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Food and Drug Administration
Silver Spring MD 20993

NDA 019599/S-011
SUPPLEMENT APPROVAL

Merz Pharmaceuticals

Attention: Bhushan Hardas, MD, MBA

Vice President and Head of US Research and Development
4215 Tudor Lane

Greensboro, NC 27410

Dear Dr. Hardas:

Please refer to your Supplemental New Drug Application (SNDA) dated and received
December 16, 2010, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic
Act (FDCA) for NAFTIN® (naftifine hydrochloride) Cream, 2%.

We acknowledge receipt of your amendments dated January 12, February 2, and 25, May 27,
June 2, July 8, 12, 18, 27, and 29, August 1, 15, and 16, September 6, 21, and 22, October 3, 5,
and 20, November 9, December 14, 22, and 28, 2011, and January 9, 10(2) and 11(2), 2012.

This “Prior Approval” supplemental new drug application provides for a change in strength and
dosage.

We have completed our review of this supplemental application, as amended. It is approved,
effective on the date of this letter, for use as recommended in the enclosed, agreed-upon labeling
text.

CONTENT OF LABELING

As soon as possible, but no later than 14 days from the date of this letter, submit the content of
labeling [21 CFR 314.50(1)] in structured product labeling (SPL) format using the FDA
automated drug registration and listing system (eLIST), as described at
http://www.fda.gov/Forindustry/DataStandards/StructuredProductL abeling/default.ntm. Content
of labeling must be identical to the enclosed labeling (text for the package insert), with the
addition of any labeling changes in pending “Changes Being Effected” (CBE) supplements, as
well as annual reportable changes not included in the enclosed labeling.

Information on submitting SPL files using eLIST may be found in the guidance for industry
titled “SPL Standard for Content of Labeling Technical Qs and As” at
http://www.fda.gov/downloads/DrugsGuidanceComplianceRegulatoryInformation/Guidances/U
CMQ72392.pdf.
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The SPL will be accessible from publicly available labeling repositories.

Also within 14 days, amend all pending supplemental applications for this NDA, including CBE
supplements for which FDA has not yet issued an action letter, with the content of labeling

[21 CFR 314.50(1)(1)(i)] in MS Word format, that includes the changes approved in this
supplemental application, as well as annual reportable changes and annotate each change. To
facilitate review of your submission, provide a highlighted or marked-up copy that shows all
changes, as well as a clean Microsoft Word version. The marked-up copy should provide
appropriate annotations, including supplement number(s) and annual report date(s).

CARTON AND IMMEDIATE CONTAINER LABELS

Submit final printed carton and container labels that are identical to the enclosed carton and
immediate container.

Please submit these labels electronically according to the guidance for industry titled “Providing
Regulatory Submissions in Electronic Format — Human Pharmaceutical Product Applications
and Related Submissions Using the eCTD Specifications (June 2008).” Alternatively, you may
submit 12 paper copies, with 6 of the copies individually mounted on heavy-weight paper or
similar material. For administrative purposes, designate this submission “Product
Correspondence — Final Printed Carton and Container Labels for approved

NDA 019599/S-011.” Approval of this submission by FDA is not required before the labeling is
used.

REQUIRED PEDIATRIC ASSESSMENTS

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c¢), all applications for new
active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of
administration are required to contain an assessment of the safety and effectiveness of the
product for the claimed indication(s) in pediatric patients unless this requirement is waived,
deferred, or inapplicable.

WAIVED

1. We are waiving the pediatric study requirement for ages 0 to 11 years 11 months for tinea
pedis and tinea cruris, because too few children with the condition exist.

2. We are waiving the pediatric study requirements for ages 0 to 1 year 11 months for tinea
corporis, because too few children with the condition exist.

DEFERRED
1. We are deferring submission of your pediatric study for ages 12 years to 17 years 11

months for this application because the products is ready for approval in adults for the
indications of tinea pedis and tinea cruris.
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2. We are deferring submission of your pediatric study for ages 2 years to 17 years 11
months for this application because the product is ready for approval in adults for the
indication of tinea corporis.

PREA POSTMARKETING REQUIREMENTS

Your deferred pediatric studies required under section 505B(a) of the Federal Food, Drug, and
Cosmetic Act are required postmarketing studies. The status of these postmarketing studies must
be reported annually according to 21 CFR 314.81 and section 505B(a)(3)(B) of the Federal Food,
Drug, and Cosmetic Act. These required studies are listed below.

1857-1  PK/Safety/Tolerability study 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 and tinea cruris towards the upper end of disease severity in the
patient population.

The timetable you submitted on December 22, 2011 states that you will conduct
this study according to the following schedule:

Final Protocol Submission:  07/2012
Study/Trial Completion: 07/2013
Final Report Submission: 12/2013

1857-2  PKI/Efficacy/Safety study in pediatric subjects ages 2 years to 17 years 11 months
with tinea corporis.

The timetable you submitted on December 22, 2011 states that you will conduct
this study according to the following schedule:

Final Protocol Submission:  09/2012
Study/Trial Completion: 09/2013
Final Report Submission: 02/2014

Submit the protocol(s) to your IND 077530, with a cross-reference letter to this NDA.

Reports of these required pediatric postmarketing studies must be submitted as a new drug
application (NDA) or as a supplement to your approved NDA with the proposed labeling
changes you believe are warranted based on the data derived from these studies. When
submitting the reports, please clearly mark your submission "SUBMISSION OF REQUIRED
PEDIATRIC ASSESSMENTS" in large font, bolded type at the beginning of the cover letter of
the submission.

POSTMARKETING REQUIREMENTS UNDER 505(0)
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Section 505(0)(3) of the Federal Food, Drug, and Cosmetic Act (FDCA) authorizes FDA to
require holders of approved drug and biological product applications to conduct postmarketing
studies and clinical trials for certain purposes, if FDA makes certain findings required by the
statute.

We have determined that an analysis of spontaneous postmarketing adverse events reported
under subsection 505(k)(1) of the FDCA will not be sufficient to identify an unexpected serious
risk of carcinogenesis.

Furthermore, the new pharmacovigilance system that FDA is required to establish under section
505(k)(3) of the FDCA will not be sufficient to assess this serious risk.

Therefore, based on appropriate scientific data, FDA has determined that you are required to
conduct the following:

1857-3 A 2-year dermal rat carcinogenicity study.

The timetable you submitted on December 22, 2011 states that you will conduct
this study according to the following schedule:

Final Protocol Submission: 12/2012
Study Completion: 07/2015
Final Report Submission: 09/2016

Submit the protocol to your IND 077530, with a cross-reference letter to this NDA. Submit all
final reports to your NDA. Prominently identify the submission with the following wording in
bold capital letters at the top of the first page of the submission, as appropriate: “Required
Postmarketing Protocol Under 505(0)”, “Required Postmarketing Final Report Under
505(0)”, “Required Postmarketing Correspondence Under 505(0)”.

Section 505(0)(3)(E)(ii) of the FDCA requires you to report periodically on the status of any
study or clinical trial required under this section. This section also requires you to periodically
report to FDA on the status of any study or clinical trial otherwise undertaken to investigate a
safety issue. Section 506B of the FDCA, as well as 21 CFR 314.81(b)(2)(vii) requires you to
report annually on the status of any postmarketing commitments or required studies or clinical
trials.

FDA will consider the submission of your annual report under section 506B and 21

CFR 314.81(b)(2)(vii) to satisfy the periodic reporting requirement under section
505(0)(3)(E)(ii) provided that you include the elements listed in 505(0) and 21 CFR
314.81(b)(2)(vii). We remind you that to comply with 505(0), your annual report must also
include a report on the status of any study or clinical trial otherwise undertaken to investigate a
safety issue. Failure to submit an annual report for studies or clinical trials required under 505(0)
on the date required will be considered a violation of FDCA section 505(0)(3)(E)(ii) and could
result in enforcement action.
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POSTMARKETING COMMITMENTS NOT SUBJECT TO THE REPORTING
REQUIREMENTS UNDER SECTION 5068

We remind you of your postmarketing commitment:
Collect viscosity data from all available manufactured batches up to 24 months.

The timetable you submitted on December 22, 2011 states that you will conduct
this study according to the following schedule:

Final Report Submission: ~ 04/2013

Submit clinical protocols to your IND 077530 for this product. Submit nonclinical and
chemistry, manufacturing, and controls protocols and all study final reports to this NDA. In
addition, under 21 CFR 314.81(b)(2)(vii) and 314.81(b)(2)(viii) you should include a status
summary of each commitment in your annual report to this NDA. The status summary should
include expected summary completion and final report submission dates, any changes in plans
since the last annual report, and, for clinical studies/trials, number of patients entered into each
study/trial. All submissions, including supplements, relating to these postmarketing
commitments should be prominently labeled “Postmarketing Commitment Protocol,”
“Postmarketing Commitment Final Report,” or “Postmarketing Commitment
Correspondence.”

PROMOTIONAL MATERIALS

You may request advisory comments on proposed introductory advertising and promotional
labeling. To do so, submit the following, in triplicate, (1) a cover letter requesting advisory
comments, (2) the proposed materials in draft or mock-up form with annotated references, and
(3) the package insert(s) to:

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Drug Marketing, Advertising, and Communications
5901-B Ammendale Road

Beltsville, MD 20705-1266

You must submit final promotional materials and package insert(s), accompanied by a Form
FDA 2253, at the time of initial dissemination or publication [21 CFR 314.81(b)(3)(i)]. Form
FDA 2253 is available at http://www.fda.gov/opacom/morechoices/fdaforms/cder.htmi;
instructions are provided on page 2 of the form. For more information about submission of
promotional materials to the Division of Drug Marketing, Advertising, and Communications
(DDMAC), see http://www.fda.gov/AboutFDA/CentersOffices/ CDER/ucm090142.htm.
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REPORTING REQUIREMENTS

We remind you that you must comply with reporting requirements for an approved NDA
(21 CFR 314.80 and 314.81).

If you have any questions, call Dawn Williams, Regulatory Project Manager, at (301) 796-5376.
Sincerely,
{See appended electronic signature page}

Susan J. Walker, M.D., F.A.A.D.

Director

Division of Dermatology and Dental Products
Office of Drug Evaluation Il

Center for Drug Evaluation and Research

ENCLOSURES:
Content of Labeling
Carton and Container Labeling
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01/13/2012
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to

use NAFTIN® Cream, 2% safely and effectively.

See full prescribing information for NAFTIN (naftifine hydrochloride)
Cream, 2%.

NAFTIN (naftifine hydrochloride) Cream, 2% for topical use
Initial U.S. Approval: 1988

INDICATIONS AND USAGE--------=--=====nmmemmeeem
NAFTIN (naftifine hydrochloride) Cream, 2% is an allylamine antifungal
indicated for the treatment of interdigital tinea pedis, tinea cruris, and tinea
corporis caused by the organism Trichophyton rubrum in adult patients >18
years of age. (1)

For topical use only. NAFTIN (naftifine hydrochloride) Cream, 2% is not for
ophthalmic, oral, or intravaginal use. (2)

Appy a thin layer of NAFTIN (naftifine hydrochloride) Cream, 2% once-daily
to the affected areas plus a % inch margin of healthy surrounding skin for 2
weeks. (2)

Cream: 2% (3)

CONTRAINDICATIONS

None (4)

WARNINGS AND PRECAUTIONS---------------
If redness or irritation develops with the use of NAFTIN Cream, 2% treatment
should be discontinued. (5.1)

ADVERSE REACTIONS
The most common adverse reaction (>1%) is pruritus. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Merz
Pharmaceuticals, LLC at 877-743-8454 or FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch.

See 17 for PATIENT COUNSELING INFORMATION.

Revised: 01/2012

FULL PRESCRIBING INFORMATION: CONTENTS*

INDICATIONS AND USAGE
DOSAGE AND ADMINISTRATION
DOSAGE FORMS AND STRENGTHS
CONTRAINDICATIONS
WARNINGS AND PRECAUTIONS
5.1 Local Adverse Reactions

6 ADVERSE REACTIONS

6.1 Clinical Trials Experience

6.2 Postmarketing Experience
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
8.3 Nursing Mothers
8.4 Pediatric Use
8.5 Geriatric Use

a b wnN -

11 DESCRIPTION
12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

12.2  Pharmacodynamics

12.3  Pharmacokinetics

12.4 Microbiology
13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
14 CLINICAL STUDIES

14.1 Tinea cruris

14.2 Tinea pedis
16 HOW SUPPLIED/STORAGE AND HANDLING
17 PATIENT COUNSELING INFORMATION

*Sections or subsections omitted from the full prescribing information are not
listed
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FULL PRESCRIBING INFORMATION

1

INDICATIONS AND USAGE
NAFTIN (naftifine hydrochloride) Cream, 2% is indicated for the treatment of: interdigital tinea pedis, tinea cruris, and tinea corporis caused by the organism
Trichophyton rubrum in adult patients >18 years of age.

DOSAGE AND ADMINISTRATION
For topical use only. NAFTIN (naftifine hydrochloride) Cream, 2% is not for ophthalmic, oral or intravaginal use. Apply a thin layer of NAFTIN Cream, 2% once-
daily to the affected areas plus a %2 inch margin of healthy surrounding skin for 2 weeks.

DOSAGE FORMS AND STRENGTHS
Cream: 2%, white to off-white cream

CONTRAINDICATIONS
None

WARNINGS AND PRECAUTIONS

5.1 Local Adverse Reactions
If irritation or sensitivity develops with the use of NAFTIN (naftifine hydrochloride) Cream, 2% treatment should be discontinued. Patients should be directed to
contact their physician if these conditions develop following use of NAFTIN (naftifine hydrochloride) Cream, 2%.

ADVERSE REACTIONS

6.1  Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug cannot be directly compared to
rates in the clinical trials of another drug and may not reflect the rates observed in practice.

During clinical trials, 760 subjects were exposed to naftifine 1% and 2% cream formulations. A total of 421 subjects with tinea pedis and/or tinea cruris were
treated with NAFTIN (naftifine hydrochloride) Cream, 2%. In two randomized, vehicle-controlled trials (400 patients were treated with NAFTIN (naftifine
hydrochloride) Cream, 2%). The population was 12 to 88 years old, primarily male (79%), 48% Caucasian, 36% Black or African American, 40% Hispanic or
Latino and had either predominantly interdigital tinea pedis or tinea cruris. Most subjects received doses once-daily, topically, for 2 weeks to cover the affected
skin areas plus a %2 inch margin of surrounding healthy skin. In the two vehicle-controlled trials, 17.5% of NAFTIN (naftifine hydrochloride) Cream, 2% treated
subjects experienced an adverse reaction compared with 19.3% of vehicle subjects. The most common adverse reaction (>1%) is pruritus. Most adverse reactions
were mild in severity. The incidence of Adverse Reactions in the NAFTIN Cream, 2% treated population were not significantly different than the vehicle treated
population.

