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Note: the nonclinical PMRs were conveyed to the sponsor (teleconference, 12/4/2012; 
email communication, 12/6/2012). The sponsor agreed to conduct the studies and 
provided dates for completion in a December 7, 2012 submission to the NDA (S-0031).  
 
It has since been determined that a Complete Response (CR) action will be taken; 
therefore, labeling recommendations will not be documented and the nonclinical PMRs 
will not be imposed at this time.  
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 in rat were not sufficient, by design, to determine if thyroid gland is a target organ; 
acceptability of the total daily dose for this excipient is based solely on prior approval of drug 
products for chronic use that result in comparable total daily doses of .) 
 
Information provided by the sponsor by email (9/27/2012) and to the NDA (SDN 26, 10/2/2012) 
was determined to constitute a major amendment (Agency letter, dated 10/4/2012), extending the 
PUDFA deadline by three months. Whether or not this additional information adequately 
addresses concerns regarding the safety of  at the MHDD of IPX066 will be 
addressed in a separate memo.  
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Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 213-312 are owned by Impax Laboratories, Inc. or are 
data for which Impax Laboratories has obtained a written right of reference. 
Any information or data necessary for approval of NDA 203-312 that Impax 
Laboratories, Inc. 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 
described or referenced below from reviews or publicly available summaries of a 
previously approved application are for descriptive purposes only and are not relied 
upon for approval of NDA 203-312 
 

1 

Reference ID: 3185105

(b) (4) (b) (4)

(b) (4)

(b) (4)



NDA 203-312                 Reviewer: LuAnn McKinney 
 

TABLE OF CONTENTS 
 

1 EXECUTIVE SUMMARY ......................................................................................... 3 

1.1 INTRODUCTION.................................................................................................... 3 
1.2 BRIEF DISCUSSION OF NONCLINICAL FINDINGS ...................................................... 3 
1.3 RECOMMENDATIONS............................................................................................ 4 

2 DRUG INFORMATION ............................................................................................ 4 

2.1 DRUG ................................................................................................................. 4 
2.2 RELEVANT NDAS/DMF: ...................................................................................... 4 
2.3 DRUG FORMULATION ........................................................................................... 4 
2.4 COMMENTS ON EXCIPIENTS:................................................................................. 5 
2.6 PROPOSED CLINICAL POPULATION AND DOSING REGIMEN: ..................................... 6 

3 STUDIES SUBMITTED............................................................................................ 6 

STUDIES REVIEWED ....................................................................................................... 7 

4    GENERAL TOXICOLOGY........................................................................................ 8 

4.2 REPEAT-DOSE TOXICITY........................................................................................... 8 

5 INTEGRATED SUMMARY AND SAFETY EVALUATION .................................... 14 

 

2 

Reference ID: 3185105















NDA 203-312                 Reviewer: LuAnn McKinney 
 

 
Mortality in 7 rats was attributed to pneumonia and 5 of the 7 died or were euthanized 
during Study Week 12.  The relationship of the morbidity to the reduced water intake 
and body weight loss in Study Weeks 10-11 is not discussed; however, those rats had 
reduced food consumption (up to 30% of baseline) in Study Weeks 10-12.  
 

Clinical Signs: No difference between groups. 

A change in the water filtration system and subsequent palatability resulted in a 
transient drop in food consumption and body weights in all groups from Weeks 10 to 11.    

Body Weights:  No difference between groups 

 

Feed Consumption: No difference between groups.   

 

Hematology: No difference between groups, within limits of normal for the laboratory. 

 

Clinical Chemistry: No difference between groups, within limits of normal for the 
laboratory. 

Urinalysis: No difference between groups, within limits of normal for the 
laboratory. 

 
Gross Pathology: At necropsy, there were no significant differences between groups 
and no macroscopic dose-related changes were observed. 
 

Organ Weights: There was no difference between groups. 

Histopathology: 

Adequate Battery: 10/sex Vehicle Control and 10/Sex HD- Yes. 
 
