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Company does not own or have a written right to reference constitutes one of the 
following: (1) published literature, or (2) a prior FDA finding of safety or effectiveness for 
a listed drug, as reflected in the drug’s approved labeling.  Any data or information 
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1 Executive Summary

1.1 Introduction

Lilly submitted NDA 205692 for LY2963016 under 505b2.  LY2963016 is a similar version of 
LANTUS (insulin glargine injection; NDA 021081).  Both have similar formulations.  It is long 
acting insulin analog to improve glycemic control in adults and children with T1DM and in adults 
with T2DM.  

It is administered as a SC injection and will be available in a 3ml cartridge sealed in a prefilled 
pen injector (KwikPen™) at the strength of 100 units/ml.  

With regards to the clinical development program for LY2963016, the sponsor` used US- or EU-
approved Lantus (trademark of Sanofi-Aventis) as the comparator product.  It focused on 
providing supportive data that LY2963016 had similar safety and efficacy profile compared to 
Lantus.  Phase I PK/PD and Phase III safety and efficacy trials were conducted.

The nonclinical development program for LY2963016 focused on demonstrating the similarity of 
LY2963016 to EU-approved or US-approved LANTUS® with regards to primary 
pharmacodynamics, pharmacokinetics, and animal toxicity.  

1.2 Brief Discussion of Nonclinical Findings

The nonclinical development of Y2963016 demonstrated that LY2963016 and Lantus were 
similar with respect to in vitro (insulin and insulin life growth factor-1 receptor binding, metabolic 
potency, and mitogenic potential) and in vivo (PK, glucodynamics, local tolerability, and toxicity 
profile) characteristics.

Two in vitro pharmacology studies (Study No DBT93 and Study No DBT149) were conducted to 
show that both LY2963016 and US- and EU-approved Lantus were potent and functional insulin 
molecules.  There were no biologically important difference were seen for receptor binding 
affinity at either the insulin or IGF-1 receptors nor in assays of functional or intrinsic activity.  
The mitogenic potential of two products was similar when tested in both insulin- and IGF-1 
receptor dominant systems.

Two 4 week toxicity studies were conducted in non-diabetic rats administered subcutaneously 
once daily.  These studies showed that LY2963013 was similar to US-approved Lantus (Study 
No 8229448) and EU-approved Lantus (Study No 8259267).

In one 4-week toxicity study (Study No 8229488), LY2963016 or US-approved LANTUS® was 
given to rats by daily subcutaneous injection at dose levels of 0, 0.3, 1, and 3/2 mg/kg for 4 
weeks.  It resulted in markedly reduced glucose levels with a dose-dependent duration at all 
dose levels and adverse axonal degeneration of the sciatic nerve for animals given 3/2 mg/kg of 
LY2963016 or US-approved LANTUS®.  Findings were comparable whether animals were 
given LY2963016 or US-approved LANTUS® and were consistent with the pharmacological 
action of both compounds; there were no apparent off-target toxicities. Administration of 
LY2963016 exceeded the maximum-tolerated dose at >1 mg/kg due to clinical signs secondary 
to hypoglycemia and death. The NOAEL was 0.3 mg/kg in animals given LY2963016 or US-
approved LANTUS®.
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In another 4-week toxicity study (Study No 8259267), LY2963016 or EU-approved LANTUS® 
was given to rats by daily subcutaneous injection at a dose level of 0, 0.3, 1, or 2 mg/kg for 4 
weeks.  It resulted in markedly reduced glucose levels with dose-dependent duration at all dose 
levels.  There were increased body weight gain at 2 mg/kg; and microscopic findings in the 
axons in the sciatic nerve (minimal degeneration in females given 2 mg/kg LY2963016), 
skin/subcutis sections at subcutaneous injection sites (increased adipose tissue in males given 
2 mg/kg LY2963016, females given >1 mg/kg LY2963016, and males and females given 2 
mg/kg EU-approved LANTUS®), and pancreatic islet cells (decreased islet cell 
cytoplasm/vacuolation in males and females given >1.0 mg/kg LY2963016 or EU-approved 
LANTUS®). Administration of LY2963016 or EU-approved LANTUS® exceeded the maximum-
tolerated dose at >1 mg/kg due to death and clinical observations secondary to hypoglycemia. 
The NOAEL was 0.3 mg/kg in animals given LY2963016 or EU-approved LANTUS®. TK 
analysis: After 29 days of dosing, a dose of 0.3 mg/kg LY2963016 corresponded to mean Cmax 
values of 11,227 (males) and 14,033 pM (females) and AUC0-24hr values of 58,558 (males) 
and 41,784 pM•hr (females).  A dose of 0.3 mg/kg LANTUS® corresponded to mean Cmax 
values of 12,230 (males) and 9537 pM (females) and AUC0-24hr values of 44,819 (males) and 
31,585 pM•hr (females).

All in all, in vitro and in vivo evaluations did not identify any significant difference between 
LY296316 and Lantus.  The nonclinical data are adequate to support the use of LY2963016 in 
improving glycemic control in T1DM and T2DM patients.

1.3 Recommendations

1.3.1 Approvability

Yes

1.3.2 Additional Non Clinical Recommendations

No

1.3.3 Labeling

Sponsor’s Proposed Labeling

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Pregnancy Category C. Subcutaneous reproduction and teratology studies have been 

performed with another insulin glargine product and with regular human insulin in rats and 
Himalayan rabbits. insulin glargine product was given to female rats before mating, 
during mating, and throughout pregnancy at dose up to 0.36 mg/kg/day, which is approximately 
7 times the recommended human subcutaneous starting dose of 10 units/day (0.008 mg/kg/day) 
based on mg/m2. In rabbits, doses of 0.072 mg/kg/day, which is approximately 2 times the 
recommended human subcutaneous starting dose of 10 units/day (0.008 mg/kg/day), based on 
mg/m2, were administered during organogenesis. The effects of  insulin glargine product 
did not generally differ from those observed with regular human insulin in rats and rabbits. 
However, in rabbits, five fetuses from two litters of the high-dose group exhibited dilation of the 
cerebral ventricles. Fertility and early embryonic development appeared normal.

