
 CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 
 

APPLICATION NUMBER: 
 

204141Orig1s000 
 

PHARMACOLOGY REVIEW(S) 



 

 1

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

PHARMACOLOGY/TOXICOLOGY NDA/BLA REVIEW AND EVALUATION 
 

Application number: 204141 

Supporting document/s: SDN 1, SDN 6, SDN 8 

Applicant’s letter date: 06-11-2012, 09-10-2012, 09-28-2012 

CDER stamp date: 06-12-2012, 09-11-2012, 09-28-2012 

Product: Desoximetasone Spray, 0.25% 

Indication:  plaque psoriasis in patients 

18 years of age or older 

Applicant: Taro Pharmaceuticals USA Inc. 

Review Division: Dermatology and Dental Products 

Reviewer: Renqin Duan, PhD 

Supervisor/Team Leader: Barbara Hill, PhD 

Division Director: Susan Walker, MD 

Project Manager: J Paul Phillips 

Template Version: September 1, 2010 

Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 204141are owned by Taro Pharmaceuticals U.S.A., Inc. 
or are data for which Taro Pharmaceuticals U.S.A., Inc. has obtained a written right of 
reference. 
Any information or data necessary for approval of NDA 204141 that Taro 
Pharmaceuticals U.S.A., 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 is for descriptive purposes 
only and is not relied upon for approval of NDA 204141. 
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1 Executive Summary 

1.1 Introduction 
The sponsor submitted a 505(b)(1) NDA application for desoximetasone spray, 0.25%, 
a new dosage form, which is indicated for the  plaque 
psoriasis in patients 18 years of age or older. 

1.2 Brief Discussion of Nonclinical Findings 
The sponsor has ownership of all the nonclinical toxicology data contained in NDAs 
17856, 18763, and 18568 for the various desoximetasone topical formulations to 
support this NDA. The sponsor submitted a 28 day repeat dose dermal toxicity bridging 
study in minipigs conducted with desoximetasone spray and cream, 0.25%, an ICH 
standard battery of genetic toxicology studies and a subcutaneous fertility study in rats.   
 
Following 28 days of dermal administration of desoximetasone spray, 0.25% and 
desoximetasone cream, 0.25% to Göttingen minipigs at the same daily dose level of 
0.33 mg/kg, no significant differences in toxicological profile were revealed. The signs of 
toxicity observed were decreases in adrenal weights and reversible atrophic changes in 
the adrenal gland and/or thymus, which were present in all treated groups. These 
observations are consistent with results from previous repeat dose toxicity studies and 
are known pharmacological effects of desoximetasone, resulting from the HPA axis 
suppression. Signs of application site irritation were no more frequent in 
desoximetasone treated groups than in vehicle control group. Toxicokinetic analysis 
demonstrated that dermal administration of desoximetasone spray, 0.25% resulted in 
greater systemic exposure to active drug than desoximetasone cream, 0.25% (Cmax and 
AUC0-24 values were approximately 2-fold greater for the spray formulation). There are 
no clear gender differences in TK parameters within a dose or formulation. 
 
Desoximetasone revealed no evidence of mutagenic or clastogenic potential based on 
the results of two in vitro genotoxicity tests (Ames assay and Chinese hamster ovary 
cell chromosome aberration assay)  and one in vivo genotoxicity test (mouse bone 
marrow micronucleus assay).  
 
Long-term animal studies have not been performed to evaluate the carcinogenic 
potential of desoximetasone. The sponsor committed to conduct a 2 year dermal 
carcinogenicity study in rats as a post-marketing requirement. 
 
No evidence of impairment of fertility was observed in male and female Sprague-
Dawley rats by subcutaneously doses up to 0.1 mg/kg/day desoximetasone. 
 
Corticosteroids have been shown to be teratogenic in laboratory animals when 
administered systemically at relatively low dosage levels. Some corticosteroids have 
been shown to be teratogenic after dermal application in laboratory animals. 
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Desoximetasone has been shown to be teratogenic and embryotoxic in mice, rats, and 
rabbits when given by subcutaneous or dermal routes of administration in doses 3 to 30 
times the human dose of Topicort (desoximetasone cream USP) 0.25% and 15 to 150 
times the human dose of Topicort (desoximetasone cream USP) 0.05%, or Topicort 
(desoximetasone gel USP) 0.05%. 
 
Desoximetasone spray, 0.25% does not contain any novel excipients. None of the 
impurities in the drug substance are above the ICH qualification threshold. Impurities  

in the proposed drug product are above the ICH qualification threshold. However, 
there are no concerns from a pharmacology/toxicology perspective based on the 
nonclinical data and justification the sponsor provided. 

1.3 Recommendations 

1.3.1 Approvability 
Desoximetasone spray, 0.25% is approvable from a pharmacological/toxicological 
perspective provided that the recommended changes in the label described in Section 
1.3.3 are incorporated into the desoximetasone spray, 0.25% label. 
 
1.3.2 Additional Non Clinical Recommendations 
 
Post-Marketing Requirements 
 
The sponsor will perform a 2 year dermal carcinogenicity study in rats as a post-
marketing requirement.  The sponsor intends to conduct 28 and 90 day dose range 
finding studies to determine the appropriate maximum tolerated dose to be used in this 
2 year dermal carcinogenicity study. The carcinogenicity study protocols and supporting 
data will be submitted to the Division for review by the Executive Carcinogenicity 
Assessment Committee. The Sponsor submitted a timeline in response to the 74 day 
letter sent on September 28, 2012.  The proposed timeline is provided in the following 
table.  
 

