77 to 134.68% and the 95% CI of GIRmax was 95.60 to 127.67%, thus
the upper limits of the 95% CI were outside 125.00%.
For the sensitivity analysis (Section 9.7.1.4) low responders (Subjects 111, 124, 147, 208, and 271)
were further excluded from the analysis set used for main (primary) analysis due to lack or very
low PD response for the reference (i.e. EU Lantus) treatment as defined in Section 9.7.1.2. Subject
160 was also excluded due to a zero value of AUCGIR.0-24h for GL glargine. Subject 160 is not
considered a low responder because the definition of low responders does not apply to subjects
following the treatment of GL glargine; rather, its zero value could not be log-transformed for
analysis and there was no pre-defined imputation to replace the zero value as defined for the
supportive analysis.
This applied to 6 subjects as listed in Appendix 16.2.3.2. The individual threshold values for low
responders are listed in in Appendix 16.2.6.5. Results of the sensitivity analysis confirm the
results of the main analysis and the 95% CI of both AUCGIR.0-24h and GIRmax were within the
80.00 to 125.00% limits.
11.4.2.2 Analysis of the Secondary Pharmacodynamic Endpoints
Descriptive statistics of the secondary PD endpoints are presented in EOT Table 14.2.12, and Table
11-11 gives an overview.
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Table 11-11 Descriptive Statistics of Secondary Pharmacodynamic Endpoints (PPS)
Parameter
AUCGIR.0-12h
(mg/kg)

AUCGIR.12-24h
(mg/kg)

AUCGIR.0-last
(mg/kg)

tmax.GIR
(h)

Treatment

N

Arithmetic Mean

SD

CV%

Min

Median

Max

GL glargine

109

768.3

556.24

72.4

0

635.2

3457

US Lantus

110

842.2

514.19

61.1

0

846.3

2710

EU Lantus

109

758.2

550.97

72.7

0

600.1

2882

GL glargine

109

756.3

532.67

70.4

0

678.6

2631

US Lantus

109

738.5

510.33

69.1

0

628.7

2512

EU Lantus

109

668.1

519.52

77.8

0

526.3

2825

GL glargine

110

1709.0

1161.23

67.9

0

1515.0

6469

US Lantus

109

1769.3

1056.11

59.7

0

1772.4

5548

EU Lantus

110

1575.9

1135.52

72.1

0

1288.3

6554

GL glargine

107

11.409

3.0763

27.0

4.55

11.050

23.52

US Lantus

107

10.435

3.2021

30.7

0.00

10.367

21.18

EU Lantus

107

11.009

2.9889

27.2

3.50

10.817

23.90

Cross reference: EOT Table 14.2.12

Additional subjects, who did not provide evaluable data for the descriptive statistics of secondary
PD endpoints, were excluded from the PPS. The list of subjects and reasons for exclusion are
provided in Appendix 16.2.3.2.
From the descriptive statistics, the secondary PD endpoints appeared similar for GL glargine, US
Lantus, and EU Lantus.
The secondary AUCGIR endpoints were analyzed using the statistical models described for the
primary endpoints (Fieller’s Theorem and ANOVA, Section 9.7.1.3). The parameter tmax.GIR was
analyzed using Wilcoxon Signed Rank Test/estimates of Hodges and Lehmann.
Analysis of Secondary Pharmacodynamic Endpoints: Treatment Comparison of GL Glargine and
US Lantus
Statistical analysis results of secondary AUCGIR endpoints for GL glargine vs. US Lantus are
presented in EOT Table 14.2.13.1 and the nonparametric analysis of tGIR.max is presented in
EOT Table 14.2.13.2.
The results of the statistical analysis demonstrate that for the secondary AUCGIR endpoints
(AUCGIR.0-12h, AUCGIR.12-24h, and AUCGIR.0-last) the PD similarity limits (90% CI of the estimated
LS-mean treatment ratio of untransformed data within the limits 80.00–120.00%) were met.
tmax.GIR was analyzed by nonparametric methods using Wilcoxon Signed Rank Test. There was a
statistically significant difference in tmax.GIR between GL glargine and US Lantus (p=0.0007).
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Analysis of Secondary Pharmacodynamic Endpoints: Treatment Comparison of GL Glargine and
EU Lantus
Statistical analysis results of secondary PD endpoints for treatment comparison of GL glargine and
EU Lantus are presented in EOT Table 14.2.14.1 and the nonparametric analysis of tmax.GIR is
presented in EOT Table 14.2.14.2. The results of the statistical analysis demonstrate that for the
secondary AUCGIR endpoints (AUCGIR.0-12h and AUCGIR.0-last) the similarity limits (95% CI of the
estimated LS-mean treatment ratio of untransformed data within the limits 80.00–120.00%) were
met for GL glargine and EU Lantus. The similarity limits were not met for AUCGIR.12-24h as the
95% CI ranged from 101.69 to 126.28%.
tmax.GIR was analyzed by nonparametric methods. There was no statistically significant difference
in tmax.GIR between GL glargine and EU Lantus (p=0.2000).
11.4.2.3 Evaluation of Exploratory Pharmacodynamic Endpoints
The exploratory endpoints time to onset of action and duration of action were summarized by
descriptive statistics. An overview is presented in Table 11-12, and the full analysis results are
presented in EOT Table 14.2.12.
Table 11-12 Descriptive statistics of Exploratory Pharmacodynamic Endpoints (PPS)
Parameter

N

Arithmetic Mean

SD

CV%

Min

Median

Max

Geometric Mean

GL glargine
Onset of
US Lantus
action (h)
EU Lantus

107

3.337

2.7753

83.2

0.05

2.333

13.00

2.304

108

2.661

2.4765

93.1

0.05

1.842

12.57

1.734

108

3.389

3.5732 105.4

0.05

2.208

17.88

2.138

GL glargine

106

29.818

1.3193

4.4

20.25

30.000

30.00

29.781

US Lantus

107

29.650

1.7382

5.9

17.35

30.000

30.00

29.584

EU Lantus

107

29.652

1.5710

5.3

21.08

30.000

30.00

29.603

Duration
of action
(h)

Treatment

Cross-reference: EOT Table 14.2.12, exploratory endpoints presented below secondary endpoints

Additional subjects, who did not provide evaluable data for the descriptive statistics of exploratory
PD endpoints, were excluded from the PPS. The list of subjects and reasons for exclusion are
provided in Appendix 16.2.3.2.
Median onset of action ranged from 1.842 to 2.333 hours with a high variability of >80%.
Duration of action was nearly similar for GL glargine, US Lantus, and EU Lantus with a median
of about 30 hours for all 3 treatments.
11.4.2.4 Post-hoc Analysis of Pharmacodynamic Endpoints – Impact of Anti-Insulin Antibody
Status
A post-hoc analysis was made to determine if anti-insulin antibody status (positive/negative) had
an impact on PD endpoints and is presented in Table 11-13.
Further information on anti-insulin antibodies is presented in Section 12.5.9.
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Table 11-13 Descriptive Statistics of the Primary Pharmacodynamic Endpoints by AntiInsulin Antibody Status (PPS), Post-hoc Analysis
Parameter Statistic
Parameter

