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1 EXECUTIVE SUMMARY 

The applicant, Allergan, Inc., is seeking approval of RHOFADE (oxymetazoline) cream, 1.0% 
for the indication of topical treatment of persistent facial erythema associated with rosacea in 
adults.  

The applicant submitted data from two identically-designed, randomized, multicenter, vehicle-
controlled, parallel-group, pivotal Phase 3 trials (Trials 004 and 005). The trials evaluated the 
safety and efficacy of RHOFADE cream, 1.0% compared to vehicle cream. The trials enrolled 
subjects aged 18 years or older with a clinical diagnosis of facial rosacea that had a Clinician 
Erythema Assessment (CEA) score of 3 (moderate erythema) or greater and a Subject Self-
Assessment (SSA) score 3 (moderate redness) or greater. The protocol-specified primary 
efficacy endpoint was the proportion of subjects with composite success (defined as a 2-grade 
improvement from baseline in both CEA and SSA) measured at hours 3, 6, 9 and 12 on Day 29. 
The applicant analyzed the primary endpoint using the Generalized Estimating Equation (GEE) 
method to account for the repeated measures on each subject (i.e., hours 3, 6, 9, and 12).

Table 1 presents the results for the primary efficacy endpoint on Day 29. In both trials, 
RHOFADE cream, 1.0% was statistically superior (p-values <0.001) to vehicle cream. 

Table 1: Composite Success(1) by Hour on Day 29 (ITT, MI(2))
 Trial 004 Trial 005 

 
RHOFADE

(N=222)
Vehicle 
(N=218) P-value(3)

RHOFADE 
(N=224)

Vehicle 
(N=221) P-value(3)

  Hour 3 11.9% 5.5% 14.3% 7.4%
  Hour 6 15.5% 8.3% 13.4% 4.8%
  Hour 9 17.7% 6.0% 15.5% 8.5%
  Hour 12 14.8% 6.0%

<0.001

12.3% 6.1%

0.001

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
(3) P-value is based on a GEE model with treatment, analysis center and timepoint (hours 3, 6, 9 and 12) as factors in the model. 

As sensitivity analyses for the primary efficacy endpoint, the protocol specified using the 
following alternative definitions of composite success:
1. Averaged Composite Success: achieving at least a 2-grade improvement from baseline to 

Day 29 on both the average of the CEA scores over hours 3, 6, 9, and 12 and the average of 
the SSA scores over hours 3, 6, 9, and 12

2. Total Composite Success: achieving at least a 2-grade improvement from baseline to Day 29 
on both the CEA and SSA at each hour 3, 6, 9 and 12 (concurrently)

The results for the above alternative definitions of composite success are presented in Table 2. 
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Table 2: Applicant’s Sensitivity Analyses for the Primary Endpoint on Day 29 (ITT, MI(1))
 Trial 004 Trial 005 

 
RHOFADE

(N=222)
Vehicle 
(N=218) P-value(4)

RHOFADE 
(N=224)

Vehicle 
(N=221) P-value(4)

Averaged(2) Composite Success 7.0% 2.8% 0.037 6.7% 0.9% 0.002
Total(3) Composite Success 5.9% 2.3% 0.057 5.4% 0.9% 0.007
Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
(2) Averaged Composite Success: achieving at least a 2-grade improvement from baseline to Day 29 on both the average of the CEA scores 

over hours 3, 6, 9, and 12 and the average of the SSA scores over hours 3, 6, 9, and 12.
(3) Total Composite Success: achieving at least a 2-grade improvement from baseline to Day 29 on both the CEA and SSA at each hour 3, 6, 9 

and 12 (concurrently).
(4) P-value is based on the CMH test stratified by analysis center. 

2 INTRODUCTION

2.1 Overview

The applicant, Allergan, Inc., is seeking approval of RHOFADE (oxymetazoline) cream, 1.0% 
for the indication of topical treatment of persistent facial erythema associated with rosacea in 
adults.  

2.1.1 Regulatory History

The original IND application for oxymetazoline HCl cream for the treatment of erythematous 
rosacea was opened by Vicept Therapeutics, Inc. on March 15, 2010. Under this IND, Vicept 
Therapeutics, Inc. conducted four Phase 1 dermal tolerability studies in healthy volunteers and 
four Phase 1 or 2 studies in subjects with moderate to severe erythematous rosacea. 

In 2011, Allergan, Inc. acquired Vicept Therapeutics, Inc. and IND ownership was transferred 
from Vicept Therapeutics, Inc. to Allergan, Inc. on July 25, 2011. On July 27, 2011, the Agency 
and the applicant met for an End-of-Phase 2 (EOP2) meeting, which was requested by Vicept 
Therapeutics, Inc. on April 7, 2011. During this meeting, the Agency provided comments on the 
Phase 3 study design and the statistical analysis plan proposed by Vicept Therapeutics, Inc., the 
proposed nonclinical and CMC plans, and the scales proposed for the Phase 3 program.

On May 30, 2012, the applicant submitted a protocol for a non-drug study to validate the 
Clinician Erythema Assessment (CEA) scale with photonumeric guide. The Agency sent an 
advice letter regarding this protocol on December 3, 2012.

On December 18, 2013, the Agency and the applicant met for a second EOP2 meeting. The 
meeting package contained new protocols for two identically-designed Phase 3 trials. The 
applicant submitted amended protocols for these Phase 3 trials on March 6, 2014, and the 
Agency sent an advice letter regarding that submission on May 27, 2014. Based on this advice 
letter, the applicant submitted amended protocols for the Phase 3 trials on July 18, 2014. An 
advice letter regarding the proposed amendments was sent to the applicant on October 7, 2014.
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On October 14, 2015, the applicant and the Agency met for a Pre-NDA meeting. The Agency 
provided general comments on the content and format of the proposed NDA and how the data 
should be submitted (data tabulation datasets, data definition files, annotated case report forms, 
and analysis datasets). During the meeting, the Agency and the applicant discussed the container 
closure and stability data. 

2.1.2 Clinical Studies Overview

The applicant submitted data from a two identically-designed Phase 3 trials (Trials 004 and 005). 
An overview of the trials is presented in Table 3.  

Table 3: Clinical Study Overview

Trial Location Study Population  Treatment Arms
Number of

Subjects Dates
RHOFADE Cream, 1.0% 222004 U.S.

(20 sites) Vehicle Cream 218
5/22/2014 – 
12/19/2014

RHOFADE Cream, 1.0% 224005 U.S.
(24 sites)

Male and female 
subjects ≥ 18 years of 
age with CEA ≥ 3 and 
SSA ≥ 3 Vehicle Cream 221

6/18/2014 – 
5/20/2015

2.2 Data Sources 

This reviewer evaluated the applicant’s clinical study reports, datasets, clinical summaries, and 
proposed labeling. This submission was submitted in eCTD format and entirely electronic.  The 
datasets in this review are archived at the following locations:
\\cdsesub1\evsprod\NDA208552\0000\m5\datasets\

3 STATISTICAL EVALUATION

3.1 Data and Analysis Quality

The databases for the studies required minimal data management prior to performing analyses 
and no request for additional datasets were made to the applicant.  

3.2 Evaluation of Efficacy

3.2.1 Study Design and Endpoints

The applicant conducted two identically-designed Phase 3 trials (Trials 004 and 005). Both trials 
were randomized, double-blind, parallel-group, vehicle-controlled, 57-day trials investigating the 
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safety and efficacy of RHOFADE cream, 1.0% compared to vehicle cream for the treatment of 
facial erythema associated with rosacea. For enrollment, the protocol specified the following key 
inclusion criteria:

 Male or female 18 years of age or older
 Clinical diagnosis of rosacea
 Moderate to severe persistent facial erythema associated with rosacea at baseline, as 

determined by:
o Clinician Erythema Assessment (CEA) score ≥ 3, see Table 4
o Subject Self-Assessment (SSA) score ≥ 3, see Table 5

Each trial was designed to enroll and randomize approximately 440 subjects in a 1:1 ratio to 
receive either RHOFADE cream, 1.0% (N=220) or vehicle cream (N=220). Randomization was 
stratified by baseline CEA score and center. 

Subjects were instructed to apply study product once daily in the morning at approximately the 
same time of day for 29 days. On Days 1, 15, and 29, the protocol specified all subjects to apply 
study product under supervision by the study staff at the site. Subjects were evaluated at the 
following study visits: screening (Day -45 to -1), baseline (Day 1) and Day 15, Day 29 (end of 
treatment), post Day 29 visit (4 to 7 days after end of treatment), and Day 57 (end of study).

Table 4: Clinician Erythema Assessment (CEA) Scale
Grade Description

0 Clear skin with no signs of erythema(1)

1 Almost clear of erythema, slight redness
2 Mild erythema, definite redness
3 Moderate erythema, marked redness
4 Severe erythema, fiery redness

Source: Study Protocol
(1) Normal healthy skin color as seen in individuals without rosacea.

