
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 
 

APPLICATION NUMBER: 
 

204286Orig1s000 
 
 

CLINICAL PHARMACOLOGY AND 
BIOPHARMACEUTICS REVIEW(S) 



 1

OFFICE OF CLINICAL PHARMACOLOGY REVIEW 
 

NDA: 204286 Submission Date(s): 8/31/2012, 1/18/2013 

Brand Name Naftin Gel, 2% 

Generic Name Naftifine 

Primary Reviewer Doanh Tran, Ph.D. 

Secondary Reviewer Capt. E. Dennis Bashaw, Pharm.D. 

OCP Division Division of Clinical Pharmacology 3 

OND division Division of Dermatology and Dental Products 

Sponsor Merz Pharmaceuticals 

Relevant IND(s) 105603 

Submission Type Original 

Formulation; Strength(s) Topical gel, 2% 

Indication Treatment of tinea pedis in patients years of age 
and older 

 

Table of Contents 
 
1 Executive Summary ..................................................................................................... 2 

1.1 Recommendation................................................................................................... 2 
1.2 Phase IV Commitment........................................................................................... 2 
1.3 Summary of Important Clinical Pharmacology and Biopharmaceutics Findings . 2 

2 Question-Based Review ............................................................................................... 4 
2.1 General Attributes.................................................................................................. 4 
2.2 General Clinical Pharmacology............................................................................. 5 
2.3 Intrinsic Factors ..................................................................................................... 8 
2.4 Extrinsic Factors .................................................................................................... 9 
2.5 General Biopharmaceutics..................................................................................... 9 
2.6 Analytical............................................................................................................. 10 

3 Detailed Labeling Recommendations ........................................................................ 12 
4 Appendix .................................................................................................................... 14 

4.1 Individual Study Reviews.................................................................................... 14 
 
 

Reference ID: 3303414

(b) (4)



 2

1 Executive Summary 
Naftifine hydrochloride is a synthetic allylamine derivative topical antifungal. It is 
currently available as 1% gel formulation for topical treatment of tinea pedis, tinea cruris 
and tinea corporis. The sponsor is developing a new formulation, 2% gel, for the 
treatment of tinea pedis only. The proposed dosing regimen is once daily for 2 weeks. 
The advantage of the new higher strength formulation is that the duration of treatment is 
reduced from 4 weeks to 2 weeks and dosing interval from twice daily to once daily. The 
proposed dosing regimen for naftifine gel, 2% (also noted as NAFT-600 or NAFT-600 
Gel, 2%) is the same as that of recently approved naftifine cream, 2% (NDA 19599). 
 
This NDA includes 2 Phase 3 safety and efficacy trials and 5 Phase 1 clinical trials, 
including a maximal use PK trial (MRZ 90200/1010/1) and a thorough QT trial (MRZ 
90200/1018/1).  

1.1 Recommendation 

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 3 finds NDA 
204286 acceptable pending agreement on recommended labeling changes and 
postmarketing requirements as outlined in section 1.2 of this review. 

1.2 Phase IV Requirements and Commitments 

Pharmacokinetic/Safety/Tolerability trial under maximal use conditions in subjects ages 
12 years to 17 years 11 months with a minimum of at least 18 evaluable subjects with 
tinea pedis towards the upper end of disease severity in the patient population. 

1.3 Summary of Important Clinical Pharmacology and Biopharmaceutics 
Findings 

 
Systemic naftifine exposure:  
The sponsor conducted a maximal use pharmacokinetic (PK) trial in 32 adult male and 
female subjects with tinea pedis. This study administered a mean of 3.9 grams naftifine 
gel, 2% to both feet once daily for 2 weeks. All 32 enrolled subjects had tinea pedis on 
both feet and the majority of subjects (97%) had both interdigital and moccasin-type 
infections. Thirty subjects completed the trial. Plasma naftifine concentrations were 
measurable in all 30 subjects.  
 
Plasma naftifine exposure increased over the treatment period, with a geometric mean 
(CV%) AUC0-24 (area under plasma concentration-versus-time curve from time 0 to 
24 hours) of 10.5 (118) ng•hr/mL on Day 1 and an AUC0-24 of 70 (59) ng•hr/mL on 
Day 14.  The accumulation ratio based on AUC was approximately 6. Maximum 
concentration (Cmax) also increased over the treatment period; geometric mean (CV%) 
Cmax after a single dose was 0.9 (92) ng/mL on Day 1; Cmax on Day 14 was 3.7 (64) 
ng/mL. Median Tmax was 20.0 hours (range: 8, 20 hours) after a single application on Day 
1 and 8.0 hours (range: 0, 24 hours) on Day 14. Trough plasma concentrations generally 
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increased during the trial period and reached steady state after 11 days. The fraction of 
dose excreted in urine was ≤ 0.01% of the applied dose. 
 