AUCGIR.0-24h
(mg/kg)

GIRmax
(mg/kg/min)

Treatment

ADA
Status

N

Arithmetic
Mean

SD

Min

Median

Max

GL glargine

Negative

80

1495.824

1108.570

0.00

1256.307

6087.16

GL glargine

Positive

29

1604.013

850.8774

50.83

1597.925

3280.85

US Lantus

Negative

79

1498.015

899.1484

0.00

1437.965

4785.05

US Lantus

Positive

30

1811.389

1092.425

76.14

1831.787

4466.64

EU Lantus

Negative

80

1366.003

1062.153

0.00

1061.805

5707.67

EU Lantus

Positive

29

1592.352

956.6666

138.58

1181.140

3233.86

GL glargine

Negative

80

1.911

1.3356

0.00

1.545

9.00

GL glargine

Positive

29

1.945

0.8436

0.36

1.939

3.68

US Lantus

Negative

79

1.953

1.2092

0.00

1.789

7.44

US Lantus

Positive

30

2.153

1.1565

0.41

2.087

6.08

EU Lantus

Negative

80

1.755

1.2321

0.00

1.382

6.46

EU Lantus

Positive

29

1.883

0.8775

0.40

1.714

3.62

ADA: anti-drug antibody (anti-insulin antibody)
Cross reference: EOT Table 14.4.7.6

Evidently, in subjects with positive anti-insulin antibody status, a positive pre-existing anti-insulin
antibody status did not have a major impact on primary PD analysis. While AUC GIR.0-24h was
slightly higher in subjects with positive anti-insulin antibodies, these differences were small in
view of the rather large inter-individual differences (indicated by large standard deviations). The
mean differences in GIRmax were very small between subjects with positive and negative
antibodies (below 0.2 mg/kg/min for all treatments) supporting the notion that antibodies had no
relevant impact on PD outcomes.
11.4.2.5 Evaluation of Quality of Clamps
Individual clamp quality data are displayed in Appendix 16.2.13.1 and summarized by treatment
in EOT Table 14.4.1.1. The clamp quality parameters precision (in terms of coefficient of variation,
or CV[%]) and deviation from target were calculated based on all measurements during the 30
hour clamp procedure where GIR was >0 mg/kg/min as pre-defined in the SAP (see Section
9.7.1.4).
An overview of clamp quality is displayed in Table 11-14.
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Table 11-14 Descriptive statistics for Quality of Clamp Data (PPS)
Parameter
Precision (CV, %)

Treatment

N

Mean

SD

GL glargine

107

3.92

US Lantus

108

EU Lantus
Deviation from Target GL glargine
(mg/dL)
US Lantus
EU Lantus

Min Median

Max

1.824

1.2

3.45

11.6

4.19

1.769

1.6

3.77

11.1

108

3.95

1.668

1.4

3.44

11.4

107

1.08

1.995

-0.2

0.28

13.6

108

1.09

1.735

-0.2

0.47

12.5

108

0.98

1.275

-0.4

0.48

7.3

Cross-reference: EOT Table 14.4.1.1

Additional subjects were excluded from the PPS for quality of clamp analysis because of no GIR
values: Subjects 124, 129, and 160 for GL glargine treatment, Subjects 140 and 160 for US Lantus
treatment, and Subjects 147 and 271 for EU Lantus treatment.
Results in both precision and deviation from target demonstrate that the clamp performances were
excellent and comparable among the tested IMPs.
Clamp quality calculated without low responders is depicted in EOT Table 14.4.1.2 and was in
line with the results of the main clamp analysis. Subjects excluded from the clamp quality analysis
without low responders were Subjects 111, 124, and 208 for EU Lantus.
All subjects met the precision requirement (CV% <15%) and all but 2 subjects met the deviation
from target requirement (deviation from target <10 mg/dL). Subject 124, with treatment of US
Lantus, had the value of 12.46 mg/dL, and Subject 258, with treatment of GL glargine, had a value
of 13.56 mg/dL. However, these deviations were not due to any clamp quality issues, but rather
due to low GIR response which resulted in blood glucose elevations in large parts of the clamps
with a slow return to baseline.
11.4.3 Statistical/Analytical Issues
11.4.3.1 Adjustment for Covariates
No analyses with adjustment for covariates were performed.
11.4.3.2 Handling of Drop-Outs or Missing Data
Missing data or incomplete data were handled according to Section 9.7.1.1 and 9.8.2.1.
11.4.3.3 Interim Analyses and Data Monitoring
No interim analysis was planned and performed for this trial.
11.4.3.4 Multi-Center Studies
This was a bi-centric trial performed at Profil Neuss and Mainz in Germany (Section 6). Both
centers worked according to the same standards and data were pooled for evaluation. The
disposition of subjects to the trial centers is described in Section 10.1 and demographics and other
baseline characteristics per trial site can be found in Section 11.2.
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The trial center was considered within the statistical analysis, i.e., trial site was included in the
statistical model. Since it was not found to be significant in the main analysis, it was omitted in
the models, if not otherwise stated, in accordance with the SAP (Section 9.7.1.4).
11.4.3.5 Multiple Comparisons/Multiplicity
No corrections for multiple testing were applied.
11.4.3.6 Use of an ‘Pharmacokinetic/Pharmacodynamic Subset’ of Subjects
Pharmacokinetic and pharmacodynamic characteristics were analyzed based on the PPS. No other
subset of subjects was used.
11.4.3.7 Active-Control Studies Intended to Show Equivalence
The primary objective of this trial was to evaluate PK and PD biosimilarity of GL glargine
compared to US Lantus and compared to EU Lantus, when administered at single s.c. doses to
male T1DM subjects. Details of the assessments and the results of the statistical analyses are
contained in Section 11.4.1 and 11.4.2.
11.4.3.8 Examination of Subgroups
No subgroup examinations were performed.
11.4.4 Tabulation of Individual Response Data
Individual PK/PD response data are contained in Appendix 16.2.6.1 (Individual PK Endpoints),
16.2.6.2 (Individual Listing of Insulin Data) and 16.2.6.3 (Individual PD Endpoints).
11.4.5 Drug Dose, Drug Concentration, and Relationship to Response
Not applicable since all treatments were administered only at one dose level (0.5 U/kg).
11.4.6 Drug-Drug and Drug-Disease Interactions
Not applicable.
11.4.7 By-Subject Displays
Graphical displays of individual plasma insulin glargine, insulin glargine M1 and insulin glargine
M2 profiles are provided in Section 14.2.8. Insulin profiles in linear scale are provided in EOT
Table 14.2.8.1 and insulin profiles in semi-log scale are provided in EOT Table 14.2.8.2.
Graphical displays of individual GIR profiles by treatment are provided in EOT Figure 14.2.16.1
(raw data) and 14.2.16.2 (smoothed profiles).
Graphical displays of blood glucose data (post-hoc) are provided in EOT Figure 14.2.17.1 (blood
glucose profiles for each subject, overlaid by treatment).
11.4.8 Pharmacodynamic/Pharmacokinetic Conclusions
11.4.8.1 Pharmacokinetic Conclusions
 Based on the primary PK endpoints AUCins.0-24h and Cins.max of the insulin glargine metabolite
M1, Gan & Lee Insulin Glargine was similar to Lantus® US RLD and to Lantus® EU RP, since
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the 90% CI of the respective geometric LS-mean treatment ratio lay within the limits of 80.00
to 125.00%.
 Results of the secondary PK AUC endpoints (AUCins.0-12h, AUCins.12-24h and AUCins.0-∞) fell
within the 80.00 to 125.00% limits and further supported PK similarity.
11.4.8.2 Pharmacodynamic Conclusions
 Based on the primary PD endpoints AUCGIR.0-24h and GIRmax, Gan & Lee Insulin Glargine was
similar to Lantus® US RLD, since the 90% CI of the respective LS-mean treatment ratio of
untransformed data lay within the limits of 80.00 to 120.00%. The similarity was also
supported by the 90% CI of the LS-mean treatment ratio of log-transformed data which lay
within the limits of 80.00 to 125.00%.
 Based on the primary PD endpoints AUCGIR.0-24h and GIRmax, Gan & Lee Insulin Glargine was
similar to Lantus® EU RP, since the 95% CI of the respective LS-mean treatment ratio of
untransformed data lay within the limits of 80.00 to 120.00%.
 Results of most secondary PD AUC endpoints fell within the 80.00 to 120.00% limits and
further supported PD similarity of Gan & Lee Insulin Glargine to Lantus® US RLD and to
Lantus® EU RP.
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SAFETY EVALUATION
12.1