Table 5: Subject Self-Assessment (SSA) Scale
Grade Description

0 No signs of unwanted redness
1 Almost clear of unwanted redness
2 Mild redness
3 Moderate redness
4 Severe redness

Source: Study Protocol

The protocol-specified primary efficacy endpoint was the proportion of subjects with composite 
success measured at hours 3, 6, 9, and 12 on Day 29, where composite success is defined as at 
least a 2-grade improvement from baseline on both CEA and SSA. The protocol specified the 
following secondary efficacy endpoints:

 Proportion of subjects with at least a 2-grade improvement from baseline on SSA 
measured at hours 3, 6, 9, and 12 on Day 29

 Percent change from baseline in Rosacea Facial Redness as measured by digital image 
analysis measured at hours 3, 6, 9, and 12 on Day 29
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 Proportion of subjects who report “satisfied” or “very satisfied” on the Satisfaction 
Assessment for Rosacea Facial Redness (SAT-RFR) Item #9 measured at hours 3, 6, 9, 
and 12 on Day 29, see Figure 1

 Change from baseline in SAT-RFR Item #4 measured at hours 3, 6, 9, and 12 on Day 29, 
see Figure 2

 Proportion of subjects with at least a 1-grade improvement from baseline on SSA at hour 
1 postdose on Day 1 

Digital Image Analysis:
The protocol specified taking photographs at screening, at predose on Day 1, and at hours 3, 6, 9, 
and 12 on Day 29. These photographs were analyzed by  using 
proprietary software to digitally assess the severity of detected redness on the photographs. The 
protocol specified that the Rosacea Facial Redness is calculated as the (sum of Area of Erythema 
over the 3 regions)/(sum of Mask Area over the 3 regions) x 100%, which is the percentage of 
Mask Area occupied by redness. A larger value signifies a larger erythema spread.

 The marked area within which analysis will take place is defined as the Mask Area or 
Area of Interest (AOI). The protocol specified that there are 3 AOIs (1 for each view), 
which will capture all 5 regions of the face (forehead, nose, chin, and each cheek). The 
AOI created on the baseline image is placed on all follow-up timepoint images and 
adjusted to define a common analyzable skin area. The Mask Area is the total pixel count 
within the AOI. 

 The Area of Erythema is the number of pixels within the AOI which contain the redness 
detected above a normal skin redness threshold.

Figure 1: Satisfaction Assessment for Rosacea Facial Redness (SAT-RFR) Item #9

Source: Study Protocol

Figure 2: Satisfaction Assessment for Rosacea Facial Redness (SAT-RFR) Item #4

Source: Study Protocol
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3.2.2 Statistical Methodologies

The primary analysis population specified in the protocol was the intent-to-treat (ITT) 
population, defined as all randomized subjects. The protocol also specified supportive analyses 
using the per-protocol (PP). The PP population was defined as all randomized subjects with no 
protocol deviations during the trial that would affect the primary efficacy analyses. The protocol 
specified the following key protocol deviations that would exclude subjects from the PP 
population:

 A CEA or SSA score of less than 3 at baseline predose assessment
 Use of certain prohibited medications that are known to affect the rosacea condition that 

might impact the efficacy endpoint on the day 29 evaluation
 Prohibited treatments on the face, i.e., lasers, IPL, PDT therapy, facial peels or aggressive 

microdermabrasion
 Study medication application missed on more than 3 consecutive days immediately 

preceding the Day 29 visit or at least 6 cumulative days of the treatment period
 Certain administrative errors such as those resulting in unblinding of a patient or 

investigator; a medication dispensing error whereby the patient receives a treatment other 
than the assigned treatment based on the randomization schedule

The statistical analysis plan (SAP) specified a pooling algorithm for centers that enrolled less 
than 24 subjects. The pooling was conducted within 4 regional areas (i.e., northeastern states of 
U.S., southern states of U.S., west coast states of U.S., and all other states of the U.S.). Within 
each regional area, centers were ranked in descending order based on the total number of 
subjects enrolled. The first center with fewer than 24 subjects is combined with the next center, 
or with more centers if needed, until the total number in the pooled center reaches or exceeds 24 
subjects. The algorithm continues down the list, and if the last pooled center has less than 24 
subjects, then the last pooled center is combined with the previous pooled center. After pooling, 
the pooled and unpooled centers are termed analysis centers.    

The protocol-specified analysis method for the primary efficacy endpoint (i.e., composite success 
on Day 29) was the Generalized Estimating Equation (GEE) method. The protocol specified 
including treatment, analysis center and time-point (i.e., hours 3, 6, 9 and 12) as factors in the 
model. In addition, the protocol specified that an interaction term of treatment and analysis 
center will be examined in the GEE model. If the interaction term is statistically significant at the 
0.1 level, the protocol specified that “further exploratory analyses will be made.” As sensitivity 
analyses for the primary efficacy endpoint, the protocol specified using the following alternative 
definitions of composite success:  
1. Averaged Composite Success: achieving at least a 2-grade improvement from baseline to 

Day 29 on both the average of the CEA scores over hours 3, 6, 9, and 12 and the average of 
the SSA scores over hours 3, 6, 9, and 12

2. Total Composite Success: achieving at least a 2-grade improvement from baseline to Day 29 
on both the CEA and SSA at each hour 3, 6, 9 and 12 (concurrently)

The protocol specified analyzing the binary repeated-measures secondary endpoints using the 
same method (i.e., GEE) as the primary endpoint. For the continuous repeated-measure 
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secondary endpoints, the protocol specified using GEE with an identity link function. The 
protocol specified including treatment, analysis center and timepoint (i.e., hours 3, 6, 9 and 12) 
as factors in the model. To control the Type I error rate for testing multiple secondary efficacy 
endpoints, the protocol specified analyzing the secondary endpoints using a sequential 
gatekeeping approach. The protocol specified analyzing the secondary endpoints in the order 
listed in Section 3.2.1.  

For the primary efficacy endpoint, the protocol-specified primary imputation method for the 
handling of missing data was the multiple imputation (MI) approach. For each treatment arm 
separately, the protocol specified imputing the missing data 20 times using the Markov Chain 
Monte Carlo (MCMC) method. The SAP specified the following two sensitivity analyses for the 
handling of missing data:

 Time-matched last observation carried forward (LOCF) approach (e.g., if a subject is 
missing CEA data at hour 3 on Day 29, then the missing value will be imputed using the 
CEA value from hour 3 on Day 15).

 Single-imputation via the average value (e.g., if a subject in the vehicle arm is missing 
CEA data at hour 3 on Day 29, then the missing value will be imputed using the average 
of all CEA values for subjects in the vehicle arm who have non-missing CEA data at hour 
3 on Day 29). 

For the secondary endpoint of percent change from baseline in Rosacea Facial Redness as 
measured by digital image analysis measured at hours 3, 6, 9, and 12 on Day 29, the SAP 
specified using the last observation carried forward (LOCF) approach to impute missing data. 
For the secondary endpoints based on SAT-RFR Item #8 and SAT-RFR Item #4, the SAP 
specified imputing missing data using the time-match LOCF approach. 

3.2.3 Patient Disposition, Demographics and Baseline Characteristics

Trial 004 enrolled and randomized a total of 440 subjects (222 to RHOFADE and 218 to vehicle) 
from 20 sites in the United States. Trial 005 enrolled and randomized a total of 445 subjects (224 
to RHOFADE and 221 to vehicle) from 24 sites in the United States. In both trials, the 
discontinuation rate was higher in the RHOFADE arm compared to the vehicle arm. The 
discontinuation rates were very similar between the trials. The reasons for discontinuation are 
presented in Table 6. 

Table 6: Disposition of Subjects (ITT)
Trial 004 Trial 005

 RHOFADE 
(N=222)

Vehicle 
(N=218)

RHOFADE 
(N=224)

Vehicle 
(N=221)

Discontinued 12 (5%) 5 (2%) 11 (5%) 5 (2%)
  Adverse Event    4 (2%) 1 (<1%) 6 (3%) 1 (<1%)
  Lost to Follow-Up 4 (2%) 0 2 (1%) 2 (1%)
  Other 0 0 2 (1%) 0
  Personal Reasons 4 (2%) 4 (2%) 1 (<1%) 2 (1%)

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
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The demographics and baseline disease characteristics are presented in Table 7. The 
demographics and baseline disease characteristics were generally balanced across the treatment 
arms within each trial and were similar between each trial. Approximately 88% and 84% of 
subjects had a CEA score of 3 (moderate) at baseline in Trials 004 and 005, respectively. 
Approximately 91% and 93% of subjects had a SSA score of 3 (moderate) at baseline in Trials 
004 and 005, respectively. In Trial 005, one subject (15001-3308) in the RHOFADE arm had a 
baseline SSA score of 2 (mild) and therefore did not meet the baseline inclusion criterion for 
SSA.  

