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In repeat dose toxicity studies in rats, increases in exposures of both IDeg and liraglutide were 
predictable, dose-proportional and sex independent.  Limited systemic accumulation (<2-fold) was 
observed for the individual components upon repeated administration of IDegLira, which is consistent with 
the expected steady state concentrations considering the established half-lives of elimination and the 
dosing interval for the individual components.

Antidrug antibodies to individual components of IDegLira
For IDeg, a limited number of rats (18 of 153) developed anti-IDeg antibodies after repeated dosing with 
IDegLira.  No difference in the plasma exposure observed between antibody positive and negative 
animals and PD activity was maintained. Thus, the formation of anti-IDeg antibodies was unlikely to have 
affected the evaluation of PD, PK, and safety of the combination.  No anti-liraglutide antibodies were 
detected in any animal.

Toxicologic profile of IDegLira
Four and 13 week rat toxicity studies (with local tolerance assessments) were conducted with IDegLira 
administered via the SC route.  It is notable that the ratio of IDeg : liraglutide was altered between the 4- 
and 13-week toxicity studies.

In 13 week study (Study No 209212), with the 600/960 IDeg/Lira nmol/mL formulation (the same 
IDeg/liraglutide ratio as the formulation for marketing), no adverse effects were observed at 20/32 
nmol/kg/day, which represents 2.1-fold (for IDeg) and 3.3-fold (for liraglutide) the maximum clinical dose 
of 50 IU/1.8 mg IDegLira], lowered blood glucose levels were observed only at the highest dose.  Dose-
dependent reductions in body weight gain were observed across the dose range.  No adverse drug-
related histopathology findings were observed.  Findings observed in the 13 week toxicity study were 
consistent with the known pharmacological effects of insulin and/or GLP-1 analogues.

In the 4 week study (Study No 208142) with the 600/  IDeg/Lira nmol/mL formulation, no adverse 
effects were observed at a dose of 20/54 nmol/kg/day, which represents 2.5-fold (for IDeg) and 4.2-fold 
(for liraglutide) the maximum clinical dose of 50 IU/1.8 mg IDegLira].  The safety margins are different for 
20 nmol/kg/day IDeg in the 13 week (2.1-fold) versus the 4 week (2.5-fold) studies, which was attributed 
to the TK profile was slightly different between the two studies.  At higher doses (60/160 and 30/80 
nmol/kg/day), hypoglycemia-related mortalities were observed.  Drug-related reductions in food 
consumption and body weight gain were observed across the dose range. Histopathological findings were 
noted in adrenal gland (minimal cortical cell vacuolation, consistent with stress), liver (min/slight 
hepatocellular rarefaction, attributed to excess glycogen deposition) and testes (minimal seminiferous 
tubular degeneration/apoptosis if spermatocytes, observed previously with insulin degludec and related to 
hypoglycemia) and were observed primarily at doses ≥30/80 nmol/mL.  The maximum tolerated dose was 
exceeded, leading to premature sacrifices and dose reduction due to hypoglycemia.  The fixed-ratio of 
IDeg/Lira was changed from 600/  nmol/mL to 600/960 nmol/mL and lower doses were administered 
in the 13 week toxicity study.

The potential for local tissue reactions after single unintended intramuscular or intravenous administration 
of IDegLira was evaluated in rabbits (Study No 210203).  Local reactions were mild and comparable to 
that of vehicle and not considered to pose any concerns for the clinical use of the product.  

Impurities/leachables of IDegLira
All IDegLira impurities were within the approved limits established for liraglutide 6.0 mg/mL (Victoza®) 
and IDeg 100 U/mL (Tresiba®). Five leachables  were 
identified and quantified in a long-term leachable study with IDegLira.  The container closure system is 
considered suitable for the 100 U/mL insulin degludec and 3.6 mg/mL liraglutide drug product (IDegLira 
100 U/3.6 mg per mL) with no safety concerns related to the levels of leachables observed, based on 
Permissible Daily Exposure levels established in ICHQ3C or the qualification threshold established by the 
Product Quality Research Institute.

In summary, the nonclinical program revealed findings attributable to the known pharmacological or 
exaggerated pharmacological effects of IDeg and/or liraglutide components (e.g., hypoglycemia, 

Reference ID: 3930632

(b) (4)

(b) (4)

(b) (4)









NDA 208583 Reviewer: Miyun Tsai-Turton, PhD

10

Insulin degludec
Standard 2-year carcinogenicity studies in animals have not been performed to evaluate the carcinogenic 
potential of insulin degludec.

In a 52-week study including human insulin (NPH insulin) as comparator, Sprague-Dawley rats were 
dosed subcutaneously with insulin degludec at 3.3, 6.7, and 10 U/kg/day, resulting in 5 times the human 
exposure (AUC) when compared to a human subcutaneous dose of 0.75 U/kg/day. Human insulin was 
dosed at 6.7 U/kg/day. No treatment-related increases in incidences of hyperplasia, benign or malignant 
tumors were recorded in female mammary glands from rats dosed with insulin degludec and no treatment 
related changes in the female mammary gland cell proliferation were found using BrdU incorporation. 
Further no treatment related changes in the occurrence of hyperplastic or neoplastic lesions were seen in 
any animals dosed with insulin degludec when compared to vehicle or human insulin.

In a combined fertility and embryo-fetal study in male and female rats, treatment with insulin degludec up 
to 21 U/kg/day prior to mating and in female rats during gestation had no effect on mating performance 
and fertility.

Liraglutide
A 104-week carcinogenicity study was conducted in male and female CD-1 mice at doses of 0.03, 0.2, 
1.0, and 3.0 mg/kg/day liraglutide administered by bolus subcutaneous injection yielding systemic 
exposures 0.2-, 2-, 10- and 45-times the human exposure, respectively, at the MRHD of 1.8 mg/day 
based on plasma AUC comparison. A dose-related increase in benign thyroid C-cell adenomas was seen 
in the 1.0 and the 3.0 mg/kg/day groups with incidences of 13% and 19% in males and 6% and 20% in 
females, respectively. C-cell adenomas did not occur in control groups or 0.03 and 0.2 mg/kg/day groups. 
Treatment-related malignant C-cell carcinomas occurred in 3% of females in the 3.0 mg/kg/day group. 
Thyroid C-cell tumors are rare findings during carcinogenicity testing in mice. A treatment-related increase 
in fibrosarcomas was seen on the dorsal skin and subcutis, the body surface used for drug injection, in 
males in the 3 mg/kg/day group. These fibrosarcomas were attributed to the high local concentration of 
drug near the injection site. The liraglutide concentration in the clinical formulation (6 mg/mL) is 10-times 
higher than the concentration in the formulation used to administer 3 mg/kg/day liraglutide to mice in the 
carcinogenicity study (0.6 mg/mL).

