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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 
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or information described or referenced below from reviews or publicly available 
summaries of a previously approved application is for descriptive purposes only and 
is not relied upon for approval of NDA 210063.
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1 Executive Summary
1.1 Introduction
Fulvestrant Injection is an estrogen receptor antagonist.  On 12/28/2016, the Applicant 
submitted a 505(b)(2) application for a new formulation of fulvestrant compared to the 
listed drug, Faslodex® Injection.  Teva Pharmaceuticals has developed a new 
formulation intended for the treatment of hormone receptor (HR)-positive metastatic 
breast cancer in postmenopausal women with disease progression following 
antiestrogen therapy.  The Applicant is relying on the listed drug (LD) product Faslodex® 
(fulvestrant) injection, for intramuscular use, 250 mg /5mL (50 mg/mL) of AstraZeneca 
Pharmaceuticals (NDA # 021344), which has been marketed in the US since 2002. The 
proposed Fulvestrant Injection strength, dosage form, and route of administration are 
similar to Faslodex Injection the LD, but several of the inactive ingredients are different 
(e.g. medium chain triglycerides [MCT]  dehydrated alcohol 

In support of the NDA application submitted on 12/28/2016, the Applicant conducted an 
in vivo bioequivalence study in healthy, adult, human female subjects (Study # ACT-
15160) to establish the equivalence of the proposed formulation to that of the LD.  For 
nonclinical support, the Applicant relied on the Agency’s finding of safety and 
effectiveness for an LD (Faslodex®).  In addition to reliance on the LD, the Applicant 
submitted two nonclinical study reports, in two species, and relied upon literature to 
support the safety of the proposed level of dehydrated alcohol and MCT in the drug 
product administered by the intramuscular route.  

On 10/02/2017, the nonclinical reviewer (Eias Zahalka, PhD, MBA), concluded that the 
12/28/2016 data submitted to the NDA qualified the proposed level of the impurity 

 in the drug product but did not find the data to be adequate to qualify the 
excipient (MCT) in the drug product. The potential impact of the excipient MCT on local 
tissue toxicities, as it compares to the listed drug, was not adequately addressed. 
Subsequently, on 10/26/2017, a Complete Response Letter was sent to the Applicant  
by the FDA, followed by a Type A Meeting Preliminary Comments Correspondence on 
03/02/2018 . In these communications, the Applicant was asked to provide an adequate 
justification/qualification for the safety of the proposed levels of MCT in the drug product 
administered by intramuscular injection. The FDA recommended that the Applicant 
should submit a final GLP nonclinical bridging toxicology study report in a single species 
comparing Teva’s fulvestrant injection formulation to the listed drug product (Faslodex®) 
at a clinically relevant dose. Furthermore, the FDA stated that the nonclinical study 
should include assessment of local tissue effects (macro and microscopic) and 
toxicokinetics following repeated intramuscular injections.  

On 02/19/2019, the Applicant submitted a Complete Response Amendment.  The 
response included a final signed report from a GLP nonclinical bridging toxicology
Study (G17058) comparing the toxicity and toxicokinetic profile of Teva's fulvestrant 
injection 250 mg/ 5 mL (50 mg/mL) and Faslodex® fulvestrant injection 250 mg/ 5 mL 
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(50 mg/mL) when administered as 3 intramuscular injections (on days 1, 15, and 29) to 
Wistar rats.

1.2 Brief Discussion of Nonclinical Findings
In the current submission, the Applicant conducted a nonclinical study in rats 
demonstrating that the toxicity (local tissue and systemic) profiles of Teva's fulvestrant 
injection 250 mg/ 5 mL (50 mg/mL) and Faslodex® fulvestrant injection 250 mg/ 5 mL 
(50 mg/mL) when administered as 3 intramuscular injections, were generally 
comparable.  

The toxicokinetic profiles of both drugs (Cmax and AUC) were comparable, while Tmax 
was reported at later timepoint for the LD (24 hours) as compared to Teva’s fulvestrant 
formulation (3 to 7 hours), indicating that the Teva’s fulvestrant formulation shows faster 
absorption than the LD.