There are no well-controlled clinical studies of the use of insulin glargine in pregnant 
women. Because animal reproduction studies are not always predictive of human response, this 
drug should be used during pregnancy only if the potential benefit justifies the potential risk to 
the fetus. It is essential for patients with diabetes or a history of gestational diabetes to maintain 
good metabolic control before conception and throughout pregnancy. Insulin requirements may 
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 Generic Name:  Insulin glargine

 Code Name: LY2963016

 Chemical Name:  

 Molecular Formula/Molecular Weight:  and 6063 Da

 Structure or Biochemical Description:  a 2-chain peptide containing 53 amino 
acids

 Pharmacologic Class:  anti-diabetic agent

2.2 Relevant INDs, NDAs, BLAs and DMFs

NDA 021081

2.3 Drug Formulation

LY2963016 3ml cartridge for SC injection has an active ingredient of 100 Units LY2963016 and 
other ingredients including glycerin, metacresol, and zinc oxide.  

Table 1 LY2963016 Formulation
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3 Studies Submitted

3.1 Studies Reviewed 

Primary PD: dbt93 and dbt149
 DBT93 (in vitro PD study vs. US Lantus) was reviewed under IND105423 original 

submission.
 DBT149 (in vitro PD study comparing batches with EU or US Lantus) was first submitted 

under IND105423 eCTD0032.

PK: 8225346

Tox: 8229488 and 8259267
 Study No 8229488 (4 week toxicity rat study vs. US Lantus) was reviewed under 

IND105423 original submission.
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 Study No 8259267 (4 week toxicity rat study vs. EU Lantus) was first submitted under 
IND105423 eCTD0023

3.2 Studies Not Reviewed 

N/A

3.3 Previous Reviews Referenced

One review was done under IND 105423 and it can be found in DARRTS.  

4 Pharmacology
The sponsor conducted one pharmacology study which included several in vitro assays to 
characterize the biological activity of LY2963016 and to show that LY2963016 is a functionally 
active insulin molecule and LY2963016 is comparable to Lanus.

4.1 Primary Pharmacology

No primary PD studies have been done with LY2963016, except the one study which is 
described below.

Study Report: DBT93: PD study with US-Lantus

In Vitro Receptor Binding, functional Activation, Lipogenesis, and Mitogenic Potency of 
LY2963016 in Comparison to US-Approved Lantus®, Human Insulin, Insulin AspB10, and 
IGF-1 (Final Report Amendment 01)

Aim
This study was to compare LY2963016 (Lot# RS0671) to the commercial preparation of insulin 
glargine (US-Lantus; insulin glargine, Sanofi-Aventis, LSN2517641, Lot# 40N091).  
Comparative studies of in vitro assays (affinity, insulin- and IGF-1 receptor binding, intrinsic 
lipogenic activity, and mitogenicity) were conducted with both compounds to assess any 
differences between LY2963016 and US-Lantus.  Other comparators included zinc-free 
biosynthetic human insulin (BHI, 2518346), AspB10 insulin (3001706), and wt-IGF1 (2518454).

Method
 In vitro binding potency of LY2963016 was done using membrane preparations of stably-

transfected 293HEK-EBNA cells over-expressing both isoforms of human insulin receptors
Type A and Type B (hIRA and hIRB), as well as human insulin-like growth factor 1 (hIGF-1) 
receptor.  

 Functional activity was determined using the same insulin receptor over-expressing 293HEK 
cell lines and ELISA technique (KIRA: Kinase Insulin Receptor Assay) to determine EC50 for 
inducing tyrosine auto-phosphorylation of the insulin receptor (hIR).  

 Metabolic activity was also determined using a 3T3L1 adipocyte model to measure de novo 
lipogenesis of triglycerides from radioactivity labeled glucose.

 Mitogenic/proliferation potential was assessed two different cellular assays (H4IIe and 
SAOS cell lines) since both insulin receptor and IGF-1 receptor can induce proliferation and 
cell growth.  The rat H4IIe hepatoma is deficient in IGF1-R expression and is dependent on 
insulin for proliferation in serum-free media.  The human SAOS osteosarcoma cell line 
expresses 10-fold more IGF-1 than it does IR (insulin receptor) so it is more sensitive to 
IGF-1 stimulated mitogenicity.

 The commercially available Lantus (insulin glargine) and several insulin-like molecules (i.e. 
BHI, asp-B10-insulin, and IGF) were used in this study.
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Results
 The binding affinity assay in 293-HEK cells showed that LY2963016 had Ki values of 0.259 

nM0.00866 for hIR-A, 0.3200.0464 nM for hIR-B, and 22.11.84 nM for hIGF1-R.  
LY2963016 and Lantus showed comparable binding potency.

Table 5 DBT93: Binding Affinity

 The functional activity assay in 293-HEK cells showed LY2963016 had EC50 of 8.130.930 
nM (vs. 6.72.34 nM with Lantus) for IR-A and 3.960.524 nM (vs. 4.190.622 nM with 
Lanus) for IR-B.  LY2963016 and Lantus showed comparable functional potency.

Table 6 DBT93: Functional Activity - auto-phosphorylation

 The metabolic activity assay in 3T3-L1 adipocytes showed that LY2963016 had EC50 of 
6.854.63 nM for de novo lipogenesis.  The lipogenic activity of LY2963016 is comparable to 
Lantus (EC50 of 3.683.35 nM) in stimulating de novo lipogenesis.

Table 7 DBT93: De novo Lipogenesis
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 The mitogenic potency assay showed that LY2963016 had EC50 of 0.2230.0457 nM in rat 
H4II3 hepatomas (1st model with little to no IGF1-R expression) and 4.210.669 nM in 
human osteosarcoma SAOS-2 (2nd model with IGF1-R expression).  There was no 
significant difference in the mitogenic activity seen for LY2963016 and the commercially 
available Lantus in either mitogenic assay model.

Table 8 DBT93: Mitogenicity

All in all, LY2963016 was a potent and functionally active insulin molecule.  When compared 
these results of LY2963016 to Lantus, there was no statistically difference in either potency or 
efficacy in any assays tested.  Therefore, the in vitro characteristics of LY2963016 were 
comparable to Lantus.

Study Report: DBT149: PD Study with US-/EU-Lantus

The In Vitro Pharmacology of LY2963016 Injection Batches Formulated at  Lilly 
France Compared to US-Approved or EU-Approved Lantus® (Insulin Glargine)

Aim
This study was to compare LY2963016 from Lilly France (Lot# C187060, C187091, C187582)

 (CM3-094, CM3-095, CM3-096) to the commercial preparation of insulin 
glargine from Sanofi-Aventis (EU-Lantus - Lot# 2F0438, 2F086A, 1F164A or US-Lantus – Lot# 
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3F234A, 3F251A, 3F252A).  Comparative studies of in vitro assays, including affinity, insulin-
and IGF-1 receptor binding, intrinsic lipogenic activity, and mitogenicity, were conducted to 
assess any differences between LY2963016 and US/EU-Lantus.  Other comparators included 
zinc-free biosynthetic human insulin (BHI, Lot# 010LX9, QA307X), AspB10 insulin, and hIGF1 
(EJ8-01530-014).