A 104-week carcinogenicity study was conducted in male and female Sprague Dawley rats at doses of 
0.075, 0.25 and 0.75 mg/kg/day liraglutide administered by bolus subcutaneous injection with exposures 
0.5-, 2- and 8-times the human exposure, respectively, resulting from the MRHD based on plasma AUC 
comparison. A treatment-related increase in benign thyroid C-cell adenomas was seen in males in 0.25 
and 0.75 mg/kg/day liraglutide groups with incidences of 12%, 16%, 42%, and 46% and in all female 
liraglutide-treated groups with incidences of 10%, 27%, 33%, and 56% in 0 (control), 0.075, 0.25, and 
0.75 mg/kg/day groups, respectively. A treatment-related increase in malignant thyroid C-cell carcinomas 
was observed in all male liraglutide-treated groups with incidences of 2%, 8%, 6%, and 14% and in 
females at 0.25 and 0.75 mg/kg/day with incidences of 0%, 0%, 4%, and 6% in 0 (control), 0.075, 0.25, 
and 0.75 mg/kg/day groups, respectively. Thyroid C-cell carcinomas are rare findings during 
carcinogenicity testing in rats.
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Studies in mice demonstrated that liraglutide-induced C-cell proliferation was dependent on the GLP-1 
receptor and that liraglutide did not cause activation of the REarranged during Transfection (RET) proto-
oncogene in thyroid C-cells.

Human relevance of thyroid C-cell tumors in mice and rats is unknown and has not been determined by 
clinical studies or nonclinical studies [see Boxed Warning and Warnings and Precautions (5.2)].

Liraglutide was negative with and without metabolic activation in the Ames test for mutagenicity and in a 
human peripheral blood lymphocyte chromosome aberration test for clastogenicity. Liraglutide was 
negative in repeat-dose in vivo micronucleus tests in rats.  

In rat fertility studies using subcutaneous doses of 0.1, 0.25 and 1.0 mg/kg/day liraglutide, males were 
treated for 4 weeks prior to and throughout mating and females were treated 2 weeks prior to and 
throughout mating until gestation day 17. No direct adverse effects on male fertility was observed at 
doses up to 1.0 mg/kg/day, a high dose yielding an estimated systemic exposure 11- times the human 
exposure at the MRHD, based on plasma AUC. In female rats, an increase in early embryonic deaths 
occurred at 1.0 mg/kg/day. Reduced body weight gain and food consumption were observed in females 
at the 1.0 mg/kg/day dose.

2 Drug Information

2.1 Drug
 CAS Registry Number: 11061-69-0 (human insulin) and 87805-34-3 (glucagon-like peptide 1)
 Generic Name: Insulin degludec and liraglutide
 Code Name: IDegLira: GIC; IDeg: insulin 454
 Chemical Name: LysB29(Nε-hexadecandioyl-γ-Glu) des(B30) human insulin (IDeg) and 

Arg34Lys26-(N-ε-(γ-Glu-(N-α-hexadecanoyl)))-GLP-1[7-37] (liraglutide)
 Molecular Formula: C274H411N65O81S6 (IDeg) and C172H265N43O51 (liraglutide)
 Structure or Biochemical Description: 

 Pharmacologic Class: Insulin analog (insulin degludec) and GLP-1 receptor agonist (liraglutide)
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4 Pharmacology

4.1 Primary Pharmacology

Study No cfle080703: acute effect of GIC in rats
The effects of GIC (insulin 454+liraglutide combination; e.g.,  glucose level,  body weight, and  
food consumption) were observed, as seen with insulin 454 or liraglutide alone.  However, GIC, at 
all three doses, resulted in a slightly earlier reduction in blood glucose than insulin 454, while the 
maximal reduction in blood glucose was slightly smaller for GIC than for insulin 454.
Study title:  Acute effects of GIC on blood glucose levels, bodyweight and food intake in rats (GLP)

Reviewer’s note: GIC is the code name used for the combined insulin 454 and liraglutide.  Insulin 454 was later 
renamed insulin degludec (IDeg).  

Study description:  
This study was conducted to explore the pharmacodynamic profile of GIC (insulin 454 and liraglutide) 
versus insulin 454 or liraglutide alone. 

This study evaluated the effects of GIC (liraglutide + insulin 454) on 24-hour glucose profiles, body weight 
and food intake, compared to the effect of liraglutide alone or insulin 454 alone.  Wistar rats (n=6 per 
group) was divided into 3 substudy groups: 6/16, 15/40, 30/80 nmol/kg (IDeg/Lira).  Each substudy group 
had 4 different dosing groups: placebo, liraglutide, insulin 454, and GIC (insulin 454+liraglutide).  A 
baseline blood sample was collected and bodyweights recorded right before dosing with vehicle 
(placebo), liraglutide, insulin 454, or GIC.  The rats were dosed subcutaneously in the morning and blood 
was drawn 0.5, 1, 2, 3, 6, and 24 hrs post dosing to determine blood glucose levels.  A blood sample was 
also collected for plasma exposure to determine liraglutide and insulin 454 in the liraglutide/GIC and 
insulin 454/GIC, respectively.  After dosing, cage observation was done during the first 6 hrs and again 
the following morning at the 24-hr sampling time.  The rats had free access to food and water during the 
study.  Food and water weights were measured at baseline and 24 hrs after dosing.  The animals were 
sacrificed at the end of the study.  