Teva’s fulvestrant formulation contains an excipient, MCT, that was not previously 
characterized when administered by the intramuscular route.  The safety profile of the 
intramuscular administered MCT at the proposed clinical level was therefore 
characterized in a repeat-dose toxicology study in rats.  In the submitted study, the 
Applicant compared Teva’s fulvestrant formulation containing MCT to the listed drug.  
Both test articles showed comparable local and systemic toxicity profiles. Thus, the 
safety of the of the proposed levels of MCT in the drug product administered by 
intramuscular injection was considered qualified, and the potential impact of this 
excipient on local tissue toxicity, as it compares to the listed drug, was adequately 
addressed.

The current and previous data submitted to this NDA provide an adequate scientific 
bridge for reliance on the listed drug, Faslodex®, for the nonclinical requirements for 
approval as a 505(b)(2) NDA.  Since FDA’s previous finding of safety and efficacy is 
captured in the product labeling and includes findings inferred from fact of approval, no 
further nonclinical studies are needed to support the approval of Teva's fulvestrant 
injection.

1.3 Recommendations
1.3.1 Approvability
The nonclinical data provided in response to the 10/26/2017 CR letter in the current 
submission by the Applicant was found to be adequate to address the safety concern of 
the excipient MCT contained in Teva’s fulvestrant clinical formulation . As such, there 
are no issues from the Pharmacology/Toxicology discipline that would preclude 
approval of Teva's fulvestrant injection 250 mg/ 5 mL (50 mg/mL) for the proposed 
indications. The nonclinical discipline recommends approval of Teva’s fulvestrant 
injection 250 mg/ 5 mL.

1.3.2 Additional Non Clinical Recommendations
None
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3.2 Previous Reviews Referenced
Nonclinical review for NDA 210063, Eias Zahalka, PhD, MBA review signed on 
10/02/2017

6 General Toxicology
Below is a review of the nonclinical study (rat) submitted by the Applicant on 
02/19/2019, in response to the FDA CR, to support the safety of the proposed level of 
MCT in the proposed drug product to be administered by the intramuscular route.        

6.1 Nonclinical Bridging Study in Rats

Study title:  Fulvestrant injection 250 mg/ 5 mL (50 mg/mL) and Faslodex® 
Fulvestrant injection 250 mg/ 5 mL (50 mg/mL): 30-day intramuscular toxicity 
study in Wistar rats with toxicokinetics (Study # G17058)
Study no.: G17058
Objective: To compare the toxicity and toxicokinetic profile 

of Teva's fulvestrant formulation versus the 
Listed Drug (LD), Faslodex®, when 
administered as 3 intramuscular injections (on 
days 1, 15, and 29) to Wistar rats. 

Sponsor: Teva Pharmaceutical Inc
Conducting laboratory and 
location:

Experimental starting Date: 01 June, 2018
GLP compliance and QA 
statement:

Yes (OECD); Concentration and stability 
analysis of each formulation were not performed 
under GLP compliance.  The Applicant stated: 

Drug; Batch #: Fulvestrant; Batch # 5AH501
Faslodex®; Batch # NV472

Methods:

Reference ID: 4469156
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Route/Frequency of 
dosing:

Intramuscular injection; on days 1, 15 and 29 

Study Design:
      Table 2: Study Design

(excerpted from Applicant’s report)

Dose Volume: Total of 0.2 mL (0.1 mL each to the left and rights quadriceps 
muscles)

Formulation/Vehicle: Fulvestrant (Fu); 0.9% w/v sodium chloride.  The test 
formulation was used as received (ready to use).  

Faslodex® (Fa); Administered as provided following the 
manufacturer’s directions.  

Species/Strain: Wistar rats
Age: 6 – 7 weeks
Satellite groups/ 
unique design:

6/sex/group (toxicokinetics).  Blood samples were collected on 
days 1 and 29. On days 7, 11, 15, 21 and 25 blood samples 
were collected from 3 rats/sex/group. 

Reviewer comment:
Plasma samples were shipped from  to  for 
bioanalysis.  The Applicant did not provide stability data for the 
plasma sample under the conditions of shipping (temperature 
and duration).  

End points 
evaluated:

Animal sacrificed: the day after the last treatment- day 30 
(main study). 

Macro and microscopic evaluations: all tissue/organs, 
including injection sites, from all main study animals.