Based on a cross study comparison, the systemic naftifine exposure (both AUC and 
Cmax) following application of naftifine gel, 2% to subjects with tinea pedis were about 
3 fold lower than those seen for Naftin Cream, 2% applied to subjects with both tinea 
pedis and tinea cruris. 
 
QT interval: 
Review of the thorough QT trial by the Interdisciplinary Review Team for QT studies 
(IRT-QT) concluded that there was no significant QTc prolongation of a 600 mg oral 
dose of naftifine. The AUC and Cmax from the maximal use PK trial for naftifine gel, 
2% (described above) were 9.4 and 46.5 fold lower, respectively, compared to the results 
for the 600 mg oral dose used in the TQT trial. It can be concluded that there is no 
concern regarding QTc prolongation with naftifine gel, 2% for treatment of tinea pedis. 
 
Pediatrics: 
The sponsor did not provide any PK data for NAFT-600 gel 2% in pediatrics. The 
sponsor is seeking a waiver of pediatric studies in pediatrics less than 12 years of age and 
deferral of pediatric studies in age range of 12-17 years to be conducted post approval. 
However, the sponsor has proposed an indication for treatment of patients years of age 
and older. Due to the lack of systemic bioavailability data and limited clinical experience 
with naftifine gel, 2% in pediatrics, it is recommended that the indication be limited to 
adults and the sponsor be required to conduct a PK/safety/tolerability trial as outlined in 
section 1.2 of this review. 
 
Clinical vs. to-be-marketed formulation:   
The to-be-marketed formulation was used in all 6 clinical trials submitted to this NDA 
that applied naftifine gel 2%. The remaining trial, a thorough QT trial, did not use 
naftifine gel, 2%; an oral capsule formulation was used in this trial. 
 
Method validation: 
Analysis of PK samples from trial MRZ 90200/1010/1 was conducted by  
using adequately validated methods. 
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2 Question-Based Review 
 

2.1 General Attributes 

2.1.1 What is naftifine hydrochloride? 
Naftifine hydrochloride, USP is the active pharmaceutical ingredient in NAFT-600 Gel, 
2%. Naftifine hydrochloride has an empirical formula of C21H21N•HCl and a molecular 
weight of 323.86. The structural formula of naftifine hydrochloride is provided in Figure 
1 below: 
 
Figure 1: structural formula of naftifine hydrochloride 

 
 

2.1.2 What are the proposed indication and dosing regimen for NAFT-600 Gel, 2%? 
The proposed indication for NAFT-600 Gel, 2% is for the treatment of interdigital  

tinea pedis caused by the organism Trichophyton rubrum, Trichophyton 
mentagrophytes, and Epidermophyton floccosum in patients years of age and older. 
NAFT-600 Gel, 2% is proposed to be applied topically once daily to the affected areas 
plus approximately ½ inch margin of healthy surrounding skin for 2 weeks. 

2.1.3 What is tinea pedis? 
Tinea pedis is a fungal infection of the foot caused primarily by Trichophyton rubrum, 
Trichophyton mentagrophytes, and Epidermophyton floccosum. 

2.1.4 What is the pharmacologic rationale for naftifine in the treatment of tinea pedis? 
Naftifine hydrochloride is a synthetic allylamine derivative topical antifungal. Although 
the exact mechanism of its action against fungi is not known, naftifine hydrochloride 
appears to interfere with sterol biosynthesis by inhibiting the enzyme squalene 2, 3-
epoxidase, the rate limiting enzyme in the cellular synthesis of ergosterol. The inhibition 
of enzyme activity results in decreased amount of sterols, especially ergosterol, and a 
corresponding accumulation of squalene in the cells. 
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2.2 General Clinical Pharmacology 

2.2.1 What were the design features of the clinical pharmacology and clinical trials 
used to support NAFT-600 gel, 2%? 

Naftifine hydrochloride is currently available as 1% gel formulation for topical treatment 
of tinea pedis, tinea cruris and tinea corporis (NDA 19356). It is also available as cream 
formulation at 1% and 2% strengths (NDA 19599). The sponsor is developing a new 
formulation, 2% gel, for the treatment of tinea pedis only in patients years of age and 
older. The proposed dosing regimen is once daily for 2 weeks. The advantage of the 
higher strength formulation is that the duration of treatment is reduced from 4 weeks to 2 
weeks and dosing interval from twice daily to once daily. The proposed dosing regimen 
for naftifine gel, 2% is the same as that of recently approved naftifine cream, 2% 
(naftifine cream 2% is approved for use only in adults). 
 
This NDA includes 5 Phase 1 clinical trials, including a maximal use PK trial (MRZ 
90200/1010/1) and a thorough QT trial (MRZ 90200/1018/1). It also includes 2 Phase 3 
safety and efficacy trials. Table 1 provides a summary of all clinical trials. 
 