6.2  Postmarketing Experience

The following adverse reactions have been identified during postmarketing use of (naftifine hydrochloride): redness/irritation, inflammation, maceration, swelling,
burning, blisters, serous drainage, crusting, headache, dizziness, leukopenia, agranulocytosis. Because these reactions are reported voluntarily from a population of
uncertain size, it is not always possible to reliably estimate their frequency or establish a causal relationship to drug exposure.

USE IN SPECIFIC POPULATIONS

8.1  Pregnancy

Pregnancy Category B. There are no adequate and well-controlled studies of NAFTIN (naftifine hydrochloride) Cream, 2% in pregnant women. Because animal
reproduction studies are not always predictive of human response, NAFTIN (naftifine hydrochloride) Cream, 2% should be used during pregnancy only if the
potential benefit justifies the potential risk to the fetus.

The animal multiples of human exposure calculations were based on daily dose body surface area comparison (mg/m?) for the reproductive toxicology studies
described in this section and in Section 13.1. The Maximum Recommended Human Dose (MRHD) was set at 8 g 2% cream per day (2.67 mg/kg/day for a 60 kg
individual).

Systemic embryofetal development studies were conducted in rats and rabbits. Oral doses of 30, 100 and 300 mg/kg/day naftifine hydrochloride were administered
during the period of organogenesis (gestational days 6 — 15) to pregnant female rats. No treatment-related effects on embryofetal toxicity or teratogenicity were
noted at doses up to 300 mg/kg/day (18.2X MRHD). Subcutaneous doses of 10 and 30 mg/kg/day naftifine hydrochloride were administered during the period of
organogenesis (gestational days 6 — 15) to pregnant female rats. No treatment-related effects on embryofetal toxicity or teratogenicity were noted at 30 mg/kg/day
(1.8X MRHD). Subcutaneous doses of 3, 10 and 30 mg/kg/day naftifine hydrochloride were administered during the period of organogenesis (gestational days 6 —
18) to pregnant female rabbits. No treatment related effects on embryofetal toxicity or teratogenicity were noted at 30 mg/kg/day (3.6X MRHD).

A peri- and post-natal development study was conducted in rats. Oral doses of 30, 100 and 300 mg/kg/day naftifine hydrochloride were administered to female rats
from gestational day 14 to lactation day 21. Reduced body weight gain of females during gestation and of the offspring during lactation was noted at 300
mg/kg/day (18.2X MRHD). No developmental toxicity was noted at 100 mg/kg/day (6.1X MRHD).

8.3 Nursing Mothers
It is not known whether this drug is excreted in human milk. Because many drugs are excreted in human milk, caution should be exercised when NAFTIN (naftifine
hydrochloride) Cream, 2% is administered to a nursing woman.

8.4  Pediatric Use
Safety and effectiveness in pediatric patients have not been established. The number of pediatric patients >12 years of age studied were too small to adequately
assess safety and efficacy.

8.5  Geriatric Use
Clinical studies of NAFTIN (naftifine hydrochloride) Cream, 2% did not include sufficient numbers of subjects aged 65 and over to determine whether they
respond differently from younger subjects.

Page 2 of 5
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11 DESCRIPTION
NAFTIN (naftifine hydrochloride) Cream, 2% is a white to off-white cream for topical use only. Each gram of (naftifine hydrochloride) Cream contains 20 mg of
naftifine hydrochloride, a synthetic allylamine antifungal compound.

Chemically, naftifine HCI is (E)-N-Cinnamyl-N-methyl-1-napthalenemethylamine hydrochloride.

The molecular formula is C,H,,N*HCI with a molecular weight of 323.86.
CH3

CH2 NCH; H
2 2 .

“ H’C:(; o HOU
The structural formula of naftifine hydrochloride is: @

NAFTIN (naftifine hydrochloride) Cream, 2% contains the following inactive ingredients: benzyl alcohol, cetyl alcohol, cetyl esters wax, isopropyl myristate,
polysorbate 60, purified water, sodium hydroxide, sorbitan monostearate, stearyl alcohol, and hydrochloric acid.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action
NAFTIN (naftifine hydrochloride) Cream, 2% is a topical antifungal drug [see Clinical Pharmacology(12.4)]

12.2 Pharmacodynamics
The pharmacodynamics of NAFTIN (naftifine hydrochloride) Cream, 2% have not been established.

12.3  Pharmacokinetics
In vitro and in vivo bioavailability studies have demonstrated that naftifine penetrates the stratum corneum in sufficient concentration to inhibit the growth of
dermatophytes.

The pharmacokinetics of NAFTIN Cream, 2% was evaluated following once-daily topical application for 2 weeks to twenty one adult subjects, both males and
females, with both tinea pedis and tinea cruris. The median total amount of cream applied was 6.4 g (range 5.3-7.5 g) per day. The results showed that the systemic
exposure (i.e. maximum concentration (Cmax) and area under the curve (AUC)) to naftifine increased over the 2 week treatment period in all the 21 subjects.
Geometric Mean (CV%) AUCO0-24 was 117 (41.2) ng*hr/mL on Day 1, and 204 (28.5) ng*hr/mL on Day 14. Geometric Mean (CV %) Cmax was 7 ng/mL (55.6)
on Day 1 and 11 ng/mL (29.3) on day 14. Median Tmax was 8.0 hours on Day 1 (range: 4 to 24) and 6.0 hours on Day 14 (range: 0 to 16). Accumulation after 14
days of topical application was less than two fold. Trough concentrations generally increased throughout the 14 day study period. Naftifine continued to be detected
in plasma in 13/21 (62%) subjects on day 28, the mean (SD) plasma concentrations were 1.6 + 0.5 ng/mL (range below limit of quantitation (BLQ) to 3 ng/mL).

In the same pharmacokinetic study conducted in patients with tinea pedis and tinea cruris, median fraction of the dose excreted in urine during the treatment period
was 0.0016% on Day 1 versus 0.0020% on Day 14.

12.4  Microbiology

Although the exact mechanism of action against fungi is not known, naftifine hydrochloride appears to interfere with sterol biosynthesis by inhibiting the enzyme
squalene 2, 3-epoxidase. This inhibition of enzyme activity results in decreased amounts of sterols, especially ergosterol, and a corresponding accumulation of
squalene in the cells.

Naftifine has been shown to be active against most isolates of the following fungi, both in vitro and in clinical infections, as described in the INDICATIONS AND
USAGE section:

Trichophyton rubrum

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term studies to evaluate the carcinogenic potential of NAFTIN (naftifine hydrochloride) Cream, 2% have not been performed.

Naftifine hydrochloride revealed no evidence of mutagenic or clastogenic potential based on the results of two in vitro genotoxicity tests (Ames assay and Chinese
hamster ovary cell chromosome aberration assay) and one in vivo genotoxicity test (mouse bone marrow micronucleus assay).

Oral administration of naftifine hydrochloride to rats, throughout mating, gestation, parturition and lactation, demonstrated no effects on growth, fertility or
reproduction, at doses up to 100 mg/kg/day (6.1X MRHD).

Page 3 of 5
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14 CLINICAL STUDIES

14.1 Tinea Cruris

NAFTIN (naftifine hydrochloride) Cream, 2% has been investigated for safety and efficacy in a randomized, double-blind, vehicle-controlled, multi-center study in
146 subjects with symptomatic and dermatophyte culture positive tinea cruris. Subjects were randomized to receive (naftifine hydrochloride)Cream or vehicle.
Subjects applied the study agent (naftifine hydrochloride) Cream or vehicle) to the affected area plus a %2-inch margin of healthy skin surrounding the affected area
once-daily for 2 weeks. Signs and symptoms of tinea cruris (presence or absence of erythema, pruritus, and scaling) were assessed, and KOH examination and
dermatophyte culture were performed at the primary efficacy endpoint at week 4.

The mean age of the study population was 47 years and 87% were male and 43% were white. At baseline, subjects were confirmed to have signs and symptoms of
tinea cruris, positive KOH exam, and confirmed dermatophyte presence based on culture results from a central mycology laboratory. The analysis of the intent-to-
treat population was a comparison of the proportions of subjects with a complete cure at the week 4 visit (see Table 2). Complete cure was defined as both clinical
cure (absence of erythema, pruritus, and scaling) and mycological cure (negative KOH and dermatophyte culture).

The percentage of subjects experiencing clinical cure and the percentage of subjects experiencing mycological cure at week 4 are presented individually in Table 1

below
Table 1 Efficacy Results for Pivotal Tinea Cruris Trial (Week 4 Assessment)
NAFTIN VehicleN=71
(naftifine
hydrochloride)
Cream, 2%
Endpoint N=75

Complete Cure? 19(25%) 2(3%)

Effective Treatment ° 45(60%) 7(10%)

Mycological Cure® 54(72%) 11(16%)

a Complete cure is a composite endpoint of both mycological cure and clinical cure

Clinical cure is defined as the absence of erythema, pruritus, and scaling (grade of 0)

b Effective treatment is a negative KOH preparation and negative dermatophyte culture,
erythema, scaling, and pruritus grades of 0 or 1 (absent or nearly absent)

¢ Mycological cure is defined as negative KOH and dermatophyte culture

14.2 Interdigital Tinea Pedis

NAFTIN (naftifine hydrochloride)Cream, 2% has been investigated for efficacy in a randomized, double-blind, vehicle-controlled, multi-center study in 216
subjects with symptomatic and dermatophyte culture positive tinea pedis. Subjects were randomized to receive NAFTIN (naftifine hydrochloride)Cream, 2% or
vehicle. Subjects applied the study agent (naftifine hydrochloride)cream or vehicle) to the affected area of the foot plus a %2-inch margin of healthy skin
surrounding the affected area once-daily for 2 weeks. Signs and symptoms of tinea pedis (presence or absence of erythema, pruritus, and scaling) were assessed
and KOH examination and dermatophyte culture was performed at the primary efficacy endpoint at week 6.

The mean age of the study population was 42 years and 71% were male and 57% were white. At baseline, subjects were confirmed to have signs and symptoms of
tinea pedis, positive KOH exam, and confirmed dermatophyte culture. The primary efficacy endpoint was the proportions of subjects with a complete cure at the
week 6 visit (see Table 3). Complete cure was defined as both a clinical cure (absence of erythema, pruritus, and scaling) and mycological cure (negative KOH and
dermatophyte culture).

The efficacy results at week 6, four weeks following the end of treatment, are presented in Table 3 below. Naftin Cream demonstrated complete cure in subjects
with interdigital tinea pedis, but complete cure in subjects with only moccasin type tinea pedis was not demonstrated.

Table 2 Efficacy Results for Pivotal Tinea Pedis Trial (Week 6 Assessment)

NAFTIN Vehicle
(naftifine N=70
hydrochloride)
Cream, 2%
Endpoint N=147

Complete Cure? 26(18%) 5(7%)
Effective Treatment ° 83(57%) 14(20%)
Mycological Cure® 99(67%) 15(21%)

a Complete cure is a composite endpoint of both mycological cure and clinical cure

Clinical cure is defined as absence of erythema, pruritus, and scaling (grade of 0)

b Effective treatment is a negative KOH preparation and negative dermatophyte culture,
erythema, scaling, and pruritus grades of 0 or 1 (absent or near absent)

¢ Mycological cure is defined as negative KOH and dermatophyte culture

16 HOW SUPPLIED/STORAGE AND HANDLING
How Supplied

NAFTIN (naftifine hydrochloride) Cream, 2% is a white to off-white cream supplied in collapsible tubes in the following sizes:
30g — NDC 0259-1102-30
45g — NDC 0259-1102-45
60g — NDC 0259-1102-60

Storage
Store NAFTIN (naftifine hydrochloride) Cream, 2% at 25 C (77 F); excursions permitted to 15-30 C (59-86 F) [see USP Controlled Room Temperature].

17 PATIENT COUNSELING INFORMATION
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. Inform patients that NAFTIN (naftifine hydrochloride) Cream, 2% is for topical use only. NAFTIN (naftifine hydrochloride) Cream, 2% is not intended for

intravaginal or ophthalmic use.
. If irritation or sensitivity develops with the use of NAFTIN (naftifine hydrochloride) Cream, 2% treatment should be discontinued and appropriate therapy
instituted. Patients should be directed to contact their physician if these conditions develop following use of NAFTIN (naftifine hydrochloride) Cream, 2%.

NAFTIN (naftifine hydrochloride) Cream, 2% is manufactured for Merz Pharmaceuticals, LLC, Greensboro, NC 27410
NAFTIN (naftifine hydrochloride) Cream, 2% is a registered trademark of Merz Pharmaceuticals, LLC
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Division Director Review

NDA 019599/S011 Naftifine Hydrochloride Cream 2%

Summary Review for Regulatory Action

Date January 12‘11, 2012
From Susan J. Walker, M.D.. F. A.AD.
Subject Division Director Summary Review
NDA/Supplement # NDA 19-599/ S-011
Applicant Name Merz Pharmaceuticals
Date of Submission December 16‘1‘, 2011
PDUFA Goal Date January 16", 2012
Proprietary Name / Naftifine hydrochloride/Naftin Cream
Established (USAN) Name
Dosage Forms / Strength Cream 2%
Proposed Indication(s) 1. Tinea Pedis
2. Tinea Corporis
3. Tinea Cruris
Action Approval

Material Reviewed/Consulted
OND Action Package, including:

Names of discipline reviewers

Cross Discipline Team Leader

David Kettl, MD

Medical Officer Review

Brenda Vaughan, MD

Statistical Review

Carin Kim, PhD

Pharmacology Toxicology Review

Jianyong Wang, PhD

CMC Review/OBP Review Jean Salemme, PhD
Microbiology Review Kerry Snow, PhD
Clinical Pharmacology Review Abimbola Adebowale, PharmD
DDMAC Lynn Panholzer, PharmD
DSI Roy Blay, PhD
CDTL Review David Kettl, MD
OSE/DMEPA Loretta Holmes, BSN, PharmD
ONDQA/Biopharmaceutics Deepika Arora Lakhani, PhD
QT/IRT Joanne Zhang, PhD

OND=0Office of New Drugs

DDMAC=D1vision of Drug Marketing, Advertising and Communication
OSE= Office of Surveillance and Epidemiology

DMEPA=D1vision of Medication Error Prevention and Analysis
DSI=D1vision of Scientific Investigations

DDRE-= Division of Drug Risk Evaluation

DRISK=Division of Risk Management

CDTL=Cross-Discipline Team Leader
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Division Director Review NDA 019599/S011 Naftifine Hydrochloride Cream 2%

Signatory Authority Review

1. Introduction

Naftifine hydrochloride is the active ingredient of Naftin 1% Cream, approved in February 1988
under NDA 19599, and Naftin 1% Gel, approved in June 1990 under NDA 19356, for the
treatment of tinea pedis, tinea cruris, and tinea corporis.