Table 3: Details of experimental design, treatment regime, 
clinical pathology investigations, sacrifice schedule and 
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pathology schedule

                               (excerpted from Applicant’s report)

Deviation from study 
protocol:

None of the deviations affected the integrity or interpretability 
of the study.

Results:  
There were no mortalities, clinical signs, body weight changes, ophthalmoscopy 
findings reported in both treatment groups.

Table 4: Food Consumption (% of Control)

(excerpted from Applicant’s report)

Hematology

Table 5: Hematology (% of Control)

 
                               (excerpted from Applicant’s report) 

   Clinical Chemistry  
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Table 6: Clinical Chemistry  (% of Control)

                  
                      (excerpted from Applicant’s report)                 

Additional findings that were considered treatment related by this reviewer.             
              

Table 7: Additional Clinical Chemistry Findings (% of Control)
Fulvestrant (Fu) Faslodex® (Fa) FU vs Fa
male/female male/female male/female

T.Bil --/-- 37/-- --/--
Glob 5/-- 13/-- --/7
A/G --/-- 12/16 11/17
Ca 7/11 12/13 --/--

ALP --/39 --/-- 18/--
Trig --/30 --/37 --/--
           --=no change 

Urinalysis 
Unremarkable

Gross Pathology

 Table 8: Gross Pathology (incidence)
Vehicle Fulvestrant (Fu) Faslodex® (Fa)
male/female male/female male/female

Uterus-atrophy --/-- --/9 --/6
Site of injection-
focus, red

--/-- --/3 --/1

      --=no change  

Organ Weights  

Table 9: Organ weight relative to body weight  (% of Control)
Fulvestrant (Fu) Faslodex® (Fa) FU vs Fa
male/female male/female male/female

Thymus 23/-- 14/-- --/--
Prostate --/-- --/-- 13/--

--=no change  

Reference ID: 4469156



NDA # 210063 Reviewer: Eias A. Zahalka, PhD, MBA

13

(excerpted from Applicant’s report)    

Histopathology 

Adequate battery: Yes 

Table 10: Histopathology (incidence and severity)
Vehicle Fulvestrant 

(Fu)
Faslodex® 

(Fa)
male/female male/female male/female

Cervix 
atrophy

- marked 0/0 0/10 0/10
Epididymis
inflammation, chronic, 
unilateral focal,

-  minimal 0/0 1/0 0/0
Lung
histiocytosis, alveolar, 

- minimal 0/0 2/0 0/0
inflammatory cell infiltrate, 
mixed cell

-  minimal 
- mild

0/2
 0/0

0/0 
0/1

1/0 
1/0

Mammary glands 
hypertrophy/hyperplasia 

- minimal 0/0 0/4 0/5
Ovaries cyst, follicular, 
unilateral/bilateral 

- minimal 
- mild

0/0
 0/0

0/6 
0/4

0/3
 0/6

Pancreas atrophy, lobular, focal   
-  minimal 0/0 1/0 0/0
Inflammation, chronic, focal 
mild 0/0 0/1 0/0
Prostate inflammatory cell 
infiltrate, mononuclear cell 
     -   minimal

0/0 0/0 2/0

Nerve, Sciatic inflammatory cell 
infiltrate, mixed cell 

- minimal
- mild

0/0
 0/0

0/2 
0/0

0/0
 0/1
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Site of injection Inflammation, 
chronic 

- minimal
- mild
- moderate
- marked

1/5
 0/0
 0/0
 0/0

0/2 
0/1
 0/3
 0/0

0/3
 0/1 
2/0
 0/1

inflammatory cell infiltrate, 
mixed/mononuclear cell
 - minimal 0/0 1/0 2/0
Uterus atrophy

- marked 0/0 0/10 0/10
Vagina atrophy

- moderate
- marked

0/0
 0/0

0/2
 0/8

0/1
 0/9

   --   =  no change

Toxicokinetics            

 Fulvestrant

Table 11: Plasma Fulvestrant TK Parameters

        

Faslodex®         

Table 12: Plasma Faslodex® TK Parameters

  
                 (excerpted from Applicant’s report)   

Figure 1: Plasma Concentration versus Time Profile (Teva Formulation versus LD)
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                                                (excerpted from Applicant’s report)   

- Comparable systemic exposure (Cmax and AUC) was reported between 
Fulvestrant and the LD formulation Faslodex®.