Table 7: Demographics and Baseline Disease Characteristics (ITT)
Trial 004 Trial 005

 RHOFADE 
(N=222)

Vehicle 
(N=218)

RHOFADE 
(N=224)

Vehicle 
(N=221)

Age
  Mean (SD) 50.5 (12.9) 48.5 (12.3) 49.3 (12.7) 51.4 (12.2)
  Median 50.5 48.0 49.0 52.0
  Range 19 – 81 19 – 74 18 – 88 22 – 87 
  Categories
     18-64 189 (85%) 194 (89%) 198 (88%) 193 (87%)
     65+ 33 (15%) 24 (11%) 26 (12%) 28 (13%)
Gender
  Male 50 (23%) 43 (20%) 47 (21%) 48 (22%)
  Female 172 (77%) 175 (80%) 177 (79%) 173 (78%)
Race
  White 203 (91%) 189 (87%) 201 (90%) 202 (91%)
  Black 3 (1%) 1 (<1%) 0 0
  Asian 2 (1%) 3 (1%) 1 (<1%) 3 (1%)
  Hispanic 14 (6%) 20 (9%) 22 (10%) 16 (7%)
  Other 0 5 (2%) 0 0
CEA
  3 – Moderate 194 (87%) 191 (88%) 187 (83%) 187 (85%)
  4 – Severe 28 (13%) 27 (12%) 37 (17%) 34 (15%)
SSA
  2 – Mild 0 0 1 (<1%) 0
  3 – Moderate 206 (93%) 194 (89%) 207 (92%) 200 (90%)
  4 – Severe 16 (7%) 24 (11%) 16 (7%) 21 (10%)

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
SD: Standard Deviation
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3.2.4 Primary Efficacy Results

RHOFADE cream, 1.0% was statistically superior (p-values ≤ 0.001) to vehicle cream on the 
primary efficacy endpoint in both trials. The results from the ITT and PP analyses were very 
similar and are presented in Table 8. As an additional analysis on composite success, the 
applicant separately tested each of the hour timepoints (i.e., hours 3, 6, 9 and 12) and the results 
of this additional analysis is presented in Table 9. For each of the 4 hour timepoints, RHOFADE 
cream, 1.0% was statistically superior (p-values ≤ 0.024) to vehicle cream in both trials. 

Table 8: Composite Success(1) by Hour on Day 29
 Trial 004 Trial 005 
 RHOFADE Vehicle P-value(3) RHOFADE Vehicle P-value(3)

ITT(2)  N=222 N=218  N=224 N=221  
  Hour 3 11.9% 5.5% 14.3% 7.4%
  Hour 6 15.5% 8.3% 13.4% 4.8%
  Hour 9 17.7% 6.0% 15.5% 8.5%
  Hour 12 14.8% 6.0%

<0.001

12.3% 6.1%

0.001

PP
  Hour 3 25/212 (11.8%) 12/215 (5.6%) 30/211 (14.2%) 16/215 (7.4%)
  Hour 6 33/212 (15.6%) 18/215 (8.4%) 28/211 (13.3%) 10/214 (4.7%)
  Hour 9 38/211 (18.0%) 12/215 (5.6%) 33/211 (15.6%) 17/214 (7.9%)
  Hour 12 32/211 (15.2%) 12/215 (5.6%)

<0.001

26/211 (12.3%) 13/213 (6.1%)

0.001

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
(3) P-value is based on a GEE model with treatment, analysis center and timepoint (hours 3, 6, 9 and 12) as factors in the model. 

Table 9: Composite Success(1) by Hour on Day 29 (ITT, MI(2))
 Trial 004 Trial 005

 
RHOFADE 

(N=222)
Vehicle 
(N=218) P-Value(3)

RHOFADE 
(N=224)

Vehicle 
(N=221) P-Value(3)

Day 29     
  Hour 3 11.9% 5.5%   0.017 14.3% 7.4% 0.020
  Hour 6 15.5% 8.3%   0.018 13.4% 4.8% 0.002
  Hour 9 17.7% 6.0% <0.001 15.5% 8.5% 0.023
  Hour 12 14.8% 6.0%   0.002 12.3% 6.1% 0.024
  Overall <0.001 0.001
Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
(3) P-value for the overall is based on a GEE model with treatment, analysis center and timepoint (hours 3, 6, 9 and 12) as factors in the model. 

P-value for the individual hours is based on a CMH test stratified by analysis center. 

As sensitivity analyses for the primary efficacy endpoint, the protocol specified using the 
following alternative definitions of composite success:
1. Averaged Composite Success: achieving at least a 2-grade improvement from baseline to 

Day 29 on both the average of the CEA scores over hours 3, 6, 9, and 12 and the average of 
the SSA scores over hours 3, 6, 9, and 12

2. Total Composite Success: achieving at least a 2-grade improvement from baseline to Day 29 
on both the CEA and SSA at each hour 3, 6, 9 and 12 (concurrently)
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Table 10 presents the results for the above alternative definitions of composite success.

Table 10: Applicant’s Sensitivity Analyses for the Primary Endpoint on Day 29 (ITT, MI(1))
 Trial 004 Trial 005 

 
RHOFADE

(N=222)
Vehicle 
(N=218) P-value(4)

RHOFADE 
(N=224)

Vehicle 
(N=221) P-value(4)

Averaged(2) Composite Success 7.0% 2.8% 0.037 6.7% 0.9% 0.002
Total(3) Composite Success 5.9% 2.3% 0.057 5.4% 0.9% 0.007
Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
(2) Averaged Composite Success: achieving at least a 2-grade improvement from baseline to Day 29 on both the average of the CEA scores 

over hours 3, 6, 9, and 12 and the average of the SSA scores over hours 3, 6, 9, and 12
(3) Total Composite Success: achieving at least a 2-grade improvement from baseline to Day 29 on both the CEA and SSA at each hour 3, 6, 9 

and 12 (concurrently)
(4) P-value is based on the CMH test stratified by analysis center. 

Table 11 provides the number of subjects with missing data for the primary efficacy endpoint by 
hour and treatment arm for both trials. In both trials, the proportion of subjects with missing data 
on Day 29 was higher for the RHOFADE arm compared to the vehicle arm. The proportion of 
subjects with missing data for the RHOFADE arm was similar between the two trials; however, 
the proportion of subjects with missing data for the vehicle arm was slightly higher in Trial 005 
compared to Trial 004.

Table 11: Missing Data for Composite Success by Hour on Day 29 (ITT)
Trial 004 Trial 005

 RHOFADE 
(N=222)

Vehicle 
(N=218)

RHOFADE 
(N=224)

Vehicle 
(N=221)

Hour 3 10 (4.5%) 2 (0.9%) 10 (4.5%) 5 (2.3%)
Hour 6 10 (4.5%) 2 (0.9%) 10 (4.5%) 6 (2.7%)
Hour 9 11 (5.0%) 2 (0.9%) 10 (4.5%) 6 (2.7%)
Hour 12 11 (5.0%) 2 (0.9%) 10 (4.5%) 7 (3.2%)

Source: Reviewer’s Analysis

The protocol-specified primary imputation method was the multiple imputation (MI) approach. 
The SAP specified the following two sensitivity analyses for the handling of missing data:

 Time-matched last observation carried forward (LOCF) approach (e.g., if a subject is 
missing CEA data at hour 3 on Day 29, then the missing value will be imputed using the 
CEA value from hour 3 on Day 15).

 Single-imputation via the average value (e.g., if a subject in the vehicle arm is missing 
CEA data at hour 3 on Day 29, then the missing value will be imputed using the average 
of all CEA values for subjects in the vehicle arm who have non-missing CEA data at hour 
3 on Day 29). 

This reviewer conducted two additional sensitivity analyses where missing data was imputed as 
failures and missing data was imputed under the worst cases scenario (i.e., missing data for the 
RHOFADE arm is imputed as failures and missing data for the vehicle arm is imputed as 
successes). Table 12 presents the results for primary efficacy endpoint in both trials by the 
various imputation methods. For both trials, the results were generally similar across the various 
methods; however, under the worst case scenario, the results for Trial 005 became marginally 
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non-significant (p-value = 0.066). This was due to a higher amount of missing data in the vehicle 
arm for Trial 005 compared to Trial 004.

Table 12: Comparison of Different Approaches for Handling Missing Data for Composite 
Success(1) by Hour on Day 29 (ITT)

 Trial 004 Trial 005 

Method  Timepoint
RHOFADE 

(N=222)
Vehicle
(N=218) P-value(7)

RHOFADE 
(N=224)

Vehicle
(N=221) P-value(7)

MI (Primary)(2)   Hour 3 11.9% 5.5% 14.3% 7.4%
  Hour 6 15.5% 8.3% 13.4% 4.8%
  Hour 9 17.7% 6.0% 15.5% 8.5%
  Hour 12 14.8% 6.0%

<0.001

12.3% 6.1%

0.001

LOCF(3)   Hour 3 25 (11.3%) 12 (5.5%) 31 (13.8%) 18 (8.1%)
  Hour 6 33 (14.9%) 18 (8.3%) 29 (13.0%) 11 (5.0%)
  Hour 9 38 (17.1%) 13 (6.0%) 34 (15.2%) 19 (8.6%)
  Hour 12 32 (14.4%) 13 (6.0%)

<0.001

27 (12.1%) 14 (6.3%)

0.004

Average Value(4)   Hour 3 26 (11.7%) 12 (5.5%) 31 (13.8%) 17 (7.7%)
  Hour 6 34 (15.3%) 18 (8.3%) 29 (13.0%) 11 (5.0%)
  Hour 9 39 (17.6%) 13 (6.0%) 34 (15.2%) 19 (8.6%)
  Hour 12 33 (14.9%) 13 (6.0%)

<0.001

27 (12.1%) 14 (6.3%)

0.004

Failure(5)   Hour 3 25 (11.3%) 12 (5.5%) 31 (13.8%) 16 (7.4%)
  Hour 6 33 (14.9%) 18 (8.3%) 29 (13.0%) 10 (4.5%)
  Hour 9 38 (17.1%) 13 (6.0%) 34 (15.2%) 18 (8.1%)
  Hour 12 32 (14.4%) 13 (6.0%)

0.003

27 (12.1%) 13 (5.9%)

0.001

Worst Case(6)   Hour 3 25 (11.3%) 31 (13.8%)
  Hour 6 33 (14.9%) 29 (13.0%)
  Hour 9 38 (17.1%) 34 (15.2%)
  Hour 12 32 (14.4%)

14 (6.4%)
20 (9.2%)
15 (6.9%)
15 (6.9%)

0.003

27 (12.1%)

21 (9.5%)
16 (7.2%)
24 (10.9%)
20 (9.1%)

0.066

Source: Reviewer’s Analysis and Applicant’s Analysis
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
(3) Time-matched last observation carried forward (LOCF) approach (e.g., if a subject is missing CEA data at hour 3 on Day 29, then the 

missing value will be imputed using the CEA value from hour 3 on Day 15).
(4) Single-imputation via the average value (e.g., if a subject in the vehicle arm is missing CEA data at hour 3 on Day 29, then the missing 

value will be imputed using the average of all CEA values for subjects in the vehicle arm who have non-missing CEA data at hour 3 on Day 
29).