The applicant, Merz Pharmaceuticals, submitted this NDA supplement for a new 2% cream
formulation, and proposes a shorter dosing regimen for naftifine hydrochloride cream 2%

®®@ to provide a shorter treatment compared to the currently marketed Naftin 1%
Cream product. Naftifine Cream, 2% is proposed to be applied once-daily in patients aged 12
years and older for 2 weeks.

(b) (4)

This review documents my concurrence with the recommendation of the review team for
approval. The Cross Discipline Team Leader, Dr David Kettl, has summarized the team
conclusions and recommendations in his review, and this review will borrow extensively from
his document.

2. Background

Naftifine hydrochloride is a synthetic allylamine derivative. The exact mechanism of antifungal
action of naftifine is unknown, but investigations suggest the antifungal activity of naftifine
hydrochloride is related to its inhibition of squalene epoxidase in dermatophytes, leading to an
accumulation of intracellular lipids that ultimately results in irreversible damage to the fungal cell
wall. The applicant has performed no new studies regarding the mechanism of action of naftifine.
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Division Director Review NDA 019599/S011 Naftifine Hydrochloride Cream 2%

When Naftin Cream 1% was developed in the 1980’s, applicants were not required to separately
assess the various types of tinea pedis. Distinctions between interdigital and moccasin type tinea
pedis were not generally made in clinical trials in that era. This applicant was advised of the need
to specify definitive inclusion/exclusion criteria for different types of tinea pedis in their
development program as early as the preIND meeting on November 6, 2007, and the need to
provide a pre-specified statistical analysis plan for the different tinea pedis types.

3. CMC/Device

The applicant’s proposed viscosity acceptance criterion, ®® cps, was deemed

acceptable as an interim specification. The applicant will be asked to collect viscosity data from all
available manufactured batches during the first 12 months after the supplement (S011) approval
date. Within 15 months after the S-011 approval date, the applicant will be required to submit the
final viscosity report, with complete viscosity information/data and a proposal for their final
viscosity specification. The January 11", 2012 CMC review refers to the December 22" 2011
amendment providing for final agreement on this postmarketing commitment.

I concur with the conclusions reached by the chemistry reviewer regarding the acceptability of
the manufacturing of the drug product and drug substance. Manufacturing site inspections
were determined to be acceptable. Stability testing supports an expiry of 24 months.

The carton and container labeling is recommended as acceptable and the supplement is
recommended for Approval.

4. Nonclinical Pharmacology/Toxicology

The application includes information necessary for approval. Data that describe the
carcinogenicity of the drug substance are appropriate in support of labeling of products that are
intended for chronic use (see the ICH S1A document, "The Need for Long-term Rodent
Carcinogenicity Studies of Pharmaceuticals"). These data may be submitted post-approval,
and will be incorporated into the label at that time.

I concur with the conclusions reached by the pharmacology/toxicology reviewer that there are
no outstanding pharm/tox issues that preclude approval.

5. Clinical Pharmacology/Biopharmaceutics

I concur with the conclusions reached by the clinical pharmacology/biopharmaceutics reviewer
that there are no outstanding clinical pharmacology issues that preclude approval.

6. Clinical Microbiology
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Division Director Review NDA 019599/S011 Naftifine Hydrochloride Cream 2%

The primary conclusion of the clinical microbiology review, by Dr. Kerry Snow, is that
®®

current labeling standards should be observed
regarding the mechanism of action section. I concur with the recommendations and conclusions
reached by the clinical microbiology reviewer.

7. Clinical/Statistical-Efficacy

The applicant has provided adequate information to support the approval of naftifine 2% for
use as described in the final approved labeling.

Tinea Cruris

NAFTIN (naftifine hydrochloride) Cream, 2% has been investigated for safety and efficacy in
a randomized, double-blind, vehicle-controlled, multi-center study in 146 subjects with
symptomatic and dermatophyte culture positive tinea cruris. Subjects were randomized to
receive (naftifine hydrochloride) Cream or vehicle. Subjects applied the study agent (naftifine
hydrochloride) Cream or vehicle) to the affected area plus a Y2-inch margin of healthy skin
surrounding the affected area once-daily for 2 weeks. Signs and symptoms of tinea cruris
(presence or absence of erythema, pruritus, and scaling) were assessed and KOH and
dermatophyte culture were performed at the primary efficacy endpoint at week 4.

The mean age of the study population was 47 years and 87% were male and 43% were white.
At baseline, subjects were confirmed to have signs and symptoms of tinea cruris, positive
KOH exam, and confirmed dermatophyte presence based on culture results from a central
mycology laboratory. The analysis of the intent-to-treat population was a comparison of the
proportions of subjects with a complete cure at the week 4 visit (see Table 1). Complete cure
was defined as both clinical cure (absence of erythema, pruritus, and scaling) and mycological
cure (negative KOH and dermatophyte culture).

The percentage of subjects experiencing clinical cure and the percentage of subjects
experiencing mycological cure at week 4 are presented individually in Table 1 below.

Table 1 Efficacy Results for Tinea Cruris Trial (Week 4 Assessment)
NAFTIN (naftifine hydrochloride) Vehicle
Cream, 2% N=71
Endpoint N=75
Complete Cure (a) 19(25%) 2(3%)
Effective Treatment (b) 45(60%) 7(10%)
Mycological Cure (¢) 54(72%) 11(16%)

a. Complete cure is a composite endpoint of both mycological cure and clinical cure. Clinical cure is
defined as the absence of erythema, pruritus, and scaling (grade of 0).

b. Effective treatment is a negative KOH preparation and negative dermatophyte culture, erythema,
scaling, and pruritus grades of 0 or 1 (absent or nearly absent).

c. Mycological cure is defined as negative KOH and dermatophyte culture.
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Division Director Review NDA 019599/S011 Naftifine Hydrochloride Cream 2%

Interdigital Tinea Pedis

NAFTIN (naftifine hydrochloride) Cream, 2% has been investigated for efficacy in a
randomized, double-blind, vehicle-controlled, multi-center study in 216 subjects with
symptomatic and dermatophyte culture positive tinea pedis. Subjects were randomized to
receive NAFTIN (naftifine hydrochloride) Cream, 2% or vehicle. Subjects applied the study
agent (naftifine hydrochloride) cream or vehicle) to the affected area of the foot plus a ¥2-inch
margin of healthy skin surrounding the affected area once-daily for 2 weeks. Signs and
symptoms of tinea pedis (presence or absence of erythema, pruritus, and scaling) were
assessed and dermatophyte culture was performed at the primary efficacy endpoint at week 6.

The mean age of the study population was 42 years and 71% were male and 57% were white.
At baseline, subjects were confirmed to have signs and symptoms of tinea pedis, positive KOH
exam, and confirmed dermatophyte culture. The primary efficacy endpoint was the
proportions of subjects with a complete cure at the week 6 visit (see Table 3). Complete cure
was defined as both a clinical cure (absence of erythema, pruritus, and scaling) and
mycological cure (negative KOH and dermatophyte culture).

The efficacy results at week 6, four weeks following the end of treatment, are presented in
Table 2 below. Naftin Cream demonstrated complete cure in subjects with interdigital tinea
pedis, but complete cure in subjects with only moccasin type tinea pedis was not
demonstrated.

Table 2  Efficacy Results for Pivotal Tinea Pedis Trial (Week 6 Assessment)

NAFTIN (naftifine Vehicle
hydrochloride) Cream, 2% N=70
Endpoint N=147
Complete Cure (a) 26(18%) 5(7%)
Effective Treatment (b) 83(57%) 14(20%)
Mycological Cure © 99(67%) 15(21%)

a. Complete cure is a composite endpoint of both mycological cure and clinical cure. Clinical
cure is defined as absence of erythema, pruritus, and scaling (grade of 0).

b. Effective treatment is a negative KOH preparation and negative dermatophyte culture,
erythema, scaling, and pruritus grades of 0 or 1 (absent or near absent).

¢. Mycological cure is defined as negative KOH and dermatophyte culture.

8. Safety

A total of 421 patients were exposed to naftifine 2% cream during the clinical development
program. Naftifine cream has been approved at the 1% concentration since 1988, and risks
associated with its use have been low. There were no deaths in the naftifine cream 2% trials,
and I concur that the serious adverse event of “influenza” is unlikely to be related to study
drug. The incidence of adverse reactions in the naftifine 2% cream treated population was not
significantly different than the vehicle treated population.
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Division Director Review NDA 019599/S011 Naftifine Hydrochloride Cream 2%

9. Advisory Committee Meeting

Not applicable.
10. Pediatrics

The Pediatric Research Equity Act requires all applications for new active ingredients, new dosage
forms, new indications, new routes of administration, and new dosing regimens to contain an
assessment of the safety and effectiveness of the pediatric patients across all relevant populations
unless this requirement is waived or deferred. The pediatric plan is lacking in this application, and
the Pediatric Review Committee (PeRC) provided the following recommendations.

Waivers and Deferrals:

e The pediatric study requirement for ages 0 to 11 years 11 months for tinea pedis and
tinea cruris are waived, because too few children with the condition exist.

e The pediatric study requirements for ages 0 to 1 year 11 months for tinea corporis are
waived because too few children with the condition exist.

e The pediatric study for ages 12 years to 17 years 11 months for this application are
deferred because the products is ready for approval in adults for the indications of tinea
pedis and tinea cruris

e The pediatric study for ages 2 years to 17 years 11 months for this application are
deferred because the product is ready for approval in adults for the indication of tinea
corporis.

PREA Postmarketing Requirements:

* PREA post-marketing requirement for a PK/Efficacy/Safety study in pediatric
patients 2 years and above with tinea corporis.

* PREA post-marketing requirement for a pharmacokinetic study of NAFT-500 cream
in adolescents aged 12-17 years old with tinea pedis and tinea cruris.

11. Other Relevant Regulatory Issues

There are no other unresolved relevant regulatory issues.

12. Labeling
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Division Director Review NDA 019599/S011 Naftifine Hydrochloride Cream 2%

Labeling discussion including proprietary name, physician’s labeling, carton/container
labeling and patient labeling have been concluded.

13. Decision/Action/Risk Benefit Assessment

e Regulatory Action

0 The product will be approved with final labeling as concurred by the
agency and applicant.

e Risk Benefit Assessment

0 The benefits of this product outweigh the risk when used as
recommended in the prescribing information.

e Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies

o None

e Recommendation for other Postmarketing Requirements and Commitments

Page 7 of 8
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0 Postmarketing Commitment:

1. Collect viscosity data from manufactured batches up to 24 months. Provide
a report with complete viscosity information/data and a proposal for final
viscosity specifications by April 2013.

0 Postmarketing Requirements

1. Conduct a pharmacokinetic (PK)/Safety/Tolerability study 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 and tinea cruris towards the
upper end of disease severity in the patient population.

The timetable submitted on December 22, 2011 provides the following
schedule:

Final Protocol Submission:  07/2012
Study/Trial Completion: 07/2013
Final Report Submission: 12/2013

2. Conduct a pharmacokinetic (PK)/Efficacy/Safety study in pediatric subjects
ages 2 years to 17 years 11 months with tinea corporis.

The timetable submitted on December 22, 2011 provides the following
schedule:

Final Protocol Submission:  09/2012
Study/Trial Completion: 09/2013



Division Director Review NDA 019599/S011 Naftifine Hydrochloride Cream 2%

Final Report Submission: 02/2014

3. Conduct a 2-year dermal rat carcinogenicity study. The timetable submitted
on December 22, 2011 provides the following schedule:

Final Protocol Submission:  12/2012
Study Completion: 07/2015
Final Report Submission: 09/2016
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Officer/Employee List
Application 019599/011

The following officers or employees of FDA participated in the decision to
approve this application and consent to be identified:

Abimbola Adebowale
Bashaw, Edward
Bates, Doris

Chan, Irene

David, Jeannie
Delasko, Jeanne
Fiszman, Monica
Hill, Barbara
Holmes, Loretta
Kettl, David

Kim, Carin

Marsik, Frederic
Salemme, Jean
Snow, Kerry
Stockbridge, Norman
Tran, Doanh

Walker, Susan
Wang, Jianyong
Zhang, Joanne

Zhu, Hao
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Cross Discipline Team Leader Review

Cross-Discipline Team Leader Review

Date November 10, 2011
From David Kettl, MD, FAAP
Subject Cross-Discipline Team Leader Review
NDA/BLA # NDA 19-599 Supplement S-011
Supplement#
Applicant Merz Pharmaceuticals
Date of Submission December 16, 2011
PDUFA Goal Date January 16, 2012
Proprietary Name / Naftifine hydrochloride
Established (USAN) names Naftin Cream
Dosage forms / Strength Cream
Proposed Indication(s) 1. Tinea pedis

2. Tinea cruris

3. Tinea corporis
Recommended: Approval

1. Introduction

Naftifine hydrochloride is the active ingredient of Naftin 1% Cream, approved in February
1988 under NDA 19599, and Naftin 1% Gel, approved in June 1990 under NDA 19356, for
the treatment of tinea pedis, tinea cruris, and tinea corporis.

The applicant, Merz Pharmaceuticals, submitted this NDA supplement for a new 2% cream

formulation, and proposes a shorter dosing regimen for naftifine hydrochloride cream 2%
to provide a shorter treatment compared to the currently marketed Naftin

®) @

® @

1% Cream product. Naftifine Cream, 2% is proposed to be applied once-daily in patients aged

12 years and older for 2 weeks.

The proposed indication for Naftifine Cream, 2 % i1s for “the topical treatment of tinea pedis,
tinea cruris, and tinea corporis in patients 12 years and older. Naftin Cream 2% is proposed to
be applied topically onto affected areas plus a %2 inch margin of healthy surrounding skin once-

daily for 2 weeks.”

The applicant stated that production of Naftin Cream, 1% will be discontinued upon approval
of this application for naftifine cream, 2%.