Methods
 In vitro binding potency of LY2963016 was done using membrane preparations of stably-

transfected 293HEK-EBNA cells over-expressing both isoforms of human insulin receptors
Type A and Type B (hIRA and hIRB), as well as human insulin-like growth factor 1 (hIGF-1) 
receptor.  

 Functional activity was determined using the same insulin receptor over-expressing 293HEK 
cell lines and ELISA technique (KIRA: Kinase Insulin Receptor Assay) to determine EC50 for 
inducing tyrosine auto-phosphorylation of the insulin receptor (hIR).  

 Metabolic activity was also determined using a 3T3L1 adipocyte model to measure de novo 
lipogenesis of triglycerides from radioactivity labeled glucose.

 Mitogenic/proliferation potential was assessed two different cellular assays (H4IIe and 
SAOS cell lines) since both insulin receptor and IGF-1 receptor can induce proliferation and 
cell growth.  The rat H4IIe hepatoma is deficient in IGF1-R expression and is dependent on 
insulin for proliferation in serum-free media.  The human SAOS osteosarcoma cell line 
expresses 10-fold more IGF-1 than it does IR (insulin receptor) so it is more sensitive to 
IGF-1 stimulated mitogenicity.

 The commercially available Lantus (insulin glargine) and several insulin-like molecules (i.e. 
BHI, asp-B10-insulin, and IGF) were used in this study.

Results

The binding affinity assay in 293-HEK cells showed that there was no significant difference in 
hIA, hIRB, or hIGF-1R B binding affinity for any of the comparisons evaluated (LY2964026 from 
Lilly France  vs. EU or US-approved Lantus).

 With regards to hIRA, the Ki values for LY2963016 from Lilly France  were 
0.391±0.010 nM and 0.426±0.017 nM respectively.  The Ki values for EU-approved or US-
approved Lantus were 0.403±0.009 nM and 0.395±0.038 nM respectively.  When all lots 
were compared, the Ki values for hIRA binding by either LY2963016 or Lantus were 
0.408±0.012 nM and 0.399±0.018 mM respectively.

 With regards to hIRB, the Ki values for LY2963016 from Lilly France  were 
0.433±0.041 nM and 0.474±0.045 nM respectively.  The Ki values for EU-approved or US-
approved Lantus were 0.543±0.006 nM and 0.380±0.027 nM respectively.  When all lots 
were compared, the Ki values for hIRA binding by either LY2963016 or Lantus were 
0.453±0.028 nM and 0.450±0.037 mM respectively.  

 With regards to hIGF-1R, the Ki values for LY2963016 from Lilly France  were 
16.0±0.6 nM and 15.9±0.8 nM respectively.  The Ki values for EU-approved or US-approved 
Lantus were 15.0±1.1 nM and 16.1±0.2 nM respectively.  When all lots were compared, the 
Ki values for hIRA binding by either LY2963016 or Lantus were 16.0±0.4 nM and 15.5±0.6 
nM respectively.  

Table 9 DBT149: Binding Affinity – hIRA, hIRB, and hIGF1R
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All in all, when combining results of all of the comparison of in vitro potency for LY2963016 from 
 or Lilly France, EU-approved and US-approved Lantus, LY2963016 and Lantus, 

independent of location, showed that both were similar in their in vitro pharmacology as 
determined by IR and IGF1R binding affinity,  IR receptor activation, de novo lipogenesis, and 
mitogenic potential.  

4.2 Secondary Pharmacology

N/A

4.3 Safety Pharmacology

No safety pharmacology studies have been done with LY2963016.

5 Pharmacokinetics/ADME/Toxicokinetics
The TK data (from 28 day repeat dose rat toxicity study) showed exposure was similar for these 
two insulins (LY2963016 and Lantus) in each of the dose groups.  No sex differences or 
accumulation was seen with daily dosing for 28 days in rats.

5.1 PK/ADME

N/A

5.2 Toxicokinetics 

Note:  TK parameters were included in their 28 day repeat dose toxicity rat study – Study No 
8229488)

 Study No 8229488:  LY2963016 levels were determined in serum samples with an RIA 
assay for insulin.  Due to hemolysis and insufficient volume (attributed to multiple freeze-
thaw cycles) of samples from Phase I TK animals, the data failed to meet acceptable criteria 
and to generate a valid result.  This short-fall resulted in repeating the Day 1 TK analysis 
with Phase II TK animals.  The sponsor justified that repeating the Day 1 TK analysis was 
sufficient enough to represent the daily exposure to LY2963016 throughout the 4 week 
study since there did not seem to have LY2963016 accumulation with repeated dosing in 
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those Phase I TK animals.  RESULTS:  The TK of LY2963016 or US-Lantus were evaluated 
in rats after given LY2963016 or US-Lantus (0.3, 1, and 3 mg/kg) for > 4 weeks via sc 
injection.  On Day 12, clinical signs and mortality (i.e. chronic hypoglycemia) were observed 
at 3 mg/kg.  The dosing was on hold for Days 13 and 14 and was resumed on Day 15 at a 
lower dose of 2 mg/kg.  The results showed that the duration of insulin exposure, above 
baseline, increased with increasing dose.  On Day 1, exposure to LY2963016 and Lantus 
(AUC and Cmax) generally increased with increasing dose, but were not consistently dose
proportional.  

6 General Toxicology
Two repeat dose toxicity rat study was conducted with LY2963016 and US- or EU-Lantus was 
used as a reference compound in this study. The dosing-limiting toxicity (e.g. hypoglycemia) 
was seen in rats with both LY2963016 and Lantus.  A spectrum of effects (i.e. neuropathy and 
pancreatic islet cell atrophy) observed in these animals was associated with expected 
pharmacological effects of insulin in these animals.

6.1 Single-Dose Toxicity

There is no single-dose toxicity study with LY2963016.  However, based on their repeat-dose 
toxicity rat study (Study No 8229488), the MTD of LY2963016 was 0.3 mg/kg in rats (same for 
Lantus).

6.2 Repeat-Dose Toxicity

The sponsor listed Lantus (NDA 021081) as their reference drug.  The repeat-dose toxicity for 
Lantus was done in mice (daily sc injection for 3 months) and rats (daily sc injection for 3, 6, or 
12 months).