Table 1: List of all trials submitted in this NDA 

 

2.2.2 What is the bioavailability of NAFT-600 gel, 2% under maximal use conditions? 
 
The sponsor submitted results of a maximal use PK trial MRZ 90200/1010/1. This study 
administered a mean of 3.9 grams NAFT-600 gel to both feet once daily for 2 weeks in 
subjects with tinea pedis. All 32 enrolled subjects had tinea pedis on both feet and the 
majority of subjects (97%) had both interdigital and moccasin-type infections. 
Pharmacokinetic blood samples were collected on Days 1 and 14 for 24 hours at 0 hour 
(pre-application) and 1, 2, 4, 6, 8, 12, 16, and 24 hours post-application. Pre-application 
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samples were collected on Days 3, 7, 11, 12, 13, and 14, and also on Days 21 (1 week 
after the last application), and 28 (2 weeks after the last application). Pharmacokinetic 
urine samples were obtained on Days 1 and 14 for 24 hours as follows: before on-site 
treatment application (only on Day 1), 0–6, 6-12, and 12-24 hours after on-site 
application. 
 
Summary of plasma naftifine PK parameters for Day 1 and Day 14 is shown in Tables 2 
and 3, respectively. Steady state individual PK profiles are shown in Figure 1 and the 
mean PK profile is shown in Figure 2. 
 
Table 2: Summary of Single Dose (Day 1) Naftifine PK Parameters 

 
 
Table 3: Summary of Steady State (Day 14) Naftifine PK Parameters 
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Figure 1: Spaghetti plot of individual naftifine plasma concentrations by time on 
Day 14 (source figure 14.2.5.10) 

 
 
Figure 2: Mean plasma concentrations of naftifine by time on Day 14 

 
 
The results showed that exposure to naftifine increased over the 2-week treatment period; 
geometric mean (CV%) AUC0–24 was 10.5 (118) ng*hr/mL on Day 1, and AUC0-τ was 70 
(59) ng*hr/mL on Day 14. Maximum concentration (Cmax) also increased over the 
treatment period; geometric mean (CV%) Cmax was 0.9 (92) ng/mL on Day 1; geometric 
mean (CV%) Cmax on Day 14 was 3.7 (64) ng/mL. There was significant accumulation 
with the geometric mean (CV%) of the accumulation index (RA(AUC)) of 6.33 (118).  
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Trough concentrations generally increased through the study period and approached 
steady state after approximately 11 days (data not shown). The mean (±SD) Ctrough was 
3.2 ± 1.9 ng/mL on day 15. Naftifine concentration continued to be detected in plasma in 
all 30 subjects at Day 28, when the geometric mean (CV%) was 0.5 (50.9) ng/mL.  
 
The fraction of the applied dose excreted in urine over a 24 hour dosing interval was 
≤0.01%. The mean (±SD) renal clearance (CLr) was 6.7 ± 9.9 mL/h. 

2.2.3 What are the characteristic of exposure response relationship? 
No formal dose-ranging studies were conducted with NAFT-600 gel. The dose and 
dosing regimen evaluated in safety and efficacy trials for NAFT-600 gel are identical to 
that of the approved nafitine cream, 2%. 

2.2.4 Does NAFT-600 gel, 2% prolong QT interval? 
The sponsor submitted results of a thorough QT trial MRZ 90200/1018/1. The results 
from this trial were also previously submitted to NDA 19599/s011 and have been 
reviewed by the Interdisciplinary Review Team for QT studies (IRT-QT). IRT-QT 
concluded that there was no significant QTc prolongation of a 600 mg oral dose of 
naftifine (IRT-QT review, NDA 19599, DARRTS date 09/09/2011).  
 
The Cmax and AUC for naftifine gel, 2% observed in the maximal use PK trial MRZ 
90200/1010/1 were 46.5 and 9.4 fold lower, respectively, than those observed following 
the 600 mg oral dose in the TQT trial (Table 3). Since the systemic exposure following 
naftifine gel, 2% application is much less than the exposure following an oral dose of 600 
mg used in the thorough QT trial and the fact that there was no significant QTc 
prolongation with 600 mg oral dose, it can be concluded that there is no concern 
regarding QTc prolongation with naftifine gel, 2% for treatment of tinea pedis. 
 
Table 4: PK comparison (geometric means) 
Parameter NAFT-600 Gel, 2%, 

4 g to tinea pedis, 
Day 14 

Oral 600 mg single 
dose (TQT trial) 

NAFT-500 Cream, 2%, 
8 g to tinea pedis and 
cruris, Day 14 

AUC 
(ng*h/mL)a 

70 (59 %CV) 657 (67% CV) 204 (28 %CV) 

Cmax (ng/mL) 3.7 (64 %CV) 172 (80 %CV) 11 (29.3 %CV) 
a AUC0- τ on Day 14 for Gel and Cream and AUC0-∞ for single oral dose of naftifine. 