Paraffin-embedded thyroid glands and Sudan-III stained frozen liver sections were 
examined microscopically from 10 per sex per group of main study and recovery rats.  A 
full battery of paraffin-embedded tissues was examined microscopically from 10 CM, 10 
CF, 10 HDM, and 10 HDF from the main study. 
 
Peer Review: No 
 
Histological Findings: 
 
Histologically, various inflammatory changes, to include non-suppurative tracheitis, 
interstitial pneumonia, hepatic lymphocytosis, hydrometra, testicular degeneration, mild 
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chronic progressive nephropathy, and one case of intestinal parasites, were diagnosed 
in C and HD animals.  There was no dose-relationship.  
 
The pathologist noted that “The inflammatory changes in the different organs are the 
expression and effect of inapparent [sic] infections.  These findings can nearly always 
be observed in rats”.  The presence of grossly observed pneumonia, often with enlarged 
“sternal” lymph nodes, in rats that were moribund or found dead is likely due to endemic 
mycoplasmosis, an infection in laboratory rats that is less common under current  
(2012) laboratory conditions.  
 

Special Evaluation: 

Hepatic lipidosis (“fatty change”, confirmed by Sudan III staining), was increased in 
incidence and severity in the HDM and HDF; there was no difference in incidence or 
severity between sexes.  Individual hepatocyte fatty change was seen in control and 
HDM and HDF from both the main study and recovery animals.  Slight to moderate fatty 
degeneration of peripheral (interpreted as periportal) hepatocytes was limited to rats 
from the main study: one CF, 2 MDM, 5 HDM, and 4 HDF.  The pathologist attributed 
the fatty change to “metabolic stress.” The change was not seen upon recovery, and 
mild hepatocellular lipidosis is not considered to be adverse.   
 
Thyroid epithelial changes were staged from 1 to 5 (see table).  The terminology is non-
standard; however, it is descriptively compatible with epithelial hypertrophy and 
hyperplasia (“pad formation”).  The presence of small (micro) follicles is compatible with 
increased thyroglobulin release.   
 
Table of staging criteria for thyroid epithelial changes in a 6-month  Toxicity study 
Stage Thyroid epithelial changes 
1 No change (within limits of normal) 
2 Slight increase in nuclear size, and basophilia, some low-cuboidal. 
3* As 2, plus central follicles smaller, with pale-staining enlarge nuclei and cuboidal epithelium 
4** Diffuse low-cuboidal epithelium, large pale nuclei and central micro-follicles (reduced colloid) 
5*** Diffusely cuboidal epithelium, “pad formation”, microfollicles seen both centrally and peripherally
* Considered to be evidence of slight “activation” 
** Considered to be evidence of “definite activation” 
*** Considered to be evidence of “extensive activation” 
 
Stages 1-3 are considered to be within limits of normal physiology; thyroid changes in 
all CM ranged from normal to 3 and in all CF from normal to 2.   
 
Thyroid changes in LDF and MDF and recovery HDF are not significantly different from 
controls; however, 4/10 HDF from the main study were found to have stage 4 changes.   
 
Stages 4 and 5 were seen in 7/10 LDM, all MDM, and all HDM from the main study and 
5/10 recovery HDM. 
 
Thyroid changes were indistinguishable from controls and within limits of normal in both 
LDF (Thus, a NOEL [200 mg/kg] is found only in female rats.)    
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Methods 

Doses: 0, 10, 30, 100 mg/kg 
Frequency of dosing: Once daily 

Route of administration: Oral gavage 
Dose volume: 10 ml/kg 

Formulation/Vehicle: % w/v Deionized water , prepared daily 
Species/Strain: Wistar Rats (BOR:WISW) 

Number/Sex/Group: 15 
Age: 6 weeks 

Weight: 132-169 g (M); 111-142 g (F) 
Satellite groups: None 

Unique study design: Histology limited to thyroid glands (L and R) 
Deviation from study protocol: One death attributed to intra-tracheal gavage 

Observations and Results 

Mortality: 1 LDF, (Study Week 15) died post-dose- attributed to intra-tracheal gavage. 