Table 14 Summary of Studies Conducted with Other Insulin Glargine

In addition to published literature, the sponsor did conduct a bridging study and compare 
LY2963016 to Lantus.  See below for details.
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The sponsor did conduct a bridging study and compare LY2963016 to Lantus.  See below for 
details.

Study 8229488 – 4 wk rat study with US Lantus

Study title:  A Repeat-Dose Toxicity and Toxicokinetic Study in Rats Given 
LY2963016 or Lantus by Subcutaneous Injection for 4 Weeks

Study no.: 8229488

Study report location:
Conducting laboratory and location:

Date of study initiation: July 12th 2010

GLP compliance: Yes

QA statement: Yes

Drug, lot #, and % purity: LY2963016 (Lot MST006628-H), 98.4% 
purity

Key Study Findings

 LY2963016 or Lantus given to rats at 0, 0.3, 1, and 3/2 mg/kg for 4 weeks via sc injection 
resulted in markedly reduced glucose levels with dose-dependent duration at all dose levels.

 Due to glucodynamics serum short-fall (severely hemolyzed Phase I TK samples), Phase II 
TK animals were added to repeat all Day 1 timepoints only in order to correct TK data.

 In general, lowest glucose levels were detected at 1-2 hrs postdose.  The lowering glucose 
effect lasted approx. 2 hrs postdose at 0.3 mg/kg, 8 hrs postdose at 1.0 mg/kg, and 12-18 
hrs postdose at 3/2 mg/kg LY2963016 or Lantus.  Such effect is reversed approx. 24 hrs 
postdose.

 The LY2963016 administration exceeded the MTD at  1 mg/kg, due to clinical signs 
secondary to hypoglycemia and mortality.

 Hypoglycemia also occurred in the low-dose group for LY2963016 and US-Lantus but both 
compounds were tolerable and did not result in any mortality.

 Target organs were identified (occurred in low and mid dose groups): skin/subcutis, injection 
sites, sciatic nerve, and pancreas.

 Increased fat in the skin, subcutis, and at the injection sites (lipogenic pharmacological 
activity for insulins) were seen at all dose groups with LY2963016 and US-Lantus.

 Sciatic nerve degeneration (secondary to hypoglycemia) was seen in the LY2963016 and 
Lantus high dose groups.

 Islet cell degranulation or atrophy (i.e. decreased islet cell cytoplasm/vacuolation due to 
down-regulation of endogenous insulin synthesis, secondary to hypoglycemia) was seen in 
the LY2963016 and US-Lanus at  1 mg/kg.

 There were no off-target activities identified for either LY2963016 or US-Lantus.
 The NOAEL and MTD was 0.3 mg/kg/ for both LY2963016 and US-Lantus.

Reference ID: 3527465
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Methods
Doses: 0.3, 1, 3/2 mg/kg for LY2963016 and Lantus

Frequency of dosing: Daily

Route of administration: Subcutaneous injection (rotating through 4 quadrants 
of the dorsal region – UL, UR, LL, LR)

Dose volume: 3.64 mg/ml (100 IU/ml)

Formulation/Vehicle: Vehicle control and diluent: glycerin, m-cresol,zinc 
oxide

Species/Strain: Crl:CD(SD) rats

Number/Sex/Group: Main: 10/sex/group, Phase I TK: 15/sex/group, 
Phase II TK: 19/sex/group

Age: 10-11 weeks old (main and TK I), 13-14 weeks old 
(TK II)

Weight: 333-484 g for males and 204-322 g for females (main 
and TK I) 
355-445 g for males and 250-297 g for females (TK 
II)

Satellite groups: Phase I TK group

Unique study design: Phase II TK groups were to repeat all Day 1 
timepoints in order to correct TK and glucodynamics 
serum short-fall.

Deviation from study protocol: Yes but not affected the overall interpretation of 
study findings.

Table 15 Study No 8229488: Study Design

Reference ID: 3527465
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Observations and Results

 Mortality (twice daily):  There were 16 early deaths or unscheduled sacrifices occurred 

during the study.  All deaths at  1 mg/kg of LY2963016 or US-Lantus were considered 
compound related.  

Table 16 Study No 8229488: Mortality

Reference ID: 3527465
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 Clinical Signs (weekly):  All compound related signs were seen in animals that died or 
were sacrificed early.  These signs (i.e. hypoactivity, recumbency, irregular or labored 
respiration, cold to the touch, ataxia, and convulsion) were correlated with reduced 
glucose levels and were attributed to hypoglycemia.

 Body Weights (weekly) - Days 1, 8, 15, 22, 29, 30, and 33):  There were compound-
related increases in body weight gain (more pronounced in females) at 3/2 mg/kg, which 
were correlated with significantly increased food consumption probably to compensate 
reduced glucose levels.

Table 17 Study No 8229488: Body Weight

Reference ID: 3527465
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 Feed Consumption (twice weekly):  The food consumption was significantly increased 
at 3/2 mg/kg LY2963016 or Lantus, correlating with effect on body weight.

 Ophthalmoscopy (Day 27):  One male at 1 mg/kg Lantus had corneal dystrophy in the 
right eye (incidental).  No other findings observed in other animals at any dose level.

 ECG:  This was not done with this study.

 Hematology (Blood samples were collected on the day of scheduled sacrifice for 
Groups 1-4 and Groups 5-7- Day 30 or 33):  No remarkable findings were noted in 
hematology and coagulation parameters in animals that survived until the end of the 
dosing phase.

 Clinical Chemistry (Blood samples were collected on the day of scheduled sacrifice for 
Groups 1-4 and Groups 5-7 - Day 30 or 33):  No remarkable findings were noted (except 
glucose) in clinical chemistry parameters in animals that survived until the end of the 
dosing phase.

During Phase I, TK animals had low glucose levels (expected pharmacological effect of insulin) 
at all dose levels ( 0.3 mg/kg LY2963016 or Lantus).  In these animals, lowest glucose levels 
occurred 1-2 hrs postdose (similar regardless of LY2963016 or Lantus).  This appeared to be 
dose-dependent at later time points.  Glucose levels decreased persisted for longer durations at 
higher doses.  For LY2963016 or Lantus, lower glucose level generally lasted approx 2 hrs 
postdose at 0.3 mg/kg and approx 8 hrs postdose at 1 mg/kg, approx 12-18 hrs postdose at 3/2 

Reference ID: 3527465
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 Urinalysis (Blood samples were collected on the day of scheduled sacrifice from 
Groups 1-4 and Groups 5-7 - Day 30 or 33):  No remarkable findings were noted in 
urinalysis parameters in animals that survived until the end of the dosing phase.