2.3 Intrinsic Factors 

2.3.1 What is the systemic exposure of NAFT-600 gel, 2% in pediatrics? 
The sponsor did not provide any PK data for NAFT-600 gel 2% in pediatrics. The 
sponsor is seeking a waiver of pediatric studies in pediatrics less than 12 years of age. A 
waiver should be granted for pediatrics less than 12 years of age because the incidence of 
tinea pedis in this age group is low. A similar request was granted for naftifine cream, 2% 
for the same indication (NDA 19599).  
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Average Recovery of Drug 84.73 to 87.64% 
(Internal standard recovery: 91.09%) 

Intra-Batch Accuracy  -0.02 to 3.44% 
Inter-Batch Accuracy -4.83 to 2.53% 
Intra-Batch Precision Range 1.03 to 3.85% 
Inter-Batch Precision Range 2.93 to 5.41% 
Freeze-Thaw Stability 4 cycles 
Bench-Top Stability 22 hours (room temperature) 
Long Term Stability 143 days at -20 ºC 
Dilution Integrity Up to 20-fold 
 
Naftifine in plasma long term storage stability was demonstrated for 143 days at -20 ºC. 
The total time from first PK collection ( ) and end of analysis ( ) for 
trial MRZ 90200/1010/1was 106 days. The samples were stored at -20 deg C until 
analysis. The long term storage stability for naftifine in plasma is adequate.  
 
Urine assay: 
Naftifine concentration in human urine was measured using a HPLC method with 
MS/MS detection. The method was adequately validated over a range of 49.92 to 4992.00 
pg/mL (Note: the method was initially validated with a range of 49.80 to 9960.00 pg/mL 
and subsequently partially validated for the more narrow range of 49.92 to 4992.00 
pg/mL). Table 7 shows the validation results. 
 
Table 7: Summary of validation results for naftifine in urine assay method 
Assay Method High-performance liquid chromatography  with Tandem 

Mass Spectrometry detection 
Analytical Site  
Compound Naftifine in urine 
Standard Curve Range 49.92 to 4992.00 pg/mL 
Lower Limit of Quantitation 
(LLOQ) 

49.92 pg/mL 

Average Recovery of Drug 89.25 to 96.21% 
(Internal standard recovery: 88.59%) 

Intra-Batch Accuracy  -6.58 to 5.49%a 

Inter-Batch Accuracy 1.17 to 2.27% 
Intra-Batch Precision Range 0.94 to 4.40%a 

Inter-Batch Precision Range 2.18 to 4.24% 
Freeze-Thaw Stability 4 cycles 
Bench-Top Stability 24 hours at room temperature 
Long Term Stability 199 days at -80 ºC 
Dilution Integrity Up to 20 fold 
a These results came from partial validation for the narrower range of 49.92 to 4992.00 
pg/mL. All other results came from validation of the assay with the range of 49.80 to 
9960.00 pg/mL. 
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Naftifine in urine long term storage stability was demonstrated for 199 days at -80 ºC. 
The total time from first PK collection ( ) and end of analysis ( ) for 
trial MRZ 90200/1010/1was 113 days. The samples were stored at -80 deg C until 
analysis. The long term storage stability for naftifine in urine is adequate. 
 
3 Detailed Labeling Recommendations 
The following changes are recommended for sections 1 and 12 of the label. Deletion are 
noted as strikethrough and additions are noted as double underlines. 
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4 Appendix 

4.1 Individual Study Reviews 
 
Trial MRZ 90200/1010/1: 
 
Title: An Open-Label, Single-Center, Multiple-Application Pharmacokinetic Study of 
NAFT-600 in Subjects with Tinea Pedis. 
 
Study period: Date of first enrollment: 16 Sep 2009; Date when the last subject 
completed the study: 07 Dec 2009 
 
Objectives: The primary objective is to quantify the pharmacokinetics of NAFT-600 in 
subjects with tinea pedis under maximal clinical use conditions for 2 weeks of once daily 
applications. Maximal use condition is defined as applying gel to both feet. The 
secondary objective is to measure efficacy, tolerability, and safety of NAFT-600. 
 
Methodology: This was an open-label, single-center, multiple-application, Phase 1 study 
designed to quantify the pharmacokinetic profile in plasma and urine of 2 weeks of once 
daily application of NAFT-600 by determining the plasma and urine concentrations of 
naftifine in 32 adult subjects with tinea pedis. It was conducted under maximal clinical 
use conditions, defined as applying gel to both feet. The applications were applied once 
daily in the morning between 7:00 and 9:00, totaling 4 grams of NAFT-600 (Note: The 
actual mean amount applied during the trial was 3.9 grams), 2 grams on each foot. The 
efficacy, tolerability, and safety of NAFT-600 were also assessed during the study.  
 