Extent of Exposure

A total of 113 subjects were exposed to single s.c. doses of IMPs (0.5 U/kg body weight), thereof
110 to GL glargine, 111 to US Lantus, and 112 to EU Lantus. A total of 110 subjects completed
the trial. The individual administered insulin doses ranged from 30 to 59 U (Appendix 16.2.5).
All exposed subjects constituted the safety analysis set (refer to Section 10.1 and to Table 10-1 for
further details).
12.2

Adverse Events

Individual AEs are displayed by subject in Appendix 16.2.7. Only treatment-emergent AEs
(TEAEs) are considered in the statistical summaries. An overview of the incidence of TEAEs is
provided in EOT Table 14.3.1.1, and EOT Table 14.3.1.2 summarizes all TEAEs by MedDRA
system organ class and preferred term (PT). EOT Table 14.3.1.3 presents a summary of TEAEs
by severity, relationship, seriousness, outcome, and action taken.
12.2.1 Brief Summary of Adverse Events
Overall, 102 TEAEs were reported. An overview of the TEAEs reported during this trial is
presented in Table 12-1. Adverse events, which were reported prior to the first dosing, are listed
in Appendix 16.2.7 (treatment: run-in).
At least one TEAE was experienced by 21 subjects (19.1%) after administration of GL glargine
(24 events), by 29 subjects (26.1%) after administration of US Lantus (39 events), and by 24
subjects (21.4%) after administration of EU Lantus (39 events).
No death occurred in the trial. One SAE occurred after EU Lantus administration (MedDRA term:
generalised tonic-clonic seizure) and resulted in the subject’s discontinuation from the trial and
unblinding for regulatory reporting.
The majority of TEAEs were mild (67 events), 32 AEs were moderate in severity, and 3 events
were considered severe (EOT Table 14.3.1.3, Appendix 16.2.7). A total of 25 TEAEs were
possibly or probably related to IMP: 6 events after GL glargine, 5 events after US Lantus and 14
events after EU Lantus administration. All events had the outcome recovered/resolved.
Most frequent TEAE based on the PT level were headache (8 events after GL glargine, 3 events
after US Lantus, and 12 events after EU Lantus administration) and hypoglycemia (6 events after
GL glargine, 11 events after US Lantus, and 8 events after EU Lantus administration). Five mild
injection site reactions occurred in connection with the IMPs (1 after GL glargine, 2 of each after
US Lantus and EU Lantus administration) and were probably related to IMP.
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Overview of Incidence of Treatment-emergent Adverse Events (Safety
Analysis Set)
GL glargine
(N=110)

US Lantus
(N=111)

EU Lantus
(N=112)

Incidence of Treatment Emergent Adverse Events

21 (19.1%)

29 (26.1%)

24 (21.4%)

Number of Treatment Emergent Adverse Events

24

39

39

Incidence of Treatment Emergent Moderate and Severe Adverse Events

9 (8.2%)

13 (11.7%)

9 (8.0%)

Number of Treatment Emergent Moderate and Severe Adverse Events

9

13

13

6 (5.5%)

5 (4.5%)

9 (8.0%)

Number of Drug Related (1) Adverse Events

6

5

14

Incidence of Deaths

0

0

0

Incidence of Serious Adverse Events

0

0

1 (0.9%)

Incidence of Drug Related (1) Adverse Events Leading to Permanent
Discontinuation of Study Drug

0

0

1 (0.9%)

Incidence of Unblinding of the Study Drug

0

0

1 (0.9%)

Incidence of Drug Related (1) Adverse Events

(1) Drug Related AEs: Relationship to Study Drug is POSSIBLE or PROBABLE
The Denominator for Percentages is Based on the Number of Subjects in the Safety Analysis Set for Each
Administration
Cross reference: EOT Table 14.3.1.1

12.2.2 Displays of Adverse Events
A summary of TEAEs by treatment and categorized into MedDRA SOCs and PT is presented in
Table 12-2.
Table 12-2

Summary of Treatment-Emergent Adverse Events by MedDRA System Organ
Class and Preferred Term (Safety Analysis Set)
Number (%) of Subjects / Number of Events

System Organ Class

GL glargine (N=110)

US Lantus
(N=111)

EU Lantus
(N=112)

21 (19.1%)/24

29 (26.1%)/39

24 (21.4%)/39

Overall

0

0

1 (0.9%)/ 2

Palpitations

0

0

1 (0.9%)/ 1

Ventricular extrasystoles

0

0

1 (0.9%)/ 1

5 (4.5%)/ 6

9 (8.1%)/11

7 (6.3%)/10

Hyperglycaemia

0

0

1 (0.9%)/ 2

Hypoglycaemia

5 (4.5%)/ 6

9 (8.1%)/11

6 (5.4%)/ 8

Overall

3 (2.7%)/ 3

8 (7.2%)/ 9

3 (2.7%)/ 5

Abdominal pain upper

0

0

1 (0.9%)/ 1

Diarrhoea

0

4 (3.6%)/ 4

0

Preferred Term

Overall

Cardiac disorders

Overall
Endocrine disorders

Gastrointestinal
disorders
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Number (%) of Subjects / Number of Events
System Organ Class

General disorders and
administration site
conditions

Infections and
infestations

Injury, poisoning and
procedural
complications

Metabolism and
nutrition disorders

Musculoskeletal and
connective tissue
disorders

GL glargine (N=110)

US Lantus
(N=111)

EU Lantus
(N=112)