 Gross Pathology (A necropsy was done at scheduled sacrifice):  There were no 
compound related macroscopic observations.

Table 18 Study No 8229488 - Macroscopic Findings 

Reference ID: 3527465
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 Organ Weights (Organ weights were recorded at the scheduled sacrifice):  Compound-
related increases in terminal body weight resulted in changes in organ weight 
parameters of some organs.  For example, there were significant increases in absolute 
liver weight and liver:brain weight ratios for animals given 3/2 mg/kg LY2963016 or 
Lantus.  These findings were considered secondary to significantly increased terminal 
body weights.

 Histopathology:  1) Adequate Battery:  Yes.  Tissues were collected and fixed at the 
scheduled (or unscheduled) sacrifice.  2) Peer Review:  Pathology peer review 
certification is included in the study report.

Histological Findings:  Axonal degeneration of the sciatic nerve occurring at 3/2 mg/kg of 
LY2963016 or Lantus was observed at 3/2 mg/kg.  This finding was consistent with other insulin 
analog due to prolonged hypoglycemia.  Other compound-related findings included increased 
adipose tissue in the skin/subcutis at  0.3 mg/kg (due to insulin pharmacology) and decreased 
vacuolation and cytoplasm of the pancreatic islet cells at  1 mg/kg (due to feedback inhibition 
of insulin gene expression by exogenous insulin, expected pharmacological effect of insulin).
Table 19 Key Microscopic Findings of LY2963016 vs. Lantus 

Table 20 Study No 8229488 - Microscopic Findings at Scheduled Sacrifice
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Table 21 Study No 8229488 - Microscopic Findings at Uncheduled Sacrifice
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Table 22 Study No 8229488 - Microscopic Findings re: Severity
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 Special Evaluation:  Not applicable.

 Toxicokinetics (Blood samples were collected on 1) Days 1 and 29 with Phase I TK 
animals for Groups 8, 9, 10, 12, and 13 and 2) Days 1, 15, and 32 with Phase I TK 
animals for Groups 11 and 14.  Blood sample were also collected on Day 1 with Phase II 
TK animals for Groups 8-14.  Time points: predose, 1, 2, 4, 8, 12, 18, and 24 hrs 
postdose).

Serum concentration levels from the control groups and predose were generally below of 
quantification (< 60 pM) or close to the lower limit of quantification (<120 pM).

Many of the Phase I TK samples were severely hemolyzed or had questionable stability or had 
insufficient volume to achieve a valid result.  A number of the Phase II TK samples were also 
severely hemolyzed.  Based on samples of Phase II TK (also called Repeat Day 1), exposures 
to LY2963016 and Lantus (AUC and Cmax) generally increased with increasing dose, but were 
not consistently dose-proportional.  Mean concentration-time profiles were generally similar on 
repeat Day and Day 29/32, indicating no accumulation of LY2964016 or Lantus.  However, such 
finding might be confounded by potentially underreported data on Day 29/32.  Exposures to 
LY2963016 and Lantus appeared to be generally similar to a given dose level.

Table 23 Study No 8229488 TK Parameters for LY2963016 and Lantus on Repeat Day 1 
(from Phase II TK animals)

Reference ID: 3527465
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 Dosing Solution Analysis:  This was done by Lancaster Laboratories, Inc.  Mean 
concentrations of LY2963016 and Lantus for dose concentrations of 1, 2, 3 mg/ml 
ranged from 94.2-104% of theoretical values and were acceptable for use.  However, for 
0.3 mg/ml, the ranges of theoretical values were outside of acceptable range (lower 
concentration verification results ranged from 34.7-87% due to a possible cloudy 
precipitate formation).  The sponsor argued that such result would not impact study 
integrity due to 1) compounds were clear in solution when animals were dosed, 2) 0.3 
mg/kg dose groups showed a marked PD effect as expected by reducing glucose levels 
1 and 2 hrs postdose, and 3) the glucose curves at each concurrent timepoints were 
similar at 0.3 mg/kg LY2963016 or Lantus. 

The potency assay tested at the end of the study showed that LY2963016 had a potency of 
3.675 mg/ml at initial dosing phase and 3.727 mg/ml after Phase II.  The RP-HPLC assay after 
Phase II showed LY2963016 had purity of 98.4%.  These results indicated that lY2963016 was 
stable through the period of study.

Table 24 Study No 8229488 – Dosing Solution Analysis

Reference ID: 3527465
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Study 8259267 – 4 wk rat study with EU Lantus

Study title:  A repeat-dose toxicity and toxicokinetic study in rats given 
LY2963016 or Lantus® (European-approved) by subcutaneous injection for 
4 weeks

Study no.: 8259267
Study report location: Eli Lilly and Company (Indianapolis, 

Indiana)
Conducting laboratory and location:

Date of study initiation: April 16, 2012
GLP compliance: Yes

QA statement: Yes
Drug, lot #, and % purity: LY2963016 (Lot # A889460) and 101%

Key Study Findings

 LY2963016 or Lantus given to rats at 0, 0.3, 1, and 2 mg/kg for 4 weeks via sc injection 
resulted in markedly reduced glucose levels with dose-dependent duration at all dose levels.

 Compound-related early deaths or sacrificed occurred in 5 animals (2 M: at 2 mg/kg Lantus, 
1 found dead on Day 21 and 1 sacrificed in moribund condition on Day 25, 1 F at 2 mg/kg 
LY2963016 found dead on Day 26, 1F at 1mg/kg Lantus found dead on Day 1, 1F at 1mg/kg

Reference ID: 3527465
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LY2963016 sacrificed in moribund condition on Day 29.  There were also 25 TK animals 
found dead or sacrificed in moribund condition (1 F at 0.3 mg/kg LY2963016, 1 M/2F at 1 
mg/kg/ LY2963016, 2M/5F at 2 mg/kg LY2963016, 1M/3F at 0.3 mg/kg Lantus, 4M/5F at 2 
mg/kg Lantus.  Based on findings (moderated to marked hypoglycemia), the 0.3 mg/kg was 
the MTD for both LY2963016 and Lantus.

 Clinical observations that occurred in one or more animals that died or were sacrificed 
included hunched posture, hypoactivity, recumbency, irregular or labored respiration, cold to 
touch, or ataxia, which were consistent with signs of hypoglycemia.

 There were LY2963016 or Lantus related increases I body weight gain and food 
consumption at 2 mg/kg, likely compensatory to reduced glucose levels.