Subjects stayed at the study center on Day 1 (first application) and Day 14 (last 
application). Pharmacokinetic blood samples were collected on Days 1 and 14 for 24 
hours at 0 hour (pre-application) and 1, 2, 4, 6, 8, 12, 16, and 24 hours post-application. 
Pre-application samples were collected on Days 3, 7, 11, 12, 13, and 14, and also on Days 
21 (1 week after the last application), and 28 (2 weeks after the last application). 
Pharmacokinetic urine samples were obtained on Days 1 and 14 for 24 hours as follows: 
before on-site treatment application (only on Day 1), 0–6, 6-12, and 12-24 hours after on-
site application.  
 
Efficacy for NAFT-600 was assessed based on KOH, dermatophyte culture, signs and 
symptoms, and Investigators Global Assessment results between baseline and Day 15 (24 
hours after last application), and Day 28 (2 weeks after the last application and 4 weeks 
after the start of the study). Routine clinical laboratory assessments (serum chemistry, 
hematology, and urinalysis) were performed at screening and on Day 14 (end of 
treatment), and Day 28 (2 weeks after the last application).  
 
ECGs were collected in triplicate on Day -1 and Day 1 (predose only). ECGs were also 
collected in triplicate on Day 14 for 24 hours at 0 hour (pre-application) and 1, 2, 4, 6, 8, 
12, 16, and 24 hours post-application at 1- to 2-minute intervals. 
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Adverse events (AEs), study medication accountability, and subject compliance were 
reviewed at each visit. 
 
Number of subjects: 30 subjects were to be enrolled, to ensure that 25 subjects complete 
the study. A total of 32 subjects were enrolled, and 30 completed the study. Enrolled 
subjects were healthy male and non-pregnant female ≥18 years of age who have tinea 
pedis (on one or both feet). Tinea pedis infections were confirmed by KOH analysis. All 
32 (100%) subjects had tinea pedis on both feet and the majority (96.9%) of subjects had 
both interdigital and moccasin-type infections. 
 
Treatment administered: Treatment consisted of once-daily morning (between 7:00 and 
9:00) applications of a total of NAFT-600; 2 grams of NAFT-600 was to be applied to 
each foot for a total of 4 grams daily for 14 days. The applications were applied at the 
clinic on Days 1, 3, 7, 11–14. The treatment was applied to both feet. Subjects maintained 
diary cards documenting all applications at the clinic and at home. 
 
PK sampling: Pharmacokinetic blood samples were collected on Days 1 and 14 for 24 
hours at 0 hour (pre-application) and 1, 2, 4, 6, 8, 12, 16, and 24 hours post-. Pre-
application samples were collected on Days 2 (corresponds to the Day 1 24-hour sample), 
3, 7, 11, 12, 13, 14, and 15, (corresponds to the Day 14 24-hour sample). Samples were 
also collected on Days 21 (1 week after the last application), and 28 (2 weeks after the 
last application). 
 
Pharmacokinetic urine samples were collected on the first and last days of treatment for 
24 hours as follows: before on-site treatment application (complete void and only on Day 
1), 0–6, 6–12, and 12–24 hours after on-site application. 
 
Protocol deviations: None. 
 
Discontinuation: Two subjects discontinued the study because of AEs; one who 
experienced diarrhea and vomiting on Day 13 did not apply the study medication on Day 
14, and one of the subjects was hospitalized because of viral gastroenteritis. 
 
Demographic: The majority (68.8%) of the subjects were male, white (90.6%) and of 
non-Hispanic ethnicity (87.5%). Mean (±SD) subject age was 34 ± 10.50 years and 
ranged from 20 to 64 years. 
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Table 8: Demographic 
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(end of treatment) and Day 28 (2-week follow-up), respectively. For further details on 
safety and efficacy results, please see review by the Medical Officer. 
 
Table 10: Number (%) of Subjects Who Experienced Complete Cure, Treatment 
Effectiveness, and Mycological Cure 

 
 
Pharmacokinetic results: 
 
Plasma PK: 
 
Exposure to naftifine increased over the 2-week treatment period; geometric mean 
(CV%) AUC0–24 was 10.5 (118) ng*hr/mL on Day 1, and AUC0-τ was 70 (59) ng*hr/mL 
on Day 14. Maximum concentration also increased over the treatment period; geometric 
mean (CV%) Cmax was 0.9 (92) ng/mL on Day 1; geometric mean (CV%) Cmax on Day 14 
was 3.7 (64) ng/mL. Geometric mean (CV%) of the accumulation index (RA(AUC)) was 
6.33 (118). Median Tmax was 20.0 hours (range: 8, 20 hours) after a single application on 
Day 1 and 8.0 hours (range: 0, 24 hours) on Day 14.  
 