 
 
Reviewer’s comment: The proposed timeline appears acceptable from a 
pharmacology/toxicology perspective. 
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1. A 28-Day Dermal Bridging Toxicity Study Followed by a 28-Day Recovery of 

Desoximetasone Spray 0.25% in the Göttingen Minipig (Study No.: 60428) 
 

Genetic Toxicology 
 

1. Desoximetasone: Bacterial Reverse Mutation Test (Study No.: G6405) 
 

2. Desoximetasone: In Vitro Mammalian Chromosome Aberrations in CHO Cells 
(Study No.: G6406) 

 
3. Desoximetasone: Mammalian Erythrocyte Micronucleus Test by Gavage in Swiss 

Albino Mice with Plasma Exposure Assessment (Study No.: G6407) 
 

Reproductive and Developmental Toxicology 
 

1. Effect of Subcutaneous Injections of Compound HOE 304 as Compared to 
dexamethasone on the Fertility, Pregnancy and Postnatal development of Rats 
(Study No.: Experiment 0575-54) 

3.2 Studies Not Reviewed  
None 

3.3 Previous Reviews Referenced 
None 

4 Pharmacology 
The pharmacological effects of desoximetasone, a synthetic corticosteroid that is 
currently approved and marketed in a number of topical formulations, are well known. 
Since desoximetasone spray, 0.25%, is the same dose and route of administration as 
currently approved and marketed formulations, no new primary, secondary or safety 
pharmacologic effects or concerns are expected. 

4.1 Primary Pharmacology 
Corticosteroids play a role in cellular signaling, immune function, inflammation and 
protein regulation; however, the precise mechanism of action in psoriasis is unknown. 

4.2 Secondary Pharmacology 
Desoximetasone spray, 0.25% is a topical corticosteroid that has been shown to 
produce hypothalamic-pituitary-adrenal (HPA) axis suppression. 

4.3 Safety Pharmacology 
No safety pharmacology studies were conducted with desoximetasone spray, 0.25%. 
Per the sponsor, Electrocardiograms (ECG) were obtained during a 6 month toxicity 
study in Beagle dogs conducted in support of NDA 17-856. Following subcutaneous 
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dosing for 6 months (0.2, 0.4, 0.8 mg/kg/day; n=4/sex/group), no effect on heart rate or 
PQ or QT intervals was detected.  

5 Pharmacokinetics/ADME/Toxicokinetics 

5.1 PK/ADME 
The sponsor conducted two GLP toxicity studies in which the toxicokinetics (TK) of 
desoximetasone were determined. One study was performed in Göttingen minipigs 
given repeated topical administration of desoximetasone spray, 0.25% over 28 days 
(using the same formulation used in clinical trials and proposed for marketing). The 
other study was performed in Swiss Albino mice dosed orally with a suspension of 
desoximetasone as part of an in vivo micronucleus assay. Additional information on the 
systemic disposition of desoximetasone is available from a study performed in support 
of desoximetasone cream, 0.25% (NDA 17-856). It was performed in Wistar rats that 
were dosed subcutaneously with radiolabeled desoximetasone. 
 
Absorption 
 
Desoximetasone was absorbed slowly and systemic exposure was low after topical 
administration of desoximetasone spray, 0.25% to minipigs. After the first application, 
concentrations appeared to plateau between 2 to 4 hours post-dose. Accumulation with 
repeated dosing was apparent. Increases in systemic exposure (AUC0-24 hr) were less 
than dose proportional. Systemic exposure was greater after topical application of the 
desoximetasone spray formulation (0.33 mg/kg/day) compared to the desoximetasone 
cream formulation (0.33 mg/kg/day) in minipigs. 
 

 
 
Distribution 
 
Upon absorption, topical corticosteroids are processed through pharmacokinetic 
pathways similar to systemically administered corticosteroids. 
 

Reference ID: 3240774



NDA 204141  Reviewer Renqin Duan, PhD 

 13

In a study performed in support of the original approval of Topicort (desoximetasone) 
cream (NDA 17-856), 3H-desoximetasone (dissolved in sesame oil) was administered 
subcutaneously to male Wistar rats (n=5) in a dose of 0.54 mg/kg. Animals were 
sacrificed 7 days later and the concentrations of radioactivity in the tissues were found 
to be very low. With the exception of the skin at the injection site, concentrations in 
examined tissues were below or near the limit of detection (<5 ng-equiv/g). 
 
Metabolism  
 
Desoximetasone is primarily metabolized in the liver. 
 
Elimination / Excretion 
 
Desoximetasone is excreted in the urine and feces. 
 
Once systemically absorbed, elimination of desoximetasone from the plasma is rapid in 
rats dosed subcutaneously (plasma T½ of 2.3 hours).  The dose is eliminated in the 
urine and feces in approximately equal amounts within 24 hours. Levels of radioactivity 
fell below the limit of detection (0.3%, based on administered radioactivity) within 2 days 
in urine and 3 days in feces 
 
In minipigs, the apparent plasma T½ at steady state appears longer (approximately 12 
hours). However, this is likely confounded by continued absorption from the dermal 
application site. 