The sponsor is also developing NAFT-600 (naftifine hydrochloride) 2% ge/ for the treatment
of tinea pedis under IND 105603. An NDA application 1s expected in 2012 for this gel

product.
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Cross Discipline Team Leader Review

The clinical review, by Dr. Brenda Vaughan, recommends an approval action for the treatment

@ of interdigital tinea pedis, tinea cruris, and tinea corporis in adults,

®® and safety and efficacy in

pediatric subjects was not demonstrated due to limited enrollment of pediatric subjects in the
development program. This application has not yet been reviewed by the Pediatric Review
Committee (PERC), but the submitted pediatric plan is likely to be deemed inadequate and
additional clinical trial information across all relevant pediatric populations is expected to be
recommended.

No new safety concerns were indentified in the trials conducted with naftifine cream 2%, and
the product was noted to be slightly more irritating than the currently approved 1%
formulation. Naftifine has a long history of marketed use, since 1988, and has not been
associated with serious adverse events. There are no expected adverse events beyond the
currently labeled local 1rritation, burning/stinging, dryness, itching, and erythema noted in the
current prescribing information for the 1% gel and cream.

Outstanding issues from other review disciplines include acceptance of an interim standard for
viscosity from the CMC review by Dr. Selemme, with recommendation for a post-marketing
commitment/requirement for additional viscosity information to be submitted through 36
month stability test points post approval.

The clinical pharmacology review by Dr. Abi Adebowale concluded that there is insufficient
PK mformation for the adolescent population, and recommends a post marketing requirement
(PMR) for a pediatric (ages 12-17 years old) pharmacokinetic (PK) study in patients with tinea
pedis and tinea cruris. If a trial in tinea corporis is deemed necessary, PK information should
be collected in that trial as well.

This CDTL review concurs with the recommendation of approving naftifine cream 2% for the
treatment of interdigital tinea pedis, tinea cruris, and tinea corporis in adults, and concurs with
the post marketing requirements discussed below.

2. Background

The proposed product, naftifine cream 2%, 1s intended for the treatment of superficial fungal
infections of the skin, including tinea pedis (fungal infection of the foot and also known as
“athlete’s foot™), tinea cruris (groin and surrounding tissue), and tinea corporis (body).

Naftifine hydrochloride is a synthetic allylamine derivative. The exact mechanism of
antifungal action of naftifine is unknown, but investigations suggest the antifungal activity of
naftifine hydrochloride is related to its inhibition of squalene epoxidase in dermatophytes,
leading to an accumulation of intracellular lipids that ultimately results in irreversible damage
to the fungal cell wall. The applicant has performed no new studies regarding the mechanism
of action of naftifine.
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When Naftin Cream 1% was developed in the 1980’s, applicants were not required to
separately assess the various types of tinea pedis. Distinctions between interdigital and
moccasin type tinea pedis were not generally made in clinical trials in that era. This applicant
was advised of the need to specify definitive inclusion/exclusion criteria for different types of
tinea pedis in their development program as early as the preIND meeting on November 6,
2007, and the need to provide a pre-specified statistical analysis plan for the different tinea
pedis types.

Like most meeting advice provided to sponsors for antifungal products prior to PREA, this
applicant was advised that safety and efficacy for tinea corporis could be assumed following
successful development programs for tinea pedis and tinea cruris, and that separate studies in
tinea corporis were not required.

The Pediatric Research Equity Act now requires all applications for new active ingredients,
new dosage forms, new indications, new routes of administration, and new dosing regimens to
contain an assessment of the safety and effectiveness of the pediatric patients across all
relevant populations unless this requirement is waived or deferred. This issue will be
addressed by Pediatric Review Committee (PeRC), which has not convened for this
application at the time of this review. The pediatric plan is lacking in this application, and the
PeRC is likely to make recommendations for at least one additional clinical trial. Since tinea
corporis occurs with some frequency in younger children, it is likely that the PREA
requirements will necessitate completion of a study for pediatric subjects with tinea corporis as
part of a complete pediatric plan prior to allowing a pediatric indication for this product.

3. CMC/Device

Naftin Cream is a white to off-white cream containing naftifine hydrochloride 2% as the active
ingredient and the excipients benzyl alcohol, cetyl alcohol, cetyl esters wax, isopropyl
myristate, polysorbate 60, purified water, sodium hydroxide, sorbitan monostearate, and
stearyl alcohol, hydrochloric acid.

The composition of the proposed naftifine 2% cream differs from the approved Naftin 1%
cream in the amount of active, 2% compared to 1%, @@ Most of the
chemistry, manufacturing and controls approved for the 1% cream are proposed for the 2%
cream in this application.

Two issues affecting product quality arose in the early stages of review of this product:
degradation products and specifications for viscosity.

At the pre-NDA meeting, the applicant was informed by ONDQA that the approved drug
product specification was not acceptable for the proposed 2% cream in that the specification
has no test for viscosity and degradation products. Values obtained for degradation products
have been provided in this efficacy supplement to support the addition of tests and acceptance
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criteria to the drug product specification. The evaluation of the proposed limits for individual
and total degradants was determined by ONDQA following submissions of additional
information by the applicant to be acceptable.

During the pre-NDA meeting, the ONDQA Chemistry Lead, Dr. Shulin Ding informed the
applicant that the drug product specification should have a test for viscosity. As the applicant
had not been aware of this issue prior to the clinical trial, the sponsor tested the clinical batch
for viscosity at 32 months and at 36 months at 25 C/60% RH conditions, but at no earlier time
points.

The applicant complied with the Agency request to add a viscosity test and acceptance criteria

to the drug product specification. Viscosity values obtained for the clinical batch and the time

@@ for the three registration batches were obtained at ®®rpm, and that all future viscosity
(b)

measurements will be obtained at| @ rpm.

However, the viscosity data provided do not allow a correlation to be made between the
clinical batch and the commercial batches in that a side-by-side evaluation has not been
conducted. In consideration that the viscosity test can be used as a quality control test, and
that data have been provided for the proposed commercial batches, Dr. Selemme, the ONDQA
reviewer, concluded, with concurrence by the ONDQA team, that the presented viscosity data
was acceptable as an interim specification without the correlation to the clinical batch.

The applicant’s proposed viscosity acceptance criterion, @@ cps, was deemed
acceptable as an interim specification. The applicant will be asked to collect viscosity data
from all available manufactured batches during the first 12 months after the supplement (S-
011) approval date. Within 15 months after the S-011 approval date, the applicant will be
required to submit the final viscosity report, with complete viscosity information/data and a
proposal for their final viscosity specification.

Following multiple interactions between ONDQA and the applicant, the ONDQA review team
recommends the following the following Post-Marketing Commitment/Requirement:

As limited data have been provided for registration batches, the viscosity characteristic
of the product throughout stability is not known. Additionally, the viscosity test
acceptance range of ®@®@ ¢Ps may not be appropriate once the viscosity of
the product at the end of shelf-life is known. The following comments, therefore,
should be conveyed to the sponsor:

For the Viscosity test acceptance range, the proposed acceptance criteriaof . @@

®® cpsisacceptable as an interim specification. To demonstrate the
viscosity characteristic during stability studies, and to support the acceptance
range, provide viscosity data obtained at 24 month or 36 month stability test
points, once these data are obtained.
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The stability data for the three registration batches show that the batches met the acceptance
criteria of all tests up to 9 months at 25 C/60% RH. Values show little change from initial
values. The stability data was concluded to be acceptable by the ONDQA review.

®@ ®@

the current 24

month expiry dating was proposed by the applicant,
(oY)

month expiry approved for the Naftin Cream 1%.
a 24 month expiry 1s
recommended by the ONDQA review.

The Establishment Evaluation Request concluded an overall recommendation of “acceptable”
on February 24, 2011, for the two manufacturing sites for the product.

The drug product will be available in 2g physician sample, 30 g, 45 g, and 60 g tubes. The 45
g size has been proposed in this submission as an additional size for the commercial product,
though Naftin 1% Cream is currently available in 30 g, 60g, and 90 g trade sizes. All
container/closure tube materials are identical to the approved container, and are manufactured
by ®@ according to DMF| ®¢

Upon acceptance of the PMC/PMR for viscosity specifications listed above, and completion of
acceptable labeling, the ONDQA review recommends approval of this application. There are
no other outstanding product quality issues that would impact an approval action.

4. Nonclinical Pharmacology/Toxicology

General toxicology studies have been conducted extensively with various formulations of
naftifine HCI in rats, rabbits, guinea pigs, dogs, monkeys, and minipigs.

To date, there 1s no carcinogenicity data available for naftifine. The applicant was informed
during the March 12, 2010 preNDA meeting that the carcinogenicity potential of naftifine 2%
cream product should be evaluated. However, in consideration of the historical use of naftifine
HCI, it was deemed by Dr. Jianyong Wang, the nonclinical reviewer, to be acceptable to
conduct the carcinogenicity testing as a postmarketing requirement.

A two year carcinogenicity study is recommended as a post-marketing requirement. The
proposed timeline, with the study to begin in July, 2013, and submission of the study report in
September, 2016, 1s acceptable to the nonclinical review team.

Nonclinical findings in oral toxicity studies included reduction in body weight gain and
increases in serum bilirubin, creatinine, and urea levels. Findings in dermal toxicity studies
included very slight erythema and reduction in body weight gain.
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In genetic toxicology studies, naftifine was negative in a bacterial mutagenicity test, an in vitro
chromosome aberration test, and an in vivo micronucleus test. There is no concern for the
genotoxicity of naftifine.

Reproductive and developmental toxicology studies have been conducted with naftifine in rats
and rabbits. Naftifine did not affect fertility in rats at oral doses up to 100 mg/kg/day. Naftifine
did not show a teratogenic effect in rats at oral doses up to 300 mg/kg/day or in rabbits at
subcutaneous doses up to 30 mg/kg/day. The NOAEL for embryo-fetal developmental effects
was considered to be 30 mg/kg/day in this study. Naftifine had no adverse effects on peri- and
postnatal development in rats at oral doses up to 100 mg/kg/day.

Naftifine solutions up to 10% were not irritating to rabbit skin. Naftifine 1% cream was
slightly irritating to rabbit skin. Naftifine 1% and 3% creams were slightly irritating to the
conjunctiva, but not toxic to the cornea of rabbit eye. Naftifine 5% solution was not a contact
sensitizer in guinea pigs.

Naftifine and naftifine 2% cream exhibited minimal UVB absorbance. The extent of UVB
absorbance does not trigger the need for a nonclinical photoirritation study.

Overall the toxicity profile of naftifine 2% cream drug product has been well characterized.
The proposed daily topical dosage of 2% cream applied once daily would be comparable to the
approved dosage of Naftin® Gel 1% (applied twice daily). From a pharmacology/toxicology
perspective, the proposed clinical doses do not elicit a significant safety concern.

This efficacy supplement is approvable from a pharmacology/toxicology perspective, as the
proposed clinical doses do not elicit any significant safety concerns, pending acceptance of the
dermal rat carcinogenicity study as a post marketing requirement, and completion of final
labeling.

5. Clinical Pharmacology/Biopharmaceutics

Systemic bioavailability of naftifine hydrochloride or its metabolites is not necessary for
therapeutic effect against dermatophytes, as the topical cream product is thought to act locally
against specific fungal organisms.

The bioavailability of naftifine cream, 2% under maximal use conditions was evaluated in
study MRZ 90200/F1/1002. This study was designed as an open label, single-center, multiple
application study following once-daily topical application for 2 weeks. The plasma and urine
concentrations of naftifine was determined in 21 adult subjects (Age range 18-63 years old)
with tinea cruris (all subjects) and tinea pedis (all subjects had tinea pedis on both feet with 18
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subjects having both interdigital and moccasin-type infections). Maximal use condition was
defined as having both feet and bikini area affected to which the cream was applied.

A total of 8 grams per day were to be applied as follows: 2 grams to each foot and 4 grams to
the bikini area. However, the total amount applied during the study was actually somewhat
less than 8g (ranging from 5.3 -7.5g) per day.

The results showed that the systemic exposure as Cmax and area under the curve (AUC) to
naftifine increased over the 2 week treatment period in all 21 subjects. It does not appear that
steady state was achieved during the 14 day duration of this study. Trough concentrations
(Ctrough) generally increased throughout the 14 day study period. The plasma concentrations
obtained on Day 28 were lower than the plasma concentrations observed on Day 1 and Day 14
indicating that an increase in systemic exposure after the last application on Day 14 was not
observed, and no further PK assessments were recommended.

The applicant provided additional information on the metabolism and excretion of naftifine
from published literature in this submission. The currently approved label for Naftin 1 % gel
and cream has the following information on the metabolism and excretion of naftifine:

“Naftifine and/or its metabolites are excreted via urine and feces with a half-life
of approximately two to three days”.

The information provided in the published literature below supports the language in the
currently approved label for the Naftin 1 % cream and gel formulations. Recommended
additions to Section 12 of the prescribing information will be communicated to the sponsor for
concurrence and reflect the maximal use PK study discussed above.

The treatment duration proposed for the NAFT-500 2% cream product is 2 weeks. The
proposed daily dosage of naftifine 2% cream is comparable to the approved daily dosage of
Naftin 1% gel (once daily for 2% cream vs. twice daily for 1% gel). The topical daily dose of
NAFT-500 under maximum clinical use conditions is 8 g/day, which would result in an
exposure of 2.67 mg/kg/day to the active ingredient naftifine HCI for a 60 kg individual.

In July, 2011, the applicant submitted their final QT-QTc study report "Merz

Protocol No. MUS 90200/1018/1" to support cardiovascular safety with use of topical naftifine
hydrochloride (HCI) 2% cream. The late submission of this report and associated ECG
waveforms necessitated an extension of the review clock by three months. This study report
has been reviewed by the Interdisciplinary Review Team for QT Studies (IRT-QT) (review
dated 09/09/2011).

According to the IRT-QT team overall summary of findings: “No significant QTc
prolongation effect of naftifine HCI (600 mg) was detected in this TQT study. The largest
upper bounds of the 2-sided 90% CI for the mean difference between naftifine HCI (600 mg)
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and placebo were below 10 ms, the threshold for regulatory concern as described in ICH E14
guidelines.”

The pharmacodynamics of naftifine hydrochloride has not been established.

From a clinical pharmacology perspective, this application is acceptable pending agreements
on the recommended labeling changes, the Post Marketing Requirement (PMR) for a
pediatric/adolescent (ages 12-17 years old) Pharmacokinetic (PK) study in patients with tinea
pedis and tinea cruris and, a possible recommendation by Pediatric Review Committee (PeRC)
for a Post Marketing Commitment (PMC)/PMR clinical study for the treatment of tinea
corporis in pediatric patients aged = 2 years of age. If a clinical study needs to be conducted
for the treatment of tinea corporis in pediatric patients aged = 2 years of age as a PMC/PMR,
then collection of PK data from this population would also be recommended.

