These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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NDA 20-524

Penederm Incorporated

Attention: Barry M. Calvarese, M.S.
Executive Director, Clinical/Regulatory Affairs
320 Lakeside Drive, Suite A

Foster City, CA 94404

Dear Mr, Calvarese:

Please refer to your April 4, 1995, new drug application submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Mentax (butenafine hydrochloride cream) Cream,

1%.
Please also refer to our approvable letter dated April 3, 1996.

We acknowledge receipt of your communications dated March 27, April 2, 4, 8, 30, May &,
30, June 19, August 29, October 3, 8, 16 (2), 17, and 18, 1996.

This new drug application provides for the treatment of interdigital tinea pedis.

We have completed the review of this application as amended, including-the submitted draft
labeling, and have concluded that adequate information has been presented to demonstrate that
the drug product is safe and effective for use as recommended in the enclosed revised draft
labeling submitted October 18, 1996. Accordingly, the application is approved effective on the
date of this letter.

Please be advised that the stability data in your amendment dated October 16, 1996, will only
support an expiration dating period of 18 months. The benzy! alcohol assay was out of
specification at 24 months. You had proposed a new lower limit for benzyl alcohol of % .
We suggest you supplement thi- application with data justifying this new lower limit and a
request that the expiration dating period be extended to 24 months based on this new lower

limit.

The final printed labeling (FPL) must be identical to the enclosed revised draft labeling
submitted on October 18, 1996. The enclosed revised draft labeling was stated to be
acceptable to you in your letter dated October 18, 1996. Marketing the product with FPL that
is not identical to enclosed revised draft labeling ay render the product misbranded and an

unapproved new drug.
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Please submit sixteen ccpies of the FPL as soon as it is available, in no case more than 30 days
after it is printed. Please individually mount ten of the copies on heavy weight paper or
similar material. For administrative purposes this submission should be designated "FINAL
PRINTED LABELING" for approved NDA 20-524. Approval of this submissior by FDA is
not required before the labeling is used.

Should additional intormation relating to the safety and effectiveness of the drug become
available, revision of that labeling may be required.

In addition, please submit three copies of the introductory promotional material that you
propose to use for this product. All proposed materials should be submitted in draft or mock-
up form, not final print. Please submit one copy to the Division of Dermatologic and Dental
Drug Products and two copies of both the promotional material and the package insert directly

to.

Food and Drug Administration

Division of Drug Marketing, Advertising and Communications,
HFD-40

5600 Fishers Lane

Rockville, Marvland 20857

Validatic.) of the regulatory methods has not bee. completed. At the present tume, it is the
policy of the Center not to withhold approval because the methods are being validated.
Nevertheless, we expect your continued cooperation to resolve any problems *hat may be
identified. '

Please submit one market package of the drug *vhen it is available.

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.
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If you have any questions, please contact:

Enclosure

Frank H. Cross, Jr., M.A., LCDR

Project Manager
(301) 827-2023

Sincerely yours,

MWeat=q iy,

Michael Weintraub, M.D.

Director

Office of Drug Evaluation V

Center for Drug Evaluation and Research
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The reviewers for this application consisted of:

Jonathan K. Wilkin, M.D., Division Director, DDDDP, HFD-540

Linda Katz, M.D., Deputy Division Director, DDDDP, HFD-540

Nancy Slifman, M.D., Medical Officer, DDDDP, HFD-540

R. Srinivasan, Ph.D., Biostatistics Team Leader, DOBIV, HFD-725

Valeria Freidlin, Ph.D., Biostatistician, DOBIV, HFD-725

Abby Jacobs, Ph.D., Pharmacclogy/Toxicology Team Leader, DDDDP, HFD-540
Kumar Mainigi, Ph.D., Toxicologist, DDDDP, HFD-540

Eric Sheinin, Ph.D., Director, DNDCIIl, HFD-830

Wilson DeCamp, Ph.D., Chemistry Team Leader, DNDCIII, HFD-540

Ernie Pappas, Chemist, DNDCHI, HFL>-540

Dennis Bashaw, Ph.D., Biopharmaceutics Team Leader, DPEIII, HFD-880

Frank Pelsor, Ph.D., Biopharmaceutics Team Leader, DPEIL, HFD-880

Sue-Chih Lee, Ph.D., Biopharmeceuticist, DPEIIl, HFD-880

Albert Sheldon, Ph.D., Microbiology Team Leader, DAIDP, HFD-520

Peie Dionne, Ph.D., Microbiologist, DAIDP, HFD-520

Peter Cooney, Ph.D., Microbiclogy Supervisor, ONDC, HFD-805

Paul Stinavage, Ph.D., Mictobiologist, ONDC, HFD-805

Maria Rossana R. Cook, M.B.A., Supervisory Project Manager, DOTCDE, HFD-560
Mary Jean Kozma-Fornaro, R.N., M.8.A., Supervisory Project Manager, DDDDP, HFD-540
Frank Cross, Jr., MA, LCDR, Regulatory Management Officer, DDDDP, HFD-540
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cc:
Original NDA 20-524
HFD-540/Division File
HFD-540/Derm File
HYD-2/Lumpkin (with labeling)
HFD-105/Weintraub (with labeling)
HFD-830/Sheinin

DO: Sarn Francisco
HF-2/Medwatch {with labeling)
HFD-80 (with labeling)
HFD-40/DDMAC (with labeling)
HFD-613 (with labeling)
HFD-735/(with labeling)
HFD-222/NLCDD
HFD-540/CHEM/Pappas/10.3.96
HFD-520/MICRO/Dionne/10.2.96
HFD-805/MICRO/Siinavage
HFD-540/PHARM/Mainigi/9.27.96
HFD-725/BIOSTAT/Freidlin/9.30.96
HFD-880/BIOPHARM/Lee/10.1.96
HFD-540/PM/Cross

Concurrence;

HFD-540/DIV DIR/Wilkin/10.11.96

HFD-540/DEP DIR/Kat2/10.9.96
HFD-105/Walling/10.14.96

HFD-830/DIV DIR/Sheinin/10.15.96/10.16.96/10.18.96
HEFD-540/CHEM SUPV/DeCamp/1C.18.96
HFD-540/PHARM SUPV/Jacobs/9.27.96
HFD-520/SUPV MICRO/Sheldon/10.2.96
HFD-805/MICRO/Hussong/10.8.96
HFD-880/BIOPHARM SUPV/Bashaw/10.1.96
HFD-725/BIOSTAT SUPV/Srinivasan/9.30.96
HFD-725/DIV DIR/Harkins/10.1.96

HFD 540/SPM/K ozma-Fornaro/9/27/96

drafted: fhc/September 10, 1996/n20524.ap

revised: 9/27/96, 10/1/96 (label), 10/1/96 (label), 10/7/96 (label), 10/8/96, 10/11/96,
19/17/96, 10/18/96

APPROVAL
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NDA 20-524

Penederm Incorporated

Attention: Barry M. Calvarese, M.S,

Executive Director, Clinical/Regulatory Affa 8
320 Lakeside Drive, Suite A '
Foster City, CA 94404

Dear Mr. Calvarese:

Plezse refer to your April 4, 1995, New Drug Application submitted under section 505(b)
of the Federal Food, Drug, and Cosmetic Act for butenafine hydrochloride cream, 1%.