(5) Missing data is imputed as failures.
(6) Missing data for the RHOFADE arm is imputed as failures and missing data for the vehicle arm is imputed as successes.
(7) P-value is based on a GEE model with treatment, analysis center and timepoint (hours 3, 6, 9 and 12) as factors in the model. 

3.2.5 Secondary Efficacy Results

Table 13 presents the results of the secondary efficacy endpoints for the ITT population. The 
results for the PP population (not shown) were similar to those for the ITT. To control the Type I 
error rate for testing multiple secondary efficacy endpoints, the protocol specified using a 
sequential gatekeeping approach. Therefore, although the p-values for the last secondary 
endpoint (i.e., proportion of subjects with a ≥1-grade Improvement on SSA at on Day 1) are ≤ 
0.002 in both trials, they cannot be considered statistically significant since the p-values for the 
2nd to last secondary endpoint (i.e., change from baseline on SAT-RFR Item #4 on Day 29) were 
not less than 0.05 in both trials.
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Table 13: Results for the Secondary Efficacy Endpoints (ITT)
 Trial 004 Trial 005 

 
RHOFADE

 (N=222)
Vehicle
(N=218) P-value

RHOFADE
 (N=224)

Vehicle
(N=221) P-value

≥2-grade Improvement on 
SSA on Day 29(1)   
  Hour 3 20.1% 11.1% 24.1% 15.8%
  Hour 6 23.3% 12.9% 24.8% 14.7%
  Hour 9 23.3% 12.0% 22.0% 16.0%
  Hour 12 25.0% 11.5%

<0.001(4)

23.7% 15.8%

0.011(4)

Percent Change from Baseline 
in Rosacea Facial Redness(2) 
on Day 29
  Hour 3
     Mean (SD) -21.4 (94.7) 61.5 (428.9) -6.7 (144.8) 36.5 (225.5)
     Median -29.7 3.9 -25.7 0
  Hour 6
     Mean (SD) -14.2 (97.8) 75.1 (498.8) 6.7 (170.7) 39.8 (198.1)
     Median -27.3 -1.3 -16.0 2.3
  Hour 9
     Mean (SD) -8.0 (92.9) 71.2 (398.1) 6.0 (131.9) 43.7 (200.5)
     Median -20.1 5.3 -11.0 5.2
  Hour 12
     Mean (SD) -5.4 (98.5) 74.2 (415.3) 9.2 (145.9) 38.8 (195.3)
     Median -14.8 1.2

<0.001(5)

-9.6 1.0

<0.001(5)

Success on SAT-RFR Item #9 
on Day 29(3)

  Hour 3 45.9% 27.5% 54.3% 34.1%
  Hour 6 43.7% 24.3% 49.3% 32.3%
  Hour 9 43.2% 23.4% 49.8% 33.6%
  Hour 12 41.9% 24.8%

<0.001(4)

47.5% 36.4%

<0.001(4)

Change from Baseline on SAT-
RFR Item #4 on Day 29(3)

  Hour 3 -1.5 -1.5 -1.8 -1.6
  Hour 6 -1.5 -1.5 -1.8 -1.6
  Hour 9 -1.5 -1.5 -1.8 -1.7
  Hour 12 -1.5 -1.5

0.906(4)

-1.8 -1.7

0.205(4)

≥1-grade Improvement on 
SSA at on Day 1(1)

  Hour 1 30.2% 17.4% 0.001(6) 29.7% 16.8% 0.002(6)

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
(2) Missing data was imputed using the last observation carried forward (LOCF) approach.
(3) Missing data was imputed using the time-matched LOCF approach.
(4) P-value is based on a GEE model with treatment, site (pooled) and timepoint (hours 3, 6, 9 and 12) as factors in the model.
(5) P-value is based on rank data using on a GEE model with treatment, site (pooled) and timepoint (hours 3, 6, 9 and 12) as factors in the 

model.
(6) P-value is based on the CMH test stratified by site (pooled). 
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3.2.6 Efficacy over Time

Figures 3 and 4 present composite success by hour and day for Trials 004 and 005, respectively. 
It should be noted that the evaluation of composite success on Day 1 and Day 15 was designated 
as exploratory endpoints and not included in the multiplicity testing strategy.  

Figure 3: Composite Success(1) by Hour and Day for Trial 004 (ITT, MI(2))

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.

Figure 4: Composite Success(1) by Hour and Day for Trial 005 (ITT, MI(2))

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
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3.3 Evaluation of Safety 

3.3.1 Extent of Exposure 

The extent of exposure to study product is presented in Table 14. The duration of exposure was 
similar between treatment arms within each trial and between each trial. The amount of study 
product used was slightly higher in Trial 004 compared to Trial 005.

Table 14: Extent of Exposure (Safety Population)
Trial 004 Trial 005

 RHOFADE
(N=222)

Vehicle 
(N=218)

RHOFADE
 (N=223)

Vehicle 
(N=221)

Treatment Duration (days)
  N 222 218 223 221
  Mean (SD) 28.4 (4.5) 29.1 (2.2) 28.4 (4.3) 28.8 (2.4)
  Median 29.0 29.0 29.0 29.0
  Range 1 – 36 1 – 36 3 – 39 1 – 39 
Amount of Drug Used (grams)
  N 217 215 221 221
  Mean (SD) 12.4 (6.9) 11.7 (5.9) 11.3 (7.0) 10.2 (5.9)
  Median 10.7 10.3 9.7 8.9
  Range -0.1 – 37.2 0.1 – 31.3 -0.6 – 37.0 -2.1 – 27.9 
Average Daily Amount of Drug 
Used (grams/day)
  N 217 215 220 221
  Mean (SD) 0.46 (0.40) 0.40 (0.20) 0.40 (0.24) 0.36 (0.20)
  Median 0.38 0.35 0.35 0.31
  Range -0.004 – 5.08 0.003 – 1.16 -0.02 – 1.37 -0.08 – 0.95

Source: pg. 130 and 1164 of Study Report for Trial 004 and pg. 131 and 1259 of Study Report for Trial 005.

3.3.2 Adverse Events

Table 15 presents an overview of the adverse events reported during both trials. The treatment-
related adverse events reported in at least 1% of subjects in either treatment for both trials are 
presented in Table 16.

Table 15: Overview of Adverse Events Reported (Safety Population)
Trial 004 Trial 005 Pooled Trials

Subjects With:
RHOFADE

(N=222)
Vehicle 
(N=218)

RHOFADE
 (N=223)

Vehicle 
(N=221)

RHOFADE
 (N=445)

Vehicle 
(N=439)

Any TEAEs 38 (17%) 23 (11%) 56 (25%) 47 (21%) 94 (21%) 70 (16%)
Treatment-Related TEAEs 14 (6%) 1 (<1%) 19 (9%) 11 (5%) 33 (7%) 12 (3%)
Any Serious TEAEs 1 (<1%) 3 (1%) 3 (1%) 2 (1%) 4 (1%) 5 (1%)
Treatment-Related Serious 
TEAEs 0 0 0 0 0 0

Application-site TEAEs 16 (7%) 2 (1%) 27 (12%) 13 (6%) 43 (10%) 15 (3%)
Any TEAEs Leading to 
Discontinuation 4 (2%) 1 (<1%) 6 (3%) 1 (<1%) 10 (2%) 2 (<1%)

Source: pg. 132 of Study Report for Trial 004 and pg. 133 of Study Report for Trial 005.
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Table 16: Treatment-Emergent Adverse Events (TEAE) Reported by ≥1% of Subjects 
Within Any Treatment Group and Trial (Safety Population)

Trial 004 Trial 005 Pooled Trials
System Organ Class /  
Preferred Term

RHOFADE
(N=222)

Vehicle 
(N=218)

RHOFADE
 (N=223)

Vehicle
(N=221)

RHOFADE
 (N=445)

Vehicle
(N=439)

Gastrointestinal disorders
  Vomiting 0 0 0 3 (1%) 0 3 (1%)
General disorders and 
administration site conditions
  Application site pruritus 0 0 4 (2%) 4 (2%) 4 (1%) 4 (1%)
  Application site dermatitis 3 (1%) 0 4 (2%) 0 7 (2%) 0
  Application site erythema 3 (1%) 0 2 (1%) 2 (1%) 5 (1%) 2 (<1%)
Infections and infestations
  Upper respiratory tract infection 0 1 (<1%) 1 (<1%) 4 (2%) 1 (<1%) 5 (1%)
Nervous System disorders
  Headache 2 (1%) 2 (1%) 4 (2%) 9 (4%) 6 (1%) 11 (3%)
Skin and subcutaneous 
tissue disorders
  Rosacea 0 0 7 (3%) 1 (<1%) 7 (2%) 1 (<1%)

Source: pg. 134 of Study Report for Trial 004 and pg. 135 of Study Report for Trial 005.