- Systemic exposure was higher in females than males in both formulations after 
single and repeat dosing.

- Tmax was reported at later timepoint for the LD (24 hours) compared to the 
Fulvestrant formulation (3 to 7 hours). 

- T1/2 for Fulvestrant was longer on Day 1 in females (38%) and males (13%) than 
the LD.

Formulation Analysis  

Concentration and stability analysis of each formulation were not provided by the 
Applicant.  

The following IR was sent to the Applicant:

In study No G17058, concentration and stability analysis of each formulation 
(Fulvestrant and Faslodex®) were not provided (21 CFR Part 58.113). Accordingly, 
provide the concentration and stability analysis of each formulation used in study 
G17058, or indicate where in the submitted NDA such information is located.  Provide 
the requested information by June 12, 2019. 
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Applicant responded on 6/11/2019.     

                                
 (excerpted from Applicant’s report)   

Reviewer comment,  given that the dose concentration verification and stability of the 
formulations were performed in compliance with the GMP regulations and the test 
articles were not formulated at the testing site and were used as received, the Applicant 
response is acceptable. Thus, there are no additional nonclinical issues.

 

Conclusion 
Comparable systemic exposure and toxicity profiles were reported between Fulvestrant 
and the LD formulation Faslodex®.  Thus, the excipient MCT contained in Teva’s 
Fulvestrant formulation at the clinical level was qualified, and this study supports 
reliance on this listed drug (Faslodex®).  
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1.  Introduction
Fulvestrant Injection is an estrogen receptor antagonist.  This 505(b)(2) submission is 
for a new formulation of fulvestrant compared to the listed drug, Faslodex Injection.  
Teva Pharmaceuticals has developed a new formulation intended for the treatment of 
hormone receptor (HR)-positive metastatic breast cancer in postmenopausal women 
with disease progression following antiestrogen therapy.  The Applicant is relying onthe 
listed drug (LD) product Faslodex (fulvestrant) injection, for intramuscular use,  250 mg 
/5mL (50 mg/mL) of AstraZeneca Pharmaceuticals (NDA # 021344), which has been 
marketed in the US since 2002. The proposed Fulvestrant Injection strength, dosage 
form, and route of administration are similar to Faslodex Injection the LD, but several of 
the inactive ingredients are different (medium chain triglycerides  

 dehydrated alcohol ). In support of this NDA application, the 
Applicant conducted an in vivo bioequivalence study in healthy, adult, human female 
subjects (Study # ACT-15160) to establish the equivalence of the proposed formulation 
to that of the LD.  For nonclinical support, the Applicant relied on the Agency’s finding of 
safety and effectiveness for an LD (Faslodex).  In addition to reliance on the LD, the 
Applicant submitted two reports of nonclinical studies in two species, and relied upon  
literature to support the safety of an inactive ingredient, medium chain triglycerides 
(MCT), which was used in the formulation of the drug product (Fulvestrant Injection).  

1.2 Brief Discussion of Nonclinical Findings
The CMC review team requested input from the pharmacology/toxicology discipline in 
regard to the acceptance criterion level of the impurity  (  ppm), and to 
qualify the inactive ingredient (medium chain triglycerides [MCT]) used in the 
formulation of the drug product.  Additionally, the team was asked to qualify the 
potential leachable  levels in the drug product.  

Impurity,  The proposed level of  ppm ( %) for the impurity 
 in the drug product is lower than the ICHQ3B(R2) qualification threshold. 

As such, this impurity is acceptable at the proposed specification level and presents no 
concern.  

Excipient, MCT: The Applicant submitted two nonclinical studies in two species to 
support the safety of the proposed level of MCT in the drug product administered by the 
intramuscular route.  The studies were not adequate to qualify the excipient.  The study 
reports did not list MCT as a component of the formulation/vehicle administered to the 
animals in both studies.  The Applicant stated in the cover letter submitted with these 
reports that the formulations administered in these rat and rabbit studies did contain 
MCT, but no amounts were provided making qualification of the specific levels 
contained in the clinical formulation impossible.  The Applicant also provided no 
explanation for why the study reports did not list MCT as a component of the vehicle 
used in those studies or why the Certificates of Analysis did not report MCT levels. As 
such, the potential safety concern in regard to MCT local tissue effects was not 
addressed.
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intramuscular injection. We recommend that you submit a final report from a GLP 
nonclinical bridging toxicology study in a single species comparing your Fulvestrant 
Injection formulation to the listed drug product (Faslodex) at a clinically relevant dose. 
This study should include assessment of local tissue effects (macro and microscopic) 
and toxicokinetics following repeated intramuscular injections.  