Study findings:
 IDegLira resulted in a dose-dependent reduction in blood glucose.  The effect was gone 24 hrs after 

dosing.
 IDegLira resulted in dose-dependent decreases in body weight 24 hr after dosing.
 IDegLira resulted in dose-dependent decreases in 24 hr food and water consumption.
 All doses of GIC resulted in a slightly earlier reduction in blood glucose than insulin 454.
 The maximal reduction in blood glucose was slightly smaller for GIC than for insulin 454.
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Figure 1  CFle080703 pharmacology study in rats: blood glucose level

  

Figure 2  CFle080703 pharmacology study in rats: 24 hr changes in body weight

Figure 3  CFle080703 pharmacology study in rats: food intake

Figure 4  CFle080703 pharmacology study in rats: water intake
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Figure 5  CFle080703 pharmacology study in rats: 24 hours liraglutide plasma levels

Figure 6  CFle080703 pharmacology study in rats: 24 hours insulin454 plasma levels 

4.2 Secondary Pharmacology
No studies were conducted for IDegLira.  

4.3 Safety Pharmacology
In accordance with ICH M3 (R2), safety pharmacology studies were not conducted for IDegLira since 
each individual component has been tested (under IDeg NDA 203314 and liraglutide NDA 22341). The 
pharmacological properties of IDeg and liraglutide are mediated via distinct cellular receptors and 
signaling pathways with no indication of molecular pharmacological interaction.

5 Pharmacokinetics/ADME/Toxicokinetics
The PK profile of IDegLira (600/  and 600/960 formulations) was based on PK/TK parameters 
obtained in Wistar rats (4 week and 13 week repeat dose toxicity studies) and in female LYD pigs 
(AnP090201, AnP090302, AnP090401).  Note: For TK rat data, see repeat dose toxicity study section.

5.1 PK/ADME

Study No anp090201: GIC (B)
Study title:  Pharmacokinetics after SC administration to LYD pig of three versions of IGM combination 
GIC (B) and one version kept stressed in comparison to references of insulin 454 and liraglutide (GLP)

Reviewer’s Note: IGM is related to the study project number (Project No IGM0132), and generally refers to 
IDeg/liraglutide combinations.  GIC (B) refers to the 0.6/0.96 mM combination ratio  

  Insulin 454 is the code name for IDeg. 

Study description:  
The study was conducted to determine the pharmacokinetics in LYD pigs of three formulation versions of 
IGM mixtures, corresponding to GIC (B) with insulin 454 (0.6 mM) and liraglutide (0.96 mM).  
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Study No anp090302: GIC (A)
Title:  Pharmacokinetics after SC administration to LYD Pig of three versions of IGM combination GIC (A) 
in comparison to references of insulin 454 and liraglutide administered SC and IV (GLP)

Reviewer’s Note: IGM is related to the study project number (Project No IGM0132), and generally refers to 
IDeg/liraglutide combinations.  GIC (A) refers to the 0.6/  mM combination ratio  

Insulin 454 is the code name for IDeg.

Study description:  
The study was conducted to determine the pharmacokinetics in LYD pigs of three formulation versions of 
IGM mixtures, corresponding to GIC (A) with insulin 454 (0.6 mM) and liraglutide (  mM).  

Eight female LYD pigs were dosed with insulin 454 (0.9 nmol/kg BW) and liraglutide (2.4 nmol/kg BW) 
according to the dosing sequence and dose code formulation listed below.  Blood samples were collected 
prior to subcutaneous dosing.  Following subcutaneous administration, blood samples were collected as 
follows: 0.25, 0.5, 0.75, 1, 1.5, 2, 2.5, 3, 4, 5, 6, 8, 10, 12, 24, 30, 48, and 72 hrs after dosing.  Following 
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6.2 Repeat-Dose Toxicity

Study No 209212: 13 week rat with IDegLira 600/960 (B3)
Study title:  GIC B3: 3-month toxicity study in rats with recovery period and satellite 
groups for Toxicokinetics

Study no.: 209212
Study report location: SDN2, SN0000

Conducting laboratory and location:  
Date of study initiation: April 09th 2008

GLP compliance: Yes
QA statement: Yes

Drug, lot #, and % purity: NNC 0100-0000-0454 (insulin 454)/NNC 0090-
0000-1170 (liraglutide): batch no. XLDP015

Key Study Findings
 NN209212 is the 13 week toxicity study was conducted with the IDegLira 600/960 (B3) formulation 

with three fixed doses of insulin degludec and liraglutide: 2/3.2, 7/11.2 and 20/32 nmol/kg, 
respectively.  This study showed that the IDegLira 600/960 (B3) formulation for 13 weeks was better 
tolerated than IDegLira 600/  (A3) formulation for 4 weeks in rats.  IDegLira (600/960) is the 
clinical ratio.

 No treatment-related clinical signs were seen in the animals throughout the study and no effects 
were observed in the food consumption.

 No changes were observed at the ophthalmoscopic examination or in at the hematology evaluation, 
urinalysis and urine microscopy.

 No changes were seen in organ weights and the changes reported in the subcutaneous injection 
sites were of equal severity in the vehicle control group and in all groups treated with GIC B3.

 An expected lower body weight and body weight gain was recorded in Group 4 compared to Group 1 
due to the treatment with liraglutide.  The treatment also resulted in a low level of total protein and 
globulin (and thereby an increase in albumin/globulin ratio) as well as the high level of carbamide 
(UREA).  These findings are considered related to the expected pharmacological effect of liraglutide 
(weight reduction).  The higher level of chloride observed in Group 4 (both sexes) in Week 13 
appeared related to treatment.

 Toxicokinetic data:
 The Cmax and AUC0-24h increased with dose for both male and female animals for both insulin 

degludec and liraglutide.  The increase in exposure was proportional or slightly more than 
proportional with increasing doses.

 Limited accumulation was observed for both males and females for both compounds which 
was consistent with the t½ and the dosing interval for both compounds.  No clear sex-related 
differences were observed for any of the compounds.

 The observed tmax ranged from 1 to 4 hrs for IDeg and from 4 to 8 hrs for liraglutide.  The 
estimated t½ ranged from 1.7 to 4.4 for insulin degludec and from 3.1 to 5.8 hours for 
liraglutide.