Nausea

1 (0.9%)/ 1

4 (3.6%)/ 4

0

Toothache

1 (0.9%)/ 1

0

0

Vomiting

1 (0.9%)/ 1

1 (0.9%)/ 1

2 (1.8%)/ 4

Overall

1 (0.9%)/ 1

1 (0.9%)/ 1

1 (0.9%)/ 1

Chest pain

1 (0.9%)/ 1

0

0

Hyperhidrosis

0

1 (0.9%)/ 1

0

Peripheral swelling

0

0

1 (0.9%)/ 1

Overall

0

3 (2.7%)/ 3

2 (1.8%)/ 2

Nasopharyngitis

0

3 (2.7%)/ 3

2 (1.8%)/ 2

Overall

4 (3.6%)/ 4

5 (4.5%)/ 5

2 (1.8%)/ 2

Administration site
extravasation

1 (0.9%)/ 1

1 (0.9%)/ 1

0

0

1 (0.9%)/ 1

0

Injection site reaction

1 (0.9%)/ 1

2 (1.8%)/ 2

2 (1.8%)/ 2

Phlebitis

1 (0.9%)/ 1

1 (0.9%)/ 1

0

Traumatic haematoma

1 (0.9%)/ 1

0

0

Overall

0

0

1 (0.9%)/ 1

Hypokalaemia

0

0

1 (0.9%)/ 1

Overall

0

5 (4.5%)/ 5

0

Arthralgia

0

2 (1.8%)/ 2

0

Back pain

0

2 (1.8%)/ 2

0

Neck pain

0

1 (0.9%)/ 1

0

8 (7.3%)/ 8

3 (2.7%)/ 3

11 (9.8%)/14

0

0

1 (0.9%)/ 1

8 (7.3%)/ 8

3 (2.7%)/ 3

10 (8.9%)/12

Restlessness

0

0

1 (0.9%)/ 1

Overall

0

0

1 (0.9%)/ 1

Panic attack

0

0

1 (0.9%)/ 1

Overall

1 (0.9%)/ 1

1 (0.9%)/ 1

0

Cough

0

1 (0.9%)/ 1

0

Oropharyngeal pain

1 (0.9%)/ 1

0

0

Overall

1 (0.9%)/ 1

1 (0.9%)/ 1

1 (0.9%)/ 1

0

0

1 (0.9%)/ 1

Preferred Term

Arthropod sting

Overall
Nervous system
disorders

Psychiatric disorders
Respiratory, thoracic
and mediastinal
disorders
Vascular disorders

Generalised tonic-clonic
seizure
Headache

Dizziness
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Number (%) of Subjects / Number of Events
System Organ Class

Preferred Term
Presyncope
Thrombophlebitis

GL glargine (N=110)

US Lantus
(N=111)

EU Lantus
(N=112)

0

1 (0.9%)/ 1

0

1 (0.9%)/ 1

0

0

Unique Events for a Subject are Counted Once Within Each Preferred Term
The Denominator for Percentages is Based on the Number of Subjects in the Safety Analysis Set for Each
Administration
Cross reference: EOT Table 14.3.1.2

A summary of TEAEs by severity, relationship, seriousness, outcome, and action taken by
MedDRA SOC and PT can be found in EOT Table 14.3.1.3.
12.2.3 Analysis of Adverse Events
TEAEs were analyzed by descriptive methods. No statistical comparisons of TEAE incidence rates
were performed.
The most common TEAEs were allocated to the SOCs nervous system disorders and endocrine
disorders and comprised headaches and hypoglycemia. Details can be found in EOT
Tables 14.3.1.2 to 14.3.1.3 and Appendix 16.2.7.
Eight subjects (7.3%) reported a total of 8 headaches after GL glargine, 3 subjects (2.7%) reported
a total of 3 headaches after US Lantus, and 10 subjects (8.9%) reported a total of 12 headaches
after EU Lantus administration. Fifteen events of headache were of mild and 8 of moderate severity.
Six of these events were treated with concomitant medication (such as ibuprofen or paracetamol,
see Appendix 16.2.13.3). Twelve events were rated as possibly and 11 as unlikely related to IMP.
All events had the outcome recovered/resolved.
Five subjects (4.5%) reported a total of 6 hypoglycemic events after GL glargine administration,
9 subjects (8.1%) reported a total of 11 hypoglycemic events after US Lantus, and 6 subjects (5.4%)
reported a total of 8 events after EU Lantus administration. Seventeen hypoglycemic events were
of mild and 8 of moderate severity. All episodes were unlikely related to IMP. Subjects were
treated with oral carbohydrate intake (except for one case with i.v. glucose administration) and
had the outcome recovered/resolved.
Other preferred terms, which were reported with 5 or more TEAEs, were nausea, vomiting,
nasopharyngitis and injection site reactions.
Five events of nausea (1 event after GL glargine and 4 events after US Lantus administration) were
reported, of which 4 were rated as mild and 1 as moderate. Three of the events were possibly
related, while 2 events were unlikely related to IMP.
Six events of vomiting (each one event after GL glargine and US Lantus and 4 events after EU
Lantus administration) were reported, of which 2 were of mild and 4 of moderate severity. All
events were unlikely related to IMP.
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Five events of nasopharyngitis (3 events after US Lantus and 2 events after EU Lantus
administration) were reported, of which 4 were rated as mild and 1 as moderate. All events of
nasopharyngitis were unlikely related to IMP.
A total of 5 injection site reactions were observed (1 reaction after GL glargine, 2 reactions after
US Lantus and 2 reactions after EU Lantus administration). All injection site reactions are further
described in Section 12.2.5.
A total of 25 TEAEs were possibly or probably related to IMP: 6 events after GL glargine (4 events
of headache, 1 nausea, 1 injection site reaction), 5 events after US Lantus (2 events of nausea, 2
injection site reactions, 1 headache) and 14 events after EU Lantus administration (7 events of
headache, 2 injection site reactions and each one event of palpitations, ventricular extrasystoles,
hypokalemia. restlessness, and generalized tonic-clonic seizure [refer to SAE narrative in Section
12.3.2]).
Details can be found in EOT Tables 14.3.1.3 and 14.3.8 and in Appendix 16.2.7.
Thirty-two moderate adverse events and 3 severe TEAEs were reported. The number of events
reported after administration of each of the IMPs was comparable across treatments (9 moderate
TEAEs after GL glargine, 13 moderate TEAEs after US Lantus and 10 moderate and 3 severe
TEAEs after EU Lantus administration).
Moderate TEAEs included hypoglycemic and hyperglycemic events, headache, vomiting, back
pain, thrombophlebitis, toothache, phlebitis, nasopharyngitis, diarrhea, nausea, arthralgia,
presyncope, which were in the majority of cases unlikely related to IMP. All TEAEs had the
outcome recovered/resolved.
Three severe TEAEs were reported, solely after administration of EU Lantus and included a panic
attack (unlikely related to IMP, starting 0.8 h after EU Lantus dosing), the SAE generalized tonicclonic seizure, and the AE palpitations (same subject, both events possibly related to IMP, starting
approx. 25 h after dosing).
Considering the nature, frequency and severity of the reported TEAEs, the safety profile of GL
glargine does not raise any safety concerns. The number of TEAEs was numerically lower after
GL glargine administration compared to US Lantus and EU Lantus. There were no clinically
relevant differences between the safety profiles of the 3 IMPs.
12.2.4 Listing of Adverse Events by Subject
Individual AEs, including all relevant details, are displayed by subject in Appendix 16.2.7.
12.2.5 Local Tolerability
Local tolerability at the injection site was assessed before dosing, and at 1 and 30 hours postdosing. Individual local tolerability assessments together with any findings are listed in
Appendix 16.2.12 with AE related information presented in Appendix 16.2.7, and are summarized
in EOT Table 14.3.8.
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Five mild injection site reactions were observed (2 each after US Lantus and EU Lantus and 1 after
GL glargine administration). All but one reaction were observed within 60 minutes post-dose and
included itching, spontaneous pain and/or redness, which resolved after 2 to 18 hours.
One mild event of redness was observed 30 hours after dosing of EU Lantus in Subject 129, lasted
for 45 hours and had the outcome recovered/resolved.
One event of redness was observed 60 minutes after dosing of US Lantus in Subject 253, lasted
for approx. 18 hours and had the outcome recovered/resolved.
One subject (154) had the mild injection site reactions spontaneous pain, itching and redness,
60 minutes after dosing of US Lantus, which resolved after 2 hours.
One subject (133) experienced 2 mild injection site reactions: one event of itching 0.38 hours after
dosing of EU Lantus and one event of itching 0.17 hours after dosing of GL glargine. Both events
resolved after 2.37 hours.
All injection site reactions were mild, assessed as probably related to IMP and had the outcome
recovered/resolved.
12.3