6. Clinical Microbiology

The 1% naftifine gel and cream formulations were approved for the treatment of 7richophyton
rubrum, T. mentagrophytes, and Epidermophyton floccosum. In addition, the 1% gel
formulation was approved for the treatment of 7richophyton tonsurans.

The applicant has provided data from recent in vifro studies that demonstrate the antifungal
activity of naftifine against fungal isolates commonly associated with tinea pedis and tinea
cruris, including 7richophyton rubrum, T. mentagrophytes, and Epidermophyton floccosum.
MICoo values, as determined in three in vifro studies, against all of the above pathogens, were
< 1 meg/mL. Fungicidal activity, defined by the investigators as “a > 99.9% reduction in the
number of CFU/mL from the starting inoculum count” was demonstrated against 100% of 7.
rubrum 1solates tested (n = 50). Fungicidal activity against isolates of 7. mentagrophytes (n =
50), as determined in this investigation, was less robust, with only 78% of isolates identified as
mhibited at the stated criteria.

Data from the two pivotal clinical trials supports the applicant’s claim of mycological cure
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associated with naftifine cream, 2% treatment in cases of tinea pedis and tinea cruris caused by
isolates of Trichophyton rubrum, compared to treatment with placebo, and of naftifine cream,
2% (2 week treatment) in cases of tinea pedis caused by isolates of 7. rubrum, compared to the
currently marketed product (4 week treatment). o

The applicant did not attempt an analysis of antifungal resistance observed during the clinical
trials. Susceptibility results obtained for selected 1solates indicated that naftifine was active, in
vitro, against all 1solates of 7. rubrum tested.

The other primary change in labeling from the existing approved naftifine 1% products is the
change in language regarding mechanism of action. The statement, “The inhibition of
ergosterol synthesis and the accumulation of toxic concentrations of squalene in the cell may
result in death of the fungal cell” is proposed, but not adequately supported. The clinical
microbiology review recommends, and is concurred by the clinical team, that “a mechanism of
resistance to naftifine has not been described.”

There are no outstanding clinical microbiology issues beyond agreement on final labeling.

7. Clinical/Statistical- Efficacy

At the Pre-IND meeting (11/6/2007) the applicant was advised that at least one study in tinea
pedis and one study in tinea cruris would be needed to obtain the indications of tinea pedis,
corporis and cruris. Safety and efficacy is assumed for the tinea corporis indication at the
same treatment regimen and duration in adult patients once safety and efficacy is successfully
demonstrated for tinea pedis and cruris. The Agency also stated that safety and efficacy studies
should separately analyze efficacy for interdigital and moccasin type tinea pedis. The
Agency’s advice was reiterated at the preNDA meeting on May 12, 2010.

To support the sSNDA for naftifine cream, 2%, 6 clinical studies were conducted. Two phase 3
clinical studies were conducted, one for the treatment of tinea pedis and one for the treatment
of tinea cruris. In addition, a phase 1 maximal-use, pharmacokinetic study in patients, and
three provocative phase 1 dermal safety studies (irritation/sensitization, phototoxicity, and
photoallergenicity) were conducted.

The primary objective of the tinea cruris trial was to evaluate the efficacy and safety of
naftifine cream applied once daily (QD) for 2 weeks, compared to vehicle in the treatment of
subjects with KOH and culture positive symptomatic tinea cruris. The protocol-specified
endpoint was the proportion of subjects with complete cure at week 4 where complete cure is
defined as negative mycology results (dermatophyte culture and KOH), and absence of
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erythema, scaling and pruritus (grade 0 on each) using a 4-point scale (O=absent, 1=mild,
2=moderate, 3=marked).

For enrollment, eligible subjects were to be >12 years of age with clinical signs and symptoms
of tinea cruris of at least moderate erythema, moderate scaling, mild pruritus, and a positive
KOH.

The tinea pedis trial was a 4-arm study of naftifine cream, 2% (2-week treatment), 2-week
vehicle treatment, naftifine 1% (4-week treatment), and 4-week placebo. The primary
objective was to evaluate the efficacy and safety of naftifine cream, 2% vs. 2-week vehicle
treatment. The protocol-specified endpoint was the proportion of subjects with complete cure
at week 6 where complete cure is defined as negative mycology results (dermatophyte culture
and KOH), and absence of erythema, scaling and pruritus (grade 0 for each) on the 4-point
scale (0O=absent, 1=mild, 2=moderate, 3=marked, 4=not done).

The applicant stated that “exploratory analyses for descriptive purposes only” were used in
comparing the naftifine 2% cream to Naftin 1% Cream.

The Tinea Cruris study demonstrated statistical significance (p<0.001) with response rates of
25.3% and 2.8% for NAFT-500 and vehicle, respectively; and the Tinea Pedis study
demonstrated statistical significance (p=0.01) with response rates of 17.7% and 7.1% for
naftifine 2% cream and vehicle, respectively:

Table 1. Complete Cure Rate for Tinea Cruris and Tinea Pedis trials

NAFT-500 Vehicle p-value
N=75 N=71
Tinea Cruris 19 (25.3%) 2 (2.8%) <0.001
Tinea Pedis 26 (17.7%) 5(7.1%) 0.01

Complete Cure is defined as having negative mycology results (dermatophyte culture and KOH) and absence of erythema, scaling and pruritus at
Week 4 (1) and Week 6 (2).
P-value is calculated from a one-sided CMH test stratified by pooled sites (FAS, LOCF)

Source: Agency Biostatistics review by Dr. Carin Kim

The study populations are not large, but are in line with precedent approvals, the most recent
of which was Ertaczo in December, 2003.

The Agency Biostatistics reviewer, Dr. Carin Kim, evaluated the complete cure rates of the
approved Naftin 1% vs. 4-week vehicle, and the naftifine 2% cream vs. 2-week vehicle to
compare the relative risk-benefit determinations from the tinea pedis trial. The complete cure
rate is slightly higher for the NAFT-500 arm when compared to that of Naftin 1% arm,
however, it should be noted that the complete cure rate for the vehicle (treatment duration of 2
weeks) arm is twice as high compared to that of the Naftin 1% vehicle (treatment duration of 4
weeks) arm:
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Complete Cure Rate at Week 6

Tinea Pedis
NAFT-500 Vehicle” | Naftin 1% Vehicle®
N=147 =70 N=143 N=65
Complete Cure Rate"” 26 (17.7%) 5(7.1%) 23 (16.1%) 2 (3.1%)
Complete Cure Rate'” 23 (15.7%) 5(7.1%) 22 (15.4%) 2 (3.3%)

One-sided CMH test stratified by pooled sites.

(1) Treatment duration of 2 weeks to match that of NAFT-500

(2) Treatment duration of 4 weeks to match that of Naftin 1%

(3) Sponsor’s analysis: FAS, LOCF. P-value=0.001 for Naftin vs. 4-week vehicle: p-value =0.01 for NAFT-500 vs. 2-week vehicle.
(4) Reviewer’s analysis: FAS, missing imputed as fatlure. P-value =0.0015 for Naftin 1% vs. 4-week vehicle: p-value= 0.02 for NAFT-
500 vs. 2-week vehicle.

Issues regarding approvability of the submitted application:

. I

While the applicant conducted two studies with naftifine cream 2%, one in tinea cruris, and
one in tinea pedis, in accordance with the minimal requirements outlined at the preIND

meeting, and both studies demonstrated significance for the primary efficacy endpoint of
comilete cure, the application cannot be approved in its current formh

In the tinea pedis study, while the Agency previously advised that the applicant separately
analyze efficacy and safety for each type of tinea pedis, the study’s inclusion criteria did not
accurately or adequately specify the specific types of tinea pedis, and included subjects with
all types of tinea pedis (i.e., interdigital, moccasin, and others). Further, the protocol did not
pre-specify a way of analyzing the distinct types of tinea pedis.

To address the Agency’s concerns regarding separate analyses based on tinea pedis types, the
applicant re-classified each subject to interdigital, moccasin or both. However, the applicant’s
method of reclassification was found on Agency review to be inconsistent and somewhat
subjective.

The Agency statistical review by Dr. Kim 1llustrates that only 12
subjects likely had moccasin tinea pedis and none achieved complete cure.

2. Age indication
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The applicant is seeking an indication for subjects 12 years and older; however, only 1 subject
in the tinea pedis trial and two subjects in the tinea cruris trial exposed to naftifine 2% cream
were between the ages of 12 and 17 years.

Despite the age indication of 12 years sought by the applicant, insufficient data has been
provided that safety and efficacy in the adolescent population has been demonstrated.
Labeling should be limited to patients aged 18 years and older.

As discussed below, the tinea corporis indication may need clinical trial data to support its use
in children and adolescents, as PREA requirements may amend the previous advice for the
pediatric population.

No Special Protocol Assessment was submitted for Agency review. The Statistical Analysis
Plan (SAP) was amended three times (effective dates: 8/10/2009, 10/7/2009, and 12/23/2009),
however, the amended SAPs were not submitted to the Agency for comments.

8. Safety

Naftifine cream has been approved at the 1% concentration since 1988, and risks associated
with its use have been low. The phase 3 tinea pedis trial included the 1% marketed
formulation as a comparator arm, so some limited comparative safety data is available.
Although the numbers are small, the 2% formulation appears more irritating than the 1% drug
product. Overall application site reactions were twice that for the 2 % formulation (i.e.,
application site pruritus 7 (1.8) vs. 1 (0.4), application site dryness 3 (0.8) vs. 1 (0.4), and
contact dermatitis 2 (0.5) vs. 0 for naftifine 2% and naftifine 1%, respectively.

There were no deaths in the naftifine cream 2% trials. One serious adverse event of
“influenza” was reported in the tinea pedis trial, but was considered mild in intensity, and
deemed unlikely to be related to study drug by the applicant or Agency review.

Three subjects on naftifine cream 2% reported severe treatment emergent adverse events:
application site pruritus, skin exfoliation, and genital erythema. Common treatment emergent
adverse events greater than placebo included headache, and application site pruritus and
irritation. There were no clinically significant changes in chemistry or hematology parameters.
Electrocardiograms were not performed during the clinical development program.

Provocative dermal safety study results demonstrated a mild risk for irritation, and little risk as
a primary sensitizer. However, “contact dermatitis” leading to discontinuation was reported in
as an adverse reaction in the clinical phase 3 trials. This will be captured in section 6 of the
prescribing information. No evidence of phototoxicity or photosensitivity was observed.
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The primary clinical review by Dr. Brenda Vaughan recommends the conduct of a long term
safety study based on the ICH Ela guidance recommendations. She notes that only 421
patients were exposed to the 2% formulation during clinical development while 236 patients
were exposed to the lower 1% concentration in the submitted pivotal trials.

The proposed daily dosage of naftifine 2% cream is comparable to the approved daily dosage
of Naftin 1% gel (once daily for 2% cream vs. twice daily for 1% gel) for which there is long
term usage history. Given the fact that the currently approved labeling for Naftin 1% Cream
specifies dosage and administration instructions that are not specific amounts (“A sufficient
quantity of Naftin Cream 1% should be gently massaged into the affected and surrounding
skin areas once per day), this CDTL review concludes that this PMC/PMR recommendation
by the primary clinical reviewer can be waived based on the long term historical use of Naftin
Cream and Gel 1% since 1988. It appears to this reviewer that the information gained from a
long term safety study would not be particularly useful for labeling, in that patients will self
limit application amounts in the face of local irritative side effects, and that no significant
pattern of adverse events have been reported over two decades of use for the 1% cream and gel
formulations.

9. Advisory Committee Meeting

No Advisory Committee meetings were required, nor held for this application.

10. Pediatrics

Naftifine hydrochloride is currently marketed as 1 % cream and 1 % gel formulations (NDA
19-599 (Approved February 29, 1988) and 19-356 (Approved June 18, 1990), respectively) for
the topical treatment of tinea pedis, tinea cruris and tinea corporis. It is noted that the approved
label for Naftinl % Cream and Gel state that “safety and effectiveness in pediatric patients
have not been established.”

The pediatric plan is inadequate and does not address the use of the proposed 2% cream across
all relevant populations for all indications. The application did not address the indication of
tinea corporis at all, requesting that the pediatric plan be “assumed for tinea corporis.”

A partial waiver request of the requirement to provide information on pediatric patients under
the Pediatric Research Equity Act (PREA) for patients 0 — 11 years of age (<12 years) was
submitted. The applicant, Merz, specifically requested a waiver of the requirement to conduct
studies in pediatric subjects younger than 12 years of age on the basis that naftifine cream 2%
does not represent a significant therapeutic alternative for this age group and is unlikely to be
used in a substantial number of patients younger than 12 years of age. Tinea pedis and tinea
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cruris occur less frequently in children than in adults, and less frequently in children less than
12 years of age than in adolescents.

However, tinea corporis occurs with reasonable frequency in younger children, though, as
noted above, the PeRC has not provided specific advice on this issue as of the date of this
review. It is likely that a clinical trial in pediatric subjects with tinea corporis will need to be
conducted to satisfactorily address PREA and gain labeling for the pediatric population.

The review team recommends that the applicant evaluate the PK of naftifine cream 2% in
adolescents aged 12-17 years old as part of a pediatric plan to meet the Pediatric Research
Equity Act (PREA) PMR . The PK information obtained in the adolescent population will be

important for evaluating systemic safety.

As of the date of this review, the PeRC review of this application is scheduled for November
16, 2011.
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11. Other Relevant Regulatory Issues

Two study sites were selected for DSI inspection due to the relatively high treatment
responders and large numbers of subjects enrolled. According to the DSI review finalized
08/05/2011, no regulatory violations were noted. The studies appear to have been conducted
adequately, and the data generated appear acceptable in support of the respective indication.

There were no issues identified with financial disclosures or GCP guidelines.

12. Labeling

Review of the proposed label submitted by the applicant was based on evaluation of the
clinical study for the NDA as well as DMEPA, DRISK, and DDMAC consultative reviews.

The proposed name Naftin(bggeam, is being reviewed by DMEPA following rejection of the

Carton and container labeling has been accepted by the CMC
reviewer and clinical team. DRISK has provided comments for the carton and container
sections of the label which have been incorporated into the proposed labeling which is to be
forwarded to the applicant for concurrence.

As noted above, the applicant will be presented with prescribing information that differs from

their proposal @@ of interdigital tinea pedis as well as limitation of
the population to adults.

13. Recommendations/Risk Benefit Assessment

e Recommended Regulatory Action

The clinical team leader concurs with the primary clinical reviewer that this product should be
approved for the indication of interdigital tinea pedis, tinea cruris, and tinea corporis in adults
pending successful completion of labeling negotiations with the applicant and acceptance of
post-marketing informational requirements discussed in this review.

e Risk Benefit Assessment
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Efficacy for interdigital tinea pedis and tinea cruris has been demonstrated, and it is
reasonable, based on historical precedents, to assume efficacy for tinea corporis in adults.