Clinical Signs: Daily observations and Noise sensitivity and Modified IRWIN screen – 
Study Weeks 0, 13, 26: No difference between groups 

Body Weights: Weekly- No difference between groups 

Food Consumption: Weekly- No difference between groups 

Ophthalmoscopy: Study Weeks 0, 13, 26: No difference between groups 

Hematology: Study Weeks 0, 13, 26: No difference between groups 

Gross Pathology: No test article related lesions were observed. Individual instances 
of hydrometra, cervical cysts, cryptorchid testes, and hydronephrosis were seen 
across all test groups.  

Organ Weights: Tracheal segment with thyroids, L and R thyroid glands, and liver: No 
difference between groups. 

Histopathology 

Kidney, pancreas, testes with epididymes and a sample of liver were immersion-fixed in 
Bouin’s solution.  The remainder of a standard battery, to include liver, was fixed in 10% 
formalin.   
  Histologic exam was limited to thyroid glands of 10/sex/group.   
 
Histological Findings:  Changes of “elevation of thyroid epithelium” were observed in all 
groups.  Seen at 60% and 50% in individually examined thyroid glands of CM, and 10% 
of CF, the change was reduced to as low as 10% incidence (per thyroid gland) in LDM, 
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MDM, and HDM.  The incidence remained at 10% per gland in all F.  Incidental follicular 
cysts were seen in all groups and no differences were noted between groups.   
 
Sponsor’s Table: Incidence of epithelial changes in the thyroid glands of male rats 

 
 
 
Sponsor’s Table: Incidence of epithelial changes in the thyroid glands of female rats 
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approved drug containing  and, given the chronicity of Parkinson’s 
disease therapy, the 6 month study was reviewed for this application.     
 
Dose-related slight to moderate fatty degeneration of peripheral (interpreted as 
periportal) hepatocytes was seen in rats from the main study: one CF, 2 MDM and 5 
HDM and 4 HDF.  The pathologist attributed the fatty change to “metabolic stress”. The 
change was not seen upon recovery, and mild hepatocellular lipidosis is not considered 
to be adverse.   
 
Histologic evidence of hyperthyroidism was found in 4/10 HDF from the main study, and 
7/10 LDM, all MDM, all HDM from the main study, and 5/10 recovery HDM.  Clinically, 
piloerection and hyperactivity were observed in all HD animals. 
 
In rats, especially males, thyroid hypertrophy and hyperplasia with reduction in stored 
colloid are often compensatory to metabolic activation of liver enzymes that reduce 
circulating thyroglobulin levels and modest changes are not considered to be adverse.  
Although thyroglobulin levels were not assessed and the hematology and clinical 
chemistry values were the same between groups, the pathologist referred to the glands 
as functionally “hypothyreotic”, interpreted to mean reduced levels of thyroglobulin.   
 
The hepatic and thyroid changes may be attributable to stress of oral gavage with an 
inert compound, rather than pharmacologically induced; however, neither food 
consumption nor hematologic values evidence significant stress and no changes were 
noted in HE and Sudan III stained adrenal glands.  The thyroid epithelial changes, 
although mild, are considered to be dose-related.  There is no evidence of centrilobular 
hepatocellular hypertrophy (as seen with hepatic enzyme activation); thus, the thyroid 
changes are directly attributed to .    
 
Under the conditions of this study, the thyroid changes are considered to be adverse 
and the NOAEL and NOEL in this 6-month study are less than  

   
 
A follow-on 6-month study, with lower dose levels and histologic examination limited to 
the thyroid glands, was performed at the same facility.  Clinical signs and hematologic 
values were the same within all groups.  A reduction in the 50-60% incidence of 
“elevated thyroid epithelium” in glands of CM is a dose-related effect in LDM, MDM, and 
HDM. The histomorphology of thyroid glands of female rats is indistinguishable from 
vehicle CF.  The histologic change of “elevation of thyroid epithelium” is morphologically 
analogous to the “stage 2” in the first 6-month rat study and is considered to be within 
limits of normal.  There is no evidence of systemic effects of the elevated epithelium in 
CM and the reduced incidence in male rats is not considered adverse.  The NOAEL of 
chronically administered oral  
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