2.   Drug Information

2.1 Drug 
   
Name: Fulvestrant

Molecular Formula/Molecular Weight: C32H47F5O3S/606.77

Structure or Biochemical Description: 

(excerpted from Applicant’s report)

Pharmacologic Class: Estrogen receptor antagonist

2.2 Relevant INDs, NDAs, BLAs and DMFs
None

2.3   Drug Formulation

Fulvestrant Injection, 250 mg/5 mL (50 mg/mL), is a clear colorless to yellow viscous 
liquid, supplied in sterile single-use prefilled syringe (PFS) for intramuscular injection, 
each containing 250 mg of Fulvenstrant. Fulvestrant Injection, 500 mg (250 
mg/injection) will be administered intramuscularly into the buttocks (gluteal area) slowly 
(1 - 2 minutes per injection) as two 5 mL injections, one in each buttock, on days 1, 15, 
29; and once monthly thereafter.  
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sufficient to characterize potential local effects of intramuscular injection of MCT in 
patients at the proposed level. Submit an adequate data based justification to support 
the safety of the proposed level of MCT in your drug product administered by the 
intramuscular route. This may include literature reports of relevant studies that contain 
sufficient data providing a safety assessment for the proposed level of MCT in your drug 
product. If sufficient data are not available in published literature, this justification may 
include a full report from an appropriate repeat-dose study in animals assessing local 
tissue effects of your drug product or MCT following intramuscular injection.”

On June 30, 2017, in response to the FDA IR, the Applicant submitted reports for two 
nonclinical studies (rat and rabbit) to support of the safety of MCT in the proposed drug 
product, intended for intramuscular administration.  The data from these nonclinical 
studies are owned by the Applicant.

o Fulvestrant injection: 28-day intramuscular toxicity study in female Sprague-
Dawley rats (Study # G9860).

o Fulvestrant injection: Repeated dose (2 cycles) intramuscular toxicity study in 
female New Zealand White rabbits (Study # G9861).

Upon review of the nonclinical studies (see below, section 6), they were not sufficient to 
support the safety of the proposed level of MCT in the proposed drug product 
administered by the intramuscular route.  The presence or level of MCT in the 
formulation administered to the animals in both studies was not reported in the study 
reports.  The Applicant stated in the cover letter submitted with these reports that the 
formulations administered in these rat and rabbit studies did contain MCT, but no 
amounts were provided making qualification of the specific levels contained in the 
clinical formulation impossible.  There was no discussion of the fatty acid composition of 
the MCT claimed to be administered to rats and rabbits and if it was similar to the MCT 
present in the Fulvestrant Injection drug product.  The Applicant also provided no 
explanation for why the study reports did not list MCT as a component of the vehicle 
used in those studies or why the Certificates of Analysis did not report MCT levels. The 
only listed excipients in the Certificate of Analysis (C of A) were ethanol and benzyl 
alcohol. As such, the potential safety concern in regard to MCT local tissue effects was 
not addressed.

In addition, in the cover letter from June 30, 2017, the Applicant provided a summary of 
the nonclinical findings from the LD product (Faslodex) NDA nonclinical summary 
review published by the FDA.  The nonclinical Faslodex studies were used to compare 
the histopathology findings in the LD drug product at the injection site to the rat and 
rabbit findings from the fulvestrant injection studies.  Reliance on published nonclinical 
NDA discipline reviews to provide data necessary for approval is not acceptable for a 
505(b)(2), unless the Applicant obtains the right of reference. 

Additionally, the Applicant referenced products that were approved in the European 
Union and Canada (Depixol injection [flupentixol decanoate] and Clopixol injection 
[Zuclopenthixol decanoate]). Non-US labeling or non-US regulatory authority 
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Conclusion: An LoQ of  µg/5 ml syringe for used by the Applicant in the 
conducted of leachables test is acceptable. at a maximum amount of  
µg/5 ml syringe that might leach into the drug product and would not have been 
detected in the leachables test presents minimal safety concern for the patients, based 
on the information provided by the Applicant. This level is acceptable for the proposed 
indication for this 505(b)(2) application.