 Decreased glucose concentrations occurred in animals given ≥ 0.3 mg/kg LY2963016 or 
Lantus.  The decrease in glucose concentration as marked 1-4 hrs postdose at all doses (≥ 
0.3 mg/kg) of LY2963016 and Lantus.  The effect on glucose concentration was dose-
dependent at later time points and persisted for longer durations at higher doses (through 8 
hr postdose at 1 mg/kg and through 12-18 hrs postdose at 2 mg/kg).  Decreased glucose 
concentration was generally reversed by 24 hrs postdose for all dose levels of LY2963013 
and Lantus.

 There were no compound-related organ weight changes or macroscopic findings.  
 Target organs were identified (occurred in low and mid dose groups): skin/subcutis, injection 

sites, sciatic nerve, and pancreas.
 Increased fat in the skin, subcutis, and at the injection sites (lipogenic pharmacological 

activity for insulins) were seen with LY2963016 and Lantus in males at 2 mg/kg LY2963016 
, females at ≥ 1 mg/kg LY2963016, and males/females at 2 mg/kg Lantus.

 Minimal degeneration of axons in the sciatic nerve (secondary to hypoglycemia) was seen in 
females at 2 mg/kg LY2963016.

 Islet cell degranulation or atrophy (i.e. decreased islet cell cytoplasm/vacuolation due to 
down-regulation of endogenous insulin synthesis, secondary to hypoglycemia) was seen in 
males/females at ≥ 1 mg/kg LY2963016 or Lanus.

 Exposure to LY2963016 and Lantus on Days 1 and 29 of dosing phase, generally increased 
with increasing dose but was not consistently dose-proportional.  Mean concentration-time 
profiles were generally higher on Day 29 compared with Day 1, suggesting a slight 
accumulation of LY2963016 or Lantus in rat serum after multiple dosing.  Exposure to 
LY2963016 and Lantus appear generally similar across all dose levels.

 The NOAEL was 0.3 mg/kg/ for both LY2963016 and Lantus.

Reference ID: 3527465
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Methods
Doses: 0.3, 1, 2 mg/kg for LY2963016 and Lantus

Frequency of dosing: Daily

Route of administration: Subcutaneous injection (rotating through 4 quadrants 
of the dorsal region – UL, UR, LL, LR)

Dose volume: 3.64 mg/ml (100 IU/ml)

Formulation/Vehicle: Vehicle control and diluent: 17 mg/ml glycerin, 2.7 
mg/ml m-cresol,0.0373 mg/ml zinc oxide

Species/Strain: Crl:CD(SD) rats

Number/Sex/Group: Main: 10/sex/group, TK: 25/sex/group

Age: 10-11 weeks old

Weight: 302-479 g for males and 203-294 g for females 

Satellite groups: TK group

Unique study design: --

Deviation from study protocol: Yes but not affected the overall interpretation of 
study findings.

Table 25 Study No 8259267: Study Design

Observations and Results

 Mortality (twice daily): a total of 30 animals were sacrificed in moribund condition or 
found dead.  Of those, 8 TK animals were sacrificed in moribund condition or found dead 
shortly after blood collection on Days 1 and 2, which was likely related to the volume of 
blood collected and stress of the collection procedures in combination with the 
pharmacologic effects of the test article.

All deaths or sacrifices at ≥ 1 mg/kg LY2963016 or Lantus were considered compound-related
hypoglycemia.  Although administration of Lantus may have contributed to deaths at 0.3 mg/kg, 
TK animals were potentially compromised and no other deaths occurred at 0.3 mg/kg 
LY2963016 or Lantus.  Therefore, 0.3 mg/kg was the MTD for both compounds.

Table 26 Study No 8259267: Mortality
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 Clinical Signs (twice daily):  All compound related clinical observations occurred in 
those sacrificed or that died and were consistent with signs of hypoglycemia.  

 Body Weights (at least once during predose, before dosing on Day 1, weekly 
thereafter, day of scheduled sacrifices):  Males at 2 mg/kg LY2963016 or Lantus had 
slightly increased mean body weights and body weight gains relative to control animals 
(10 and 14% respectively by Day 29).  Body weight difference increased gradually 
during the dosing phase.  Body weight gain was 60 and 77% higher for males at 2 mg/kg 
LY2963016 or Lantus respectively over the course of the dosing phase relative to control 
males. Also, females at 2 mg/kg LY2963016 or Lantus had slightly increased mean 
body weights and body weight gains relative to control animals (14 and 16% respectively 
by Day 29).  Overall body weight gain was 113 and 131% higher in females at 2 mg/kg 
LY2963016 or Lantus, respectively, relative to control females.

 Feed Consumption (twice weekly): It was significantly increased (11 to 45% relative to 
control animals) at 2 mg/kg LY2963016 or Lantus, correlating with effects on body 
weight.  Such increase was likely compensatory to reduced glucose levels.

 Ophthalmoscopy (predose and on Day 26 of the dosing phase):  No ophthalmic 
findings were observed.

 ECG: n/a

 Clinical Pathology – Hematology/clinical chemistry/urinalysis (blood sample were 
collected on Days 1 and 29 and approx. 1, 2, 4, 8, 12, 18, and 24 hrs postdose): There 
was mild to moderate increases in serum glucose concentrations at ≥ 1 mg/kg 
LY2963016 and males at ≥ 0.3 mg/kg Lantus and females at ≥ 1 mg/kg Lantus.  This 
was likely reflected a rebound response to decreases in glucose concentration that may 
have occurred at earlier time points and were consistent with pancreatic islet cell atrophy 
observed microscopically.  In general, these decreases were of similar magnitude in 
animals given LY2963016 or Lantus.

Reference ID: 3527465
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 Gross Pathology (at the scheduled sacrifices):  No compound-related macroscopic 
findings were noted at scheduled or unscheduled sacrifices.  

 Organ Weights (at the scheduled sacrifices):  There were increases in organ weight 
considered secondary to increased terminal body weight.

 Histopathology (at the scheduled sacrifices): 1) Adequate Battery:  Yes and 2) Peer 
Review:  Yes.  The pancrease, sciatic nerve, and skin/subcutis, including injection sites, 
were identified as target organs.  These tissues from all animals in low and mid dose 
groups were examined.  All other were held for possible further examination.

Histological Findings:  There were microscopic findings in the sciatic nerve (minimal axonal 
degeneration in females at 2 mg/kg LY2963016), skin/subcutis (increased adipose tissue across 
all skin section and sc injection sites; expected insulin pharmacology), and pancreas (minimally 
decreased cytoplasmic vacuolation and/or decreases cytoplasmic volume of islet cells in 
malesand females at ≥ 1 mg/kg LY2963016 or Lantus.