Trough concentrations generally increased through the study period and approaches 
steady state after approximately 11 days. The mean (±SD) Ctrough was 3.2 ± 1.9 ng/mL on 
day 15. Naftifine concentration continued to be detected in plasma in all 30 subjects at 
Day 28, when the geometric mean (CV%) was 0.5 ng/mL (50.9%). 
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Table 11: Summary of Single Dose (Day 1) Naftifine PK Parameters 

 
 
Table 12: Summary of Steady State (Day 14) Naftifine PK Parameters 
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Figure 3: Spaghetti plot of individual naftifine plasma concentrations by time on 
Day 14 (source: figure 14.2.5.10) 

 
 
Figure 4: Mean plasma concentrations of naftifine by time on Day 14 
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Figure 5: Mean plasma concentrations of natifine by time 

 
 
Table 13: Summary of maximal Ctrough (i.e., highest observed trough value in each 
subject) naftifine PK parameters 

 
 
Table 14: Summary of Ctrough plasma concentrations of naftifine over time 
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Figure 6: Ctrough geometric mean plasma concentrations of naftifine by time (Days 2-
15) 

 
 
Urine PK: 
 
Mean Ae0-24 increased from 0.3 μg (range 0.00, 8.24 μg) on Day 1 to 0.6 μg (range 0.05, 
4.64 μg) on Day 14. Correspondingly, the mean for fraction of the dose eliminated in 
urine over 24 hours (Fe%) increased during the treatment period from 0.0004% at Day 1 
to 0.0007% at Day 14. Renal clearance (CLr) decreased during the study 
period, mean results were 29.2 mL/h on Day 1 and 6.7 mL/h on Day 14.  
 
Table 15: Urine naftifine PK parameters from Day 1 (source: corrected table 
14.2.2.1) 
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treatment period; geometric mean Cmax was 0.9 ng/mL (90% CI 0.705, 1.13) on Day 1; 
Cmax on Day 14 was 3.7 ng/mL (90% CI 3.12, 4.47). Geometric mean of the 
accumulation index (RA(AUC)) was 6.33 (CI 4.747, 8.453). Median Tmax was 20.0 hours 
(range: 8, 20 hours) after a single application on Day 1 and 8.0 hours (range: 0, 24 hours) 
on Day 14. Trough concentrations generally increased through the study period; 
geometric mean Ctrough,max was 3.9 ng/mL (90% CI 3.20, 4.67) on Day 14. Maximum 
median Ttrough, max occurred at 240.0 hours (10 days) (range: 24, 312 hours). 
 
Urine PK results showed one subject, Subject 54024 having traces of naftifine in his pre-
dose sample of 0.07 ng/mL, and another subject, Subject 54032 had a much higher urine 
PK result at the 0–6 Hour collection time point (6.22 ng/mL) than all other subjects. 
Mean Ae0-24 increased from 0.3 μg (range 0.00, 8.24 μg) on Day 1 to 0.6 μg (range 0.05, 
4.64 μg) on Day 14.  
 
Reviewer’s comments: Due to a calculation error, the sponsor initially concluded that 
“Mean Fe% also increased during the treatment period from 8.66% at Day 1 to 14.26% 
at Day 14. Mean CLr decreased during the study period from 29 L/hr (487 mL/min) on 
Day 1 and 7 L/hr (111 mL/min) on Day 14.” Following a clarification request from this 
reviewer, the sponsor provided corrections as noted in tables 15 and 16 above. The 
results showed that the Fe% over a 24 hour interval was ≤0.01%. Renal clearance (CLr) 
decreased during the study period, mean results were 29.2 mL/h on Day 1 and 6.7 mL/h 
on Day 14. 
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS 
 FILING CHECKLIST FOR A NEW NDA/BLA 

 
NDA/BLA Number: 204286 Applicant: Merz Pharmaceuticals Stamp Date: 8/31/2012 

Drug Name: Naftin (naftifine 
hydrochloride) gel 2% 

NDA/BLA Type: New original 
NDA 

 

 
On initial overview of the NDA/BLA application for RTF: 
 

 Content Parameter Yes No N/A Comment 
Criteria for Refusal to File (RTF) 
1 Has the applicant submitted bioequivalence data 

comparing to-be-marketed product(s) and those used in 
the pivotal clinical trials? 

  x The to-be-marketed 
formulation was used in 
all clinical trials except 
for the thorough QT trial, 
which used an oral 
capsule formulation. 