Deaths, Other Serious Adverse Events, and Other Significant Adverse Events

12.3.1 Listing of Deaths, Other Serious Adverse Events, and Other Significant Adverse Events
12.3.1.1 Deaths
No deaths occurred during the trial (EOT Table 14.3.2).
12.3.1.2 Other Serious Adverse Events
One SUSAR occurred during the trial (EOT Table 14.3.2) and led to unblinding for regulatory
purposes for this subject. The SUSAR (PT: generalised tonic-clonic seizure, reported term:
generalized seizure) of Subject 242 was considered as other medically important condition and
was recorded 25:07 hours after dosing (EU Lantus, 30 U), during the first clamp procedure.
Severity of the event was rated as severe and outcome of the event was reported recovered/resolved.
Further details on this case are described in Section 12.3.2.
12.3.1.3 Other Significant Adverse Events
No other events leading to intervention, including withdrawal of IMP or significant additional
concomitant therapy occurred during this trial (EOT Table 14.3.2).
12.3.2 Narratives of Deaths, Other Serious Adverse Events, and Certain Other Significant
Adverse Events
Subject 242 (male, around 40 years old) had a medical history of T1DM for almost 40 years, who
was treated with insulin glargine (14 U/day) and insulin aspart (24 U/day). Medical history was
unremarkable except for 2 to 3 hypoglycemia-induced generalized seizures some years ago (dates
unknown), and fractures of the right thumb and both lower arms around 25 years ago.
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The subject received the first dose of IMP (30 U EU Lantus, unblinded by pharmacovigilance for
regulatory purposes). Approximately 25 hours later, while still being under investigation at the
trial site and during the clamp procedure, the subject experienced discomfort in the left arm and
palpitations. He became unconscious, fell on the floor and had generalized seizure for 2 minutes
(PT: generalised tonic-clonic seizure), which was assessed serious. Hypoglycemia could be ruled
out. The subject was referred to an emergency room the same day. No signs of paresis, no
pathologic cerebellum findings and no disturbance of the fine motor skills were noted and the ECG
was unremarkable apart from single monomorphic ventricular extrasystoles. Laboratory results
indicated slight hypokalemia (3.2 mmol/L, reference range: 3.5–5.1 mmol/L) and decreased
fibrinogen (175 mg/dL, reference range: 200–390 mg/dL). The subject discharged himself on the
same day against medical advice as completely recovered. Both the principal investigator and the
Sponsor delegate for pharmacovigilance assessed the severe event of generalized seizure as
possibly related to EU Lantus. Due to this SUSAR, the IMP was permanently withdrawn one day
after the event and the subject withdrawn from the trial. At the follow-up examination 2 weeks
after the event, the subject had completely recovered with normal blood pressure, vital signs,
physical examination, ECG and laboratory values. Additional outpatient examinations ruled out
underlying cardiological and neurological causes for the seizure.
12.3.3 Analysis and Discussion of Deaths, Other Serious Adverse Events, and Certain Other
Significant Adverse Events
The above mentioned only SAE in this trial was assessed as having a possible yet unknown causal
relationship to the comparator IMP EU Lantus. No measures were needed for the subject’s safety
and the SAE was assessed as having no impact on the risk-benefit ratio of this trial.
12.4

Clinical Laboratory Evaluation

Safety laboratory tests (hematology, biochemistry and urinalysis) were performed at screening and
at the follow-up visit. Measurement of coagulation, C-peptide as well as serology assessments
were performed at screening only and are reported in Section 11.2. Results of tests for drugs of
abuse, breath alcohol are reported in Section 12.5.5.
12.4.1 Listing of Individual Laboratory Measurements by Subject and Each Abnormal
Laboratory Value
Individual safety laboratory data are presented by subject in Appendix 16.2.8, grouped by
hematology, chemistry, and urinalysis and changes from screening. Respective reference ranges
are indicated together with a flagging (low/high) of values below or above the reference range,
together with the investigator’s interpretation (not clinically significant [NCS] or clinically
significant [CS]). EOT Table 14.3.4.6 provides a listing of individual abnormal laboratory values
indicating whether a value was below (low) or above (high) the reference range, together with the
investigator’s interpretation (NCS/CS). All applicable reference ranges are listed in
EOT Table 14.3.4.5.

This confidential document is the property of Gan & Lee Pharmaceuticals USA Corporation. No unpublished information
contained herein may be disclosed without prior written approval from Gan & Lee Pharmaceuticals USA Corporation. Access
to this document must be restricted to relevant parties.