5.2 Toxicokinetics  
(See section 6.2 for the details) 

6 General Toxicology 
The toxicity profile of desoximetasone is similar to other corticosteroids. The following 
local adverse reactions have been noted clinically with the use of topical corticosteroids: 
burning, itching, irritation, dryness, folliculitis, hypertrichosis, acneiform eruptions, 
hypopigmentation, perioral dermatitis, allergic contact dermatitis, maceration of the skin, 
secondary infection, skin atrophy, striae and malaria. Systemic absorption of topical 
corticosteroids has produced hypothalamic-pituitary-adrenal (HPA) axis suppression, 
manifestations of Cushing’s syndrome, hyperglycemia and glucosuria in some patients. 
 
Desoximetasone, first approved in the United States in 1977 as Topicort®, is a synthetic 
corticosteroid marketed in a number of formulations:  gel (0.05%), cream (0.05% and 
0.25%), and ointment (0.05% and 0.25%). The sponsor acquired the Topicort® brand in 
2003 and has ownership of all the nonclinical toxicology data contained in NDAs 17856, 
18763, and 18568 for these desoximetasone topical formulations to support this NDA.  
 
A 3 week repeat dose dermal toxicity study was performed with desoximetasone cream, 
0.25% in rats. Three repeat dose dermal toxicity studies were performed with 
desoximetasone ointment, 0.25%, two 20 day studies in rabbits and one 6 month study 
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Date of study initiation: 02-03-2009 
GLP compliance: Yes 

QA statement: Yes 
Drug, lot #, and % purity: Desoximetasone Spray 0.25%, lot# L163-

57868 
Desoximetasone Cream 0.25%, 
lot#D8008 

 
Key Study Findings 
No significant differences in toxicological profile were noted following 28 days of dermal 
administration of desoximetasone spray, 0.25% or desoximetasone cream, 0.25% to 
Göttingen minipigs at the same daily dose level of 0.33 mg/kg. The signs of toxicity 
observed were decreases in adrenal weights and reversible atrophic changes in the 
adrenal gland and/or thymus, which were present in all treated groups. These 
observations are consistent with results from previous repeat dose toxicity studies and 
are known pharmacological effects of desoximetasone, resulting from the HPA axis 
suppression. Although no thymic atrophy was noted following cream administration, 
only one of the animals treated at the same dose level with the spray showed this 
finding. Administration of the spray formulation at a higher dose of 1.00 mg/kg/day did 
reveal a higher incidence of changes in parameters measured in this study compared to 
lower dose treated groups.  
 
Signs of application site irritation were no more frequent in desoximetasone treated 
groups than in vehicle control group.  The dermal changes observed were considered 
procedure related and not attributable to test article. 
 
Toxicokinetic analysis demonstrated that dermal administration of desoximetasone 
spray, 0.25% resulted in greater systemic exposure to active drug than desoximetasone 
cream, 0.25% (Cmax and AUC0-24 values were approximately 2-fold greater for the spray 
formulation). However, the extent of absorption was minimal and there was no 
significant difference in the toxicity profile between the desoximetasone spray and 
cream formulations. There were no clear gender differences in TK parameters noted in 
this study. 
 
Methods 

Doses: See the table below 
Frequency of dosing: Twice daily 

Route of administration: Topical 
Dose volume: See the table below 

Formulation/Vehicle: Clinical spray formulation used/ Desoximetasone 
spray vehicle 

Species/Strain: Göttingen Minipig 
Number/Sex/Group: 3 

Age: 3 to 4 months old 
Weight: Males: 8.0 to 9.3 kg; Females: 8.0 to 9.5 kg 

Satellite groups: 1/Sex/Group for recovery 
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Unique study design: N/A 
Deviation from study protocol: There were no protocol deviations that were 

considered to have compromised the validity or 
integrity of the study. 

Observations and Results 

Mortality 
Mortality checks were performed at least once a day during all phases of the study. 
 
There was no mortality in this study. 
 
Clinical Signs 
Cage-side clinical signs were recorded once a day during all phases of the study except 
on detailed clinical examination days. A detailed clinical examination of each minipig 
was performed once pretreatment, weekly during the treatment and recovery periods 
and prior to necropsy. 
 
There were no adverse clinical signs that could be attributed to the topical 
administration of desoximetasone spray and cream 0.25%. Various findings that were 
observed among the treated animals were not considered to be toxicologically 
significant since they were either seen during the pre-treatment period and/or in control 
animals, or they were findings typically seen in comparable populations of normal 
minipigs. 
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Dermal Observation 
 
Dermal changes were assessed daily (excluding Day 1) for all animals prior to dosing 
(first dose) and during the recovery period. Any abnormalities were recorded. 
 
There were isolated signs of irritation. Observations included reddening of the skin 
(described as red spots), desquamation and scab/crust formation, erythema and edema 
of slight to moderate severity. However, these were observed during the treatment and 
recovery periods in both control and treated individuals and in both sexes but with a 
higher incidence in the females. The locations of these spots varied as they were found 
at the dermal test site in some animals and at the dermal test site and/or outside the 
marked treated area in other animals. The pattern of change noted during the study 
suggests that they are procedure related and not indicative of test article related 
irritation.  
 
For one animal in the Control Group, from Day 16 moderate to severe erythema, slight 
edema, some desquamation and scab/crust formation were observed on the whole 
dosing site. These changes were considered to be related to study procedures and not 
indicative of irritation for the vehicle as no other animal showed a similar reaction. 
 