 Assessment of antibody formation showed that antibodies were found for insulin degludec in 
1/20, 3/20 and 4/30 animals in the low, medium and high dose groups respectively, and that 
no antibodies were found for liraglutide.  No change in exposure was observed in the insulin 
degludec antibody positive animals, hence the validity of the toxicity study was unaffected by 
this finding.

 Since there was no adverse findings in the high dose group, the NOAEL for GIC B3 (IDegLira 
600/960) was established at 20/32 nmol/kg/day.
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Methods
Doses: 0/0, 2/2.3, 7/11.2, 20/32 (insulin 454/liraglutide 

nmol/kd/day)
A fixed ratio: 600 nmol insulin 454 and 960 nmol liraglutide

Frequency of dosing: Once daily for 13 weeks
Route of administration: Subcutaneous

Dose volume: 0.5 mg/kg
Formulation/Vehicle: The vehicle was an aqueous, isotonic solution of glycerol 

19.7 mg/mL and phenol  mg/mL with a pH of : 
batch no 412_N09545

Species/Strain: Wistar rats
Number/Sex/Group: 10/sex/group, 4 groups

Age: 5 weeks
Weight: 108-138 g (males), 102-123 g (females)

Satellite groups: 12/sex/group (TK), 5/sex/group (Recovery)
Unique study design: TK group: Groups 1,2,3 and 4

Recovery Groups 1 and 4 (recovery time: 4 weeks)
Deviation from study protocol: Some deviations were recorded but had no effect on the 

study outcome.

Table 2: Study No 209212 13 Week Rat Study - Study Design 

Observations and Results
Mortality
No mortality was observed.

Clinical Signs (daily)
No treatment-related clinical signs and no signs of hypoglycemia were seen in the animals throughout the 
study.  Some animals were seen with thin-hair or having hairless spots and superficial wounds.

Body Weights (once weekly)
Overall, the animals gained weight during the study.  However, in Group 4 the weight gain was lower 
when compared to Group 1.  The effect was considered related to the expected pharmacological effect of 
liraglutide.

From Day 7 to Day 91, all the males in Group 4 had lower body weights compared to Group 1 and on 
several occasions, a statistically significant difference was observed.

The main study animals in Groups 2 and 3 gained weight to a similar or slightly higher extent than the 
animals in Group 1, whereas the TK animals in Groups 2 and 3 had a lower body weight compared to the 
TK animals in Group 1.  In addition, from Day 14 (TK animals) or 21 (main study and recovery animals) to 
Day 91, the females in Group 4 had slightly lower body weights compared to Group 1.  A statistically 
significant difference was only observed on Day 56 (main study, recovery animals).  Moreover, half way 
through the treatment period, a slightly lower body weight was also observed in Group 3 (main study, 
recovery as well as TK).  However, at the end of the treatment period, the body weights of the TK animals 

Reference ID: 3930632

(b) 
(4)

(b) (4)



NDA 208583 Reviewer: Miyun Tsai-Turton, PhD

27

in Groups 1, 3 and 4 were comparable.  Overall, the results were consistent with slight drug-related 
decreases in body weight gain compared to vehicle controls at the high-dose in males, and the mid and 
high-dose in females (see figure below).

During the recovery period, the males and the females in Group 4 gained less weight compared to the 
animals in Group 1.

Figure 7  Study No 209212 13-week toxicity study in rats: body weight

Feed Consumption (once weekly)
The overall food intake during the treatment period was comparable in the main and recovery animals for 
both sexes.  For the TK animals, a tendency towards an overall lower food intake was observed in the 
males, whereas the opposite was observed for the females.  During the recovery period, the food intake 
was comparable for Groups 1 and 4 (both sexes).

Ophthalmoscopy (before start of dosing and termination)
No treatment-related findings were found.

ECG 
This was not done in animals.

Hematology (Weeks 6, 13, and 17)
No clear treatment related changes were observed.
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The activated partial thromboplastin time was statistically significantly shorter in Group 4 females on all 
sampling timepoints (Weeks 6, 13 and 17).  However, the values of Group 1 females were higher than 
Group 1 males.  Therefore, the finding was considered related to Group 1 instead of Group 4.  In addition, 
the finding was not linked to other toxicological findings.  Therefore, this finding was considered 
incidental.

In Week 6, an effect on the white blood cells mainly in Group 4 animals was observed.  For the males, an 
increase was observed in the white blood cell count resulting in a significant increase in the number of 
lymphocytes, whereas a shift was observed in the females.  This resulted in a, significant increase in 
percentage of lymphocytes and thereby a significant decrease in the percentage of neutrophils.  Since 
such finding was only observed in Week 6, it was considered to be of no toxicological importance.

All other findings were considered incidental with no toxicological relevance.

Table 3: Study No 209212 13 Week Rat Study – Hematology Parameters 

Clinical Chemistry (Weeks 6, 13, and 17)
As expected, a decrease in the glucose levels was recorded.  In Group 4, on Day 1, the decrease was 
observed at 1, 2, and 12 hours after dosing for males and at 2, 4 and 12 hours after dosing for females.  
On Day 91 a decrease was observed at 1, 2 and 4 hours after dosing (both sexes) and at 6 and 8 hours 
after dosing (females) of Group 4.  At the end of treatment, a decrease was also observed in Group 2 at 2 
hours and in Group 3 at 2 and 4 hours after treatment.  On a few occasions, increases in the glucose 
levels were observed.  This was considered a result of the animals reacting to the insulin treatment 
(rebound effect).

In Week 6, a statistically significantly higher level of ALT and AST was observed in Group 4 males (Group 
4 ALT and AST: 0.99±0.26 and 1.53±0.32 vs. Group 1 ALT and AST: 0.72±0.12 and 1.23±0.18).  
However, the increase was marginal and no changes were observed during the remaining part of the 
study.  The changes in liver enzymes appear transient since the 13 week timepoints showed no 
increases.  Increased ALT and AST were also observed in the 4 week toxicity study in rats.

In Week 6, a tendency towards a lower level of total protein and globulin was observed in Group 4 (both 
sexes).  In Week 13, the low levels in Group 4 were statistically significantly different from Group 1 (both 
sexes).  At the end of the recovery period, the levels were still statistically significantly lower for the males, 
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whereas only a tendency toward a lower level was observed in the females of Group 4.  The 
albumin/globulin ratio was statistically significantly higher in Group 4 males on all three sampling 
occasions and a tendency towards the same was observed in Group 4 females.