3. Studies Submitted

3.1 Studies Reviewed 
(original studies not previously reviewed)

ReviewedStudy # Study Title Yes No

G9860 Fulvestrant injection: 28-day intramuscular toxicity 
study in female Sprague-Dawley rats

X

G9861 Fulvestrant injection: repeated dose (2 cycles) 
intramuscular toxicity study in female New Zealand 
White rabbits

X

4.  Pharmacology
No new studies were submitted

5.  Pharmacokinetics/ADME/Toxicokinetics
No new studies were submitted

6.  General Toxicology

Below is a review of the nonclinical studies (rat and rabbit) submitted by the Applicant 
on June 30, 2017, in response to the FDA IR, to support the safety of the proposed level 
of MCT in the proposed drug product to be administered by an intramuscular route.

Reference ID: 4161629
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excipients.  As such, this study report was not sufficient to characterize the MCT 
local tissue effects of intramuscular injection. 

 NOAEL was 15 mg/kg for both lots, based on the hisopathology data.
 There were fulvestrant injection-related hematological findings reported (RBC, 

hemoglobin, hematocrit, MCH, reticulocytes, white blood cells and lymphocytes). 
 fulvestrant injection-related microscopic findings were reported in the ovaries, uterus 

and vagina.  
 Similar macroscopic effects were reported in the vehicle group and treatment groups 

in the lung and the injection site, indicating, that the effect may be mediated by the 
vehicle. 

Methods: 
Doses/ 

Number/Sex/Group:

(excerpted from Applicant’s report)

Route: Intramuscular injection
Frequency: On days 1 and 14

Sex/Species/Strain: Female Sprague-Dawley rats
Age: 6-7 weeks

Endpoints 
evaluated:

Mortalities, clinical signs, injection site, body weight, food 
consumption, ophthalmology, hematology, coagulation, chemistry, 
urinalysis, organ weights, macroscopic and microscopic 
evaluations.  

Results:

Mortalities
There were no mortalities reported.

Clinical Observations and local Reaction at the Site of Injection
Unremarkable.

Body Weight and food consumption
Unremarkable.

Ophthalmology
Unremarkable.

Hematology and Coagulation

Hematology (% change from control)

Reference ID: 4161629
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(excerpted from Applicant’s report)

Clinical Chemistry and Urinalysis
Unremarkable.

Organ Weights

  Organ Weights (% change from control)

(excerpted from Applicant’s report)

Additional findings potentially drug-related (Relative to bodyweight)
Females

% change from control
Lot # FVS-07-004 Lot # FVS-07-006

         

 Dose (mg/kg)
5 10 15 5 10 15

No. of animals 6 6 6 6 6 6
Ovaries -- -- -- -- -- -21

-- = no remarkable change

Reference ID: 4161629
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Microscopic Findings
 In the lung and the injection site, similar effects were reported in the vehicle and 

treatment groups, indicating that the effect may be vehicle-mediated.   The Applicant 
stated that the “changes at the injection site were commonly located in the adipose 
tissue adjacent to the muscle fiber. The cystic space(s) were empty spaces of 
different sizes surrounded by thin fibrous connective tissue wall and it was 
surrounded by inflammatory changes. In addition, individual muscle fiber 
degeneration/ disintegration and connective tissue proliferation was also observed in 
the area of chronic inflammation.”  

No. of animals affected
Lot # FVS-07-004 FVS-07-006
Dose (mg/kg) 0 5 10 15 5 10 15
No. examined 6 6 6 6 6 6 6
Treatment-related Findings:
INJECTION SITE
Chronic inflammation 
with cystic space(s)
 minimal
 mild
 moderate

4
0
0

2
1
0

3
2
0

0
2
1

3
1
0

5
0
0

2
1
2

Chronic dermatitis, focal
 mild 1 0 0 0 0 0 0
LUNG
Inflammatory focus(i)
 minimal
 mild
 moderate
 severe