Body Weights 
Body weights were recorded for all animals once prior to group assignment, and 
approximately one week prior to initiation of treatment. Body weights were recorded for 
all animals up to 1 day prior to dosing and at least weekly thereafter during the 
treatment and recovery periods, as well as terminally prior to necropsy (fasted). 
 
There was no significant treatment related adverse effect on body weights and body 
weight gains for all the animals. 
 
Feed Consumption 
Food consumption was measured daily during the week prior to treatment and daily 
during the treatment and recovery periods. 
 
The topical administration of Desoximetasone Spray 0.25% and Cream 0.25% had no 
effect on food consumption. 
Ophthalmoscopy 
N/A 
ECG
N/A 
Hematology 
Hematology parameters were measured on blood samples (nominal 1 mL) collected 
into EDTA anticoagulant at termination on all Main and Recovery animals. 
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Changes were observed in some hematological parameters.  However, none of them 
were considered toxicologically significant.  
 
Coagulation
Coagulation parameters were measured on blood samples (nominal 1.3 mL) collected 
into citrate anticoagulant at termination on all Main and Recovery animals. 
 
No test article related adverse effects on any coagulation parameters were observed 
during the study. 
 
Clinical Chemistry 
Clinical chemistry parameters were measured on blood samples (nominal 1.1 mL) 
collected into tubes containing clotting activator at termination on all Main and Recovery 
animals. 
 
Significant reduction in alkaline phosphatase (ALP) was predominantly observed in 
male animals treated with the spray formulation at 0.33 mg/kg/day (53% decrease 
comparing to vehicle control: 97 vs 207) and 1.00 mg/kg/day (74% decrease comparing 
to vehicle control: 53 vs 207). 52% decrease in ALP was also observed in female 
animals treated with the spray formulation at 1.00 mg/kg/day (60 vs 126). However, 
evaluation of samples collected at the end of the recovery period (Day 57) revealed no 
significant difference in ALP levels among the treatments. 
 
No other significant treatment related effects on clinical chemistry parameters were 
noted in this study. 
 
Urinalysis 
Laboratory urinalysis was performed at termination on all Main and Recovery animals. 
Urine samples were recovered, when available, by cystocentesis during the necropsy 
procedure. 
 
There were no significant treatment related changes noted in any of the urinalysis 
parameters following the topical administration of Desoximetasone Spray and cream 
0.25%. 
 
Gross Pathology 
All animals were euthanized upon completion of the treatment/recovery periods and 
following an overnight period without food. All surviving animals were pre-anesthetized 
with a cocktail of ketamine, acepromazine and atropine and then euthanized by an 
intravenous overdose of sodium pentobarbital followed by exsanguination by severance 
of major blood vessels. Gross pathology consisted of an external examination, including 
identification of all clinically recorded lesions, as well as a detailed internal examination. 
A staff pathologist was available for consultation during all necropsies. 

Reference ID: 3240774



NDA 204141  Reviewer Renqin Duan, PhD 

 19

 
There were no treatment related effects on macroscopic parameters noted in this study.  
Organ Weights 
All animals were euthanized at termination and organs identified in the table below were 
dissected, trimmed free of fat and weighed. Absolute and relative organ weights 
(relative to terminal body weight) were calculated. 
 
In comparison with the vehicle control values, evaluation of organ weights on Day 29 
revealed a significant decrease in absolute and relative adrenal weights in all treated 
males and desoximetasone spray treated females (see the table below). An increase in 
the relative testis weight was also observed in desoximetasone spray treated males 
(see the table below). 
 

Effects on Organ Weights on Day 29 
Organ weights Sex Control Group 2 Group 3 Group 4
Adrenal (g) Male 1.031 0.754 0.695 0.7
% decrease 23 33 32

Female 1.041 0.771 0.723 1.011
26 31

Adrenal to BW Male 0.01 0.0076 0.0076 0.0074
% decrease 24 24 26

Female 0.0098 0.0074 0.0078 0.0098
24 20

Testes to BW 0.3448 0.4391 0.4356 0.401
% increase 27 26 16  
 
No other treatment related effects on organ weights were observed in this study. 
 
At the end of the recovery period (Day 57) the decrease in adrenal weights was only 
apparent in group 3 males and group 2 females, which suggested there was partial 
recovery. There was still a significant increase in the relative and absolute testis weights 
for Group 3 and 4 male animals (see the table below). 
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Effects on Organ Weights on Day 57 
Organ weights Sex Control Group 2 Group 3 Group 4
Adrenal (g) Male 1.087 1.096 0.84 0.994
% decrease n/a 23 9

Female 1.204 0.945 1.104 1.287
21 8 n/a

Adrenal to BW Male 0.0091 0.0094 0.0075 0.0092
% decrease n/a 18 n/a

Female 0.0104 0.0077 0.009 0.0111
26 13 n/a

Testes (g) 33.16 30.636 49.851 51.727
% increase n/a 50 56

Testes to BW 0.2787 0.2641 0.4451 0.479
% increase n/a 60 72  
 
Histopathology 
Adequate Battery:  Yes 
 
On completion of the gross examination and selected organ weighing, the tissues and 
organs noted in the table below were retained. Neutral buffered 10% formalin was used 
for fixation and preservation unless otherwise indicated. Histopathological examination 
was performed on all animals (Main and Recovery). 
 