2 Has the applicant provided metabolism and drug-drug 
interaction information? 

 x   

Criteria for Assessing Quality of an NDA 
        Data 
3 Are the data sets, as requested during pre-submission 

discussions, submitted in the appropriate format (e.g. 
CDISC)?  

x   PK data set for max use 
PK trial MRZ 
90200/1010/1 was 
submitted. 

4 If applicable, are the pharmacogenomic data sets 
submitted in the appropriate format? 

  x  

        Studies and Analyses 
5 Has the applicant made an appropriate attempt to 

determine the reasonable dose individualization 
strategy for this product (i.e., appropriately designed 
and analyzed dose-ranging or pivotal studies)? 

 x  The strength and dosing 
regimen is the same as 
that for approved 
naftifine cream, 2% 

6 Did the applicant follow the scientific advice provided 
regarding matters related to dose selection? 

  x  

7 Are the appropriate exposure-response (for desired and 
undesired effects) analyses conducted and submitted in 
a format as described in the Exposure-Response 
guidance? 

  x  

8 Is there an adequate attempt by the applicant to use 
exposure-response relationships in order to assess the 
need for dose adjustments for intrinsic/extrinsic factors 
that might affect the pharmacokinetic or 
pharmacodynamics? 

  x  

9 Are the pediatric exclusivity studies adequately 
designed to demonstrate effectiveness, if the drug is 
indeed effective? 

  x  

10 Did the applicant submit all the pediatric exclusivity 
data, as described in the WR? 

  x  

11 Is the appropriate pharmacokinetic information 
submitted? 

x    

12 Is there adequate information on the pharmacokinetics x    
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and exposure-response in the clinical pharmacology 
section of the label? 

        General 
13 On its face, is the clinical pharmacology and 

biopharmaceutical section of the NDA organized in a 
manner to allow substantive review to begin? 

x    

14 Is the clinical pharmacology and biopharmaceutical 
section of the NDA indexed and paginated in a manner 
to allow substantive review to begin? 

x    

15 On its face, is the clinical pharmacology and 
biopharmaceutical section of the NDA legible so that a 
substantive review can begin? 

x    

16 Are the clinical pharmacology and biopharmaceutical 
studies of appropriate design and breadth of 
investigation to meet basic requirements for 
approvability of this product? 

x    

17 Was the translation from another language important or 
needed for publication? 

  x  

 
IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION 
FILEABLE? __Yes______ 
 
If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the reasons and 
provide comments to be sent to the Applicant. 
 
 
 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 
None. 
 
 
 
Reviewing Pharmacologist      Date 
 
 
Team Leader/Supervisor      Date 
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Office of Clinical Pharmacology 

New Drug Application Filing and Review Form 
General Information About the Submission 

 Information  Information 
NDA Number 204286 Brand Name Naftin Gel, 2% 
OCP Division Division of Clinical 

Pharmacology 3 
Generic Name Naftifine Hydrochloride 

Medical Division Division of Dermatology and 
Dental Product 

Drug Class Antifungal 

OCP Primary Reviewer Doanh Tran, R.Ph., Ph.D Indication(s) Treatment of Tinea Pedis in 
patients years of age and 
older 

OCP Secondary Reviewer Capt. E. Dennis Bashaw, 
Pharm. D. 

Dosage Form Gel, 2% 

  Dosing Regimen Apply a thin layer once daily 
to the affected areas plus an 
approximately ½ inch margin 
of healthy surrounding skin 
for 2 weeks. 

Date of Submission 8/31/2012 Route of Administration Topical 
Estimated Due Date of OCP Review 4/30/2013 Sponsor Merz Pharmaceuticals 
PDUFA Due Date 6/30/2013 Priority Classification Standard 
Division Due Date 4/30/2013   

Clin. Pharm. and Biopharm. Information 
 “X” if included 

at filing 
Number of 
studies 
submitted 

Number of 
studies 
reviewed 

Critical Comments If any 

STUDY TYPE                                                                                                                               
Table of Contents present and sufficient to 
locate reports, tables, data, etc. 

                x                                                                                                             

Tabular Listing of All Human Studies                  x                                                                                                              
HPK Summary                  x                                                                                                              
Labeling                  x                                                                                                               
Reference Bioanalytical and Analytical 
Methods 

                x                                                                                                              

I.  Clinical Pharmacology                                                                                                                               
    Mass balance:     
    Isozyme characterization:     
    Blood/plasma ratio:     
    Plasma protein binding:     
    Pharmacokinetics (e.g., Phase I) -                                                                                                                               

Healthy Volunteers-                                                                                                                               
single dose: x 1  Thorough QT study MRZ 

90200/1018/1 
multiple dose:     

Patients-                                                                                                                               
single dose:     

multiple dose: x 1  Max use PK trial MRZ 
90200/1010/1 

   Dose proportionality -                                                                                                                               
fasting / non-fasting single dose:     

fasting / non-fasting multiple dose:     
    Drug-drug interaction studies -                                                                                                                               

In-vivo effects on primary drug:     
In-vivo effects of primary drug:     