Study ID
GL-GLA-CT1002

Clinical Study Report
EudraCT No.
Date
2017-004965-28
19 Jul 2019

Status/Version No.
Final 1.0

Page
99 of 111

12.4.2 Evaluation of Each Laboratory Parameter
12.4.2.1 Laboratory Values over Time
Hematology
Descriptive statistics of the hematology parameters at screening and follow-up together with
changes from screening are presented in EOT Table 14.3.4.1.
Overall, hematology parameters remained unchanged during the trial. Mean hemoglobin
concentration, hematocrit and erythrocyte count decreased slightly owing to frequent blood
sampling during the trial. None of the individual hematology results or changes from screening to
follow-up was considered as clinically significant by the investigator.
Clinical Biochemistry
Descriptive statistics of the biochemistry parameters at screening and follow-up together with
changes from screening are presented in EOT Table 14.3.4.2. Please note that unscheduled
assessments are not included in the descriptive statistics but are included in Appendix 16.2.8.
No clinically relevant mean changes occurred among the determined biochemistry parameters, as
the mean and median values of all parameters were within the reference range at both the screening
and the follow-up visit.
For one subject (214), an elevated CK level was observed at an unscheduled visit prior to first
dosing and was assessed to be clinically significant. The subject’s CK level increased from
142 U/L at screening to 1345 U/L at an unscheduled visit 3 weeks later, which was conducted to
confirm eligibility. The increased CK level was followed up at 2 additional unscheduled visits 2
and 3 days after detection. As the CK level was decreasing (2 days after detection: 839 U/L, ncs,
3 days after detection: 454 U/L, ncs), the subject could be randomized and completed the trial. At
the regular follow-up visit one month later, the CK level was back to normal with 125 U/L and
comparable to the screening value.
Hypokalemia was noted in connection with the SAE during the subject’s hospital stay
(Section 12.3.2). The subject’s potassium values recorded in the trial database for the regular
screening and follow-up visits were assessed as normal.
Urinalysis
Descriptive statistics of pH values at screening and at the follow-up visit together with changes
from screening are presented in EOT Table 14.3.4.4. Frequencies of all other urinalysis parameters
at screening and follow-up together with the shift from screening are presented in EOT Table
14.3.4.3.
Individual urinalysis data are shown in Appendix 16.2.8.
None of the individual urinalysis results or changes from screening to follow-up was considered
as clinically significant by the investigator.
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12.4.2.2 Individual Subject Changes
No specific analyses of individual subject changes were performed on the laboratory data except
the shift for urinalysis parameters between screening and follow-up visit (EOT Table 14.3.4.3).
All individual laboratory assessments at screening and follow-up together with the change from
screening can be found in Appendix 16.2.8.
12.4.2.3 Individual Clinically Significant Abnormalities
Among the individual hematology, biochemistry and urinalysis parameters recorded in the trial
database only one of the individual abnormal safety laboratory results was rated as clinically
significant by the investigator. The clinically significant elevated CK value of one subject at an
unscheduled visit was transient and occurred prior to first dosing (Section 12.4.2.1). A list of all
abnormal individual safety laboratory assessments can be found in EOT Table 14.3.4.6.
12.5

Vital Signs, Physical Findings, and Other Observations Related to Safety

12.5.1 Vital Signs
Vital signs were measured at screening, pre- and post-clamp at each dosing visit, and at follow-up,
and recorded in the CRF. Recording of additional/unscheduled measurements in the CRF was not
mandatory.
Details of descriptive statistics for systolic and diastolic blood pressure, pulse rate, tympanic body
temperature, and respiratory rate including descriptive statistics of the changes from baseline at all
scheduled timepoints are presented in EOT Table 14.3.5.1. A summary of the vital signs overall
interpretation indicating frequencies of interpretations (normal, abnormal NCS) by the investigator,
as well as of the shifts in interpretation from baseline, is displayed in EOT Table 14.3.5.2. A listing
of individual abnormal vital signs data including the normal reference range and the change from
baseline is provided in EOT Table 14.3.5.3.
Individual data on vital signs including also unscheduled assessments are provided in
Appendix 16.2.9.
Table 12-3 displays the descriptive statistics of the vital sign measurements at screening and at
follow-up together with the respective changes from baseline (screening).
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Descriptive statistics of Vital Signs at Screening and at Follow-up (Safety
Analysis Set)
Parameter Statistic

Parameter

Visit

N

Mean

SD

Min

Systolic Blood Pressure
(mmHg)

Screening

113

131.5

6.45

105

132.0

Follow-Up

113

129.6

7.40

109

Screening

113

79.3

5.98

Follow-Up

113

78.2

Screening

113

Follow-Up

Diastolic Blood Pressure
(mmHg)
Pulse Rate (beats/min)
Respiratory Rate
(breaths/min)
Temperature (°C)

Change from Baseline

Median Max

N

Mean

SD

140

.

.

.

130.0

150

113

-1.8

7.93

64

79.0

90

.

.

.

5.95

64

78.0

90

113

-1.1

5.59

61.0

7.27

50

61.0

86

.

.

.

113

61.1

8.18

42

60.0

88

113

0.0

7.36

Screening

113

12.6

1.80

9

12.0

16

.

.

.

Follow-Up

113

12.4

1.60

9

12.0

16

113

-0.2

1.76

Screening

113

36.41

0.296

35.8

36.40

37.4

.

.

.

Follow-Up

113

36.38

0.288

35.8

36.30

37.2

113

-0.03

0.322

Mean: arithmetic mean
Cross-reference: EOT Table 14.3.5.1

Means of any of the vital sign parameters assessed were similar between screening and follow-up.
At the screening visit, all subjects (100%) had normal vital signs recordings, while at the followup visit, 3 subjects (2.7%) had abnormal findings (blood pressure or pulse outside the reference
range), which the investigators did not assess to be of clinical significance.
Vital signs were also assessed before and after each clamp procedure (Appendix 16.2.9).
Compared to the pre-clamp assessments, a higher number of subjects had vital sign assessments
which were out of range but not clinically significant.
12.5.2 Physical Examination
A physical examination was performed at screening and at the follow-up visit. Individual physical
examination results, with the investigator’s assessment on each body system, including a short
description of the findings, are presented in Appendix 16.2.11. Frequencies of physical
examination findings for each body system at screening and at follow-up, showing the
investigator’s interpretation (normal, abnormal NCS), are displayed in EOT Table 14.3.7.1. EOT
Table 14.3.7.2 provides a listing of individual abnormal physical examination data, including also
unscheduled assessments.
The majority of abnormal physical examination findings at follow-up concerning skin and
mucosae (10), the nervous system (5), the abdomen (3), head, ears, eyes, nose, throat, thyroid (2)
and the musculoskeletal system (2) already identified during the screening visit. Two subjects
presented with abnormal findings at the follow-up visit due to a TEAE (swollen forearm due to
the AE administration site extravasation, Subject 165 and swollen hand due to TEAE arthropod
sting, Subject 209, refer to Appendix 16.2.7).
These observations were all rated to be not clinically significant.
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12.5.3 Electrocardiogram
A 12-lead ECG was recorded at screening and at the follow-up examination, and the results were
recorded in the CRF. ECG measurements pre-clamp and after end of clamp on each treatment visit
were only to be recorded in the CRF in case of clinically significant abnormal findings. Individual
numeric ECG results (mean heart rate, PR-interval, QRS-duration, QT-interval, QTcB-interval),
together with the investigator’s interpretation, are presented by subject in Appendix 16.2.10. A
summary of the ECG interpretation, indicating frequencies of ECG interpretations (normal,
abnormal NCS) by the investigator at screening and at follow-up, as well as of the shifts in
interpretation between screening and follow-up assessments, is displayed in EOT Table 14.3.6.2.
EOT Table 14.3.6.3 provides a listing of individual abnormal ECG findings with the investigator’s
interpretation.
Descriptive statistics of the numeric ECG parameters together with the change from screening are
provided in EOT Table 14.3.6.1, and an overview is presented in Table 12-4.
Table 12-4

Descriptive statistics of ECG Parameters (Safety Analysis Set)
Parameter Statistic

Parameter
ECG Mean Heart Rate
(beats/min)
PR Interval, Aggregate
(msec)
QRS Duration,
Aggregate (msec)
QT Interval, Aggregate
(msec)
QTcB Interval,
Aggregate (msec)

Visit

N

Mean

SD

Min

Screening

113

61.0

7.05

50

61.0

Follow-Up 113

61.3

8.22

50

113 159.0

19.20

Follow-Up 113 159.6
Screening

Screening

Change from Baseline

Median Max

N

Mean

SD

82

.