Table 27 Study No 8259267 Summary of Microscopic Findings – Scheduled Sacrifice
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 Special Evaluation – Antibody analysis (day of terminal sacrifice)
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 Toxicokinetics (Blood samples were collected on Days 1 and 29):  Exposure to 
LY2963016 and Lantus generally increased with increasing dose but was not 
consistently dose-proportional.  Males and females generally had similar mean serum 
concentration-time profiles.  There was slight accumulation of LY2963013 or Lantus.  
Exposure to LY2963016 and Lantus appeared to be generally similar across all dose 
levels.

On Day 29, a dose of 0.3 mg/kg LY2963016 corresponded to mean Cmax values of 11,227 and 
14,033 pM and AUC0-24hr values of 58,558 and 41,784 pM•hr for males and females, 
respectively, and a dose of 0.3 mg/kg LANTUS® corresponded to mean Cmax values of 12,230 
and 9537 pM and AUC0-24hr values of 44,819 and 31,585 pM•hr for males and females, 
respectively.

Table 28 Study No 8259267  - TK data

 Dosing Solution Analysis:  Concentrations of LY2963016 and Lantus for dose 
concentrations of 0.6, 1, and 2 mg/ml ranged from 95.8 – 102% of theoretical values and 
were acceptable for use on the study.  At the end of the dosing phase, Lot No A889460 
was stable over the course of use on study.  The lot, as supplied, had a potency of 3.67 
mg/ml and a purity of 99.21% with pH of 4.00.  At the end of dosing phase, the lot had a 
potency of 3.684 mg/ml and a purity of 99.6% with pH of 4.5.

Table 29 Study No 8259267  - Dosing Solution Analysis
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7 Genetic Toxicology
 LY2963016

No genotoxicity studies were conducted, in agreement with ICHS6 guidance.

 Lantus

Lantus was not mutagenic determined by 1) Ames and HGPRT tests for gene mutations and 2) 
cytogenetics in vitro (V79 cells) and in vivo (Chinese hamsters) for chromosomal aberrations.  

8 Carcinogenicity
 LY2963016

No carcinogenicity studies have been conducted with LY2963016.  There was no evidence of 
increased cell proliferative activity in a 1 month toxicity study in rats (Study No 8229488).

In addition, there were no significant differences in potency or efficacy in vitro assays (i.e. 
binding affinity, auto-phosphorylation, lipogenesis, or mitogenicity under Study No DBT93), 
indicating that LY2963016 showed similar cell proliferative activity to Lantus.

 Lantus

There were standard 2-year carcinogenicity studies done in mice and rats given up to 0.455 
mg/kg (10x for rats and 5x for mice over human starting dose 0.008 mg/kg/day – 10 IU day).  
The female mouse findings were inconclusive due to excessive mortality in all dose groups 
during the study.  Histiocytomas were seen at injection sites in males rats (statistically 
significant) and male mice (not statistically significant) in vehicle groups.  These tumors were 
not seen in female rats and mice in saline control, or insulin comparator groups with a different 
vehicle.  Therefore, the relevance of these findings to humans was unknown.

9 Reproductive and Developmental Toxicology
 LY2963016

No reproductive and developmental toxicity studies have been conducted with LY2963016.  

 Lantus

Pregnancy Category C

A combined fertility and prenatal/postnatal study of Lantus was conducted in rats up to 0.36 
mg/kg/day (7X higher than starting human dose 0.008 mg/kg/day).  Material toxicity (i.e. 
hypoglycemia) was observed.  A decrease in rearing rate occurred in the high-dose group only.

Reference ID: 3527465
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Reproduction and teratology studies were done with Lantus and regular human insulin in rats 
(up to 0.36 mg/kg/day) and rabbits (0.072 mg/kg/day).  The effects of Lantus did not generally 
differ from those observed with regular human insulin in rats or rabbits.  However, 5 fetuses 
from 2 litters of the high dose group did have dilation of the cerebral ventricles.  Nonetheless, 
fertility and early embryonic development appeared normal.

10 Special Toxicology Studies
Local tolerance was assessed in the 28 day repeat dose toxicity study (Study No 8229488).  No 
clinical or histological signs were noted at the injection sites with LY2963016 (same with 
Lantus).

11 Integrated Summary and Safety Evaluation
Eli Lilly and Company submitted NDA 205692 under 505b2 is for LY2963016 (insulin glargine) 
to treat T1DM and T2DM patients.  It is designed to be similar to Lantus (NDA 021081).  The 
drug product is composed of 100 IU/ml (3.64 mg/ml) LY2963016 and inactive ingredients such 
as m-cresol, glycerin, zinc oxide, water, hydrochloric acid and sodium hydroxide.  These 
inactive ingredients are commonly used in other approved products. 

With regards to clinical development of LY2963016, the sponsor has used both US-approved 
Lantus as well as EU-approved insulin glargine (manufactured by Sanofi-Aventis) as the 
comparator product.  In supporting their 505b2 application, the sponsor included bridging 
studies such as clinical Phase I PK and PD and Phase III safety and efficacy of LY2963016 and 
Lantus.

With regards to nonclinical development of LY2963016, Lilly conducted two in vivo
pharmacology studies (in vitro assays: receptor binding, functional activity, lipogenesis, and 
Mitogenic activity) and two 28 day repeat dose toxicity rat studies (with TK data).  

The in vitro pharmacology studies (Study No DBT93 and Study No DBT149 by Lilly) showed 
that the characteristics of LY2963016, including insulin and IGF-1 receptor pharmacology (i.e. 
binding potency and functional activity in 293HEK-EBNA cells overexpressing insulin or insulin-
like receptors), metabolic potency (in 3T3L1 adipocyte cells), and mitogenicity (in IGF-1 
deficient rat H4IIe hepatoma cell line and IGF-1 expressed SAOS osteosarcoma cell line) were 
comparable to commercially available insulin glargine (both US and EU approved Lantus).  

The 4-week toxicity rat studies (Study No 8229488 and Study No 8259267 by )
showed that the characteristics of LY2963016 including in vivo pharmacodynamics (i.e. glucose 
lowering) and pharmacokinetics/toxicokinetics (i.e. AUC and Cmax) were comparable to US- or 
EU-approved Lantus.