We acknowledge receipt of your communications dated April 12 and 28, May 18, June
21, August 15, September 29, October 2, 4, 16, and 19, and November 6, 13, 16, and 22,
and December 4, 7, and 12, 1995; and, anuary 3 and 8 (two), February 15, Maich 1
(two), and 6, 1996.

This new drug application provides for the treatment of interdigital tinea pedis.

We have completed the review of this application, as submitted with draft labeling, and it
is approvable. Before the application may be approved, however, it will be necessary for
you to address the following:

1. Revised draft labeling for the drug product that is identical to the enclosed
draft labeling. Should additional information relating to the safety and
effectiveness of this drug become available, further revision of the labeling
may be required. Please note that the proposed tradename,
submitted on January 3, 1996, is unacceptabie because of its snmllanty o
already marketed drug products. The proposed tradename, Mentax,
submitted on March 1, 1996, is approved. However, we recommend that
you submit the established name of the active ingredient, butenafine HCI, to
the USAN Committee.

2. Ail safety information you now have regarding your new drug, in
accordance with the requirements of 21 CFR 314.50(d)}(5)(vi)(b). Piease
provide updated information as listed below:
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A.  Retabulate all safety data, including results of trials that were stilt
ongoing at the tirne of NDA submission. The tabulation can take the
same form as in your initial submission. Tables comparing adverse
reactions al the time the NDA was submitted versus now will
certainly facilitate review.

B. Retabulate drop-outs with new drop-outs identified. Provide
discussion where appropriate.

C. Submit case report forms for each patient who died during a clinical
study or who did not complete a study because of an adverse event.

D. Provic. details of any significant changes or tindings, 1f any.
E. Summarize worldwide experience on the safety of this drug.

Please update the new drug application with respect to reports of relevant
safety information, including all deaths and any adverse events that led to
discontiruation of the drug and any information suggesting a substantial
difference in the rate of occurrence of common, but less serious, adverse
events. The update should cover all studies and uses of the drug including:
(1) those involving indications not being sought in the present submission,
(2) other dosage fornis, and (3) other dose levels, etc.

If not previously reported in the original submission of the NDA, a
comgrehensive listing of all foreign countries in which butenafine
hydrochloride cream, 1%, is marketed, or pending marketng approval,
sho»  submitted.

Data to support the statement that M2 is the primary metabolite in human
nlasma should be submitted.
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6.

Regarding the analytical meihod:

A.  Urine sample analysis:

1.

The validation results show that the extraction procedure
gives a recovery of 69% for M1 itself and 107% for the
internal standard, mefenamic acid. The difference in recovery
indicates that mefenamic acid is not an ideal internal standard
for M1. Additionally, there may be an endcgenous compound
that interferes with the analysis of M1. An explanation of the
high M1 values observed with 2 subjects should be provided.

Urine samples appeared to have been stored for an extended
period of time before analysis. Data on extendec, stability at
the sample storage temperature should be submitted.

B. Plasma samrle analysis:

1.

In the analysis, the standard curve was constructed through
linear regression using 1/x weighting. Data to ¢emonstrate
that this weighting is appropriate should be submitted.

The mobile phase for the HPLC/MS/MS analysis used in
Study 9425201D should be specified.

The assay method and method validations for Study G3
should be provided.

The non-confidential Environmental Assessment (EA) is not adequate.
Specifically, the sections lisicd below should be revised and/or clarified:
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2.B.:

4.B.:

4.D.:

4.E.:

6.C.

This section should include either a statement ihat no
proprietary intermediates are used or complete informatior on
the identity, manufacturer, and information regarding
introduction of substances to the environment (format item 6)
of proprietary intermediates. If proprietary intermediates are
manufactured at foreign facilities, certification may be
provided instead of information in format item 6 (see Industry
Guidance for details).

The last two sentences should be deleted.

The applicant should clarify what materials are disposed of by
the comp: nies/facilities listed in Attachments 1 and 2 of the
EA; for example, returned goods, rejected batches,
manufacturing wastes, etc.

Also the method of disposal, eg., at a iicensed incineration
and/or landfill, should be specified.

The information included in the confidential EA should be
incorporated in its entirety into the non-confidential EA
except for deletion of specific confidential information (c.g.,
identity of the waste disposal sites). Although improperly
located in format item 4, this information fulfills the reporting
requirements for format item 6.

The compliance statements should be included in the non-
confidential EA.

8. A commitment to comply with the following Phase 4 requests:




NDA 20-524
Page 5

Although not required for approval, the following information is requested:

1.

Since animal studiec suggest disposition of butenafine in the stratum
corneum, the dose level may be exaggerated through an increase in
total quantity of formulation applied to the skin as well as the
amount applied per unit surface area. Therefore, the rationale for
using the relatively low amount of (2 mg/cm?) should be provided. It
should be noted that the approximate.dose for the treatment of tinea
pedis would be 1 gram of butenafine cream 1% per foot per
application (total of 2 grams of formulation per day; approximately
0.4mg/kg/day [assuming a 50kg patient] of butenafine HCI).

The clinical trial protocols stated that butenafine cream was to be
applied nightly (see voi. 1.18, p.143 and vol. 1.20, p-144). It was not
specified if this was to occur only after bathing. Therefore, it is
unclear if the clinical trials were conducted urer the conditions of
the proposed labeling. If the sponsor desires the medication to
remain for a certain period of time before being washed off, then it
should be stated as such in the directions for use.

It is recommended that additional information be provided to
substaniiate the diagnosis of familial hyperbilirubinemia for Patient

(PDC 010-001). In addition, it is recommended that the
sponsor consider re-challenging this patient with the tepical
administration of bulenafine cream to determine if there is a
reproducible elcvation of bilirubin (with determination of direct and
indirect fractions).
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4, [t is recommended that the results of the Penederm pharmacokinetic
study (PDC 010-011) be analyzed by gender.

5. The continued development of an in vitro drug release test method
and test specifications tor the cream as delincated in Volume 1.2,
page 2-0289 of the NDA js encouraged.

[n addition, please submit three copies of the introductory promotional material that you
propose to use for this product. All proposed materials should be submitted in draft or
mock-up form, not final print. Please send one copy to this Division and two copies of
boih the promotional material and the package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising, and Communications, HFD-40
5600 Fishers Lane

Rockville, MD 20857

Validation of the regulatory methods has not been completed. At the present time, it is
the policy of the Center not to withhold approval because the methods are being
validated. Nevertheless, we expect your continued cooperation to resolve any problems
that may be identified.

In accordance with the policy described in 21 CFR 314.102(d) of the new drug
regulations, you may request an informa! conference with the members of the Division of
Dermatologic and Dental Drug Products to discuss in detail the issues associated vith this
application. The meeting is to be requested at least fifteen days in advance.