.

.

60.0

89

113

0.3

6.01

102

160.0

212

.

.

.

19.41

100

156.0

210

113

0.5

9.00

113

95.8

8.64

70

96.0

118

.

.

.

Follow-Up 113

95.8

8.44

74

96.0

122

113

-0.0

4.87

113 410.3

27.23

352

408.0

508

.

.

.

Follow-Up 113 411.4

28.28

346

412.0

502

113

1.1

15.79

Screening

113 411.1

19.04

367

410.0

468

.

.

.

Follow-Up 113 412.7

19.12

361

413.0

466

113

1.5

14.54

Screening

Mean: arithmetic mean
Cross reference: EOT Table 14.3.6.1

Mean values of ECG parameters were similar on screening and follow-up.
Twenty-seven subjects (23.9%) presented with abnormal ECG findings at follow-up vs. 22
subjects (19.5%) at screening (EOT Table 14.3.6.2). The most common abnormalities were
incomplete right bundle branch block, ST segment abnormality, sinusarrythmia and Q axis
deviations.
No individual values or changes of ECG parameters were regarded by the investigator to be of
clinical significance (i.e., reporting as an AE required).
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12.5.4 Concomitant Medication
Concomitant medication is displayed by subject in Appendix 16.2.13.3. Current diabetes treatment
is listed in Appendix 16.2.4.3.
A summary of concomitant medication is shown in EOT Table 14.4.4 and of current diabetes
treatment in EOT Table 14.1.5.
Several subjects received concomitant medications for treatment of an AE. Common events, such
as headache, back pain and common cold, were treated with paracetamol or ibuprofen.
Hyperglycemic episodes were treated with human insulin and phlebitis and thrombophlebitis were
treated with heparin. The panic attack of one subject was treated with lorazepam and loose stool
of another subject with loperamide hydrochloride (Appendix 16.2.13.3). Remaining concomitant
medications were already taken prior to trial start (Section 11.2).
12.5.5 Breath Alcohol Test and Drug Screening
Breath testing for alcohol and drug screening in urine were performed at screening and each dosing
visit. Frequencies of breath test results and drug screen results are shown in EOT Table 14.4.5 and
14.4.6, and individual results are presented in Appendix 16.2.13.4 and 16.2.13.5.
None of the subjects tested positive for alcohol or drugs of abuse.
12.5.6 Body Weight
Body weight was measured at screening, at each dosing visit and at the follow-up visit. Individual
body weight data with changes from screening are presented by subject in Appendix 16.2.13.2,
and respective descriptive statistics are displayed in EOT Table 14.4.3.
Body weight (mean±SD) did not change from screening (84.14±10.3 kg) to follow-up
(83.01±10.3 kg).
12.5.7 Blood Glucose Measurements for Safety
Additional blood glucose measurements for safety were performed at the discretion of the
investigator. Results are listed in Appendix 16.2.13.6.
12.5.8 C-peptide Measurements
C-peptide samples were collected at screening to confirm eligibility. Individual C-peptide data are
listed in Appendix 16.2.4.5 and summarized in EOT Table 14.1.7.
12.5.9 Anti-Insulin Antibodies
A single sample for determination of anti-insulin antibody was taken pre-dose at Visit 2 (baseline).
Sample handling, processing, and storage instructions were detailed in a manual provided by the
laboratory WuXi Apptec/XenoBiotic Laboratories, Inc., USA.
The presence of anti-insulin antibodies was investigated in all subjects of the safety analysis set
(except for Subjects 108 and 245 who had withdrawn their consent).
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Individual anti-insulin antibody data are displayed by subject in Appendix 16.2.13.7, the frequency
of anti-insulin antibody data is displayed in EOT Table 14.4.7.1 and descriptive statistics of antiinsulin antibody data are shown in EOT Table 14.4.7.2. Scatterplots of positive titers and the
primary PK and PD endpoints are presented in EOT Figure 14.4.7.3 and EOT Table 14.4.7.4
presents the coefficient of correlation between positive titers and primary endpoints.
At Visit 2, 40 of the 112 subjects (35.7%) tested had a positive screening result for anti-insulin
antibody. Samples of subjects with a positive anti-insulin antibody screening result underwent
confirmatory testing. Of the 40 samples tested, 30 (75%) were confirmed positive for anti-insulin
antibody (EOT Table 14.4.7.1). Thus, 30 of 112 subjects had confirmed positive anti-insulin
antibody prior to the first dosing.
The titers of anti-insulin antibody were determined for the 30 confirmed positive samples and
ranged from 2 to 352 (mean±SD: 39.000±69.0597, EOT Table 14.4.7.2).
Correlation between positive anti-insulin antibody titers and the primary PK endpoints (insulin
glargine M1) and the primary PD endpoints was analyzed and Pearson’s correlation coefficient
calculated (Table 12-5).
Table 12-5

Correlation between Anti-Insulin Antibody Titers and Primary
Pharmacokinetic and Pharmacodynamic Endpoints for Insulin Glargine M1
(Safety Analysis Set)
Coefficient of
Correlation (Pearson)

p-Value

Slope of
Regression Line

AUCins.0-24h (h*ng/L)

0.54772

<0.0001

236.04229

Cins.max (ng/L)

0.53433

<0.0001

13.18197

AUCGIR.0-24h (mg/kg)

0.04718

0.3936

1.20900

GIRmax (mg/kg/min)

0.04591

0.4037

0.00139

Parameter

Cross reference: EOT Table 14.4.7.4

The coefficient of correlation was 0.54772 for AUCins.0-24h and 0.53433 for Cins.max, thus a
correlation between PK and anti-insulin antibody titer was shown.
As already mentioned in Sections 11.4.1.4 and 11.4.2.4 anti-insulin antibodies affected the PK
measurements, so that the significant correlation between the primary PK endpoints and antiinsulin antibodies was unsurprising. This correlation has to be regarded as artifact rather than as a
real impact of anti-insulin antibodies on PK outcomes. This is indicated by the rather low slopes
of the regression lines in relation to the mean values of the PK parameters: AUC ins.0-24h ranged
from 16977.3 h*ng/L to 17625.1 h*ng/L and the slope was 236 h*ng/L. Cins.max ranged from 972.5
to 1001.9 ng/L and the slope was 13 ng/L (EOT Table 14.2.1). Furthermore, no major impact of
insulin antibodies was found for the primary PD outcomes; the correlation did not reach statistical
significance and the mean PD results did not show major differences between patients with
negative and positive antibody status.
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Safety Conclusions



Gan & Lee Insulin Glargine, Lantus® US RLD and Lantus® EU RP were well-tolerated
and safe at single s.c. doses of 0.5 U/kg, when administered to male subjects with T1DM.



There were no clinically relevant differences between the AE profiles of the 3 IMPs with
the majority of AEs being moderate in intensity and equally distributed.