In Study No 8229488, rats were given LY2963015 or US-Lantus (0.3, 1, 3/2 mg/kg) via sc 
injection for 28 days.  Most findings were associated with hypoglucemia in animals given 
LY2963016 or US-approved Lantus.  Due to serum shortfall from the original Phase I TK 
animals (i.e. hemolyzed samples or insufficient sample volumes), another set of TK animals 
(Phase II) were added to repeat all Day 1 timepoints.  Since there was no apparent drug 
accumulation with repeat dosing, no additional samples from Phase II TK animals were 
collected beyond Day 1.  The analysis showed that the TK profiles for LY2963016 and insulin 
glargine were similar at all doses. The lowest glucose levels were seen 1-2 hrs postdose at in 

Reference ID: 3527465
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all dose groups of LY2963016 and Lantus. The durations of glucose lowering effects were dose 
related and lasted approx. 2 hrs postdose for 0.3 mg/kg, 8 hrs postdose for 1 mg/kg, and 12-18 
hrs postdose for 3/2 mg/kg groups (for LY2963016 and Lantus).  However, the glucose
concentrations returned to normal within 24 hrs postdosing.  In addition, there was no apparent 
drug accumulation with repeat dosing.  Microscopic findings were observed in sciatic nerve, 
skin/subcutis, and pancreas.  Overall, findings with LY2963016 and US-approved Lantus were 
similar.  The NOAEL was 0.3 mg/kg given LY2963016 or US-approved Lantus.

In Study No 8259267, rats were given LY2963015 or EU-Lantus (0.3, 1, 2 mg/kg) via sc 
injection for 28 days.  Most findings again were associated mostly with hypoglucemia in animals 
given LY2963016 or EU-approved Lantus.  Decreased glucose was seen in rats given ≥ 0.3 
mg/kg LY2963016 or EU-approved Lantus.  The decreased glucose was marked 1-4 hrs after 
injection in all dose groups.  Microscopic findings were observed in sciatic nerve, skin/subcutis, 
and pancreas.  Overall, findings with LY2963016 and EU-approved Lantus were similar.  The 
NOAEL was 0.3 mg/kg given LY2963016 or EU-approved Lantus.

All in all, for LY2963016 and EU- and US-approved Lantus, in vitro pharmacology studies 
showed that LY2963016 was a potent and functionally active insulin molecule by using a panel 
of 8 different in vitro assays.  Whether formulated at  or Lilly France, LY2963016 
showed similar in vitro pharmacology profile to either US- or EU-approved Lantus.  Also, two 
toxicity studies demonstrated a similar spectrum of effects that were typically associated with 
hypoglycemia, including clinical signs and microscopic findings in sciatic nerve, skin/subcutis, 
and pancreas. 

Table 30 Key Study Findings on Study No 8259267 (LY2963016 vs. EU approved Lantus) 
and Study No 8229488 (LY2963016 vs. US approved Lantus)
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The toxicity profile of LY2963016, EU-approved Lantus, and US-approved Lantus were similar.
  Since the MTD for LY2963016, EU- approved Lantus was 0.3 mg/kg.  The margins of safety 
were approx. 15.9-fold.  

Table 31 Exposure Multiple
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Clinical Studies Conducted for this NDA Submission
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times the recommended human subcutaneous starting dose of 10 units/day (0.008 mg/kg/day), 
based on mg/m

2
, maternal toxicity due to dose-dependent hypoglycemia, including some deaths, 

was observed. Consequently, a reduction of the rearing rate occurred in the high-dose group 
only. Similar effects were observed with NPH insulin.

Lantus labeling
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NDA/BLA Number: 205692 Applicant: Lilly Stamp Date: 10/18/2013

Drug Name: ™ 
KwikPen™ (insulin glargine, 
LY2963016)

NDA/BLA Type:  505b2

Lilly submitted NDA 205692 for LY2963016 under 505b2.  LY2963016 is a similar version of 
LANTUS (insulin glargine injection; NDA 021081).  Both have similar formulations.  It is long 
acting insulin analog to improve glycemic control in adults and children with T1DM and in adults 
with T2DM.  It is administered as a sc injection and will be available in a 3ml cartridge sealed in 
a prefilled pen injector (KwikPen™).  The nonclinical development program for LY2963016 
focused on demonstrating the similarity of LY2963016 to EU-approved or US-approved 
LANTUS® with regards to primary pharmacodynamics, pharmacokinetics, and animal toxicity.  

On initial overview of the NDA/BLA application for filing:

Content Parameter Yes No Comment
1 Is the pharmacology/toxicology section 

organized in accord with current regulations 
and guidelines for format and content in a 
manner to allow substantive review to 
begin?  

X

2 Is the pharmacology/toxicology section 
indexed and paginated in a manner allowing 
substantive review to begin? 

X

3 Is the pharmacology/toxicology section 
legible so that substantive review can 
begin? 

X

4 Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 
including referenced literature) completed 
and submitted (carcinogenicity, 
mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat
dose adult animal studies, animal ADME 
studies, safety pharmacology, etc)?

X

Under its 505b2 submission, the sponsor 
submitted:

 Primary PD: dbt93 and dbt149
 PK: 8225346
 Tox: 8229488 and 8259267

5 If the formulation to be marketed is 
different from the formulation used in the 
toxicology studies, have studies by the 
appropriate route been conducted with 
appropriate formulations? (For other than 
the oral route, some studies may be by 
routes different from the clinical route 
intentionally and by desire of the FDA).

X

6 Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 
the alternative route?

X

Intended route: sc injection

Reference ID: 3415959
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010908

Content Parameter Yes No Comment
7 Has the applicant submitted a statement(s) 

that all of the pivotal pharm/tox studies 
have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 
explanation for any significant deviations?

X

8 Has the applicant submitted all special
studies/data requested by the Division 
during pre-submission discussions?

X

9 Are the proposed labeling sections relative 
to pharmacology/toxicology appropriate 
(including human dose multiples expressed 
in either mg/m2 or comparative 
serum/plasma levels) and in accordance 
with 201.57?

X

Sections related to pharm/tox were 
appropriately addressed in the Section 8.1 
Pregnancy (category C) and Section 13.1

10 Have any impurity – etc. issues been 
addressed?   (New toxicity studies may not 
be needed.)

X

Impurities in drug product are quantified 
and are below specifications.  No toxicity 
study is needed.

11 Has the applicant addressed any abuse 
potential issues in the submission?

n/a

12 If this NDA/BLA is to support a Rx to OTC 
switch, have all relevant studies been 
submitted?

n/a

IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE? YES

If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the reasons 
and provide comments to be sent to the Applicant.

n/a

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter.

There are no nonclinical comments for the 74-day letter.

Reviewing Pharmacologist Date

Team Leader/Supervisor Date
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