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race, Age and Baseline Disease Severity

Figures 5 and 6 display the composite success rates by hour and gender on Day 29 for Trials 004 
and 005, respectively. In both trials, the treatment effect was slightly larger in females compared 
to males. Age was dichotomized by this reviewer into two groups (18-64 and ≥65) and the 
results for these subgroups are displayed in Figures 7 and 8 for Trials 004 and 005, respectively. 
The treatment effect was slightly larger in subjects aged ≥65 years compared to subjects aged 18-
64 years in both trials. Figures 9 and 10 display the results by race (Caucasian vs. non-
Caucasian). The treatment effect was larger in non-Caucasians compared to Caucasians in Trial 
004. For the non-Caucasians in Trial 005, the response rate at hour 3 was higher in the vehicle 
arm compared to the RHOFADE arm. It should be noted that only 11% of subjects in Trial 004 
and 9% of subjects in Trial 005 were non-Caucasian. Figures 11, 12, 13 and 14 present the 
results by baseline disease severity (i.e., baseline CEA and SSA scores) and the treatment effects 
were generally similar across the severity subgroups.      
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Figure 5: Composite Success(1) by Hour and Gender on Day 29 for Trial 004 (ITT, MI(2))

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.

Figure 6: Composite Success(1) by Hour and Gender on Day 29 for Trial 005 (ITT, MI(2))

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
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Figure 7: Composite Success(1) by Hour and Age on Day 29 for Trial 004 (ITT, MI(2))

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.

Figure 8: Composite Success(1) by Hour and Age on Day 29 for Trial 005 (ITT, MI(2))

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
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Figure 9: Composite Success(1) by Hour and Race on Day 29 for Trial 004 (ITT, MI(2))

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.

Figure 10: Composite Success(1) by Hour and Race on Day 29 for Trial 005 (ITT, MI(2))

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
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Figure 11: Composite Success(1) by Hour and Baseline CEA Score on Day 29 for Trial 004 
(ITT, MI(2))

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.

Figure 12: Composite Success(1) by Hour and Baseline CEA Score on Day 29 for Trial 005 
(ITT, MI(2))

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
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Figure 13: Composite Success(1) by Hour and Baseline SSA Score on Day 29 for Trial 004 
(ITT, MI(2))

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.

Figure 14: Composite Success(1) by Hour and Baseline SSA Score on Day 29 for Trial 005 
(ITT, MI(2))

Source: Reviewer’s Analysis (same results as Applicant’s Analysis)
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
(3) One subject (15001-3308) in the RHOFADE arm had a baseline SSA score of 2 (mild) and is not included in the plot.
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4.2 Center

Trial 004 enrolled subjects from 20 sites in the United States and Trial 005 enrolled subjects 
from 24 sites in the United States. The SAP specified pooling centers that enrolled less than 24 
subjects. The applicant pooled centers based on 4 regional areas (i.e., northeastern states of U.S., 
southern states of U.S., west coast states of U.S., and all other states of the U.S.). For Trial 004, a 
total of 12 centers did not meet the minimum and the pooling process yielded 12 analysis centers 
(6 unpooled and 6 pooled). For Trial 005, a total of 16 centers did not meet the minimum and the 
pooling process yielded 12 analysis centers (8 unpooled and 4 pooled). 

Tables 17 and 18 present the results for the primary efficacy endpoint on Day 29 by analysis 
centers for Trials 004 and 005, respectively. Efficacy results varied among analysis centers. A 
few centers had higher efficacy with vehicle cream than with RHOFADE cream, 1.0%. Per the 
protocol, an interaction term between treatment and analysis center was examined in the GEE 
model. The p-value for the interaction was 0.059 for Trial 004 and 0.877 for Trial 005. 

As the pooling process could mask center effects, this reviewer conducted a sensitivity analysis 
where each center (prior to pooling) was removed and the primary efficacy endpoint was 
analyzed. The removal of any one center did not affect the overall conclusion in Trial 004 (p-
values ≤0.002) or in Trial 005 (p-values ≤0.007). 
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Table 17: Composite Success(1) on Day 29 by Analysis Centers for Trial 004 (ITT, MI(2))
Sample Size RHOFADE VehicleAnalysis 

Center RHOFADE Vehicle Hour 3 Hour 6 Hour 9 Hour 12 Hour 3 Hour 6 Hour 9 Hour 12
14001 34 32 12.9% 19.4% 19.4% 12.6% 0% 6.3% 0% 0.3%
14003 32 32 6.3% 0% 6.3% 6.3% 12.5% 6.3% 6.3% 12.5%
14005 42 38 11.9% 15.7% 20.2% 5.7% 0% 5.3% 0% 0%
14006 44 46 18.2% 18.2% 27.3% 18.2% 8.7% 13.0% 4.3% 8.7%
14007 32 32 19.4% 19.4% 32.2% 43.8% 12.5% 25.0% 25.0% 25.0%
14008 44 46 9.1% 13.6% 13.6% 9.1% 13.0% 13.0% 8.7% 4.3%
14011 34 30 5.9% 5.9% 0% 0.3% 0% 0% 0% 0%
14012 28 26 28.6% 21.4% 21.4% 28.6% 0% 0% 0% 0%
14013 32 32 6.3% 6.3% 12.5% 6.3% 6.3% 12.5% 6.3% 0%
14014 32 32 7.5% 19.4% 12.8% 19.4% 12.5% 12.8% 13.1% 6.3%
14015 50 50 8.0% 16.0% 16.0% 16.0% 0% 4.0% 4.0% 8.0%
14020 40 40 12.0% 28.0% 27.3% 16.8% 0% 0% 5.0% 5.0%
Overall 222 218 11.9% 15.5% 17.7% 14.8% 5.5% 8.3% 6.0% 6.0%

Source: Reviewer’s Analysis
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.

Table 18: Composite Success(1) on Day 29 by Analysis Centers for Trial 005 (ITT, MI(2))
Sample Size RHOFADE VehicleAnalysis 

Center RHOFADE Vehicle Hour 3 Hour 6 Hour 9 Hour 12 Hour 3 Hour 6 Hour 9 Hour 12
15001 30 32 13.3% 13.3% 20% 13.3% 0% 0% 18.8% 12.5%
15002 28 24 8.2% 15.4% 15.0% 7.5% 9.6% 2.9% 4.6% 3.3%
15003 22 26 18.2% 27.3% 27.3% 18.2% 16.2% 0.8% 0% 0%
15004 38 40 15.8% 10.5% 15.8% 10.5% 5.3% 5.5% 15.5% 10.5%
15006 38 30 11.3% 5.8% 11.1% 10.8% 0% 0% 0% 6.7%
15009 32 34 12.5% 25.0% 12.5% 6.3% 0% 5.9% 5.9% 5.9%
15012 36 34 11.1% 11.1% 16.7% 16.7% 0% 0% 0% 11.8%
15015 26 26 30.8% 23.1% 30.8% 23.1% 23.5% 7.7% 8.5% 7.7%
15016 26 22 31.5% 15.4% 23.5% 15.8% 9.1% 0% 18.2% 0%
15018 40 40 0.5% 1.3% 5.5% 0.8% 15.0% 15.0% 10% 5.0%
15019 42 38 20.5% 16.0% 14.5% 14.8% 21.1% 10.5% 10.5% 10.5%
15021 44 48 18.4% 23.4% 14.3% 23.2% 0% 0% 8.3% 4.2%
15023 46 48 5.0% 0% 9.3% 4.8% 4.2% 8.3% 8.3% 0%
Overall 224 221 14.3% 13.4% 15.5% 12.3% 7.4% 4.8% 8.5% 6.1%

Source: Reviewer’s Analysis
(1) Composite success is defined as 2-grade improvement on both CEA and SSA. 
(2) Missing data was imputed using the multiple imputation (MI) approach. The rates displayed are the averages over the 20 imputed datasets.
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5 SUMMARY AND CONCLUSIONS

5.1 Statistical Issues and Collective Evidence

The applicant submitted data from two identically-designed, randomized, multicenter, vehicle-
controlled, parallel-group, pivotal Phase 3 trials (Trials 004 and 005). The trials evaluated the 
safety and efficacy of RHOFADE cream, 1.0% compared to vehicle cream. The trials enrolled 
subjects age 18 years or older with a clinical diagnosis of facial rosacea that had a Clinician 
Erythema Assessment (CEA) score of 3 (moderate erythema) or greater and a Subject Self-
Assessment (SSA) score 3 (moderate redness) or greater. For these two Phase 3 trials, there were 
no major statistical issues affecting the overall conclusions.