While anti-insulin antibody status had an effect on PK results, there was no clear difference
in PD results between subjects with and without positive anti-insulin antibodies.
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DISCUSSION AND OVERALL CONCLUSIONS
The main objective of this trial was to evaluate both PK and PD similarity of Gan & Lee Insulin
Glargine to Lantus® US RLD, marketed in the US, and to Lantus® EU RP, marketed in the EU in
male subjects with T1DM.
The primary objectives were met in the current study. Gan & Lee Insulin Glargine demonstrated
pharmacokinetic and pharmacodynamic similarities to Lantus® US RLD and to Lantus® EU RP.
Using untransformed PD data as primary analysis
As expected, variability for PD endpoints was considerably greater than for PK endpoints. In
addition, it has been also documented that the average PD responses to glargine administration
have a higher intra-subject variability (or day-to-day variability) over the responses to other insulin
products (24).
The variability in PD endpoints is largely determined by PD profiles with no or very little response
in glucose infusion rates. This was discussed previously for other insulin glargine biosimilar
insulins. This no or low PD response does not seem to be related to product potency and is not
always seen in the same subjects, but “[…] low responses complicate an analysis based on logtransformed data and increases the variance […]”(12). Not only so, the no (or zero) PD responses
also complicate the calculation of geometric means. For these reasons, the analysis of
untransformed PD endpoints was selected as the primary (main) analysis.
This analysis fulfilled bioequivalence criteria for GL glargine versus both US Lantus and EU
Lantus. Therefore, there is clear evidence for both PK bioequivalence and PD bioequivalence of
Gan & Lee Insulin Glargine with both reference products.
Impact of no or low responders
Besides the primary analysis, the trial has tested the product comparisons by using the logtransformed data in two additional analyses for treatment comparisons in PD endpoints: supportive
analysis and sensitivity analysis. The analyses had to either replaced the zero values in PD
endpoints or excluded subjects with no or extremely low PD responses.
For the comparison of GL glargine to EU Lantus, the 95% CI of the geometric mean ratio of both
AUCGIR.0-24h and GIRmax exceeded the upper bound of 125.00% in the supportive analysis,
indicating the aforementioned impact of subjects with high variabilities in terms of no or low
responses. This notion is further supported by the confirming PD bioequivalence between the two
products in the sensitivity analysis when five no or low responders to EU Lantus and one subject
with zero AUCGIR.0-24h to GL glargine were excluded.
For the comparison of GL glargine to US Lantus, the two products remain PD bioequivalent in the
supportive analysis, indicating that the trial sample size had sufficient power to overcome the
higher variabilities introduced by log-transforming the data. However, in the sensitivity analysis,
the lower bound of 90% CI of the geometric mean ratio of AUCGIR.0-24h has just missed the 80.00%
boundary with the value of 78.96%. Since only two low-responders to US Lantus and one subject
with zero AUCGIR.0-24h to GL glargine were excluded in the sensitivity analysis, it apparently has
not positively impact on improving the overall subject variability.
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Quality of glucose clamps
Quality of clamps was overall good (mean precision <4.2%, mean deviation from target
<1.1 mg/dL) and only 2 clamps had a deviation from target that exceeded 10 mg/dL. Both
deviations were not due to any clamp quality issues, but rather due to low GIR response which
resulted in blood glucose elevations in large parts of the clamps with a slow return to baseline. The
clamp device can only counteract the PD effect of the IMP by infusion glucose, and thus increase
blood glucose. The decrease of blood glucose levels are achieved through the blood glucose
lowering effect of IMPs, but it was not the case when subjects were lack or had extremely low
response to the IMPs. When calculating clamp quality only for those time-points with GIR > 0
(i.e., the time-points where the device regulated blood glucose), clamp quality further improved
and all clamps showed deviations from target far below 10 mg/dL (data not shown).
Anti-insulin antibodies
Anti-insulin antibody interfered with the internal status of the assay that measured the blood
centration of insulin glargine M1, and led to higher PK results in antibody-positive subjects and a
significant correlation of anti-insulin antibodies with the primary PK endpoints. However, this did
not affect the conclusions on bioequivalence as all of the PK samples from each individual subject
were measured in one batch and therefore equally affected by insulin antibodies, if any. Primary
PD results did not show a significant correlation with anti-insulin antibodies. Nor did they show
major differences between subjects with positive and negative anti-insulin antibodies. These
findings are in line with numerous publications (e.g. 25) that did not observe any impact of insulin
antibodies (even much higher antibody titers than seen in this study) on PK/PD outcomes or safety.
Safety
Gan & Lee Insulin Glargine, US Lantus, and EU Lantus were well-tolerated with only 5 mild
injection sites reactions in 113 exposed subjects. Apart from one SAE (generalized tonic-clonic
seizure), which was possibly related to EU Lantus and had the outcome recovered, no SAEs were
reported in this trial. The most common TEAEs were headaches (23 events, 12 thereof possibly
related) and mild hypoglycemic events (25, all were unlikely related). Headaches, observed in all
treatment groups, are common in the experimental setting of a euglycemic clamp with long bed
resting periods, and hypoglycemic events are known side effects in subjects with T1DM. Apart
from hypokalemia and one case with elevated CK level prior to dosing, there were no clinically
significant findings or changes in safety laboratory results, vital signs, ECGs, and physical
examination results.
Conclusions
The primary objectives of the trial were met, i. e. Gan & Lee Insulin Glargine demonstrated both
pharmacokinetic and pharmacodynamic similarities to Lantus® US RLD and to Lantus® EU RP,
and there were no clinically meaningful differences between the AE profiles of Gan & Lee Insulin
Glargine, Lantus® US RLD, and Lantus® EU RP.
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APPENDICES/LISTINGS
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Sample electronic case report form
List of IECs – Representative written information for subjects and sample consent form
List and description of investigators and other important participants in the trial, including
brief curriculum vitae
Signatures of principal or coordinating investigator or Sponsor’s responsible medical officer
Listing of subjects receiving test drugs/investigational products from specific batches, where
more than one batch was used (not applicable)
Randomization scheme and codes
Audit certificate (not applicable)
Documentation of statistical methods – SAP
Documentation of inter-laboratory standardization methods and quality assurance procedures
Publications based on the clinical trial (not applicable)
Important publications referenced in the CSR

16.1.5
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16.1.7
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16.1.9
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16.1.11
16.1.12

16.2

Subject Data Listings

16.2.1
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16.2.6.1
16.2.6.2
16.2.6.3
16.2.7
16.2.8
16.2.9
16.2.10
16.2.11
16.2.12
16.2.13

16.3
16.3.1
16.3.2

16.4

Subject Disposition
Important Protocol Deviations
Subjects Excluded from the Efficacy Analysis
Demographic and Baseline Characteristics
Treatment Doses/Compliance
Individual Efficacy Response Data
Listing of Pharmacokinetic Endpoints
Listing of Insulin Data
Listing of Pharmacodynamic Endpoints
Listing of Adverse Events
Listing of Laboratory Data
Listing of Vital Signs Data
Listing of Individual ECG Data
Listing of Physical Examination Data
Listing of Local Tolerability Data
Listing of Other Assessments

Case Report Forms
Electronic case report forms for deaths, other serious adverse events and withdrawals for
adverse events
Other electronic case report forms submitted

Individual Subject Data Listings (US Archival Listings)

Not applicable
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