Within ten days after the date of this letter, you are required to amend the application,
notify us of your intent to file an amendment, or follow one of your other options under
21 CFR 314.110. In the absence of such action FDA may take action to withdraw the
application,

The drug may not be legally marketed until vou have been notified :n writing that the
application is approved.
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Should you have any questions regarding this application, please contact:

Frank Cross, Jr., MA, LCDR
Project Manage.
(301) 827-2020

Sincerely yours,

W en ot

Michael Weintraub, M.D.

Director

Office of Drug Evaluation V

Center for Drug Evaluation and Research

Enclosures
The reviewers for this application consisted of:

Jonathan K. Wilkin, M.D., Division Director, DODDDP, HFD-540

Linda Katz, M.D., Deputy Division Director, DODDDP, HFD-540

Nancy Slifman, M.D., Medical Officer, DODDDP, HFD-540

R Srinvasan, Ph.D., Biostatistics Team Leader, DOBIV, HFD-725

Valeria Freidlin, Ph.D., Biostatistician, DOBIV, HFD-725

Abby Jacobs, Ph.D., Pharmacology/Toxicology Team Leader, DODDDP, HFD-540
Kumar Manigi, Ph.D., Toxicologist, DODDDP, HFD-540

Eric Sheinin, Ph.[3., Director, DNDCIII, HFD-830

Wilson DeCamp, Ph.D., Chemistry Team Leader, DNDCIII, HFD-5-10

Ernie Pappas, M.S., Chemist, DNDCIII, HFD-540

Dennis Bashaw, Ph.D., Biopharmaceutics Team Leader, DPEII, HFD-880

Frank Pelsor, Ph.D., Biopharmaceutics Team Leader, DPEIII, HFD-880

Sue-Chih Lee, Ph.D., Biopharmaceuticist, DPEHI, HFD-880

Albert Sheldon, Ph.D., Microbiology Team Leader, DAIDP, HFD-520

Pete Dionne, Ph.D., Microbiologist, DAIDP, HFD-520

Peter Cooney, Ph.D., Microbiology Supervisory, ONDC, HFD-805

Paul Stinavage, Ph.D., Microbiologist, ONDC, HFD-805

Maria Rossana R. Cook, M.B.A ., Supervisory Project Manager, DODDDP, HFD-540
Frank Cross, MA, LCDR, Regulatory Management Officer, DODDDP, HFD-540
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cc:
Orig NDA 20-524

HFD-540

HFD-105/Weintraub

HFD-540/Division File

HFD-2/Lumpkin

HFD-735 (with labeling)

HFA-100

HFC-130

HFD-82 (with labeling)

HFD-800

San Francisco District Office

HF-2/Medwatch (with labeling)

HFD-40/Raymond (with labeling)/3-7-96

HFD-613 (with labeling - Only for apolications with labeling.)
HFD-540/Derm File

HFD-540/MO/Slifman/3-6-96

HFL)-54/CHEM/Pappas/ 3-8-96/4-2-96
HFD-520/MICRO/Dionne.'3-6-9¢
HFD-160/MICRO/Stinavage/3-7-96
HFD-540/PHARM/Mainigi/3-6-96
HFD-725/BIOSTAT/Freidiin/3-6-96
HFD-880/BIOPHARM/Lee/3-6-96

HFD-540/PROJ MGR/Cross/3-6-96/3-8-96/3-12-96/3-13-96

Concurrence:

HFD-540/DIR/Wilkin/3-13-96

HFD-540/DEP DIR/Katz/3-13-96
HFD-830/DIR/Sheinin/3-13-96
HFD-540/CHEM SUPV/DeCamp/3-8-96/4-2-96
HFD-540/PHARM SUPV/Jacobs/3-6-96
HFD-520/SUPV MICRO/Sheldon/3-8-96
HFD-160/SUPV MICRO/Cooney/3-7-96
HFD-880/BIOPHARM SUPV/Bashaw/3-7-96/3-12-96
HFD-725/BIOSTAT SUPV/Srinivasan/3-6-96
HFD-540/PROJ MGT SUPV/Cook/3-6-96
APPROVABLE






MEDICAL OFFICER’S REVIEW OF NDA 20-524

NDA 20-524
M.O. Review #1

DRUG NAME:
Generic Name:
Proposed Trade Name:
Chemical Name:

Chemical Structure:

Sponsor:

Pharmacologic Category:

’

Proposed Indication:

Dosage Form and
Route of Administration:

NDA Drug Classification:

Related Drugs:

Related Reviews:

Related Submissions:

Submission date: 4/3/95
Review date; 2129/958

Butenafine hydrochloride

Not stated

N-A-zer: butylbenzy)-N-metliyl- -naphthalenemethylamine
hydrochloride

"

OO —Nau—&} cteny),

Penederm Incorporated

320 Lakeside Drive, Suite A
Foster City, CA 94404
(415) 358-0100

Antifungal
Benzylamine

Treatment of interdigital tinea pedis

1% cream; topical

1S

Terbinafine HCl cream 1%
Naftifine cream

Statistical Review dated: 11/24/95;
Addendum #1: 1/16/96
Addendum #2: 2/20/96
Microbiology Review dated: 7/31/95
Pharnacology Review dated: 8/24/95
Chemutry Review dated: 9/11/95
Biopharm Review dated: 4/4/95; Addendum: 10/16/95

IND (Butenafine HCI cream 1%) ¢



Formulation:

Ingredient

/ Butenafine HCH

Theoretical fow/w

1.0

/ Propylene Glycol Dicaprylate

J Glycerin USP

/ Cety) Ateohel N¥
/ Glyceryl Monostearate SE
/ White Perrolarum USP

/ Stearic Acid NF

J Polyoxyethylene (23) Cetyl Ether
I Benzyl Alcohol NF

/ Diethanolamine NF

/ Sodium Benzoate NF

/ Punfied Water USP
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3. MATFRIAL REVIEWED Volumes 1.1, 1.16 - 1.23
Updated post-marketing surveillance
reports from Japan submitted as new
correspondence dated 12/12/95

4. CHEMISTRY/
MANUFACTURING CONTROLS See Chemustry review by E. Pappas

s. ANIMAL PHARMACOLOGY/
TOXICOLOGY See Pharm/Tox review by K. Mainigi.

Dr. Mainigi has recommended that the pregnancy subsection of the proposed labeling be
revised to include the pregnancy category of the drug and the studies performed to support
the proposed category.

Carcinogenicity studies in animals (oral or dermal) were not performed with this drug.

6. CLINICAL BACKGROUND
6.1 Relevant human experience

Butenafine HCI is a benzylamine de.ivative which is structuraily simitar to the allylamine
class of antifungal drugs. Other approved allylamnine topical antifungal drugs include naftifine
and terbinafine. The mechanism of action of butenafine is thought to be by the inhibition of
squalene epoxidation with resultant inhibition of ergosterol biosynthests, a required lipid
component of most fungal cell membranes. This is in distinction to the imidazole derivatives
which block a later process in the ergosterol biosynthesis pathway involving 14-a-
demethylation of lanosterol and are cytochrome P450-dependent.