The safety findings are largely limited to local adverse events, with no serious adverse events
deemed related to the study product. The local adverse events are expected given the
marketing experience of 1% Naftin products since 1988, and are not dissimilar in scope and
severity.

The benefits of this product outweigh the risks when used as the prescribing information
recommends for adults, and this CDTL review concurs that this application should be
approved for adults. The conclusion that this application should be approved is shared by each
review discipline, and there are no outstanding approvability issues beyond agreement on final
product labeling and acceptance of the recommended post marketing requirements.

e Recommendation for Postmarketing Risk Evaluation and Management Strategies

REMS is neither required nor recommended for this topical antifungal product. Labeling is
adequate to inform prescribers and patients of expected adverse events and risks.

e Recommendation for other Postmarketing Requirements and Commitments

The rationale for three recommended PMC/PMR’s is described above. Discussions
with the applicant are pending clearance of proposed labeling to be sent for concurrence.

e For the Viscosity test acceptance range, the proposed acceptance criteria of e

®@ ¢Ps is acceptable as an interim specification. To demonstrate the viscosity
characteristics during stability studies, and to support the acceptance range, provide
viscosity data obtained at 24 month or 36 month stability test points, once these data
are obtained.

e Maximum use PK safety study in pediatric subjects > 12 years to 17 years, 11 months
of age is recommended. (Note that the marketed Naftin Cream, 1% product, is not
approved for use in pediatric patients.)

e (Conduct of a multicenter, randomized, blinded, vehicle-controlled study with use of
naftifine hydrochloride 2% cream for treatment of tinea corporis in pediatric patients
>2 years of age is needed as a PMC/PMR. As of the date of this review, the applicant
has not submitted a Pediatric Plan that covers all relevant pediatric populations (i.e.,
study of tinea corporis which has the highest prevalence in preadolescents (Lesher,
2010)). Pediatric Review Committee (PeRC) recommendations are pending as of the
date of this review.
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e Recommended Comments to Applicant

There are no other recommended comments exclusive of agreed upon labeling in PLR
format. Labeling discussions have not been initiated with the sponsor as of the date of this
review. Post marketing commitments/requirements are discussed above and also require
agreement by the applicant as labeling discussions proceed.
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Addendum to Clinical Review

The purpose of this addendum is to address the following six issues:1) clarify half
life and systemic exposure through day 28 for naftifine hydrochloride 2% cream,

, 3) recommend
aftin arm data into the text and tables of the clinical studies
section of the label although only one comparative study was conducted, 4)
provide Pediatric Review Committee’s (PeRC) recommendations for study of
pediatric patients , 5) provide additional clarification for the clinical
recommendation to use the applicant’s baseline post hoc classification of the
types of tinea pedis studied to assess efficacy, and 6) include clinical
concurrence for PMC/PMR's for viscosity, and dermal carcinogenicity in rats in
the clinical review.

1. Clinical Pharmacology reviewer indicates that although steady state was not
achieved during the 14 day duration of this study, sampling at day 28 indicates
that concentration was not increasing after the last applied dose on day 14.
According to an 11/22/2011 email from the clinical pharmacology reviewer, the
applicant provided plasma concentrations data obtained on day 28 which was
lower than the plasma concentrations observed on Day 1 and Day 14 indicating
that an increase in systemic exposure was not observed after the last application
on Day 14.

2. According to the Clinical Microbiology Consultation completed July 22, 2011,

e€). aeletion o
was recommended wi

The majority of the clinical team concurs with the Microbiology Reviewer’s
conclusion.

From a clinical perspective

e Advice provided by the Agency at the PreIND Meeting regarding
pathogens. According to the minutes, “Since T. rubrum is considered one
of the most common organisms found in tinea pedis as well as one of the
most difficult to eradicate, greater than 50% of the clinical cases should
be culture positive for T. rubrum from the initial visit.”

e The Clinical Microbiology review indicating that the applicant provided
data from recent in vitro studies that demonstrate the antifungal activity of
naftifine against fungal isolates commonly associated with tinea pedis and
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tinea cruris, including Trichophyton rubrum, T. mentagrophytes, and

Epidermophyton floccosum.
o | “9that 1% naftifine gel and cream formulations are approved for the
treatment of Trichophyton rubrum, T. mentagrophytes, and
Epidermophyton floccosum indicating efficacy of the moiety in eradicating
T. mentagrophytes, and Epidermophyton floccosum. If indeed it is the
Agency'’s position as recorded in the preIND meeting minutes that T.
rubrum is one of the most difficult to eradicate and unless there is known

development of resistance,

e Duration of therapy is 2 weeks and fungal culture results may not be
available for up to one week or more. It is the opinion of this reviewer that

3. The 1% study arm may not be included in the label; however, it is the
recommendation of this reviewer to include the 1 % Naftin arm data into the text
and tables of the clinical studies section. Study details and results for the 1%
formulation should be disclosed based on one study due to the fact that the
applicant is the owner of both drug products; therefore, comparative data are
acceptable for labeling based on results of one vs. two comparative study
requirements. The applicant submitted data from a 6-week, double-blind,
randomized, placebo-controlled, multicenter, parallel group Phase 3 study of
naftifine hydrochloride 2% cream compared to vehicle (placebo) and to
commercially available Naftin® 1% (positive control) in the treatment of tinea
pedis.

4. The Applicant’s pediatric plan was presented to the Pediatric Review
Committee (PeRC) on November 9, 2011. The committee recommended the
following:

e PREA PMR for a PK/Efficacy/Safety study in pediatric patients 2 years
and above with tinea corporis. It was suggested that the PK
component could be conducted using the Population Pharmacokinetics
approach with limited PK sampling from the subjects to confirm that the
systemic exposure in patients with tinea corporis (smaller surface area
with no occlusion) would not be higher than that of the patients with
tinea cruris (higher surface area with occlusion) or tinea pedis.

e PREA PMR PK study of NAFT-500 cream in adolescents aged 12-17
years old with tinea pedis and tinea cruris.
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Addendum to Clinical Review

Classification of tinea pedis studied. As noted in the 10/18/2011 review, an
approval recommendation is being made for treatment of interdigital type
tinea pedis ®e

. According to the
applicant (ISE pg. 45 of 58), subjects randomized to treatment with NAFT-
500 Cream, 2% or placebo in the Phase 3 tinea pedis study presented at
Screening (Visit 1) with different types of infection.

The post hoc assessment schemata and methodology used provided by the
applicant (ISE, Section 8.3) follows:

Reference ID: 3063608

“In the Phase 3 tinea pedis study (MUS 90200-0736/1), subjects who were
randomized to NAFT-500 Cream, 2% or placebo for 2 weeks or Naftin 1%
Cream or placebo for 4 weeks presented at Screening (Visit 1) with both
interdigital- and moccasin-type tinea pedis (41.0%, 45.8%, 40.3%, and
35.3%, respectively), interdigital-type tinea pedis only (44.0%,
40.7%,41.9%, and 44.5%, respectively), moccasin-type tinea pedis only
(7.7%, 5.9%, 8.5%, and 13.4%, respectively), or Other (7.3%, 7.6%, 9.3%,
and 6.7%, respectively) (see Table 7-6 in Section 7.2.2).

The tinea pedis study was not designed to treat a specific type of tinea
pedis; rather, subjects were instructed to treat the affected area recorded
at Baseline and Investigators were instructed to evaluate the worst site at
each visit. Therefore, clinical sites assessed for efficacy were treated and
evaluated for either interdigital- or moccasin-type tinea pedis, or both, in
the following manner (Table 8-1):

Subjects diagnosed with interdigital tinea pedis at Screening (Visit 1)
and assessed for treatment of the same type at the Terminal Visit were
classified as having interdigital tinea pedis.

Subjects diagnosed with moccasin-type tinea pedis at Screening and
assessed for treatment of the same type at the Terminal Visit were
classified as having moccasin-type tinea pedis.

Subjects diagnosed with interdigital tinea pedis at Screening and
assessed for treatment of moccasin-type tinea pedis at the Terminal Visit,
or vice versa, were classified as having both interdigital- and moccasin-
type tinea pedis.

Subjects who were not diagnosed or assessed for a specific type of
tinea pedis at the Screening and/or Terminal Visit were classified as
having either interdigital- or moccasin type tinea pedis on a subject-by-
subject basis using the recorded “site of assessment.” The most frequently
encountered sites of assessment for the affected subjects included “left
foot between 1st and 2nd toe” (classified as interdigital) and “right heel”
(classified as moccasin).”

For the ISE analysis (ISE, pg 97), the primary efficacy endpoints
(complete cure at Week 6) and most important secondary efficacy
endpoints (treatment effectiveness and mycological cure at Week 6) were
evaluated in subgroups treated for interdigital- or moccasin-type tinea
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pedis or both types of tinea pedis using post-hoc analyses of the FAS and
PPS populations.

It is the opinion of this reviewer that disease assignment and re-assignment
based on the most clinically involved target area as proposed above by the
applicant is arbitrary as tinea pedis is clinically diagnosed by global inspection.
Whereas the applicant’s baseline classification as recorded on the Case Report
Form (CRF) into interdigital, plantar (moccasin) or both (e.g., interdigital and
moccasin) and moccasin is understandable from a clinical perspective, the
“Other” classification was not defined in the protocol and thus the type of tinea
pedis this represents is unknown.

Given that a specific type of tinea pedis was not specified for enrollment and
classification is being made post hoc, use of the applicant’s baseline
classification appears to be most logical classification to use. Inclusion of the
end of study visit site of inspection is inconsistent with the primary endpoint,
complete cure, since all clinical sighs and symptoms of tinea pedis should have
resolved and there would not be any clinically involved areas.

6. This reviewer concurs with the following CMC PMC and
pharmacology/toxicology PMR recommendations:

e To collect viscosity data from all available manufactured batches during
the first 12 months after the supplement (S-011) approval date. Within 15
months after the S-011 approval date, the applicant will be required to
submit the final viscosity report, with complete viscosity information/data
and a proposal for their final viscosity specification. According to verbal
communication with the CMC reviewer’'s a PMR is not needed as the
applicant has agreed to provide the needed data and the 1% formulation
has been approved for a number of years.

e To conduct a 2-year dermal rat carcinogenicity study as a postmarketing
requirement. The agreed upon proposed timeline is for the study to begin
in July 2013 with submission of the study report in September 2016.
These dates are currently under negotiation and may vary.

Brenda Vaughan, M.D.
Medical Officer, Dermatology
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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

From a clinical prospective, an approval recommendation is being made for use of 2% naftifine
hydrochloride cream applied topically onto affected areas plus a %z inch margin of healthy surrounding
skin once-daily for 2 weeks in treatment of interdigital tinea pedis, tinea cruris, and tinea corporis due to
Trichophyton rubrum O9in adults > 18
years old; however, this recommendation is predicated upon the applicant’s acceptance of revised
labeling and commitment to conduct phase 4 studies listed in Section 1.4. One study in tinea pedis is
being accepted as substantial evidence of effectiveness for that indication since statistical superiority of
active study drug was demonstrated over vehicle and based on an agreement made by the Agency at
the 2007 PreIND meeting that one study in tinea pedis would be acceptable. Safety and efficacy was
demonstrated for treatment of tinea cruris with use of 2% naftifine hydrochloride cream in adults;
therefore as previously agreed upon, safety and efficacy is being assumed for the tinea corporis
indication at the same treatment regimen and duration in adult patients.

The approval recommendation is being made for treatment of interdigital type tinea pedis :::::
@ interdigital is that complete cure, the primary efficacy endpoint, was achieved in
a numerically higher number of patients diagnosed at baseline with interdigital tinea pedis and
interdigital/moccasin-type while no patients obtained complete cure in the moccasin-type only subset of
patients. 2@ The applicant
made a post hoc reclassification of the types of tinea pedis studied. According to the Agency’s statistical
review, it is difficult to draw conclusions regarding the complete cure rates for each subset due to small
numbers of patients with complete cure for each type of tinea pedis. Compete Cure rates based on the
Agency’s assessment of the “original baseline type of tinea pedis” for Phase 3 tinea pedis study (MUS
90200-0736/1) are as follows: 13/65 (20%), 12/57 (21.1%) , 0/12 (0%), 0/3 (0%), and 1/13 (7.7%) for
both interdigital and moccasin-type, interdigital-type only, moccasin-type only, and Other, respectively

(Source: Statistical Table 18).

1.2 Risk Benefit Assessment

The applicant included study of an already approved drug product, Naftin® (naftifine hydrochloride) Cream,
1% in the Phase 3 clinical tinea pedis development program. Risks associated with treatment with both
naftifine hydrochloride 1% and the 2% cream appear to be low in patients treated in the pivotal trials.
According to the Agency’s Statistical Reviewer the complete cure rate is slightly higher for the NAFT-500
arm when compared to that of Naftin Cream, 1% arm; however, the difference in treatment effect between
the 2% formulation and its vehicle is much smaller than the difference between the approved 1%
formulation and its vehicle study arm. Complete cure rates for the 2% formulation and the already
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approved Naftin 1% cream formulation for treatment of tinea pedis are: 23 (15.7%) vs. 5 (7.1%) and 22
(15.4%) vs. 2 (3.3%); respectively (Statistical Table 11. Complete Cure rate at Week 6).

Although the numbers are small, the 2% formulation appears more irritating than the 1% drug product with
exception of application site irritation 2 (0.5 %) vs. 4 (1.7 %) for naftifine 2% and naftifine 1%, respectively.
Overall application site reactions were twice that for the 2 % formulation (i.e., application site pruritus 7
(1.8) vs. 1 (0.4), application site dryness 3 (0.8) vs. 1 (0.4), and contact dermatitis 2 (0.5) vs. 0 for naftifine
2% and naftifine 1%, respectively.

At the PreIND meeting the applicant was advised as follows: “...you will need to provide information to
clarify the reason for proceeding with the development plan for a 2% product. It is unclear what the clinical
public health advantage would be for a 2% product dosed in the same manner as the 1% product. You
proposed shortened duration of treatment and increased efficacy over the current product, and you need to
provide information to support that position. You need to provide a development program for Naftin that
optimizes its treatment profile”. Treatment regimen studied for the 2% drug product and vehicle is 2 weeks,
whereas the treatment regimen studied for the 1% drug product and vehicle is 4 weeks. However, the
labeled treatment regimen for the 1% product is vague and states that if no clinical improvement is seen
after four weeks of treatment with Naftin® Cream, 1%, the patient should be re-evaluated.