The protocol-specified primary efficacy endpoint was the proportion of subjects with composite 
success (defined as a 2-grade improvement from baseline in both CEA and SSA) measured at 
hours 3, 6, 9 and 12 on Day 29. The applicant analyzed the primary endpoint using the 
Generalized Estimating Equation (GEE) method to account for the repeated measures on each 
subject (i.e., hours 3, 6, 9, and 12). In both trials, RHOFADE cream, 1.0% was statistically 
superior (p-values <0.001) to vehicle cream, see Table 8 on page 8 of this review.

For the handling of missing data, the results for the primary efficacy endpoint were similar 
between the primary imputation method (i.e., multiple imputation using MCMC) and the 
applicant’s sensitivity analyses. This reviewer conducted two additional sensitivity analyses 
where missing data was imputed as failures and missing data was imputed under the worst cases 
scenario (i.e., missing data for the RHOFADE arm is imputed as failures and missing data for the 
vehicle arm is imputed as successes). The results were generally similar to the other imputation 
methods; however, under the worst case scenario, the results for Trial 005 became marginally 
non-significant (p-value = 0.066). This was due to a higher amount of missing data in the vehicle 
arm for Trial 005 compared to Trial 004.

Efficacy results varied among analysis centers. A few centers had higher efficacy with vehicle 
cream than with RHOFADE cream, 1.0%. The applicant’s investigation of the treatment by 
center interaction focused on the effects after pooling. As the pooling process could mask center 
effects, this reviewer conducted a sensitivity analysis where each center (prior to pooling) was 
removed and the primary efficacy endpoint was then analyzed. The removal of any one center 
did not affect the overall conclusions in Trial 004 (p-values ≤0.002) or in Trial 005 (p-values 
≤0.007).

5.2 Conclusions and Recommendations

Efficacy findings from the two pivotal Phase 3 trials (Trials 004 and 005) established the 
efficacy of RHOFADE (oxymetazoline) cream, 1.0% for the topical treatment of persistent facial 
erythema associated with rosacea in adults.  
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1. Summary  

 
In this submission the sponsor included the report of one animal carcinogenicity study in hemizygous Tg.rasH2  
mice. This study was intended to assess the carcinogenic potential of Oxymetazoline when administered orally 
(gavage) at appropriate drug levels for  26 weeks.  
 
Two separate experiments were conducted, one in males and one in females. In each of these two 
experiments there were three treated groups, one vehicle control group and one positive control group. One 
hundred Tg.rasH2 mice of each sex were randomly assigned to the treated and vehicle control groups in 
equal size of 25 mice per group. Ten mice of each sex were assigned to the positive control group. The dose 
levels for treated groups were 0.5, 1.0, and 2.5 mg/kg/day. The mice in the vehicle control group  received 
the vehicle (sterile water) only. The study was designed to continue for up to 26 weeks for both sexes, 
however in accordance with study termination criteria, all surviving mice were sacrificed during Week 27 of 
the dosing phase. The mice in the positive control group  received a total of 3 intraperitoneal injections of 
1000 mg/kg urethane in saline once on Days 1, 3, and 5 and surviving mice were sacrificed and necropsied 
on Days 120 (females) and 122 (males). 
 
The mortality data analysis results did not show a statistically significant dose response relationship in mortality 
across the treatment groups in either sex. The pairwise comparison also did not show statistically significant 
increases in  mortality in any treated group in either sex compared to their respective control.  
 
The tumor data analysis results did not show statistically significant dose response relationship in tumor 
incidence in any observed tumor types across the treatment groups in either sex. The pairwise comparisons 
did not show statistically significant increases in incidence in any observed tumor type in any treated group in 
either sex when compared to their respective vehicle control. The positive group showed statistically 
significant increases in the incidence of a number of tumor types in both males and females (p<0.05), when 
compared to the vehicle control.  Those tumor types included alveolar-bronchiolar adenoma and alveolar-
bronchiolar carcinoma, and hemangiosarcoma in lungs with bronchi, hemangiosarcoma in spleen for both 
male and female mice. 
 
The counts of the tumor data anlaysis from Table 7, Table 8, Table 9 and Table 10 are the same as the 
sponsor’s counts of tumor data analysis.  
 

2. Background 
 
In this submission the sponsor included the report of one animal carcinogenicity study in hemizygous Tg.rasH2 
mice. This study was intended to assess the carcinogenic potential of oxymetazoline HCI when administered 
orally (gavage) at appropriate drug levels for about 26 weeks. Results of this review have been discussed with the 
reviewing pharmacologist Dr. Hill and Dr. Li. This reviewer analyzed the SAS data sets of these studies received 
from the sponsor on April 26, 2016 via IND208552/0003. 
 
In this review the phrase "dose response relationship" refers to the linear component of the effect of treatment, 
and not necessarily to a strictly increasing or decreasing mortality or tumor incidence rate as the dose increases. 
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3. Mouse Study  
 
Two separate experiments were conducted, one in males and one in females. In each of these two 
experiments there were three treated groups, one vehicle control group and one positive control group. One 
hundred Tg.rasH2 mice of each sex were randomly assigned to the treated and vehicle control groups in 
equal size of 25 mice per group. Ten mice of each sex were assigned to the positive control group. The dose 
levels for treated groups were 0.5, 1.0, or 2.5 mg/kg/day. In this review these dose groups would be referred 
to as the low, medium, and high dose groups, respectively. The mice in the vehicle control group  received 
the vehicle (sterile water) only. The study was designed to continue for up to 26 weeks for both sexes. All 
surviving mice were sacrificed during Week 27. The mice in the positive control group  received a total of 3 
intraperitoneal injections of 1000 mg/kg urethane in saline once on Days 1, 3, and 5 and surviving mice were 
sacrificed and necropsied on Days 120 (females) and 122 (males).  
 

Table 1: Study Design in Mouse Study  
Protocol 

Group No. 
Oxymetazoline HCl 

Dose Levels 
(mg/kg/day) 

Number of Animals 
Examined 

Males Females 
1 0 25 25 
2 0.5 25 25 
3 1.0 25 25 
4 2.5 25 25 
5 1000 mg/kg 

urethane 
(Positive Control) 

10 10 

 
 

3.1. Sponsor's analyses 
 

Survival analysis 
 
The sponsor performed Kaplan-Meier estimates of group survival rates by sex and showed the survival rates 
graphically. The generalized Wilcoxon test for survival was used to test the homogeneity of survival rates 
across the vehicle control (control) and drug-treated groups, by sex, at the 0.05 significance level. If the 
survival rates were significantly different, the generalized Wilcoxon test was used to make pairwise 
comparisons of each drug-treated group with the vehicle control group. Additionally, the positive control 
group was compared to the vehicle control group using the generalized Wilcoxon test.  
 
Survival times in which the status of the animal’s death was classified as terminal sacrifice (including 
intermittent sacrifice for the positive control group) were considered censored values for the purpose of the 
Kaplan-Meier estimates and survival rate analyses. There were no accidental deaths in this study. 
 
Sponsor’s findings: The sponsor analysis did not show a statistically significant dose response relationship in 
mortality among the drug-treated groups and vehicle control group in either sex. The sponsor analysis also 
did not show any statistically significant difference in mortality between the positive control group and 
vehicle control group in either sex.  
 

Tumor data analysis 
 
The incidences of incidential tumor types were analyzed, by sex, using Peto’s prevalence method, without 
continuity correction. The following fixed intervals were used for incidental tumor analyses: days 1 - end of 
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study (up to, but not including, scheduled terminal sacrifices), and scheduled terminal sacrifice. All tumor 
types in the scheduled terminal sacrifice interval were considered incidental for the purpose of statistical 
analysis. 
 
Tumor types classified as mortality-independent were analyzed with Peto’s on-set method incorporating the 
day of detection. 
 
Tumor types  classified as fatal were analyzed with Peto’s death-rate method. 
 
Each diagnosed tumor type was analyzed separately and, at the discretion of the study director, analysis of 
combined tumor types and/or organs was performed. All metastases and invasive tumors were considered 
secondary and not included in the analyses. 
 
A 1-sided comparison of each drug-treated group with the vehicle control was performed. An exact 
permutation test was conducted for analyses with low tumor incidence. Findings were evaluated for statistical 
significance at both the 0.01 and 0.05 levels. 
 
The positive control was compared to the vehicle control group with a 1-sided Fisher’s exact test at both the 
0.01 and 0.05 significance levels. Only the following tumor types were statistically analyzed: alveolar-
bronchiolar adenoma, alveolar-bronchiolar carcinoma, and hemangiosarcoma in the spleen. 
 
Sponsor’s findings:  
 
The sponsor’s analyses did not show a statistically significant dose response relationship among the treated 
and vehicle control groups in any of the observed tumor types in male mice. Among females there was a 
statistically significant increase in alveolar-bronchiolar adenoma and the combination of carcinoma and 
adenoma in the lungs with bronchi when comparing the 1.0 mg/kg/day dose group to the vehicle control. 
No other statistical significant differences when comparing the vehicle control and individual treated groups 
in female mice. 
 