Butenafine has in vitro activity against many pathogenic fungi, including dermatophytes
and yeasts. In in vitro studies, butenafine may be fungistatic or fungicidal, depending on the
fungal species and strain tested and the concentration of butenafine used.

Butenafine HCI has been marketed in Japan since 1992 as a 1% cream and a 1%
lotion/gel for the treatment of tinea pedis, tinea cruris and tinea corporis due to
dermatophyies, and tinea versicolor.

6.2  Foreign experience

According 1o the submission, batenafine cream has not been withdrawn from the
Japanese market. It is not stated whether buienafine cream is marketed in any other foreign
countries or whether any applications are pending.



Reviewer's Comment:
The above information should be submitted to the NDA. In addition, all safety
information from foreign markets should be submitted to the NDA.

6.3  Human Pharmacology, Pharmacokinetics, Pharmacodynamics
6.3.1 Pharmacokinetics

Two pharmacokinetic studies were conducted in support of this NDA. These studies are
summarized below. In addition, plasma levels of butenafine and its major metabolite (M2)
were measured as part of one of the pivotal clinical trials (PDC 010-002) (see section 8.1.2
for review).

Study No. and Dose Dosage Form Study Design No. of Subjects
Title

Study G 3 5 grams Butenafine HCI Drug was applied to the 5 - single dosc study
Single and Muluple Cream | % dorsal skin (20 X 25cm)
Application Study of {PD-010-C-001}) for 12 hrs, daily, either 5 - muluple dose study
KF-363, a New for { day or 7 days
Anufungal Agent, in {semu-occlusion)

Healthy Adults

PDC 010-011 6 zrams Butenafine HCI 6 g group: Drug was 7 -6 ¢ group
A Single Cemer, Open and 20 Cream 1% applied to the posterior

Labe! Study to grams {(PD-010-C-003) trunk daily for 14 days 12 - 20 g group
Determine the Plasma

Level of Butenafine 20 g group: Drug was

following Muluple applied to the arms,

Topical Apphications of wrunk, and groin daily for

Butenafine HCl 1 % 14 days

Cream to Normal

Volunteers

Study Title: Single and Multiple Application Study of KP-363, a New Antifungal Agent, in
Healthy Adults Study G-3)

Method: This study was performed at the using butenafine
cream 1% (PD-010-C-001).

Single dose: Five grams of material was applied to the dorsal skin (20 X 25 ¢cm)
~ of 5 male subjects. The site was covered with gauze for 12 hours,
after which time the drug remaining on the skin was removed and
the skin wiped 10 times with moistened cotton to deiermine the
recovered drug.

Multiple dose: The material was applied to the skin of 5 male subject. as described
abovs, once daily for 7 days.



Results:  After a single dose ot butenafine, plasma levels of butenafine increased until
removal from the skin surface at {2 hours. The mean plasma C,.. was 4.0+ 1.6ng/mL. In the
multiple dose study, the mean plasma C,., ranged from 4.3+3.0 (day 1) to 4.8 £2.3ng/mL
(day 7). The T, was 26.0 huurs (determined after day 7). Assuming complete formulation
recovery from the skin surface, penetration into the stratum corneum represented
approximately 20% of the dose.

Study Title: A Single Center, Open Label Study to Determine the Plasma Level of
Butenafine following Multiple Topical Applications of Butenafine HCl 1%
Cream to Normal Volunteers (PDC 010-011)

Investigator:

Method: This study was divided into 2 dosing groups. The test material fcr all subjects
was butenafine cream 1% (PD-010-C-003), the formulation intended to be
marketed.

Low Dose: Application of 6 grams of butenafine cream 1% to the posterior trunk of
normal subjects (approximately 3000 cm’) daily for 14 days.
High Dose: Application of 20 grams of butenafine cream 1% to the arms, trunk, and

groin of normal subjects (approximately 10,000 cm?) daily for 14 days.

Blood and urine samples were collected at specified times.

Results: Eight subjects were enrolled into the Low Dose group, of which 7 were evaluabie
{4M/3F; age range 20 - 44 years). (One patient was not evaluable due to loss of blood
samples). Twelve subjects were enrolled into the High Dose group (GM/6F; age range 21 -
65 years). At a daily dose of 6 grams, the mean plasma steady-statz C,,, value for butenafine
was 1.43+0.78 ng/mL. At a daily dose of 20 grams, the mean plasma steady-state C... value
for butenafine was 5.0342.04 ng/mL. Extremely low levels of butenafine persisted for

> 100 hours following the last dose. Precise estimates of the terminal elimination rate and
half-life for butenafine were not able to be calculated due to the lack of sampling timepoints.
The effective half-life obtained from plasma concentrations, determined immediately after the
steady-state peak, appeared to be about 35 hours. The ‘Fmax, for the 20-gram group was
significantly earlier (5.8 hours) than the 6-gram group (15.5 hours).

There were 11 adverse events related to the skin (occurring in 6 patients) in the High
Dose group. These consisted of pruritus, "rash,” papules, and tingling over the shoulders. In
the Low Dose group, there was | adverse event reported, and consisted of pruritus. All
adverse events related to the skin were considered mild. There were no laboratory
abnormalities of clinical signficance.



Reviewer's Comment:
1) As noted by the investivator, the actual amcount of formulation applied to each
stehject was less than the theoretical value so that each subject received less than the
target concentration of 2mg/em’ (approximately 1. 7mg butenafine cream/ m').

2) It is recommended that the results of the Penederm pharmacokinetic studv be
analyzed by gender.

3) 11 is of note that the Kaken study, in which 5 grams of material was applied 1o
each subject, showed the mean plasma C_, to be approximately 4.8 ng/ml. whereas
the Penederm study showed in the 6-gram group, the mean plasma steady-state C,_,
was approximately 1.4 ng/mlL. The difference between the 2 studies may have been
due to the difference in the amount of drug maierial applied per cm’: in the Kaken
study, 10mg of formulation was applied per cm’ in contrast to the Penederm study in
which 2mg of formulation was applied per cm’. It is possible that the thickness of the
laver of applied drug may have affected the percutaneous absorption of the d-ug
marerial.

4) It should be noted that the approximate dose for the treatment of tinea pedis would
be 1 gram of butenafinc cream 1% per foot per applicetion (total of 2 grams of
formulation per day; approximately 0.4mg/kg/day of butenafine HCI [assuming a 50kg
patientf). In the Penederm study. the plasma C,, obtained in the 20-gram group (4dmg
of butenafine HCl/kg/day) was approximately 5 ng/mL. In a 12-month study in dogs,
the mean serum C., was 352 ng/mL after daily application of 100mg of butenafine
HCl/kg/day. There was no reported systemic toxicity at this dose level (see vo!. 1.1,
p.88). The svstemic no-adverse effect dose level after topical admunistration of
butenafine HCI o intact skin of rats was 15mg/kg/day (mild systemic effects were seen
at doses of 50mg/kg and greater).

5) The design of the Penederm study did not enable the determination of perceat
percutaneous absorption.