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation
Strategies

None needed.

1.4 Recommendations for Postmarket Requirements and Commitments

e Maximum use PK safety study in pediatric subjects = 12 years to 17 years, 11 months of age is
recommended. Only three pediatric patients were exposed to active study drug and completed
weeks 4 and 6 in the applicant’s tinea pedis and tinea cruris clinical development program. The
marketed Naftin® Cream, 1% product, is not approved for use in pediatric patients.

e Conduct of a multicenter, randomized, blinded, vehicle-controlled study with use of naftifine
hydrochloride 2% cream for treatment of tinea corporis in pediatric patients =2 years of age may be
needed as a PMC/PMR. As of the date of this review, the applicant has not submitted a Pediatric
Plan that covers all relevant pediatric populations (i.e., study of tinea corporis which has the
highest prevalence in preadolescents (Lesher, 2010)). Prior to Pediatric Research Equity Act
(PREA), the Division did not recommend conduct of separate studies in tinea corporis and
Pediatric Review Committee (PeRC) recommendations are pending.

e Conduct of a long term safety study is needed based on ICH E1a guidance document. As noted in
the PreIND meeting minutes between the applicant and the Agency, the proposed indications of
tinea pedis, cruris, and corporis are considered chronic since patients often require repeated
treatment over multiple years. Only 421 patients were exposed to the 2% formulation during
clinical development while 236 patients were exposed to the lower concentration. The applicant
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was referred to the ICH E1a guidance in terms of numbers of patients needed on drug product for
long-term safety given the potential for recurrence of tinea infections.

2 Introduction and Regulatory Background

The majority of superficial fungal infections in the United States are tinea infections, which are primarily
caused by three types of dermatophytes: Trichophyton rubrum, Trichophyton mentagrophytes, and
Epidermophyton floccosum [Foster et al, 2004]. The most common tineas are defined by the location of
the infection as follows: tinea pedis (foot and also known as “athlete’s foot”), tinea cruris (groin and
surrounding tissue), and tinea corporis (body). Tinea pedis is most commonly associated with infection
manifesting between the toes (interdigital) or with widespread erythema, hyperkeratosis, and scaling on
the sole and heel of the foot (moccasin or plantar) and other types of tinea pedis infections (vesicular
and ulcerative) [Weinstein and Berman, 2002; Noble et al,1998].

Adults and adolescents are affected by tinea cruris much more commonly than are children. Tinea
corporis is a superficial fungal infection of the glabrous skin (i.e., skin regions except the scalp, groin,
palms, and soles) and affects persons of all age groups, but the prevalence is highest in
preadolescents [Lesher, 2010].

According to the PreIND meeting minutes, in order to obtain the desired indications of tinea pedis,
corporis, and cruris, at least one study in tinea pedis and one study in tinea cruris were recommended.
Sufficient numbers of subjects will need to be assessed from tinea pedis studies and separate tinea
cruris studies in order to gain an additional indication for tinea corporis. When efficacy is demonstrated
for tinea pedis, then efficacy at the same dosage and duration may be assumed for tinea cruris, but
safety for tinea cruris may not be assumed. Efficacy and safety of the study medication may be
assumed for tinea corporis at the same dosage and duration. Since T. rubrum is considered one of the
most common organisms found in tinea pedis as well as one of the most difficult to eradicate, greater
than 50% of the clinical cases should be culture positive for T. rubrum from the initial visit.

2.1 Product Information

e Description of the product
Naftin Cream is a white to off-white cream containing naftifine hydrochloride 2% as the active
ingredient and the excipients benzyl alcohol, cetyl alcohol, cetyl esters wax, isopropyl myristate,
polysorbate 60, purified water, sodium hydroxide, sorbitan monostearate, and stearyl alcohol,
hydrochloric acid.

e Established name and proposed trade name

The established name is naftifine HCI. DMEPA completed a proprietary name review for the proposed
name, Naftin @@29%, under IND 77530. The proposed name was rejected and
the applicant has since submitted a reconsideration request under that same IND. According to an
08/17/2011 email from DMEPA, since the proprietary name review was never submitted to the NDA,
the applicant cannot use an unapproved proprietary name in any of their labels or labeling that are
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under review in S-011 of NDA 19-599. Therefore, @@ cannot be represented in any of their
labels and labeling unless DMEPA approves the name under the NDA. The applicant should submit
the name request to the NDA.

Throughout the clinical review, the terms NAFT-500 (naftifine hydrochloride) Cream, 2%, NAFT-500
Cream, 2%, NAFT-500, naftifine hydrochloride 2%, TRADENAME, and 2% formulation are used
interchangeably.

e Chemical class

Naftifine HCl is an allylamine antifungal. Chemically, Naftifine HCI is (E)-N-Cinnamyl-N-methyl-1-
napthalenemethylamine hydrochloride. Naftifine hydrochloride has an empirical forumula of
C21H21N*HCl and a molecular weight of 323.86. Its structural formula is:

CHa
I
CH2 NCH2 H
! : \C - C/ HCI
Hf .

2.2 Tables of Currently Available Treatments for Proposed Indications

Table 1. Currently Approved Topical Antifungal Cream Formulations N

Topical Antifungal Application # Date of Approval
Established /Tradename
Econazole (Spectazole) NDA 018-751 December 23, 1982
Ciclopirox (Loprox) NDA 018-748 December 30, 1982
Sulconazole (Exelderm) NDA 018-737 August 30, 1985
Nafifine (Naftin) NDA 019-599 February 29, 1988
Oxiconazole (Oxistat) NDA 019-828 December 30, 1988
Clotrimazole (Lotrimin AF) NDA 020-888 October 27, 1989
Terbinafine (Lamisil Cream) NDA 020-980 March 9, 1999
Butinafine (Mentax) NDA 020-524 October 18, 1996
Butinafine (Mentax) NDA 020-663 December 31,1996
Ketoconazole ANDA 075-581 & April 25, 2000
ANDA 076-294 April 28, 2004
Sertaconazole (Ertczo) NDA 021-385 December 10, 2003

Source: Gary Chang, M.D. (FDA Medical Officer) and Drugs @ FDA database)

2.3 Availability of Proposed Active Ingredient in the United States

Naftifine HCI 1% is currently available in the U.S. in cream and gel formulations. Naftin Cream 1% was
approved February 29, 1988. Naftin Gel 1% was approved June 18, 1990.
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2.4 Important Safety Issues With Consideration to Related Drugs

Naftifine hydrochloride is a synthetic allylamine derivative. Other allylamine antifungals include terbinafine,
and butenafine. The applicant provided assessment of adverse events of special interest that included
assessment of liver, kidney, and cardiac parameters.

2.5 Summary of Presubmission Regulatory Activity Related to Submission

November 6, 2007 - PIND 77,530 meeting

January 6, 2009 — IND Advice/Information Request
March 12,2010 - Pre-NDA meeting

October 1, 2010 — email correspondence

2.6 Other Relevant Background Information

The applicant is developing NAFT-600 2% gel formulation under IND 105,603.
3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

Two study sites were selected for DSI inspection due to the relatively high treatment responders and large
number of subjects enrolled.

Table 2
Site # (Name, Address, Phone P Number of .
. rotocol ID . Indication
number, email, fax#) Subjects

#25, Amaury A. Roman, MD Study MRZ
Advanced Medical Concepts, PSC | 90200/F1/3001 25 Tinea Cruris
Cidra, PR 00739
#06, Zoe Draelos Study MUS 90200-
2444 N. Main Street 0736/1 12 Tinea Pedis
High Point, NC 27262

According to DSI conclusion finalized 08/05/2011, no regulatory violations were noted. The clinical
investigator sites of Drs. Roman and Draelos were inspected in support of this NDA. No regulatory
violations were observed during these inspections, and they are classified No Action Indicated (NAI).

It is noted that the observation notes for Dr. Roman are based on the preliminary communications provided
by the FDA field investigator. An inspection summary addendum will be generated if conclusions change
significantly upon receipt and complete review of the EIR. The study appears to have been conducted
adequately, and the data generated by this site appear acceptable in support of the respective indication.
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3.2 Compliance with Good Clinical Practices

According to the applicant, studies were conducted in compliance with the ethical principles originating in or
derived from the Declaration of Helsinki, and in compliance with all International Conference on
Harmonization Good Clinical Practice (GCP) guidelines. In addition, all local regulatory requirements were
followed; in particular, those affording greater protection to the safety of study participants.

3.3 Financial Disclosures

Merz Pharmaceutical, LLC stated the following: “As the sponsor of the submitted studies, | certify that |
have not entered into any financial arrangement with the listed clinical investigators (enter names of clinical
investigators below or attach list of names to this form) whereby the value of compensation to the
investigator could be affected by the outcome of the study as defined in 21 CFR 54.2(a). | also certify that
each listed clinical investigator required to disclose to the sponsor whether the investigator had a
proprietary interest in this product or a significant equity in the sponsor as defined in 21 CFR 54.2(b) did not
disclose any such interests. | further certify that no listed investigator was the recipient of significant
payments of other sorts as defined in 21 CFR 54.2(f).”

4 Significant Efficacy/Safety Issues Related to Other Review Disciplines

4.1 Chemistry Manufacturing and Controls

According to October 4, 2011 CMC review, “deficiencies identified with the degradation method have been
resolved. The method is validated for the analysis of degradants in the drug product. Additionally,
deficiencies with the viscosity method and data have been resolved. The applicant’s proposed viscosity
acceptance criterion, @@ cps, is acceptable as an interim specification. The applicant will be
asked to collect viscosity data from all available manufactured batches during the first 12 months after the
supplement (S-011) approval date. Within 15 months after the S-011 approval date, the applicant will be
required to submit the final viscosity report, with complete viscosity information/data and a proposal for their
final viscosity specification.”

4.2 Clinical Microbiology

The Clinical Microbiology Consultant concluded the following:

“applicant has provided data from recent in vitro studies that demonstrate the antifungal activity of naftifine
against fungal isolates commonly associated with tinea pedis and tinea cruris, including Trichophyton
rubrum, T. mentagrophytes, and Epidermophyton floccosum. MIC90 values, as determined in three in vitro
studies, against all of the above pathogens, were < 1 mcg/mL. Fungicidal activity, defined by the
investigators as “a = 99.9% reduction in the number of CFU/mL from the starting inoculum count” was
demonstrated against 100% of T. rubrum isolates tested (n = 50). Fungicidal activity against isolates of T.
mentagrophytes (n = 50), as determined in this investigation, was less robust, with only 78% of isolates
identified as inhibited at the stated criteria.”
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According to the Clinical Micro Reviewer, data from the two pivotal clinical trials supports the applicant’s
claim of mycological cure associated with NAFT-500 Cream, 2% treatment in cases of tinea pedis and tinea
cruris caused by isolates of Trichophyton rubrum, compared to treatment with placebo, and of NAFT-500
Cream, 2% (2 week treatment) in cases of tinea pedis caused by isolates of T. rubrum, compared to the
currently marketed product (4 week treatment). el

4.3 Preclinical Pharmacology/Toxicology

The Pharm/Tox reviewer concluded that NDA 19-599 Supplement-11 is approvable from a
pharmacological/toxicological perspective, provided that the recommended changes in the label are
incorporated into the NAFT-500 2% cream label. The applicant was advised at the PreIND Meeting that for
a drug product intended to be used chronically in humans, the potential to induce carcinogenicity should be
evaluated. To date there is no carcinogenicity data available for naftifine HCI. The carcinogenicity potential
of NAFT-500 cream product should be evaluated; therefore, a 2-year dermal rat carcinogenicity study will
be conducted as a post-marketing requirement.

4.4 Clinical Pharmacology

The Clinical Pharmacology reviewer concluded that the application is acceptable pending agreements on
the recommended labeling changes and the Post Marketing Requirement (PMR) for a pediatric (ages 12-17
years old) Pharmacokinetic (PK) study and Agency.

Mechanism of Action

According to the label, the exact mechanism of action against fungi is not known; however, naftifine
hydrochloride appears to interfere with sterol biosynthesis by inhibiting the enzyme squalene 2, 3-
epoxidase.This inhibition of enzyme activity results in decreased amounts of sterols, especially ergosterol,
and a corresponding accumulation of squalene in the cells. The inhibition of ergosterol synthesis and the
accumulation of toxic concentrations of squalene in the cell may result in death of the fungal cell.

442 Pharmacodynamics
The pharmacodynamics of naftifine hydrochloride have not been established

443 Pharmacokinetics

Systemic bioavailability of naftifine hydrochloride or its metabolites is not necessary for therapeutic effect
against dermatophytes. The pharmacokinetics of TRADENAME Cream was evaluated following once-daily
topical application for 2 weeks to 21 adult males and females subjects, with both tinea pedis and tinea
cruris. The_median total amount of cream applied was 6.4 g (range 5.3-7.5 g) per day. The results showed
that the systemic exposure (i.e. maximum concentration (Cmax) and area under the curve (AUC)) to
naftifine increased over the 2 week treatment period in all the 21 subjects. Geometric Mean (CV%) AUCO-
24hr was 117 (41.2) ng*hr/mL on Day 1, and 204 (28.5) ng*hr/mL on Day 14. Geometric Mean (CV %)
Cmax was 7 ng/mL (55.6) on Day 1 and 11 ng/mL (29.3) on day 14. Median Tmax was 8.0 hours on Day 1
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(range: 4 to 24) and 6.0 hours on Day 14 (range: 0 to 16). Accumulation after 14 days of topical application

was less than two fold. Trough concentrations generally increased throughout the 14 day study period.
Naftifine continued to be detected in plasma in 13/21 (62%) subjects on day 28, the mean (SD) plasma
concentrations were 1.6 £ 0.5 ng/mL (range below limit of quantitation (BLQ) to 3 ng/mL).

In the same pharmacokinetic study conducted in patients with tinea pedis and tinea cruris, median fraction
of the dose excreted in urine during the treatment period was 0.0016% on Day 1 versus 0.0020% on Day

14.

5 Sources of Clinical Data

Clinical trials sponsored by the applicant are the source of clinical data used in this review.