In-vitro:     
    Subpopulation studies -                                                                                                                               

ethnicity:     
gender:     

pediatrics:     
geriatrics:     

Reference ID: 3203581
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renal impairment:     
hepatic impairment:     

    PD:                                                                                                                               
Phase 2:     
Phase 3:     

    PK/PD:                                                                                                                               
Phase 1 and/or 2, proof of concept:     

Phase 3 clinical trial:     
    Population Analyses -                                                                                                                               

Data rich:     
Data sparse:     

II.  Biopharmaceutics                                                                                                                               
    Absolute bioavailability:     
    Relative bioavailability -                                                                                                                               

solution as reference:     
alternate formulation as reference:     

    Bioequivalence studies -                                                                                                                               
traditional design; single / multi dose:     

replicate design; single / multi dose:     
    Food-drug interaction studies:     
    Dissolution:     
    (IVIVC):     
    Bio-wavier request based on BCS     
    BCS class     
III.  Other CPB Studies                                                                                                                               
    Genotype/phenotype studies:     
    Chronopharmacokinetics     
    Pediatric development plan x    
    Literature References                             
Total Number of Studies                             2   

     

Filability and QBR comments 
 “X” if yes Comments 

Application filable? x Reasons if the application is not filable (or an attachment if applicable) 
For example, is clinical formulation the same as the to-be-marketed one? 

Comments sent to firm? 
 

 Comments have been sent to firm (or attachment included). FDA letter date 
if applicable. 

QBR questions (key issues to be considered)  

Other comments or information not 
included above 

 

Primary reviewer Signature and Date  

Secondary reviewer Signature and Date  
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Filing Memorandum 
 

Clinical Pharmacology Review 
 
NDA: 204286 
Compound: Naftifine hydrochloride (NAFT-600) gel, 2% 
Sponsor: Merz Pharmaceuticals 
  
Date: 9/21/2012 
Reviewer: Doanh Tran 
 
Background:  Naftifine hydrochloride is a synthetic allylamine derivative topical 
antifungal. It is currently available as 1% gel formulations for topical treatment of tinea 
pedis, tinea cruris and tinea corporis. The sponsor is developing a new formulation, 2% 
gel, for the treatment of tinea pedis only in patients years of age and older. The 
proposed dosing regimen is once daily for 2 weeks. The advantage of the new higher 
strength formulation is that the duration of treatment is reduced from 4 weeks to 2 weeks 
and dosing interval from twice daily to once daily. The proposed dosing regimen for 
naftifine gel, 2% is the same as that of recently approved naftifine cream, 2% (naftifine 
cream 2% is only approved for use in adults). 
 
This supplemental NDA (sNDA) includes 5 Phase 1 clinical trials, including a maximal 
use PK trial (MRZ 90200/1010/1) and a thorough QT trial (MRZ 90200/1018/1). It also 
includes 2 Phase 3 safety and efficacy trials. 
 
Bioavailability: The sponsor submitted results of a maximal use PK trial MRZ 
90200/1010/1. All 32 enrolled subjects had tinea pedis on both feet and the majority of 
subjects (97%) had both interdigital and moccasin-type infections. This study 
administered 4 grams NAFT-600 gel to both feet once daily for 2 weeks. Exposure to 
naftifine increased over the 2-week treatment period; geometric mean AUC0-24 was 10.5 
ng*hr/mL (90% CI 7.90, 13.84) on Day 1, and AUC0-τ was 70 ng*hr/mL (90% CI 59.20, 
83.05) on Day 14. Maximum concentration also increased over the treatment period; 
geometric mean CmaxSD was 0.9 ng/mL (90% CI 0.705, 1.13) on Day 1; Cmax on Day 14 was 
3.7 ng/mL (90% CI 3.12, 4.47). Geometric mean of the accumulation index (RA(AUC)) was 
6.33 (90% CI 4.747, 8.453). Median Tmax was 20.0 hours (range: 8, 20 hours) after a single 
application on Day 1 and 8.0 hours (range: 0, 24 hours) on Day 14. Trough concentrations 
generally increased through the study period and approaches steady state after approximately 
11 days. The mean (±SD) Ctrough was 3.2 ± 1.9 ng/mL on day 15. Naftifine concentration 
continued to be detected in plasma in all 32 subjects at Day 28, when the geometric mean 
(CV%) was 0.5 ng/mL (50.9%). Urine PK results showed mean fraction of dose excreted 
over 24 hours increased during the treatment period from 8.66% at Day 1 to 14.26% at Day 
14.  
 
Single dose PK information for naftifine 600 mg oral capsule is also available. 
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