6.4 Directions for Use

The sponscr has proposed that the directions for use in the label state: "... apply 1o cover

the aftected and immediately surrounding skin once daily after bathing for 4 weeks.”

Reviewer's Comment:
The clinical trial protocols stated that buienafine cream was 1o be applied nigmtly (see

vol. 1.18. p.143 and vol. 1.20, p.144). It was not specified if this was 1o occur only
after bathung. Therefore, it is unclear if the clinical trials were conducted under he
conditions of th: proposed labeling {i.e., after bathing).




7.

submitted as to the original NDA on December 12, 1995.

DESCRIPTION OF CLINICAL DATA SOURCES

The data that serve as the basis for this review were obtained from the applicant’s
original NDA submission. In addition, updated post-marketing surveillance from Japan was

Sixteen clinical studies were conducted to evaluate the satety and efficacy of butenafine
cream | % . These include 7 studies of cutanevus safety, 2 pharmacokinetic studies, and 2
Phase 3 controlled clinical trials conducted in patients with tinea pedis. The remaining 5
studies were uncontrolled clinical trials which were conducted in Japan and Europe.

CLINICAL STUDIES

Study # Study Description # of Subjects Duration
1. Siudy G-1 Primary irritation 36 48 hrs,
Japan
2. PDC 010-009 Primary irritation 17 24 hrs.
3. PDC 010-010 21-day cumulative irritation 24 21 days
4. PDC (}10-006 Contact sensitization 204 3 wks./
(Repeat Insult Patch Test) Rechallenge after
2 wks.
5. Swdy G-2 Phototoxicity 30 48hrs/Evaluation
Japan after 24 hrs,
6. PDC 010-007 Phototoxicity 27 24hrs/Evaluation
after 48 hrs.
7. PDC 010-008 Photoallergy Potential 31 3 wks./
Rechallenge after
2 wks,
8. Study G-3 Pharmacokinetics 5: single dose 24hrs. and
Japan 5. multiple dose 7 days
9. PDC 010-011 Pharmacokinetics 7: 6 grams/appl. 14 days

10. PDC 010-001

11.PDC 010-002

Efficacy study in tinea pedis
{Butenafine/Veh contrcl)

Efficacy study in tinea pedis
(Butenafine/Veh control)

12: 20 grams/appl.

55 But
52 Veh

40 But
40 Veh

4 wks. therapy/
4 wks. post-Rx

4 wks. therapy’
4 wks. post-Rx




8. CLINICAL STUDIES

UNCONTROLLED CLINICAL STUDIES

The following studics are categorized as uncontrolled clinical studies because they were open
label, did not utilize a vehicle control, did not require a culwre after the baseline visit as the
criterion for mycological cure, and/or did not assess efficacy after the cessation ot therapy

(no fotllow-up visit).

Uncontrolled Clinical Studies

Approv 60T ot
baseline culhuies were
T mentag

Tinea versicutar

Protocol Design No. Patients Study [ndication Results
Number Duration
Open label Srudy conducted in | QD X 4 weeks Tirea pedis/ 39% of unca pedis/manuum
Study G4 No vehicle control Japan. fot tinca pedis/ | manuum P had response of
No culrure at end of 206 unca pedis/ manuum, 2 “Excetlent” (markedly
treatment manuum weeks for other | Tinea cruns improved + negatve FOHY ;0
113M tineas Tinea corpons week 4.
Majonty of haseiine 9IF Candwdiasis Local adverse events.
culrures were T mentag [ 175 evaluable Tinea versicolor Imuauen - 6pr:
Contact dermatus - 6pts
Erythema - 6pts
liching - 2pts
Double-blind Study conducied in | QD X 4 weeks | Tinea pedis 46% butenafine and 40%
Study G § No vehicle controt Japan. for tinca pedis, bifonazcle unea pedis pis
Acuive controd 126 butenafine 2 weeks for Tinea cruns showed “Excellent™ response
(btfonazole cream) 62M other tineas Tinea comons al week 4.
Fo culture at end of H4F Candidiasis Local advese evinis
treatment 99 evaluable Tinea versicoler Erythema - 2pts
liching - Ipts
Baschine cultures 103 evaluable Papules - Ipt
approx 0% T.menrag | buvnazole
and approx. 0%
T rubrum
Open label Swdy conducted it | QD X 4 wks for | Tinea pedis 52 % butenatine and $3%
Study G-o Nu vehicle controi Japan butenafine clorimazole pts showed
Acqive control 15 butenafine versus “Excellent” response at week
{clotnmazole cream) 14M BID X 4 wks 4
No culure at end of 1IF for clotnmazole Lical adverse cvenss
treatment 19 evaluable None reponed
Majonty of haseline 17 evaluable
cutures were Trubrum | clotnmazole
Open label Study conducted in § QD X 4 weeks Tinea pedus 40% o inea pedis
Study G 7 No vehiele control Japan for tinea pedis, pts showed “Excellznt”
No calture at end of 20 tinea pedis Y weeks for Tinea cruns response at week &
[reatment (gender not uther aneas Tinea curporis Local advegse roents
reported) Candidiasis Cuntact dermatitns 1




Protocol
Number

Design

No. Panents

Study
Duration

Indwation

Results

| Ssdy | Double bhind Swdy conducied an | QB X 2 -5 Tinea pedis “Ovenall cure™ rate at | week

pose-treatment was 37 % for

S BUT 12 Nao vehicle contol Furope weeks (| week
Active control ) evaluable after chinecal butenafine and 19% for
{byfonazole cream) butepatine cure) mfunazole
Repeat colure | wees 64 evaluable Local adverse svents

paost freatment btfonazote Nene reported
Majonity of baseline

cultures were T rubrum

CONTROLLED CLINICAL STUDIES

In support of this NDA, 2 multicenter (Protocol PDC 010-001 and Protocol PDC 010-002),
double-blind, parallel group, vehicle-controlled studies using identical protocols were
conducted in patients in patients with interdigital tinea pedis in whici the drug product was
applied nightly for 4 weeks followed by a 4-weck post-treatment period (total length of study
was 8 weeks).

Obiective/Rationzle:

The objective of each study was to evaluate the ¢fficacy and safety of butenafine
cream 1 % in the treatment of interdigital tinea pedis.

Study Design:
Each study was a multicenter, rardomized, double-blind, vehicle-controlled, parallel

group study in which patients received treatment for 4 weeks, followed by a 4-week
post-treatment follow-up period. Fach study was conducted on an outpatient basis.

PROTOCOL

Inclusion Criteria:

1) Male or female
2y Age over 12 vears
1) Symptomatic nterdigital tinea pedis with the target site charactenized by

(1) Frythema with a score of at least 2 where O =absent. 1 =mild (barely pereeptibled,
2 =moderate (detinutely present), and ¥ =severe (marked, mntense)
AND
2) Scaling or pruritus with a score of a least 2 (moderate) using the above grading scale.

9



Thus, the minimum total score for inclusion, based on these chnical parameters, was 4.
4y Positive KOH

5) Positive tungal culture

f) Sig =d informe? consent

Reviewer's Comment:
The sponsor should be aware that the "positive fungal culture” ar baseline must be
positive for a dermatophyte, since it Is those organisms for which the labeled
indication 1s being sought.