The level of carbamide (UREA) had statistically significantly increased in males of Groups 2 and 3 in 
Week 6 and in Group 4 in Weeks 13 and 17.  However, on all three occasions, a tendency towards an 
increase was observed for the remaining males as well as for the females.  In Week 13, a significantly 
higher level of chloride was observed in both sexes of Group 4 as well as in Group 3 females.

The low level of total protein and globulin (and thereby the increase in albumin/globulin ratio) as well as 
the high level of carbamide were considered related to the expected pharmacological effect of liraglutide 
(weight reduction).  Moreover, the higher level of chloride observed in Group 4 (both sexes) in Week 13 
was related to treatment.

Table 4: Study No 209212 13 Week Rat Study – Clinical Chemistry Parameters 

Urinalysis (Weeks 6, 13, and 17)
There were no treatment related findings.  

Gross Pathology (termination)
Red discoloration primarily to a slight degree was reported at some of the subcutaneous injection sites.  
No difference between the dose groups with respect to incidence and severity of this red discoloration 
was observed.  The remaining findings were minor and unremarkable.

Organ Weights (termination)
At the end of the treatment period, the relative weight (% of body weight) was statistically significantly 
higher for the kidneys in Group 4 males and for the ovaries in Group 4 females.  However, these were not 
correlated with any microscopic findings.  In addition, the absolute and relative (% of brain weight) weight 
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of the adrenals in Group 3 females was statistically significantly low.  However, there were no changes 
observed in Group 4, therefore, this was considered incidental.

At the end of the recovery period, the relative weight (% of body weight) was statistically significantly 
higher for the liver and spleen and statistically significantly lower for the thymus in Group 4 males.  For 
the females of Group 4, the relative weight (% of body weight) for the ovaries was statistically significantly 
higher, whereas both the absolute and relative (% of body weight) weight of the heart and the absolute 
and relative (% of brain weight) weight of the liver were statistically significantly low.

Taking into consideration that no findings were observed in any organs at the end of the treatment period, 
it was unlikely that changes should have occurred at the end of the recovery period and therefore, the 
findings were considered incidental.  However, as histopathology was not performed for the recovery 
animals, this could not be confirmed.

Histopathology
Adequate Battery
Yes
Peer Review
Yes
Histological Findings
The changes reported at the subcutaneous injection sites were considered to be of a similar nature and 
severity in the control group and in Group 4 (high dose group, 20/32 nmol/kg/day IDegLira).  The changes 
were considered related to the vehicle and/or the procedure of subcutaneous injection rather than to 
treatment with GIC B3.

All other findings reported were considered to be within the background incidence of findings reported in 
this age and strain of laboratory maintained rats and as such of no toxicological significance.  Note:  
N.A.D. is denoted as “No Abnormality Detected” in the histopathology tables.

Table 5: Study No 209212 13 Week Rat Study – Histopath Findings 
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Special Evaluation
Blood samples were collected from animals at pre-dose, 1, 2, 4, 6, 8, 12 and 24 hrs post dose on Days 1 
and Day 91 for glucose analysis.  A decrease in the glucose levels was observed as expected.  In Group 
4, on Day 1, the decrease was observed on at 1, 2, and 12 hrs after dosing for males and at 2, 4 and 12 
hrs after dosing for females.  On Day 91, a decrease was observed at 1, 2 and 4 hrs after dosing (both 
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sexes) and at 6 and 8 hrs after dosing (females).  At the end of treatment, a decrease was also observed 
in Group 2 at 2 hrs and in Group 3 at 2 and 4 hrs after treatment.  There were a few occasions that 
increases in the glucose levels were observed.  This was considered a result of the animals reacting to 
the insulin treatment (rebound effect).

Table 6: Study No 209212 13 Week Rat Study – Blood Glucose 

Blood samples were collected for antibody analysis before start of treatment, in Week 13 and in Week 17 
(recovery animals).  There were 8 out of 70 treated animals were positive for antibodies towards insulin 
454, whereas there were no antibodies towards liraglutide.  Based on the result of the plasma glucose 
analysis, there was no indication of a neutralizing effect of these antibodies.

Table 7: Study No 209212 13 Week Rat Study – Anti-Drug Antibodies 

Toxicokinetics
Blood samples were collected from animals at pre dose, 1, 2, 4, 6, 8, 12 and 24 hrs post dose on Days 1 
and Day 91.  All animals dosed with IDegLira were exposed systemically to both compounds during the 
study.  The observed tmax ranged from 1-4 hrs for insulin 454 and from 4-8 hrs for liraglutide.  The 
estimated t½ ranged from 1.7-4.4 hrs for insulin 454 and from 3.1-5.8 hrs for liraglutide.  The Cmax and 
AUC0-24h increased with dose (both male and female) for both insulin 454 and liraglutide (AUC0-inf was 
used for insulin 454).  The increase in exposure was proportional or more than proportional with dose.  
Limited systemic accumulation was observed for both males and females for both compounds.  This was 
consistent with the terminal t½ and the dosing interval for both compounds.  No sex differences in the TK 
parameters were observed for any of the compounds.
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Table 8: Study No 209212 13 Week Rat Study – TK Parameters 

Dosing Solution Analysis
The analysis of dose formulations revealed a recovery of 88-125 % for insulin 454 and a recovery of 78-
92 % for liraglutide.
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proportional to increases in doses for both insulin degludec and liraglutide.  An increase in 
exposure of less than 2-fold was seen at Day 28 compared to Day 1 which was consistent 
with the half-life and dosing interval of both compounds.

 The observed tmax ranged from 1 to 4 hrs for IDeg and from 4 to 12 hrs for liraglutide.  The 
estimated t½ ranged from 2.1 to 4.9 hrs for IDeg and from 2.7 to 5.3 hrs for liraglutide.

 Assessment of antibody formation showed that antibodies were detected for insulin degludec 
in 3/42 and 7/41 animals in the low (IDegLira 10/27) and medium (IDegLira 30/80 then 20/54) 
dose groups respectively, and that no antibodies were found for liraglutide.  No change in 
exposure was observed in the insulin degludec antibody positive animals, hence the validity 
of the toxicity study was unaffected by this finding.