3.2. Reviewer's analyses  
 
To verify the sponsor’s analyses and to perform additional analyses suggested by the reviewing pharmacologist, 
the reviewer independently performed survival and tumor data analyses. Data used in this reviewer's analyses 
were provided by the sponsor electronically in NDA208552/0003. The significance level for all statistical tests 
was set at 0.05. 
 

Survival analysis 
 
The survival distributions of three treated groups, one vehical control group and one positive control group 
were estimated using the Kaplan-Meier product limit method. The dose response relationship in survival was 
tested using the likelihood ratio test and the homogeneity of survival distributions was tested using the log-rank 
test.  The Kaplan-Meier curves for survival rates are given in Figures 1 and 2 in the appendix for male and 
female mice, respectively. The intercurrent mortality data are given in Tables 3 and 4 in the appendix for male 
and female mice, respectively. Results of the tests for dose response relationship and homogeneity of survivals 
among the vehicle control and three treated groups are given in Tables 5 and 6 in the appendix for male and 
female mice, respectively.  Results of the tests for dose response relationship and homogeneity of survivals 
between the vehicle control and the positive control are given in Tables 11 and 12 in the appendix for male and 
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female mice, respectively.   
 
Reviewer’s findings:  
 
This reviewer’s analysis showed 8.0%, 4.0%, 4.0%, 8.0%, and 10% mortalities in male mice, and 4.0%, 0.0%, 
4.0%, 4.0% and 10% mortality in female mice in vehicol control, low, medium, high dose groups and positive 
control, respectively. The tests did not show a statistically significant dose response relationship in mortality 
across the treated groups and vehicle control in either sex. The pairwise comparison also did not show 
statistically significant decreases in mortality in any treated groups in either sex when compared to their vehicle 
control. The reviewer’s analysis did not show statistically significant increases in mortality between the vehicle 
control group and the positive control group in both male and female mice. 
 

Tumor data analysis 
 
The tumor data were analyzed for dose response relationships and pairwise comparison of each of the treated 
groups with vehicle control group. Both the dose response relationship tests and pairwise comparisons were 
performed using the Poly-K method described in the paper of Bailer and Portier (1988) and Bieler and Williams 
(1993).  
 
In this method an animal that lives through the full study period ( maxw ) or dies before the terminal sacrifice but 

develops the tumor type being tested gets a score of hs =1. An animal that dies at week hw  without a tumor 

before the end of the study gets a score of hs =
k

h

w
w










max

< 1. The adjusted group size is defined as Σ hs . As an 

interpretation, an animal with score hs =1 can be considered as a whole animal while an animal with score   

hs < 1 can be considered as a partial animal. The adjusted group size Σ hs is equal to N (the original group size) 
if all animals live up to the end of the study or if each animal that dies before the terminal sacrifice develops the 
tumor type being tested, otherwise the adjusted group size is less than N. These adjusted group sizes are then 
used for the dose response relationship (or the pairwise) tests using the Cochran-Armitage test.  
 
One critical point for Poly-k test is the choice of the appropriate value of k, which depends on the tumor 
incidence pattern with the increased dose. For long term 104 week standard rat and mouse studies, a value of 
k=3 is suggested in the literature. The present study is a 26 week study. For this kind of medium or short term 
study no such suggested value of k in the literature is known to this reviewer. Following the suggested value for 
long term studies, this reviewer analyzed the tumor data using k=3. For the calculation of p-values the exact 
permutation method was used.  
 
The tumor rates and the p-values for the positive dose response relationship tests and pairwise comparisons 
among vehicle control and three treated groups are listed in Tables 7 and 8 in the appendix for male and female 
mice, respectively. The tumor rates and the p-values for the pairwise comparisons between vehicle control and 
positive control are listed in Tables 9 and 10 in the appendix for male and female mice, respectively.   
   
 
Adjustment for multiple testing:  
 
For the adjustment of multiple testing of dose response relationship, the FDA guidance for the 
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carcinogenicity study design and data analysis suggests the use of test levels α=0.005 for common tumors and 
α=0.025 for rare tumors for a submission with chronic studies in two species, and a significance level α=0.01 
for common tumors and α=0.05 for rare tumors for a submission with one chronic study in one species in 
order to keep the false-positive rate at the nominal level of approximately 10%. A rare tumor is defined as one in 
which the published spontaneous tumor rate is less than 1%. For multiple pairwise comparisons of treated 
group with control the FDA guidance the suggested the use of test levels α=0.01 for common tumors and 
α=0.05 for rare tumors, in order to keep the false-positive rate at the nominal level of approximately 10% for 
submissions with chronic studies in two or one species. 
 
It should be noted that the FDA guidance for multiple testing for dose response relationship is based on a 
publication by Lin and Rahman (1998). In this work the authors investigated the use of this rule for Peto 
analysis. However, in a later work Rahman and Lin (2008) showed that this rule for multiple testing for dose 
response relationship is also suitable for Poly-K tests. 
 
Following the FDA guidance for the carcinogenicity study design and data analysis for a 26 week study, all 
tests were performed at 0.05 level in the reviewer’s analysis. 
 
Reviewer’s findings:  
 
Based on the criteria of adjustment for multiple testing discussed in the mouse data analysis section, no 
tumor types have statistically significant dose response relationship in male or female mice. The pairwise 
comparisons did not show a statistically significant increase in incidence in any observed tumor type in any 
treated group in either sex when compared to their respective control. 
 
Following tumor types showed p-values less than or equal to 0.05 for pairwise differences in tumor incidence 
between the positive control group and the vehicle control group. 
 
The analysis showed statistically significant increases in incidences of alveolar-bronchiolar adenoma (lungs 
with bronchi), alveolar-bronchiolar carcinoma (lungs with bronchi) , hemangiosarcoma (lungs with bronchi), 
hemangiosarcoma (spleen)  in the positive control group in both male and female mice when compared to 
their vehicle control group. 
 

Table 2: Tumor Types with P-Values ≤ 0.05 for Comparison of Vehicle Control and 
Positive Control in Mice 

 
Sex Organ Name Tumor Name 0 mg 

Vehicle 
Control 

N=25 

1000 
mg 

Positive 
Control 

N=10 

P_Value 
VC* vs. 

PC** 

Male lungs with 
bronchi 

alveolar-bronchiolar adenoma 4 10 <0.001* 

   alveolar-bronchiolar 
carcinoma 

1 5 <0.001* 

  hemangiosarcoma 0 3 0.0027* 

 spleen hemangiosarcoma 2 9 <0.001* 

Female lungs with 
bronchi 

alveolar-bronchiolar adenoma 1 10 <0.001* 

Reference ID: 3980209



NDA208552 (Oxymetazoline HCl)                                                                                                    Page 8 of 16 
 

 

 

 

Sex Organ Name Tumor Name 0 mg 
Vehicle 
Control 

N=25 

1000 
mg 

Positive 
Control 

N=10 

P_Value 
VC* vs. 

PC** 

   alveolar-bronchiolar 
carcinoma 

0 8 <0.001* 

   hemangiosarcoma 0 2 0.0159* 

 spleen hemangiosarcoma 1 10 <0.001* 
 *VC- Vehicle Control 
 **PC- Positivie Control 
 
 

4. Conclusion  
 
In this submission the sponsor included reports of one animal carcinogenicity study in mice. This study was 
intended to assess the carcinogenic potential of Oxymetazoline when administered orally (gavage) at appropriate 
drug levels for  26 weeks.  
 
Two separate experiments were conducted, one in males and one in females. In each of these two 
experiments there were three treated groups, one vehicle control group and one positive control group. One 
hundred Tg.rasH2 mice of each sex were randomly assigned to the treated and vehicle control groups in 
equal size of 25 mice per group. Ten mice of each sex were assigned to the positive control group. The dose 
levels for treated groups were 0.5, 1.0, and 2.5 mg/kg/day. The mice in the vehicle control group  received 
the vehicle (sterile water) only. The study was designed to continue for up to 26 weeks for both sexes, 
however in accordance with study termination criteria, all surviving mice were sacrificed during Week 27 of 
the dosing phase. The mice in the positive control group  received a total of 3 intraperitoneal injections of 
1000 mg/kg urethane in saline once on Days 1, 3, and 5 and surviving mice were sacrificed and necropsied 
on Days 120 (females) and 122 (males). 
 
The survival data analysis results did not show statistically significant dose response relationship in mortality 
across the treatment groups in either sex. The pairwise comparison also did not show statistically significant 
increases in mortality in any treated group in either sex when compared to their respective control.  
 
The tumor data analysis results did not show a statistically significant dose response relationship in tumor 
incidence across the treatment groups in any observed tumor type in either sex. The pairwise comparisons did 
not show statistically significant increases in incidence in any observed tumor type in any treated group in 
either sex when compared to their respective vehicle control. The positive group showed statistically 
significant increases in the incidence of a number of tumors in both males and females (p<0.05), when 
compared to the vehicle control group.  Those tumor types included alveolar-bronchiolar adenoma and 
alveolar-bronchiolar carcinoma, and hemangiosarcoma in lungs with bronchi, hemangiosarcoma in spleen in 
both male and female mice. 
 