Exclusion Criteria:

1) Confluen., diffuse moccasin-type tinea pedis of ih. =ntire plantar surface

2) Presence of onychomycosis

3} Presence ot concomutant fungal infections

4) Use of any topical antifungal treatment durning the previous 2 weeks

Sy Use of systemic antifungal treatment in the previous 3 months

6) Use ol immunosuppressive drugs during the previous 3 months

7) Current use of antihistamines, antibictics, or immunosuppressive drugs

#) Known hypersensitivity to allylamine derivatives or to any ingredients in the formulation

Y) P:egnancy or lactation

10 For women of childbearing poteniial, not using adequate contraception o prevent pregnancy

1.) Any significant discase of the hepatic, renal, endocrine (e.g., diabetes mellitus), or immune
systems

12y Chinically significant abnormal taboratory resulits (sugeested to be >2X the upper lim:t of normal,
although the final determination was made by each investigator)

13) Presence of atopic dermatitis or contact dermatitis of the foot, psoriasis, or any other disease that
could interfere with the evaluation

14) Use of any invest.gational drug in the previous 30 days

I5) Previous enrolimert in this protocol

Dosage and Duration of Treatment:

The study medication was applied to the infected areas between each toe of the target
foot and to the immediately surrounding skin every night for 4 weeks. Patients were
allowad to treat both feet, if infected. The 4-week treatment phase was followed by an

additional 4-week post-treatment period.

10




Study Procedures:

At the baseline visit, a medical history and physical examination were performed. A
decmatologic examination was performed to confirm the presence of interdigital tinea
pedis and a target lesion was selected for clinical assessment and mycologic sampling
throughout the study. If the patient had clinical evidence of tinea pedis on both feet,
both feet were allowed to be treated, but the more severe target lesion and foot were
selected for treatment during the study. Patients were allowed to enter the study based
on the clinical findings and KOH examination, with results of the fungal culture
pending. At the end of week 2, if the fungal «ulture was negative, the patient was not
considered evaluable for efficacy (see “Statistical Considerations” section below).
Baseline laboratory studies were performed and, for women of childbearing potential,
a urine pregnancy test was obtained. After meeting the entry criteria, patients were
randomized and one, 30-gram tube of medication was dispensed. The patients were
instructed to apply the medication as noted above under "Dosage and Duration of
Treatment.” Repeat clinical evaluations, KOH examinations, and fungal cultures were
performed at weeks 1. 2. 4, and 8. The post-baseline fungal cultures were held for 4
weeks before being declared negative. Repeat laboratory studies were obtained at
weeks 2 and 4. Adverse evems were recorded at all follow-up visits.

Reviewer’s Comment:
As previously discussed with the sponsor, in order to reduce investigator bias, reading

of the KOH slide by an investigator other than the one performing the clinical
evaluation would be preferred.

Endpoints:

The following procedures/examinations we ¢ performed at baseline, weeks 1, 2,4,
and 8 except for the Investigator’s Global Response and the Patient Perception of
Response which were performed at all visits except baseline.

1) Fungal culture
2) KOH examination
3) Signs and symptoms of the target lesion site and the taiget foot excluding
the target lesion, including:
Cracking/{issures
Erythema
Scaling
Maceration
Pruritus
Burning/stinging



Each sign/symptom was scored using the following 4-point scale:

0= absent (none)

I = mild (barely perceptible)
2= moderate (definitely present)
} = severe (marked, intense)

4) The Investigator’s Global Response of the target foot was graded using the
following 7-point scale:

Cleared = 100% remission of clinical signs and symptoms compared to
baseline

Excetlent = 80% - 99% improvement of clinical signs and symptoms
compared to baseline

Good = 50% - 79% improvement of clinical signs and symptoms
compared to baseline

Fair = 25% - 49% improvement of clinical signs and symptoms
compared to baseline

Poor = < 25% improvement of clinical signs and symptoms
compared to baseline

Unchanged = Unchanged clinical signs and symptoms compared to
baseline

Worse = Deterioration of clinical signs and symptoms cormpared o
baseline

5) The Patient Perception of Response, when asked the question "How does
your athlete’s foot condition appear to you now versus when you began the
study,” was graded using the following S-point scale:

5 = Greatly improved

4 = Somewhat improved
3 = No change

2 = Somewhat worse

I = Much worse

The primary efficacy variables were defined by the sponsor as below. The primary
cfficacy endpoint was at week 8 (4 weeks post-treatment).

1) Mycological Cure - Negative KOH and negative culture

b

Mycological Cure and a score of
"Cleared” or "Excellent” on the
Investigator’'s Global Response

2) Effective Treatment

3) Overall Cure - Mycological Cure and a score of
"Cleared’ on the Investigator’s Global
Response

P




The secondary efficacy variables were defined by the sponsor as the following:

1) Effective Chinical - A score of "Cleared” or "Excellent” on
Response the Investigator's Global Response

2) Total Signs and Symptoms Score
3} Paticit Perception of Response

Reviewer’s Comment:
[} In previous discussions with the sponsor, the sponsor was informed that the
preferred primary efficacy variable in support of an NDA for this drug product for the
indication of sinea pedis would be "Overall Cure" as defined above (see Memorandum
of Teleconference dated March 13, 1995, in response to the minutes of the pre-NDA
meeting). A Total Signs ana Symptoms score of 0, when used with Mycological Cure,
should support the above definition of "Overal! Cure.”

2) As previously discussed with the sponsor, "Effective Treatment,” as defined above,
would be considered a secondary efficacy variable and only supportive in the
determination of efficacy. In the clinical trials submitted in support of this NDA for
butenafine cream, because the definition of "Excellemt” allows a lower limit of 80%
improvement. a "Total Signs and Symptoms Score of 0 or 17 {plus "Mycological
Cure") may be a more stringent, and preferuble, measure to support efficacy of this
drug product. However, because the efficacy of butenafine cream is assessed at week
8, in my opinion, this should provide sufficient time to ensure essentially complete
healing of the skin. if the therapy is effective, thus supporting the use of "Overall
Cure" as the primary efficacy variable for these studies of interdigital tinea pedis.

3) "Mycological Cure, " although necessary, would not be sufficient by itself as a
primary efficacy variabie.

4) For purposes of this review. since the proposed indication is the treatment of
dermatophytes, only those patients with a baseline fungal culture positive for a
dermatophyte will be considered in the efficacy analyses.
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Statistical Considerations:

Patient Population

Patients were conditionally enrolled pending the results of their baseline fungal culture
and laboratory studies. Patients whose baseline fungal culture was negative or who
had a significantly abnormal laboratory result were terminated early from the study.
Patienis with a delayed positive culture were considered evaluable. A delayed
positive culture was defined as a baseline fungal culture that was negative. but a
positive culture that had been obtained at either week 1 or week 2.