 The NOAEL for insulin454/liraglutide was established at 20/54 nmol/kg/day, based on adverse clinical 
signs, decreased body weight gain and other hypoglycemia-related and pathologies, and severe 
injection site reactions, at higher doses.

Methods
Study design:

Doses: 0/0, 10/27, 30/80 (reduced to 20/54 on Day 12), 60/160 
(reduced to 45/120on Day 9 before being terminated on 
Day 10) (IDeg/Lira nmol/kg/day)

Frequency of dosing: Once daily for 4 weeks
Route of administration: Subcutaneous

Dose volume: 1 mg/kg/day
Formulation/Vehicle:  mg/mL phenol and  mg/mL glycerol

Species/Strain: Wistar rats
Number/Sex/Group: 10/sex/group, 4 groups

Age: 8 weeks old
Weight: 240-252g for males and 183-194g for females

Satellite groups: TK: 12/sex/group
Unique study design: TK group

Deviation from study protocol: Some deviations were recorded but had no effect on the 
study outcome.

Table 9: Study No 208142 4 Week Rat Study - Study Design
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The overall body weight gain (Days 1 – 28) for Group 3 males and females was also statistically 
significantly lower compared to the body weight gain of the control animals (Group 1).  The body weight 
and body weight gain of Group 2 was also lower compared to the controls, but not statistically significant.  

A similar pattern was seen for the satellite animals and statistical significance were attained at several 
occasions during the dosing period for both Group 2 and 3.  On Day 35, the body weight of Group 2 and 3 
remained lower, but not statistically significantly lower, indicating partial recovery from the body weight 
reduction.

Feed Consumption (twice weekly)
Lower food consumption was seen in animals treated with IDegLira during the entire dosing period.  The 
effect was most pronounced in the beginning of the dosing period (Days 1 – 7).

Ophthalmoscopy
No treatment related findings were found.

Hematology (termination) 
Some hematology parameters were minor but statistically significantly higher or lower in IDegLira-treated 
animals compared to controls.  None of the changes in red blood cell related parameters and platelet 
related parameters indicated any toxicological effects of the IDegLira treatment.  On the other hand, the 
increase in white blood cells and changes in leukocyte counts could be treatment related although no 
clear dose response was observed.  In addition, the coagulation parameters were comparable among all 
groups.

Table 11: Study No 208142 4 Week Rat Study - Hematology Parameters

Clinical Chemistry (termination)
Some parameters were statistically significantly higher or lower in IDegLira-treated animals compared to 
controls.  The changes in ASAT (AST), UREA and CK seemed to be treatment-related.  These findings 
correlated with liver rarefaction (excess glycogen deposition), and body weight decreases. No correlative 
kidney histopathology was noted for increased BUN, which could be due to dehydration (water 
consumption was not measured).  Oher changes in enzymes, proteins or ions did not indicate any 
toxicological effects of the IDegLira- treatment.
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Table 12: Study No 208142 4 Week Rat Study - Clinical Chemistry Parameters

Urinalysis (during the last week of dosing)
Wet cages were observed on Day 4 for Group 3 and 4 females.  There was a higher (but not statistically 
significant) urine volume in IDegLira–treated males and females in the last week of dosing when 
compared to controls.  There was a lower (but statistically significant) level of ketones in Group 3 males 
compared to controls.  However, no similar trend was seen in females.

Gross Pathology (termination)
In the main study animals, subcutaneous discoloration at the injection site was observed in Groups 1, 2 
and 3 (8/10, 8/10 and 10/10 for male animals and 9/10, 2/10 and 3/10 for female animals respectively) on 
Days 29-30.  However the range of changes (minimal-moderate) was comparable among groups.  Similar 
finding was observed in Group 4 (9/9 for male animals and 6/6 for female animals) on Day 11.  In 
addition, in Group 3, two male animals showed small prostate glands and seminal vesicle, which were 
correlated with the decreased prostate weight seen in Group 3.

Organ Weights
Organs were collected from animals and weighted at termination: adrenals, brain, heart, kidneys, liver, 
lungs, pituitary, spleen, thymus, ovaries, uterus, epididymides, prostate, and testes.  A dose dependent 
reduction in prostate weight was seen.  The absolute and relative prostate weight of Group 2 and 3 males 
was statistically significantly lower compared with controls.  The absolute (but not the relative) heart 
weight of Groups 2 and 3 males and Group 3 females was statistically significantly lower compared with 
controls.  The absolute and relative adrenal weight of Group 2 males was statistically significantly lower 
compared with the control group.

Histopathology
Adequate Battery
Yes.
Peer Review
No.

Histological Findings
In the testes, there was a dose-dependent (minimal) increase in the incidences of tubular cell 
degeneration and apoptotic spermatocytes in Groups 1, 2 and 3 animals (1/10, 1/10 and 4/10 for tubular 
cell degeneration and 0/10, 1/10 and 5/10 for apoptotic spermatocytes respectively).  The Sertoli cells 
appeared unaffected.  No signs of reduced amount of sperm in testes and epididymides were seen.

In the adrenal glands, a dose dependent (minimal) increase in cortical cell vacuolation was observed in 
Groups 1, 2 and 3 animals (0/10, 2/10 and 7/10 in males and 0/10, 2/10 and 5/10 in females 
respectively).  This is likely reflective of an increased stress caused by hypoglycemia and reduced food 
intake.
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The group mean blood glucose level of main study animals positive for insulin 454 antibodies were 
slightly lower than corresponding group mean blood glucose level of main study animals negative for 
insulin 454 antibodies.  However, the blood glucose levels in the antibody positive animals were within the 
range found in the antibody negative animals, indicating that the level of insulin 454 antibodies did not 
change the effect of IDeg/Lira.

Toxicokinetics
Blood samples were collected on Days 1 and 28 (before dosing, 1, 2, 4, 6, 8, 12 and 24 hrs after dosing).

All animals dosed with IDegLira were exposed systemically to both drug components during the study.