5.1 Tables of Studies/Clinical Trials

5.2 Table 4 (Applicant’s Tabular Listing of all Clinical Studies (Module 5 — Clinical Study Reports)

Phase | MRZ 5331 Evaluate the Single-site, NAFT-500; 250 Healthy 21 days of Complete
S0200/FI/1003 sensitization randomized, 21 occluded subjects occluded Full
potential and single-blind, applications ages 18-65 patches
degree of skin controlled during the years followed by
irritation on intact study irritation phase a l4-day rest
skin and one phase
occluded followed by
application a 48-hour
during the challenge
challenge phase phase
Test
Study Design Product(s): Study
Study Study and Dose, Status/
Study Protocol/ Report Study Type of Route, and Subject Subject Treatment Type of
Type ldentifier Location Objectives Control Regimen: Number | Description Duration Report
Phase | MUS 5.3.3.1 Evaluate the Controlled, NAFT-500; 34 Healthy Single Complete
0200/ 101371 potential open-label, single, subjects occluded Full
to produce blinded . ages I8 -T0 24 hour
. occluded L
phototoxicity evaluator, 24 hour years application
reactions single dose -
application
Phase | MUS 5.3.3.1 Evaluate the Controlled, NAFT-500; 57 Healthy 6 days of Complete
00200/1014/1 potential to open-label, 6 occluded Subjects occluded Full
produce blinded applications ages 18 -70 | patches
photoallergenicity | evaluator, during the years followed by
reactions single dose induction phase a |4-day rest
and one phase
occluded followed by
application a 24-hour
during the challenge
challenge phase phase
Phase | MRZ 5332 To quantify the Open-label, NAFT-500; 8g 21 Subjects 14 days Complete
S0200/FI/ 1002 pharmacokinetics | single-center, applied topically with tinea Full
under maximal multiple- pedis and
clinical use application tinea cruris
conditions
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Test
Study Design Product(s): Study
Study Study and Dose, Status/
Study Protocol/ Report Study Type of Route, and Subject Subject Treatment Tvpe of
Type Identifier Location Objectives Control Regimen; Number | Description Duration Report
Phase 3 MUS 5.35.1 To evaluate the Double-blind, | NAFT-500; 709 Subjects 14 days Complete
G0200/076/1 efficacy and randomized, applied topically with tinea Full
safety of placebo- once a day to pedis
NAFT-500 controlled, affected areas
compared to multicenter, and a }; inch
placebo parallel group margin of
adjacent healthy
skin
Phase 3 MRZ 5.3.5.1 To evaluate the Double-blind, NAFT-500; 334 Subjects 14 days Complete
S0200/FL/3001 efficacy and randomized, applied topically with tinea Full
safety of placebo- once a day to cruris
NAFT-500 controlled, atfected areas
compared to multicenter, and a 2 inch
placebo parallel group margin of
adjacent healthy
skin

Abbreviation: NA = not applicable.

5.2 Review Strategy

Data from two Phase 3 clinical trials, one each conducted in tinea pedis and tinea cruris were submitted
and reviewed in support of safety and efficacy for three indications: tinea pedis, tinea cruris, and tinea
corporis.

5.3 Discussion of Individual Studies/Clinical Trials

The applicant conducted two Phase 3 multicenter, randomized, double blind, vehicle-controlled clinical
studies to support treatment of tinea pedis, tinea cruris, and tinea corporis indications. The November 6,
2007 PIND 77,350 implies that one study in tinea pedis is acceptable to demonstrate safety and efficacy as
noted in the following statement: “In order to obtain your desired indication of tinea pedis, tinea cruris, and
tinea corporis, you need to conduct at least one study in tinea pedis and one study in tinea cruris.”
However, the applicant was also advised that “Sufficient numbers of subjects will need to be assessed from
tinea pedis studies and separate tinea cruris studies in order to gain an additional indication for tinea
corporis.” The applicant was referred to the ICH E1a guidance in terms of numbers of patients needed on
drug product for long-term safety given the potential for recurrence of tinea infections.

Reviewer comments:

The acceptance of one study conducted in tinea pedis as the basis for providing substantial evidence was
not clarified in the PreIND meeting minutes. The applicant was advised at the 2007 PreIND meeting that
the proposed study design that includes a study arm of the approved Naftin Cream, 1% product vs. vehicle
does not have regulatory utility; nonetheless, the approved 1% product vs. vehicle study arms were
included and subsequently the primary efficacy study endpoint was changed based on treatment duration
differences between the 2% and 1% formulations. Use of one study to demonstrate efficacy in tinea pedis
meets at least one of the recommendations set forth in the “Providing Clinical Evidence of Effectiveness for
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Human Drugs and Biological Products” quidance for demonstrating effectiveness in that a different
strength and regimen of the same moiety are being studied.

6 Review of Efficacy

Efficacy Summary

6.1 Indication
The indications sought by the applicant are for treatment of tinea pedis, tinea cruris, and tinea corporis.

Reviewer comments:

It should be noted that at the PreIND (pg. 5), the applicant was advised that safety and efficacy studies for
tinea pedis should separately analyze efficacy for interdigital tinea pedis, and for the moccasin type of tinea
pedis. According to James L. Leyden, M. (2008), fungal infections of the foot can be divided into three
major varieties with differing pathophysiologic aspects and therapeutic implications. Tinea pedis is
classified clinically as interdigital, macerated erosive infections, and plantar surface involvement consisting
of widespread infection (moccasin-type). Interdigital tinea pedis is the most common form, moccasin-type
is more difficult to treat, and macerated erosive infections are generally treated with oral antifungal
medication.

6.1.1 Methods
Study MUS 90200-0736/1

Tilted: “A Phase 3 Double-Blind, Randomized, Placebo-Controlled, Multicenter, Parallel Group Evaluation
of the Efficacy and Safety of NAFT-500 in Subjects with Tinea Pedis”

Study Design:
This is a 6-week, double-blind, randomized, placebo-controlled, multicenter, parallel group Phase 3 study of

NAFT-500 compared to vehicle (placebo) and commercially available Naftin® 1% (positive control) in the
treatment of tinea pedis. Because the treatment duration is different for the two active agents, two separate
placebo groups were enrolled, with one group treated for 2 weeks and the other group treated for 4 weeks.
Although the study was not powered for a non-inferiority analysis of NAFT-500 vs. Naftin® 1%, descriptive
comparisons were made between the two active treatment groups. Subjects were assessed for clinical
response to treatment by KOH and dermatophyte culture as well as negative signs and symptoms.

Objective:
The stated study objective is to evaluate the efficacy and safety of NAFT-500, applied once daily for 2

weeks, compared to placebo for 2 weeks and a positive control (Naftin® 1%) for 4 weeks in the treatment
of subjects with potassium hydroxide (KOH) and culture positive symptomatic tinea pedis.

Second Primary Objective
The second primary objective is to demonstrate superiority of Naftin® 1% over placebo in a 4-week
treatment period.
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Key Inclusion Criteria:

|. Males or non-pregnant females =12 years of age, of any race or sex. Females of childbearing potential
must have a negative urine pregnancy test.

2. Presence of tinea pedis on one or both feet characterized by clinical evidence of a tinea infection (at
least moderate erythema, moderate scaling, and mild pruritus) based on signs and symptoms.

3. KOH positive and culture positive baseline skin scrapings obtained from the site most severely affected
or a representative site of the overall severity.

6. Subjects must be in good health and free from any clinically significant disease that might interfere with
the study evaluations.

Reviewer comment:

The study protocol should have been amended to include and/or exclude various clinical presentations of
tinea pedis dependent upon the preferred indication as advised at the Pre-IND.

Exclusion criteria:
Subjects who presented with any of the following were excluded from study enroliment:
1. Subjects who had a life-threatening condition (e.g., autoimmune deficiency syndrome, cancer, unstable
angina, or myocardial infarction) within the last 6 months;
2. Subjects with abnormal findings (physical or laboratory) that were considered by the Investigator to be
clinically significant and indicative of conditions that complicated interpretation of study results;
3. Subjects with a known hypersensitivity to study drugs or their components;
4. Subjects who had a recent history or who were currently known to abuse alcohol or drugs;
5. Subjects who had uncontrolled diabetes mellitus;
6. Subjects who had hemodialysis or chronic ambulatory peritoneal dialysis therapy;
7. Subjects who had a current diagnosis of immunocompromising conditions;
8. Subjects who had foot psoriasis, corns and/or callus that involved any web spaces, atopic or contact
dermatitis;
9. Subjects who had severe dermatophytoses, onychomycosis (on the evaluated foot), mucocutaneous
candidiasis, or bacterial skin infection;
10. Subjects who had extremely severe tinea pedis (incapacitating);
11. Female subjects who were pregnant or lactating, who were not using or did not agree to use an
acceptable form of contraception during the study, or who intended to become pregnant during the study
(females who were surgically sterilized or post menopausal for at least 2 years were not considered to be of
childbearing potential). For the purposes of this study, acceptable forms of birth control included: oral
contraceptives, contraceptive patches/implants, double barrier methods (e.g., use of condom and
spermicide), intrauterine device, and abstinence with second acceptable method if the subject was sexually
active; and
12. Subjects who were using the following medications:
* Topical anti-fungal therapy, foot/shoe powders, or topical corticosteroids applied to the feet within 14
days prior to randomization;
* Topical terbinafine, butenafine, and naftifine within 30 days prior to randomization;
* Oral anti-fungal therapies started 3 months (8 months for oral terbinafine) prior to randomization;
+ Systemic antibiotic or corticosteroid treatment taken within 30 days of randomization;
* Any other significant treatments, except hormonal contraception and multivitamin, at the discretion of
the Investigator that interfered with study treatment; and
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* Investigational drug taken within 30 days of randomization.
Reviewer comment:
Exclusion criteria are acceptable.

Randomization

Approximately 624 subjects were planned to be enrolled in a 2:2:1:1 ratio to NAFT-500 Cream, 2%; Naftin
1% Cream; 2-week placebo; or 4-week placebo in order to obtain 438 (146:146:73:73) evaluable subjects
with positive baseline cultures. Qualifying subjects with clinical evidence of a tinea pedis infection confirmed
by KOH and dermatophyte culture were randomized to NAFT-500 Cream, 2%; Naftin 1% Cream; or
placebo; however, randomization occurred prior to availability of culture results.

|dentity of the Investigational Medicinal Products
For this study, the term “study drug” applies to NAFT-500 Cream, 2%; Naftin 1% Cream; or matching
placebo described as white to off-white shiny, homogeneous cream (Certificate of Analysis: May 2, 2008).

Table 5 (Applicant’s Table 2) Identity of Study Drugs

Treatment Code Study Drug Lot Number and Expiration Date

Treatment A NAFT-500 Cream, 2% AAX-C and AAN-4C
(expiration 11/09)

Treatment B and D Placebo AAW-4C, AAW-C, and AAW-2C
(expiration 11/09);
AGB-C (expiration 5/10)

Treatment C Naftin 1% Cream ZLBI-1 (expiration 11/09)

Blinding
This was a double-blind study with the Investigator, clinical site staff, and subjects blinded to the
assignment.

Procedures
Subjects were evaluated at Day 1 (baseline), Week 2, Week 4, and Week 6. Adverse events, concomitant
medications, and study medication compliance were reviewed at each visit. Efficacy assessments included
KOH and culture evaluations, clinical signs/symptoms (erythema, scaling, pruritus), and Physicians Global
Evaluations.

The areas noted as having clinical evidence (at least moderate erythema, moderate scaling, and mild
pruritus) of tinea pedis infection was marked on the electronic CRF. All areas were to be treated, however,
only the areas noted as being the most clinically affected at the time of the visit was used for tracking the
signs and symptoms. Study product was to be applied topically once daily to all affected areas including a
half-inch margin of healthy skin adjacent to the affected area(s) for two or four weeks depending on the
treatment schedule. The same evaluator was to be used within a subject for performing the clinical signs
and symptoms of disease severity.
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Baseline Signs and Symptoms
Clinical evaluations of signs and symptoms of tinea pedis, i.e., erythema, scaling, pruritus, fissures,
macerations and burning, were assessed during Screening using the following 4-point severity scale with a
“not done” option.
The severity grades were as follows:

* 0 = absent

* 1 = mild

* 2 = moderate

* 3 =marked

*4 =not done

Erythema, scaling, pruritus, fissures, macerations and burning were assessed at visit | (day 1). At all
subsequent visits erythema, scaling and pruritus of the most clinically affected areas at that visit were to be
assessed. The affected areas may vary from visit to visit. The following 4 point scale was used:

Table 6
0 Absent (normal appearing skin
1 Mild (barely abnormal)
2 Moderate (distinctly present abnormality)
3 Marked (intense involvement or marked abnormality)

Table 7. The Physicians Global Evaluation (based on clinical observations and subject report) consisted of
the following 5 categories:

Clinical cure (nonual appearance of skin with signs and symptoms of tinea pedis completely
resolved)

(B

Effective clinical reatment (marked mprovement ever Day 1 in signs and symptoms)

3 Moderate clinical improvement {(most Day 1 signs and symptoms showed a definite decrease)

4 Mild climeal improvement (some Day 1 signs and symptoms have decreased. sigmificant
evidence of disease remained)

uh

Worsening of clincal stams (some Day 1 signs and symptoms were more severs and/or new
signs and symptoms were present)

Reviewer comment:
o (Categories 2-4 of this Physicians Global Evaluation scale are not static. The following comments
were provided in the January 7, 2009 Agency advice letter: “Complete cure as defined by a score
of 1 on the Physicians Global Evaluation is inadequate as a primary endpoint in these Phase 3
trials. An acceptable scale, a Physicians Global Assessment of disease severity, should be a 5-
grade, static scale with morphologic descriptors that incorporate signs of tinea infection (scaling,
erythema, and pruritus) such that the severity levels are clearly distinguishable and inter-observer
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variability is minimized. Overlapping of severity levels is strongly discouraged. The scale should be
dichotomized to success vs. failure a priori in the protocol.

e Inclusion criteria should require that subjects have an appropriate range of scores on the
Physician Global Assessment at baseline to ensure that subjects who achieve success have
demonstrated adequate improvement from baseline.”

Primary Efficacy Variable
e The first primary efficacy objective was to compare the proportion of complete cure at Week 6 (4
weeks following 2 weeks of treatment) between NAFT-500 Cream, 2% and 2-week placebo and
absence of Erythema, Scaling, and Pruritus (grade 0 for each) evaluated using the severity grade
scale: 0 = absent, 1 = mild, 2 = moderate, 3 = marked, and 4 = not done.

e The second primary efficacy objective was to compare the proportion of complete cure at Week 6
(2 weeks following 4 weeks of treatment) between Naftin 1% Cream and 4-week placebo and and
absence of Erythema, Scaling, and Pruritus (grade 0 for each) evaluated using the severity grade
scale: 0 = absent, 1 = mild, 2 = moderate, 3 = marked, and 4 = not done.

Complete cure is defined as negative mycology results from the central laboratory (dermatophyte culture
and KOH) and absence of erythema, scaling, and pruritus that were evaluated us