Reference ID: 3240774



NDA 204141  Reviewer Renqin Duan, PhD 

 21

 
 
 
Peer Review: N/A 
 
Histological Findings 
 
Microscopic findings for Groups 2 and 3 (desoximetasone spray 0.25%, 0.33 and 1.00 
mg/kg/day, respectively) revealed treatment-related minimal to mild adrenal cortical 
atrophy (zona fasciculata) observed in 1 (male) of 6 Group 2 animals (desoximetasone 
spray 0.25%, 0.33 mg/kg/day) and 5 (three males and two females) of 6 Group 3 
animals (desoximetasone spray 0.25%, 1.00 mg/kg/day). Generally, this change 
correlated with decreased adrenal organ weight. Additionally, minimal to mild thymic 
atrophy was noted in 1/5 Group 2 (one male) and 2/3 Group 3 (one male and one 
female) animals. Although the number of animals per group was small, the occurrence 
of this finding in one Group 2 and two Group 3 animals and absence of this finding in 
control animals suggests a test article-related effect. For Group 4 (desoximetasone 
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cream 0.25%, 0.33 mg/kg/day) treatment-related minimal adrenal cortical atrophy (zona 
fasciculata) was observed in 2/6 (male only) animals. 
 
Special Evaluation 
N/A 
Toxicokinetics
A series of 8 blood samples (approximately 6 mL each) was removed from each minipig 
on Days 1 and 28 of the treatment period. Each minipig was bled by venipuncture 
(cranial vena cava) and the samples were collected into tubes containing the 
anticoagulant, K2EDTA. The tubes were placed on wet ice pending processing. 
Samples were collected at pre-treatment, 1, 2, 4, 6, 8, 12 and 24 hours after the first 
treatment (i.e. after the first topical application). 
 
Following collection, the samples were centrifuged (approximately 4°C) and the 
resulting plasma was recovered and stored frozen, within one hour of collection, at 
approximately -80°C in labeled polypropylene tubes (3.5 mL). 
 
The peak plasma concentrations of desoximetasone were observed between 0-24 
hours depending on the dose and whether the product was applied as a spray or cream. 
In the case of low dose spray, the maximum concentration occurred between 6-12 
hours after the first exposure while after 28 days of exposure the time to maximum 
concentration occurred between 0-8 hours. In the case of high dose spray the time to 
maximum concentration occurred between 6-12 hours after the first exposure and 
between 1-8 hours after 28 days of exposure. In the case of cream the time to 
maximum concentration occurred between 0-24 hours after first exposure and 
2-8 hours after 28 days of exposure. 
 
No clear differences were observed between male and female animals within a dose or 
formulation but there was a difference between the cream and spray formulations. In 
this regard the cream appeared to reach maximal concentration later than the two spray 
formulations after the first exposure but then reached maximal concentration at a similar 
time to the two spray formulations after 28 days of exposure. 
 
At day 28 all three groups of animals (i.e. animals treated with the desoximetasone 
spray at 0.33 mg/kg/day and 1.00 mg/kg/day and desoximetasone cream at 0.33 
mg/kg/day) demonstrated clearly distinct plasma concentration time profiles that not 
only revealed differences in Cmax and AUC0tolast but also showed secondary peaks 
corresponding to the second daily dose administered five hours after the initial dose on 
that day. The levels of desoximetasone declined such that at 24 hours they reached a 
value close to that observed for the zero hour sample on that day. The plasma 
concentration time profiles for both male and female animals within a formulation group 
also did not demonstrate any clear difference between males and females. There was a 
10-12 fold increase in Cmax and AUC0tolast from Day 1 to Day 28 when the spray 
formulations were compared, while the cream formulation demonstrated a 17 and 21 
fold increases in Cmax and AUC0tolast respectively across this same period of time.  
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Key Study Findings 
Desoximetasone was not clastogenic in CHO cells under the conditions of the study. 
 
Methods 

Cell line: Chinese hamster ovary (CHO) cell line  
 Concentrations in definitive study: 0 (DMSO), 50, 100, 130, 160, and 180 

μg/mL for 3 hours with and without 
metabolic activation and 0 (DMSO), 20, 35, 
50, 65, and 80 μg/mL for 21 hours without 
metabolic activation. 

Basis of concentration selection: Toxicity. Evidence of significant growth 
inhibition was observed at and above 150 
μg/mL with 3 and 21-hour exposure. Dead 
and disfigured cells were observed at and 
above 300 μg/mL. 

Negative control: DMSO 300 μl 
Positive control: Ethylmethane sulphonate (EMS), - S9, 600 

μg/mL 
 
Cyclophosphamide monohydrate (CPA), + 
S9, 55 μg/mL. 

Formulation/Vehicle: DMSO 
Incubation & sampling time: Chromosome aberration was analyzed with 

three experiments: 3-hour exposure both 
with and without S9 activation (experiments 
1 and 2) and 21-hour continuous exposure 
without S9 (experiment 3). Cultures 
exposed for 3 hours with and without S9 
were drained, washed and given fresh 
medium and harvested about 21 hours after 
the beginning of test article treatment. 
Colcemid at 10 μg/mL was added to all the 
cultures 2 hours before harvesting.  

 
Study Validity 
The incidence of aberrations in the vehicle control cultures was in the historical control 
range. The positive controls induced significant increase in percent of aberrant cells 
over the corresponding negative control values.  There was a minimum of three 
analyzable concentration levels obtained for each experiment. Thus, data met the 
criteria for acceptance. 
Results
Experiment 1: Presence of metabolic activation 
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At the highest concentration tested and evaluated (180 μg/mL), the reduction in the cell 
growth was 52% compared to the vehicle control. The incidence of aberrant 
metaphases both including and excluding gaps was comparable to the vehicle control in 
all three tested concentrations. 
 