Based on the available data, there were no sex differences for either insulin 454 or liraglutide.  However, 
there appeared to be an approximate dose proportional increase in Cmax and AUC for both insulin 454 
and liraglutide.  There appeared to be an indication of slightly higher exposure to insulin 454 on Day 28 
compared to Day 1, however the increase was < 2-fold.

The limited accumulation observed from Day 1 to Day 28 was consistent with the half-life and dosing 
interval of both compounds.  The observed tmax ranged from 1-4 hrs (for insulin 454) and from 4-12 hrs 
(liraglutide) post dosing, whereas the estimated t½ ranged from 2.1-4.85 hrs (for insulin 454) and from 
2.65-5.25 hrs (liraglutide).

Table 14: Study No 208142 4 Week Rat Study - TK Profile 

Dosing Solution Analysis
The drug product was analyzed by HPLC.  The results were within limits.
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Ophthalmoscopy
Not performed.

ECG
Not performed.

Hematology (at termination)
A reduced number of reticulocytes were seen in males of all GIC treated groups compared to the controls 
(57%, 64%, 50% vs 100% for Groups 2, 3, 4, vs. Group 1 respectively).

Clinical Chemistry (Days 1 and 14)
The glucose levels were altered by the GIC treatment.  On Day 1, 1 hr after dosing, the glucose levels 
were higher in GIC-treated animals, whereas 3 hr after dosing, the glucose levels were lower in GIC-
treated animals compared to the vehicle treated animals.  The glucose levels were about the same 
between pre-dosing and 9-24 hr after dosing, except the high dose group (Group 4) by which blood 
glucose levels were still lower after 9 hrs after dosing.  On Day 14, lower glucose levels were observed in 
all GIC-treated groups (1-3 hrs after dosing) and in Group 3 (9 hrs after dosing).  However, no dose-
dependent pattern was seen.

Urinalysis
Not performed.

Gross Pathology
Three deaths did not correlate with any specific pathological changes (some changes were congestion in 
lungs and liver).  At necropsy, redness of subcutis at the injection site was seen in some animals 
(including controls). 

Organ Weights
Organs (e.g., kidneys, liver, thyroid gland, and pancreas) were collected and weighted at termination.
The absolute and relative liver weight of GIC treated males were lower compared to the liver weight found 
in the vehicle treated males.  No treatment-related changes were seen in absolute or relative kidney 
weight.
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Histopathology 
Tissues (e.g., kidneys, liver, thyroid gland, pancreas, injection site) were examined from Groups 1 and 4
Adequate Battery
Yes, only limited tissues were collected for microscopic examination.
Peer Review
No.
Histological Findings
A minimal-slight inflammatory reaction was seen (sometimes with hemorrhages) at the injection site in all 
animals (including controls).  There were minimal inflammatory cell foci in Group 4 females (3/5 vs 0/5 in 
Group 1 females) and minimal mononuclear infiltration in Group 4 males (2/5 vs. 0/5 Group 1 males).

Table 16: Study No 208068 2 Week Rat Study - Histopath Findings
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Toxicokinetics
Days 1 and 14 (before dosing, 1, 3, 9, and 24 hrs after dosing)

Due to limited data, no conclusions could be drawn with regards to sex difference and dose-response 
relationship.  The Tmax was approx. 1-3 hrs for insulin 454 and approx. 1-9 hrs for liraglutide with no does-
response relationship.
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Study findings:
 On Day 1, all pigs had a reduced appetite.  No other clinical signs were seen.
 At necropsy, the injection sites showed that GIC in three of four injection sites induced edematous 

changes 5 days after injection.  No other changes were seen at the injection sites at necropsy.  The 
reaction was somewhat delayed, as no reactions were seen earlier.  No macroscopic changes were 
seen after vehicle or saline.  No adherences to the underlying skeletal muscle were seen.

 Two days after injection with GIC and the vehicle, the histopathological changes were characterized 
by inflammatory reactions in the range of minimal to slight, whereas saline induced only minimal 
inflammatory reactions.

 Five days after injection, the histopathological changes induced by GIC and the vehicle were 
characterized by inflammatory reactions in the range of minimal to slight, whereas inflammatory 
reactions induced by saline were either none or minimal.

 Overall, GIC did not cause local tissue reactions beyond the range recorded in the vehicle group at 
any time point.  No correlation with macroscopic findings at necropsy was evident.

Study No 210203: IV IM SC rabbit with IDegLira (600/960)
A single dose administered either subcutaneously, intramuscularly or intravenously to female 
rabbits, caused local clinical reactions (erythema) caused by the injection procedure.  No drug 
related macroscopic and microscopic changes were noted.
Study title:  GIC B3: local tolerance study in rabbits (GLP)

Reviewer’s note: IDegLira (600/960) represents the clinical ratio.  However, GICB(3) formulation was highly similar to, 
but not identical to, the final clinical formulation for marketing.

Study description:  
This study, conducted at  assessed local tolerance of the GIC B3 at the injection 
sites after subcutaneous, intramuscular and intravenous injection.  Fifteen female albino rabbits (New 
Zealand White) were given a single injection in the neck, ear or thigh, respectively, with the test item in 
right side and a single injection with the vehicle in the left side.  The injection sites were observed 
(hemorrhage, bruising, erythema and swelling) and scored prior to treatment and in addition to this 3 
hours ±15 minutes after treatment.  Thereafter the injection sites were observed daily.  The animals were 
killed on Day 5 and a macroscopic examination was performed.  The injection sites were preserved and 
examined microscopically.

Study findings:
 Minor local reactions (mostly erythema) were observed after intravenous injection of the test item and 

the vehicle.  The reactions were considered related to the route of administration and not to the test 
item or vehicle.  
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vesicles or testes, which were observed at doses that caused severe hypoglycemia in the 4 week study.  
Consequently the NOAEL was concluded to be 20/32 mmol/kg/day IDegLira, the highest dose tested.