2
2
1
0

0
0
0
0

0
0
0
0

2
2
1
0

0
0
0
0

0
0
0
0

5
0
0
1

OVARIES
Retention of enlarged 
corpora lutea 0 2 1 3 1 2 0

Decreased corpus 
luteum 0 1 3 1 2 0 5

Follicular cyst(s) 0 2 1 0 1 0 2
UTERUS WITH CERVIX
Dilatation
 minimal
 mild

1
1

0
0

0
0

0
0

0
0

0
0

0
0

Atrophy
 minimal
 mild

0
0

1
2

1
3

0
6

3
2

4
2

1
5

VAGINA
Atrophy
 minimal
 mild

0
0

2
2

2
1

1
5

2
2

4
2

2
4

Cyst
 present 0 0 1 0 0 0 0

Reference ID: 4161629
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Methods: 
Doses/ 

Number/Sex/Group:

(excerpted from Applicant’s report)

Route: Intramuscular injection; injected slowly into the quadriceps muscle 
of the right and left femur.

Frequency: On days 1 and 15
Sex/Species/Strain: Female New Zealand White Rabbits

Age: 5-6 months
Endpoints 
evaluated:

Mortalities, clinical signs, injection site, body weight, food 
consumption, ophthalmology, hematology, coagulation, chemistry, 
organ weights, macroscopic and microscopic evaluations.  

Results:

Mortalities
There were no mortalities reported.

Clinical Observations and local Reaction at the Site of Injection
Unremarkable.

Body Weight and food consumption
Unremarkable.

Ophthalmology
Unremarkable.

Hematology and Coagulation

Hematology (% change from control)
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NDA # 210063 Reviewer:  Eias A. Zahalka, PhD, MBA

18

(excerpted from Applicant’s report)

Clinical Chemistry 

Clinical Chemistry (% change from control)

(excerpted from Applicant’s report)

Macroscopic Findings
Unremarkable.

Organ Weights

 Organ Weights (% change from control)

Reference ID: 4161629
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(excerpted from Applicant’s report)

Microscopic Findings

No. of animals affected
Lot # Lot FVS-07-004 Lot FVS-07-006
Dose (mg/kg) 0 5 10 15 5 10 15

No. examined 3 3 3 3 3 3 3

Treatment-related Findings:
INJECTION SITE 
Chronic inflammation 
 Minimal 1 1 2 2 0 0 1

Leukocytic infiltration, dermal
 minimal 0 0 0 2 0 0 0

Chronic inflammation with 
c stic space (s)
 mild

0 0 0 0 0 1 0

KIDNEYS

Reference ID: 4161629
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No. of animals affected
Lot # Lot FVS-07-004 Lot FVS-07-006
Dose (mg/kg) 0 5 10 15 5 10 15

No. examined 3 3 3 3 3 3 3

Treatment-related Findings:
Basophilic tubules
 minimal
 mild

0
0

0
0

0
0

0
0

0
0

0
0

2
1

Inflammatory focus
 minimal
 mild

0
0

0
0

0
0

0
0

0
0

0
0

1
1

Mononuclear cell infiltration
 minimal 1 0 0 0 0 0 3

Dilated tubules, multi focal 0 0 0 1 0 0 2
LIVER
Necrosis, focal
 minimal 0 0 0 0 0 0 1

Bile duct inflammation
 minimal
 mild

0
0

0
0

0
0

2
0

0
0

0
0

0
2

Mononuclear cell infiltration
 minimal
 mild

0
0

0
0

0
0

1
0

0
0

0
0

2
1

MAMMARY GLANDS
Atrophy
 mild 0 0 0 3 0 0 2
OVARIES
Mineralization
 minimal 1 1 0 2 1 1 1

Luteal cyct(s) 0 0 0 1 0 0 1
Follicular cyst(s) 0 0 0 2 1 0 2
Corpus luteum present 0 0 0 1 0 0 1
Interstitial cell atrophy 0 0 0 0 0 0 1
Hemocyst(s) 0 2 2 3 2 1 3
OVIDUCTS
Atrophy
 mild 0 1 2 2 0 3 1
UTERUS WITH CERVIX
Atrophy
 mild
 moderate

0
0

2
1

3
0

2
0

2
0

2
0

3
0

VAGINA
Atrophy
 mild 0 3 2 0 1 3 3
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