 
 
Experiment 2: Absence of Metabolic Activation   
 
At the highest concentration evaluated (160 μg/mL), the reduction in the cell growth was 
51% compared to the vehicle control. The incidence of aberrant metaphases both 
including and excluding gaps was comparable to the solvent control at 100 and 130 
μg/mL test concentrations compared to the vehicle control. However, at 160 μg/mL, 
there was a small increase in the incidence of aberrant metaphases both including and 
excluding gaps compared to the vehicle control. 
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Reviewer’s comments: Total No. (%) of aberrant metaphase (including Gaps) for 160 
μg/mL should be 10 (5.0) instead of 7 (3.5) in the table above.  
 
Experiment 3:  Absence of Metabolic Activation 
 
At the highest concentration tested and evaluated (80 μg/mL), the reduction in the cell 
growth was 56% compared to the vehicle control. The incidence of aberrant 
metaphases both including and excluding gaps was comparable to the vehicle control in 
all three tested concentrations. 
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Methods 
Doses in definitive study: 0, 300, 600, and 1200 mg/kg/day 

Frequency of dosing: Twice at an interval of 24 hours 
Route of administration: Gavage 

Dose volume: 20 mL/kg 
Formulation/Vehicle: 2 % (w/v) sodium  salt  of  carboxymethyl   

cellulose  (low  viscosity)  in distilled  water with 
Tween  80 (1 mL/L) 

Species/Strain: Mouse/Swiss Albino mouse 
Number/Sex/Group: 5 

Satellite groups: 6/Sex/Group for vehicle control TK group, 
18/Sex/Group for low dose, mid dose and high 
dose TK groups 

Basis of dose selection: Toxicity. A Dose Range Finding (DRF) study  
was conducted in 2 male and 2 female mice at 
doses of 0 (vehicle control), 300, 750, 1400 and 
2000 mg/kg/day. Mice were treated twice at 24 
hour interval with a dosage volume of 20 mL/kg 
and were sacrificed 20-24 hours after the 
second treatment. 
 
The body weights were slightly reduced in the 
1400 and 2000 mg/kg/day groups when 
compared to the vehicle control group and the 
treated mice exhibited clinical signs of dullness, 
lethargy and distended abdomen. In addition, 
two males from the high dose group had watery 
discharge from one eye. One high dose male 
was found recumbent, showed tremors and was 
later found dead on Day 2. Small spleens and 
thymus were observed in 2 low dose mice and 
all mid-low, mid-high and high dose mice. 
Distended stomach was observed in 2 mid-low 
dose mice and in all mid-high and high dose 
mice. In addition pale liver was observed in all 
mid-high and high dose mice.  
 

Negative control: 2 % (w/v) sodium  salt  of  carboxymethyl   
cellulose  (low  viscosity)  in distilled  water with 
Tween  80 (1 mL/L) 

Positive control: Cyclophosphamide monohydrate, 40 mg/kg 
 
Study Validity 
The vehicle control group had approximately 0.03% micronucleated PCEs and the 
group mean was comparable to the historical control range. The positive control, 
cyclophosphamide, induced a statistically significant increase in micronucleated PCEs 
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as compared to that of the vehicle control, with a mean and standard deviation of 2.20 ± 
0.43. 
Results
Mice exhibited treatment related clinical signs of distended abdomen and gross lesions 
of stomach distended with feed, small thymus and spleen in low and mid dose groups 
with pale liver in the high dose group. There were no deaths and no effects on body 
weights noted in this study. 
 
Desoximetasone did not induce a significant increase in micronucleated PCEs in this 
study. The ratio of PCE:  total erythrocytes in both sexes were significantly reduced (10 
-12%) in mid and high dose groups as compared to vehicle control group indicating 
bone marrow toxicity of the test article.  
 

 
 

7.4 Other Genetic Toxicity Studies 
N/A 

8 Carcinogenicity 
No carcinogenicity study was submitted under this NDA. The sponsor committed to 
conduct a 2 year dermal carcinogenicity study in rats as a post-marketing requirement. 
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The Sponsor submitted a timeline in response to the 74 day letter sent on September 
28, 2012.  The proposed timeline is provided in the following table.  
 

 
 
Reviewer’s comment: The proposed timeline appears acceptable from a 
pharmacology/toxicology perspective. 
 

9 Reproductive and Developmental Toxicology 
The following reproductive and developmental toxicology information was included in 
desoximetasone cream USP, 0.25% label. 
 
Pregnancy  
Pregnancy Category C: Corticosteroids have been shown to be teratogenic in laboratory 
animals when administered systemically at relatively low dosage levels. Some 
corticosteroids have been shown to be teratogenic after dermal application in laboratory 
animals. 
 
Desoximetasone has been shown to be teratogenic and embryotoxic in mice, rats, and 
rabbits when given by subcutaneous or dermal routes of administration in doses 3 to 30 
times the human dose of Topicort (desoximetasone cream USP) 0.25% and 15 to 150 
times the human dose of Topicort (desoximetasone cream USP) 0.05%, or Topicort 
(desoximetasone gel USP) 0.05%. 
 
There are no adequate and well-controlled studies in pregnant women on teratogenic 
effects from topically applied corticosteroids. Therefore, Topicort (desoximetasone) 
Spray, 0.25% should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus. Drugs of this class should not be used extensively on 
pregnant patients, in large amounts, or for prolonged periods of time. 
 