In the 4-week study (Study No 208142 with IDegLira (600/ ); GICA(3)), the absolute and relative 
body weight-relative weight of the prostate and the absolute weight of the heart were decreased in 
IDegLira treated rats compared to those of the controls.  These changes were considered related to the 
pronounced reduction in food consumption and reduced body weight gain.  There were macroscopic and 
microscopic findings in adrenal gland (increased cortical cell vacuolation; attributable to an increased 
glucocorticoid synthesis as an adaptive stress response to decreased blood glucose levels exacerbated 
by the decreased food consumption observed in this study), liver (increased minimal to slight rarefaction 
due to increased storage of glycogen), prostate and seminal vesicles (smaller size in 2 out of 10 males 
dosed with 20/54 nmol/kg/day IDegLira and reduced prostate weight in this group with no 
histopathological correlate), testicular tubules (minimal apoptosis of spermatocytes in stage VII/VIII, likely 
related to hyperinsulinemia), and at injection site (dose-related increase in ulcerations and mild to 
moderate inflammatory cell infiltration, necrosis and fibrosis/granulation tissue with no difference between 
dosed and vehicle treated animals). No drug-related histopathological findings were observed in the 
heart.  The changes in the prostate, seminal vesicles and stage specific spermatocyte apoptosis were 
considered an effect of the hypoglycemia, reduced food consumption and reduced body weight gain 
observed in this study (related to the pharmacological effect of liraglutide and/or insulin).  These effects 
were not observed in 13 week toxicity studies where severe hypoglycemia was absent, indicating effects 
on adrenal, liver, and male reproductive tissues are unlikely to occur in humans with appropriate 
management of plasma glucose.

Local tolerance
Local tolerance (SC) was assessed in two separate studies in pigs and rabbits, the latter also 
investigating the effect of other routes of administration (IM or IV).  In Study No 207451, IDegLira 
(600/ ) was given to pigs via subcutaneous injection.  The study showed that findings at injection 
sites (inflammatory) were observed on both Days 2 and 5 after injection and in IDegLira and vehicle 
treated animals.  In Study No 210203, IDegLira (600/960) was given to rabbits via various routes of 
administration (SC, IM and IV).  The study showed that findings at injection sites (inflammatory) were 
observed in IDegLira and vehicle treated animals and regardless the route of administration.  Overall, 
local tissue reactions were mild and comparable to that of vehicle and considered not to pose any 
concerns regarding tolerability.

Impurities
Both IDeg and liraglutide impurities have shelf life specification limits and in use acceptance criteria 
consistent with the proposed limits for 100 U/mL Tresiba® (IDeg) and 6.0 mg/mL Victoza® (liraglutide).  

 impurities of IDeg were qualified in a toxicity study in rats under Tresiba® development 
program.  In addition, five leachables  from 
container closure system were identified and quantified in a long-term leachable study for IDegLira.  
Based on maximum clinical exposure  (  µg/person/day), this level would be  
fold below Permissible Daily Exposure established in the ICHQ3C.  Based on the maximum clinical 
exposure  (  µg/person/day), this level would be  below the qualification 
threshold established by the Product Quality Research Institute, Development of Safety Qualification 
Threshold and Their Use in Orally Inhaled and Nasal Drug Product Evaluation and below the TTC per 
ICH M7.  Overall, the potential human exposure levels to these impurities and leachables were evaluated 
and no safety concerns were identified.  

Safety margin
The NOAEL of 20/32 nmol/kg/day IDeg/liraglutide, obtained from the 13 week toxicity study in rats was 
used for calculation of the animal to human safety margins.  The exposure at NOAEL in the toxicology 
study of longest duration (13 weeks) measured as AUC0-24hr and Cmax at steady state were compared to 
the human exposures at the highest dose administered in the therapeutic confirmatory trial (Study No 
NN9068-3697), identical to the maximum recommended human daily dose of IDegLira (50 IU/1.8mg).  
The animal/human AUC safety margins were 2.1X for IDeg and 3.3X for liraglutide. These safety margins 
in non-diabetic animal models, along with the absence of novel risks identified for the IDegLira 
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combination versus either drug alone, indicate that from a Pharmacology/Toxicology point-of-view the 
once-daily administration of the fixed-ratio combination of IDegLira at doses up to 50 IU/1.8mg is safe. 

Table 18: Exposure Multiples 

Exposure (AUC)-based Safety Margin in Pivotal Studies of IDegLira
Study NOAEL (nmol) Mean AUC (ng 

hr/mL)
Safety Margin based 
on AUC at NOAEL*

13 week rat 
600/960 nmol IDegLira

20/32 IDeg/Lira IDeg: 227.5
Lira: 1070
@ Week 13 

IDeg: 2.1x
Lira: 3.3x

4 week rat
600/  IDegLira  

20/54 IDeg/Lira IDeg: 288
Lira: 1380
@ Day 28

IDeg: 2.5x
Lira: 4.2x

* AUC 0-24h at max recommended clinical dose of 50U/1.8 mg IDegLira = 113/327 ng hr/mL (Study No 
N9068-3697).  

Clinical Trial 3697
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR 
NDA/BLA or Supplement

of vehicle.  There were no genotoxicity, carcinogenicity, or reproductive/developmental toxicity 
studies performed with IDegLira.  In addition, the impurities were qualified and the proposed 
shelf-life specification limits and in use acceptance criteria for IDegLira were met.  Leachables in 
the drug product were evaluated and are included in the NDA.  Five leachables  

 have been identified and quantified in the CMC section 
(Module 3).

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 (b)(1) and (b)(2) 
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

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

Once daily SC injection

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

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

Reference ID: 3838603
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR 
NDA/BLA or Supplement

Content Parameter Yes No Comment
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 8 & 13

10 Have any impurity, degradant, 
extractable/leachable, etc. issues been 
addressed?    (New toxicity studies may not 
be needed.)

X
Leachables are addressed in under CMC - 
Module 3.

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

N/A

12 If the applicant is entirely or in part 
supporting the safety of their product by 
relying on nonclinical information for 
which they do not have the right to the 
underlying data (i.e., a 505(b)(2) application 
referring to a previous finding of the agency 
and/or literature), have they provided a 
scientific bridge or rationale to support that 
reliance? If so, what type of bridge or 
rationale was provided (e.g., nonclinical, 
clinical PK, other)?

X

Acute PK at 600 IDeg/  Lira

PK in rats (general tox)/guinea pigs 
(formulation development)

TOX - Single, 2 wk, 4,wk, 13 wk, local 
tolerance 

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.

N/A
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