Statistical Methods
Definitions

According to the sponsor, a modified intent-to-treat (MITT) study population was
defined as the following:

1) Patients who met all inclusion/exclusion criteria and were randomized to the

study medication at baseline

2) Patients with a positive baseline culture or delayed positive culture

3) Patients without clinically significant abnormal baseline laboratory resuiis

4) Patients without protocol violations

S) Patients with at least 1 post-baseline follow-up visit

Data from visits that were missed at weeks 1, 2, or 4 was imputed by carrying
forward from the last preceding non-missed visit. Visits at weeks 1, 2, or 4 that
occurred outside the specified window of + 3 days of the scheduled visit were
handled in the following way:
a) if the patient was early by more than 3 days for the visits at week 1, 2, or
4, the data for that visit were entered as if the visit had occurred at the
appropriate time
b) if the patient was late by more than 3 days for the week 1 or 2 visit, the
data were excluded and the data from the preceding visit carried forward
c) if the patient was late by more than 3 days for the week 4 visit, but it
could be documented that the patient discontinued the medication within +
3 days of the scheduled visit, then the data was retained as if the visit had
occurred at the appropriate time
d) if documentation could not be provided. then the data for the week 4 visit
was excluded and data from the immediately preceding visit were carried

forward

14



[f the "weer 8" visit occurred early, then the data was carried forward as if 1t had
occurred at week 8. 1f the "weck 8" visit occurred after the scheduled week 8 visit,
then the data was carried back o week 8 as if it had occurred at the scheduled visit.
If the week 8 visit was missed, data from the most recent visit was carried forward
and imputed to week 8.

The "sponsor’s per protocol” study population was defined by the sponsor as being
identical to the MITT population with the exception of the week 8 data. The
"window" for the week 8 visit was defined as from 5 days early to 16 days late from
the scheduled week 8 visit. Visits that did not occur within this window were not

included in the week 8 analysis.

The “oniginal per protocol” siudy population was idenrical to the sponsor’s per
protocol population except that the "window” for the week 8 visit was defined as + 3
days from the scheduled week 8 vistt.

Patients who were terminated early due to a treatment-related adverse event or lack of
efficacy were categorized as failures.

Reviewer’s Comment:
1) It should be noted that the original protocol stated rhat a window cof + 3 days

would be used for all visits (see vol 1.18, pp. 22 and 140). Although a long "window"
for the week 8 visit might theoretically allow for a greater chance of relapse, it may
also allow for a greater chance of achieving a "cleared” score. 4 reanalysis of the
week 8 data using the original window of + 3 days will be performed by the FDA
biostatistician to address this question.

2} The week 8 visit was calculated to be 4 weeks after the date of last use of the
medication, as noted on ihe SAS dara listing. In most instances, the last use of
medication was the evening prior to the week 4 visit. However, in some instances,
according to the submitted line listings, the week 4 visii and date of lasi use of
medication were identical. This is most likely an error, since the patients were
instructed to discontinue use of the medication prior to the evaluatior. These patients
are roted with an asterisk in the listing of Appendix I.
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Methods

The Wilcoxon rank-sum test was used to statistically analyze the parameter of age: the
Fisher's exact test was used to analyze race and gender. The primary efficacy
variables (defined above in the section "Endpoints”) were analyzed asing the Cochran-
Mantel-Haenszel {CMH) test of response by treatment partialled on investigator. 95%
confidence intervals for the difference between butenafine cure rate and vehicle cure
rate were computed using the formula for the difference between 2 binomial
proportions. The Total Signs and Symptoms Scores were summed and analyzed using
the Wilcoxon rank-sum test. Laboratory data were grouped into Low, No. 1al, and
High according to normal ranges provided by the central laboratory. Shift tables were
used to display change from baseline. The sign test was used 1o test for a shift in the

median of the test distribution.

Investigators:

STUDY #1

A Double-Blind Evaluation; of Butenafine HC1 Cream 1% and Vehicle

in the Treatment of Tine Pedis (Protocol PDC 010-001)

Karl R. Beutner, M.D.
Vallejo, CA

Stanley {. Cullen, M.D.
Gainesville, FL

Blas A. Reyes, M.D.
Miami, FL

Theodore Rosen, M.D.
Veterans Affairs Medical Center
Houston, TX

Jerome L. Shupack, M.D.

New York University Medical Center
Depantment of Dermatology

Mew York, NY

Mark B. Weinstein, M.D.

VIP Research, Inc.
San Antonio, TX
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8.1.1.1 Study Design

See Section 8.0
8.1.1.2 PROTOCOL
8.1.1.2.1 Population/Procedures

A total of 150 patients were enrolled at 6 sites and were randomized to either the
butenafine or the vehicle treatrnent groups. The "Study Procedure” is described above in

section 8.0.
8.1.1.3 RESULTS
8.1.1.3.1 Population Enrolled/Analyzed

Of the 150 patients enrolled, 77 were enrolied in the butenafine treatment group and 73
patients in the vehicle group. Of these 150 patients, 40 (23 butenafine/17 veh'cle) were
excluded because of lack a of a positive fungal culture at baseline or lack of a "delayed
positive” culture at week 1 or week 2. An additional 5 patients were excluded as follows:
abnormal baseline laboratory results (2 vehicle patients), lost-to-follow-up at baseline (2
vehicle patients), and misdiagnosis of moccasin-type tinea pedis (1 butenafine patient). Thus,
there were 105 patients (53 butenafine and 52 vehicle) who were considered evaluable (See

Table 1}.

Table 1 - - Patients Enrolled and Evaluability (at baseline)

Butenafine Vehicle All patiznts
# of Pauents Enrolied 71 73 150
R e e
| Not evaluable
Negative baseline fungal culture 22 (30%) 17 (23%) 39 (26%)
Abnormal baseline laboratory results’ 1 2 3
No post-baseline follow-up visit 0 2 2
Moccasin-type tinea pedis ! 0 1
Total # not evaluable 24 32%) 21 (29%) 45 (30%)
|
Total # Evaluable 53 (67%) 52(71%) 105 (70 %)
(MITT poputation)

" Includes Patient M (butcnafine) with elevated SGOT/PT, Paticnt QM (vehicle) with
unstated laboratory abnormality, and Patient M (vehicle} with elevated SGOT/PT
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Reviewer’s Comment:
A relatively large percent of patients, in both treatment arms, were excluded from the
evaluable patient population due to negative baseline fungal cultures. This is of
interest, since these patients mel the other study criteria of positive KOH and minimai
clinical findings. For future studies of topical antifungal drug products, it may be of
interest 1o include those patients with a negative fungal culture (but who meet the
other studv criteria by having a positive KOH and clinical findings) in the study to
determine their response, since. in practice, the diagnosis of tinea pedis is frequently
made on clinical grounds alone.

The demographics of the evaluable population is shown in Table 2.