Information addressing the effect of desoximetasone on fertility was identified by the 
sponsor during the course of reviewing the older study reports. The sponsor submitted a 
study that evaluated the effects of desoximetasone on fertility and this study is reviewed 
below. 
 

9.1 Fertility and Early Embryonic Development 
Study title:  Effect of Subcutaneous Injections of Compound HOE 304 as 
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1. Injection of compound was continued daily 
throughout the test. 
2. The females were exposed for mating to 
males for 4 weeks. Copulation was determined 
by daily vaginal inspection for sperm. A positive 
finding was considered Day 1 of pregnancy. 
3. Six to 8 females from each of the 4 groups 
who showed signs of pregnancy were Cesarean 
sectioned about the 13th day of gestation. They 
were examined for number and distribution of 
embryos in each uterine horn, presence of 
empty implantation sites, and embryos 
undergoing resorption. 
4. The remaining pregnant females were 
allowed to litter normally. The duration of 
gestation was calculated and the litters 
examined as soon as possible after delivery for 
litter size, stillborn, live born and gross 
anomalies. The pups were sexed and weighed 
individually at delivery. Any dead pups or those 
that subsequently died were processed in 
alcohol, stained with alizarin red, and examined 
for skeletal defects.  The pups were weighed 
and counted again on Day 4 and Day 21. 
On the fourth day after delivery, administration 
of compound was discontinued in the dam and 
initiated in the pups. Each pup received the 
compound in the same manner, concentration 
and dosage as its dam.  The amounts were 
computed according to the average litter weight 
taken on Days 4 and 10-12. 
6. Females which had not conceived earlier 
were again placed with the same males for 1 
week.  If this mating was non-productive, then 
the females were mated with known fertile 
males. 

Deviation from study protocol: No deviations of significance were indicated in 
this study.  
 

Observations and Results 

Mortality 
No maternal mortality was observed in this study. 
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Clinical Signs 
During the premating period, inflammation followed by ulceration and alopecia 
developed at the injection sites in all groups of rats. Therefore, the vehicle was changed 
to a 2% carboxymethylcellulose solution just prior to mating and this vehicle was used 
for the remainder of the study.  The lesions at the treatment site disappeared after the 
change in vehicle. 
Body Weight 
Body weight gain was significantly depressed in Groups III and IV males (100 μg/kg 
Hoe 304 and 100 μg/kg dexamethasone) after one week of dosing. This difference, 
which was greater in the dexamethasone group and continued throughout the 
premating period. Body weight gain in Group II males (25 μg/kg  Hoe 304) was 
significantly  lower after 7 weeks of dosing and thereafter. Body weight gain was 
significantly depressed during the 2nd and 3rd weeks of premating in all groups of 
corticosteriod treated females. 
Feed Consumption 
Food consumption of males and females were similar among groups relative to body 
weights. 
Toxicokinetics
N/A 
Dosing Solution Analysis 
N/A 
Necropsy
Fertility Parameters (Mating/Fertility Index, Corpora Lutea, Preimplantation Loss, etc.) 
 
Fertility 
 
The fertility rates of male and female rats are summarized in the table below. No 
significant differences in rates were observed. 
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Treatment related effects on sperm were not evaluated in this study. In addition, 
histopathological analysis of the male and female reproductive organs was not 
performed in this study. 
 
Pregnancy and Postnatal Development 
 
The results of laparotomies at 13 to 16 days post/coitum and examination of the uterine 
contents of impregnated rats from each of the 4 groups are summarized in the table 
below. There was a higher number of resorptions in Group IV (100 μg/kg 
dexamethasone) as compared to the other groups. 
 

 
 
The results of the reproductive aspects and the fate of offspring from groups of females 
allowed to deliver normally are summarized in the table below. There was a higher 
number of pups dying from birth to weaning in Group IV (100 μg/kg dexamethasone) as 
compared to the other groups. This is shown by the lower survival and lactation indices. 
 
Dose-dependent lower birth weights of pups as compared to controls were observed.  
The dexamethasone group was significantly lower than all other groups and continued 
to remain lower at 4 and 21 days of age.  No other significant differences in the 
reproductive parameters were observed. 
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Morphology of Offspring 
 
The results of the gross examination of the offspring and the skeletal examination of 
those that died are summarized in the following table. Of the 779 offspring examined, all 
were grossly normal. Of the 29 skeletal examinations of dead offspring, only 2 pups 
showed minor defects (non-significant: bipartite centrum of a cervical vertebra). 
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10 Special Toxicology Studies 
Desoximetasone Spray, 0.25% did not elicit overt irritation at the treatment site in the 28 
day dermal minipig toxicity study (Study No. 60428, see Section 6.2 for the details). 

11 Integrated Summary and Safety Evaluation 
The sponsor submitted a 505(b)(1) NDA application for desoximetasone spray, 0.25%, 
a new dosage form, which is indicated for the relief of moderate to severe plaque 
psoriasis in patients 18 years of age or older. 
 
Desoximetasone, first approved in the United States in 1977 as Topicort®, is a synthetic 
corticosteroid already marketed in a number of formulations:  gel (0.05%), cream 
(0.05% and 0.25%), and ointment (0.05% and 0.25%). The sponsor acquired the 
Topicort® brand in 2003 and has ownership of all the nonclinical toxicology data 
contained in NDAs 17856, 18763, and 18568 for the various desoximetasone topical 
formulations to support this NDA.  
 