The counts of the tumor data anlaysis from Table 7, Table 8, Table 9 and Table 10 are the same as the 
sponsor’s counts of tumor data analysis.  
 
                                                                                                                     Zhuang Miao, Ph.D. 
                                                                                                                            Mathematical Statistician 
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Mathematical Statistician, Team Leader, Biometrics-6 
 
cc: 
Archival NDA 208552       
Yi Tsong, Ph.D. 
Barbara Hill, Ph.D. 
Cindy (Xinguang) Li, Ph.D. 
Dawn Williams, BSN, USPHS 
Feng Zhou 
Lillian Patrician        
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5. Appendix 
 

Table 3: Intercurrent Mortality Rate -Male Mice 
 

  0 mg|kg|day 0.5 mg|kg|day 1.0 mg|kg|day      2.5 mg|kg|day 1000 mg|kg Positive 
Control   

Week No. of 
Death 

Cum. 
% 

No. of 
Death 

Cum. 
% 

No. of 
Death 

Cum. 
% 

No. of Death Cum. 
% 

No. of 
Death 

Cum. % 

0 - 13 . .  . .  . . 2 8.00  . . 

14 - 26 2 8.00 1 4.00 1 4.00  . . 1 10 

Ter.Sac.(week 
18) 

. . . . . . . . 9 90.00 

Ter.Sac.(week 
27) 

23 92.00 24 96.00 24 96.00 23 92.00 . . 

 N=25  N=25  N=25  N=25  N=10  
Cum. %: Cumulative percentage except for Ter. Sac. 
 

 

 

Table 4: Intercurrent Mortality Rate -Female Mice 
 

  0 mg|kg|day 0.5 mg|kg|day 1.0 mg|kg|day 2.5 mg|kg|day    1000 mg|kg Positive 
Control   

Week No. of 
Death 

Cum. 
% 

No. of 
Death 

Cum. 
% 

No. of 
Death 

Cum. 
% 

No. of 
Death 

Cum. 
% 

No. of 
Death 

Cum. % 

0 - 13 . .  . .  1 4.00 1 4.00 . . 

14 - 26 1 4.00 . .  . .  1 4.00 1 10 

Ter.Sac.(week 
18) 

. . . . . . . . 9 90.00 

Ter.Sac.(week 
27) 

24 96.00 25 100.00 24 96.00 24 96.00 . . 

 N=25  N=25  N=25  N=25  N=10  
 
Cum. %: Cumulative percentage except for Ter. Sac. 
 

 

 

Table 5: Intercurrent Mortality Comparison between Treated Groups and Vehicle 
Control -Male Mice 

Test Statistic P_Value 

Dose-Response Likelihood Ratio 0.7944 

Homogeneity Log-Rank 0.8655 
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Table 6: Intercurrent Mortality Comparison between Treated Groups and Vehicle 
Control -Female Mice 

 
Test Statistic P_Value 

Dose-Response Likelihood Ratio 0.7671 

Homogeneity Log-Rank 0.7978 
                      

 
Table 7: Tumor Rates and P-Values for Dose Response Relationship and Pairwise 

Comparisons -Male Mice 
          

Organ 
Name 

Tumor Name 0 
mg|kg|day 

Vehicle 
Cont 
N=25 

0.5 
mg|kg|day 

Low 
N=25 

1.0 
mg|kg|day 

Med 
N=25 

2.5 
mg|kg|day 

High 
N=25 

P_Valu
e 

Dose 
Resp 

P_Valu
e 

VC vs. 
L 

P_Valu
e 

VC vs. 
M 

P_Valu
e 

VC vs. 
H 

ear papilloma 0 1 0 0 0.7500 0.5000 . . 

lungs with 
bronchi 

alveolar-bronchiolar adenoma 4 4 1 3 0.6883 0.6496 0.9777 0.7743 

  alveolar-bronchiolar carcinoma 1 2 0 0 0.9356 0.5000 1.0000 1.0000 

 alveolar_carci+ade 5 6 1 3 0.8389 0.5000 0.9889 0.8491 

skin hemangiosarcoma 1 0 0 0 1.0000 1.0000 1.0000 1.0000 

spleen hemangiosarcoma 2 1 2 2 0.4206 0.8901 0.7110 0.6794 

multicentri
c 

lymphoma 0 0 1 0 0.5000 . 0.5000 . 

stomach papilloma 0 0 0 1 0.2396 . . 0.4894 

Multiple 
Organs 

hemangiosarcoma/hemangiom
a 

3 1 2 2 0.5770 0.9498 0.8384 0.8130 

 
 
 
 
 

Table 8: Tumor Rates and P-Values for Dose Response Relationship and Pairwise 
Comparisons -Female Mice 

 
Organ Name Tumor Name 0 

mg|kg|d
ay 

Vehicle 
Cont 
N=25 

0.5 
mg|k
g|day 
Low 
N=25 

1.0 
mg|k
g|day 
Med 
N=25 

2.5 
mg|k
g|day 
High 
N=25 

P_Value 
Dose 
Resp 

P_Value 
VC vs. 

L 

P_Value 
VC vs. 

M 

P_Value 
VC vs. 

H 

harderian glands adenoma 0 1 1 0 0.6314 0.5102 0.5000 . 

  carcinoma 1 0 1 0 0.8157 1.0000 0.7553 1.0000 

 carcinoma/adenoma 1 1 2 0 0.8131 0.7653 0.5000 1.0000 

lungs with 
bronchi 

alveolar-bronchiolar adenoma 1 0 5 2 0.2557 1.0000 0.0941 0.5156 
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Organ Name Tumor Name 0 
mg|kg|d

ay 
Vehicle 

Cont 
N=25 

0.5 
mg|k
g|day 
Low 
N=25 

1.0 
mg|k
g|day 
Med 
N=25 

2.5 
mg|k
g|day 
High 
N=25 

P_Value 
Dose 
Resp 

P_Value 
VC vs. 

L 

P_Value 
VC vs. 

M 

P_Value 
VC vs. 

H 

 alveolar_carci+ade 1 0 5 2 0.2557 1.0000 0.0941 0.5156 

lymph node, 
mandibul 

lymphangioma 0 1 1 0 0.6314 0.5102 0.5000 . 

salivary glands hemangiosarcoma 0 0 0 1 0.2551 . . 0.5102 

skin hemangiosarcoma 0 1 0 0 0.7551 0.5102 . . 

  squamous cell carcinoma 0 0 0 1 0.2551 . . 0.5102 

spleen hemangiosarcoma 1 0 4 1 0.4544 1.0000 0.1738 0.7653 

thymus thymoma 0 0 1 0 0.5000 . 0.5000 . 

uterus endometrial stromal polyp 0 0 0 1 0.2551 . . 0.5102 

Multiple Organs hemangiosarcoma/hemangioma 1 1 4 2 0.3185 0.7653 0.1738 0.5156 
 
 
 
 
 

Table 9: Tumor Rates and P-Values for Comparison between Vehicle Control and 
Positive Control -Male Mice 

Organ Name Tumor Name 0 
mg|kg|day 

Vehicle 
Cont 
N=25 

1000 
mg|kg 

Positive 
Cont 
N=10 

P_Value 
VC vs. 

PC 

ear papilloma 0 0 . 

lungs with 
bronchi 

alveolar-bronchiolar adenoma 4 10 <0.001* 

  alveolar-bronchiolar 
carcinoma 

1 5 <0.001* 

 hemangiosarcoma 0 3 0.0027* 

skin hemangiosarcoma 1 0 1.0000 

spleen hemangiosarcoma 2 9 <0.001* 
 
 
 

Table 10: Tumor Rates and P-Values for Comparison between Vehicle Control and 
Positive Control -Female Mice 

 

Organ Name Tumor Name 0 
mg|kg|day 

Vehicle 
Cont 
N=25 

1000 
mg|kg 

Positive 
Cont 
N=10 

P_Value 
VC vs. 

PC 

harderian glands adenoma 0 0 . 

  carcinoma 1 0 1.0000 
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Organ Name Tumor Name 0 
mg|kg|day 

Vehicle 
Cont 
N=25 

1000 
mg|kg 

Positive 
Cont 
N=10 

P_Value 
VC vs. 

PC 

lungs with bronchi alveolar-bronchiolar adenoma 1 10 <0.001* 

  alveolar-bronchiolar 
carcinoma 

0 8 <0.001* 

  hemangiosarcoma 0 2 0.0159* 

lymph node, 
mandibul 

lymphangioma 0 0 . 

skin hemangiosarcoma 0 0 . 

spleen hemangiosarcoma 1 10 <0.001* 

thymus thymoma 0 0 . 
 
 
 
 
 

Table 11: Intercurrent Mortality Comparison between Vehicle Control and Positive 
Control -Male Mice 

Test Statistic P_Value 

Dose-Response Likelihood Ratio 0.5331 

Homogeneity Log-Rank 0.5126 

 
 
 

Table 12: Intercurrent Mortality Comparison between Vehicle Control and Positive 
Control -Female Mice 

Test Statistic P_Value 

Dose-Response Likelihood Ratio 0.5331 

Homogeneity Log-Rank 0.5126 
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Figure 1: Kaplan-Meier Survival Functions for Male Mice with Positive Control 
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Figure 2: Kaplan-Meier Survival Functions for Female Mice with Positive Control 
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