The toxicity profile of desoximetasone is similar to other corticosteroids. The following 
local adverse reactions have been noted clinically with the use of topical corticosteroids: 
burning, itching, irritation, dryness, folliculitis, hypertrichosis, acneiform eruptions, 
hypopigmentation, perioral dermatitis, allergic contact dermatitis, maceration of the skin, 
secondary infection, skin atrophy, striae and malaria. Systemic absorption of topical 
corticosteroids has produced HPA axis suppression, manifestations of Cushing’s 
syndrome, hyperglycemia and glucosuria in some patients. 
 
The sponsor conducted a 28 day repeat dose dermal toxicity bridging study in Göttingen 
minipigs. Following 28 days of dermal administration of desoximetasone spray, 0.25% 
and desoximetasone cream, 0.25% to Göttingen minipigs at the same daily dose level 
of 0.33 mg/kg, no significant differences in toxicological profile were revealed. The signs 
of toxicity observed were decreases in adrenal weights and reversible atrophic changes 
in the adrenal gland and/or thymus, which were present in all treated groups. These 
observations are consistent with results from previous repeat dose toxicity studies and 
are known pharmacological effects of desoximetasone, resulting from the HPA axis 
suppression. Although no thymic atrophy was noted following cream administration, 
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only one of the animals treated at the same dose level with the spray showed this 
finding. Administration of the spray formulation at a dose level of 1.00 mg/kg/day did 
reveal a higher incidence of changes in parameters measured in the study compared to 
lower dose level treated groups. Signs of application site irritation were no more 
frequent in desoximetasone treated groups than in vehicle control group. 
 
Toxicokinetic analysis demonstrated that dermal administration of desoximetasone 
spray, 0.25% resulted in greater systemic exposure to active drug than desoximetasone 
cream, 0.25% (Cmax and AUC0-24 values were approximately 2-fold greater for the spray 
formulation). However, as the extent of absorption is minimal, this difference is not 
toxicologically significant. There are no clear gender differences in TK parameters within 
a dose or formulation. 
 
The sponsor also submitted an ICH standard battery of genetic toxicology.  
Desoximetasone revealed no evidence of mutagenic or clastogenic potential based on 
the results of two in vitro genotoxicity tests (Ames assay and Chinese hamster ovary 
cell chromosome aberration assay)  and one in vivo genotoxicity test (mouse bone 
marrow micronucleus assay).  
 
Long-term animal studies have not been performed to evaluate the carcinogenic 
potential of topical corticosteroids. The sponsor committed to conduct a 2 year dermal 
carcinogenicity study in rats as a post-marketing requirement. The timeline the sponsor 
submitted appears acceptable.  
 
No evidence of impairment of fertility was observed in male and female Sprague-
Dawley rats at subcutaneous doses up to 0.1 mg/kg/day desoximetasone. 
 
Corticosteroids have been shown to be teratogenic in laboratory animals when 
administered systemically at relatively low dosage levels. Some corticosteroids have 
been shown to be teratogenic after dermal application in laboratory animals. 
 
Desoximetasone has been shown to be teratogenic and embryotoxic in mice, rats, and 
rabbits when given by subcutaneous or dermal routes of administration in doses 3 to 30 
times the human dose of Topicort (desoximetasone cream USP) 0.25% and 15 to 150 
times the human dose of Topicort (desoximetasone cream USP) 0.05%, or Topicort 
(desoximetasone gel USP) 0.05%. 
 
Desoximetasone spray, 0.25% does not contain any novel excipients. None of the 
impurities in the drug substance are above the ICH qualification threshold. Impurities  

 in the proposed drug product are above the ICH qualification threshold. However, 
there are no concerns from a pharmacology/toxicology perspective based on the 
nonclinical data and justification the sponsor provided. 

12 Appendix/Attachments 
N/A 
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PHARMACOLOGY/TOXICOLOGY FILING CHECKLIST FOR 
NDA/BLA or Supplement 

File name: 5_Pharmacology_Toxicology Filing Checklist for NDA_BLA or Supplement 
010908

NDA Number: 204141 Applicant: Taro Pharmaceuticals  
USA Inc

Stamp Date: 06-12-2012

Drug Name: Topicort
(desoximetasone) Spray, 0.25%

NDA Type: Original-505(b)(1)

On initial overview of the NDA application for filing: 

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

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

X

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

X

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

X

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

X

The sponsor has ownership of all the 
nonclinical toxicology data contained in 
NDAs 17856, 18763, and 18568 to support 
this NDA, which makes this a 505(b)(1) 
NDA.

Based on the agreement between the 
Agency and the sponsor, the carcinogenic 
potential of the drug product will be 
evaluated in rats post approval of the NDA. 
The sponsor should provide the timeline for 
conduct of the carcinogenicity study as a 
post-marketing requirement. 

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

X

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

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

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

X

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

X

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

X

The labeling may need to be revised.  

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

X

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

N/A

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

N/A

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

If the NDA 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. 

You should provide the timeline for conduct of your carcinogenicity study as a post-
marketing requirement and specify the date you will submit the final study protocol, 
complete the study and submit the final study report. 

  Renqin Duan, PhD                                                                                 07-16-2012 
Reviewing Pharmacologist      Date 

  Barbara Hill, PhD                                                                              See sign off date 
Supervisor                                Date
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