Table 2 - - Demographics of Evaluable Patients (MITT population)

Butenafine Vehicle p-value
No. of Patients 53 52
Male 40 (75%) 37 (71%) 0.663°
Female 13 (25%) 15 (29%)
Age Mean yrs + SD 36.8 + 133 395 £ 13 - 0.290*
Range (yrs}
Caucasian 20 (38%) 27 (52%) 0.440°
Hispanic 19 (36%) 16 31%)
Afnican-American 12 (23%) 7T13%)
: Asian 2 (4%) 2{(4%) ]

" Fisher's Exact Test (2-taled)
t+ Wilcoxon rank-sum test

Reviewer's Comment:
There were more males than females in the study. However, the numbers of males and
females were balanced between both treatment arms, as shown by the Fisher's baact

test (2-tailed) in Table 2.
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The number of evaluable patients is shown in Table 3, listed by investigator, treatment

group, and type of siatistical analysis.

Table 3 - - Patient Enrollment and Evaluability

[nvestigator Treaunent Patients Evaluable Evaluable
Group Enrolled {wk 8) {wk 8}
(MITT) (per protocol’)
Beutner 7 Butenafine 70%) 1 2%) L (2%)
Vehicle 0 (0%) 00%) 0(0%)
Total 2(1%) 1{i%) 1 (1%)
Cullen Butenafine 13 (23%) 12 (23%) 12 (24 %)
Vehicle 18 (25%) 15 (29%) 12 (26%)
Total 36 (24%) 27 (26%) 24 (25%)
Reyes Butenafine 19 (25%) 17 (32%) 15 (30%)
Vehicle 17 (23%) 14 (27%) 13 (29%)
Total 36 (24 %) 31 (30%) 28 (30%)
Rosen Butenafine 15 (19%) 10 (19%) 9 (i8%)
Vehicle 16 (22%) 9 (17%) 8 (18%)
Total 3t 21%) 19 (18%) 17 (18%)
Shupack Butenafine ia (18%) 9 (17%) 9 (18%)
Vehicle 13 (18%) 7(13%) "6 (13%)
Total 27 (18%) 16 (15%) 15 (16%)
Weinsten Butenafine 9 (12%) 4 (8%) 4 (8%)
Vehicte 9 {(12%) 7(13%) 6 (13%)
Total 18 (12%) 11 {(10%) 10 (10%)
Total B Butenafine 77 53 50 T
Vehicle 73 52 45
TOTAL 150 105 95

* The definition of "per protocol” is based on t

~sratistical Consideratons.”

he sponsor’s definition as stated in the section above under
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According to the sponsor, there wzre 3 patients who terminated early trom the study (see
Table 4). It should be noted that patient . who withdrew because of lack of efficacy,
was included in the sponsor’s per protocol analysis for week 8 by carrying forward the
data from the lasi non-missed visit. The other 2 patients were excluded from the per protoco!
analysis at week 8. There were no patients who were discontinued early from the study due
to an adverse event.

Table 4 - - Reasons for Early Termination

Patieat # Investigator Treatment Group | Reason for withdrawal Included in
sponsor’'s per
protoce! analysis
at wk 8?7

Lost to follow-up. No
Withdrew after 1 wk.

Reyes Butenafine

Cuilen Vehicle Lack of efficacy. “Yes
Withdrew after wk 2.

Cullen Vehicle Death 1a family. No
Withdrew after wk 1.

" The results of this patient were “carried-forward” because the early termination was due to lack of
efficacy.

There were 8 additional patients (2 bute -fine/6 vehicle) whom ine sponsor included in the
MITT analysis, but were considered unevaluable at week 8 in the sponsor’s per protocol
analysis. As shown in Table 5, these patients were considered unevaluable at week 8 either
because thetr visit occurred more than § days before the scheduled week 8 visit (4 patients: |
butenafiue/3 vehicle) or because of a negative culture at baseline (4 patients: 1 butenafine/3
vehicle). (See Appendix 1 for line listing of evaluability of patients).
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Table 5 - - Reasons tor Unevaluable Patients at Week 8 (not included in sponsor’s
per protocol analysis)’

investigator | Treatment | Reason for Time of Terminatton from
CGrroup Unevaluable at Week Study

Patient #

Baseline culture Pt. terminated after wk 2.
incorrectly repcried as
negative. Later found
to be positive for

T.rubrum.

Rayes Butenafine

Rosen Butenafine | Week 8 visit occurred
10 days early.

Cullen Vehicle Week B visit occurred
7 days early.

Cullen Vehicle Baseline culture P1. terminated after wk 4.
negative. Positive
culture from wk 1
(delayed positive
culture).

Reyes Vehicle Baseline culture Pt. terminated afier wk 4.
negative, Positive
cutture from wk |
(delayed positive
culture).

Rosen Vehicle Week B visit occurred
7 days early.

Shupack Vehicle Week 8 visit occurred
6 days early.

Weinstein Vehicle Baseline culture P1. terminated after wk 2.
negative. Positive
culture from wk 2
{delayed positive

culture).

* Based on Table B, voul. | IR, p.28
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There were 15 patients (6 butenafine/9 vehicle) who were considered by the sponsor to have
had protocol deviations, but were retained in the analyses. These patients are summarized in
Tuable 6.

Table 6 - - Summary of Protocol Deviations

Patient # Investigator { Treatment Reason
Group

Cullen Buienafine Enrolled 1n study on 5/12/94. Began amoxiciilin for URI
on 5/29 for 1 wk. until 6/5. Last day of study medication
on 6/7.

Cullen Butenafine Enrolled in study on 97, 4/94. Reported not having used

study medication at time of wk 1 visit. Sull had
signs/symptoms and positive KOH (repeat calture was not
performed, but cuiture from 914 was positive). Pt. re-
enrolled on 9/20,

Rosen Butenafine Week 4 culture discarded after 2 weeks (negative for
fungus ar that time). Should have been held for 4 weeks
before being declared negative.

Rosen Butenafine Enrolled in siudy on 8/30/94. Started applying Lotrimin™
cream bid to the face on 9/14 for seborrheic dermatitis.
Stopped Lotrimin™ on 9/21. Last day of stndy medication

on 10/14.

Rosen Butenafine Lost wk 1 culjure.

Shupack Butenafine Elevated bilirub:n at wks 2, 4, and 6.

Cuilen Vehile Enrolled in study on 5/25/94. Did not start using study
mediczation until 5/27. Baseline enrollinent date changed to
5/27.

Cullen Vehicle Used sn.dy medication for only 24 days (instead of 28

days as specified in protocol).

Cullen Vehicle Inadequate birth control, as specified 1n protocol.

Cullen Vehicle Basehine culture was negative and pt. should have heen
termunated from study. However, culture from wk | was
pusitive. Pati *t had completed 4 weeks of treatment with
study tnedication.

LM

Reyes Vehicle Enrolled n study on 5/3/94. Started applying Temovate
cream to an insect bite on the leg on 5/11 for 3 days. Last
day of study medication on 5/31.

LR
[




Panent # Investigator | Treatment Reasan
CGroup
i ﬁ

Reyes Vehicle Enrolled in study on 9/6./94. Stanted nitrofurantoin on 9/R
for UTI for 9 days until 9/17. Last day of study
medication on 10/5.

Rosen Vehicle Baseline culture sent 1o Fungus Tesung Lab after 2-week
time period specified n protocol.

Shupack Yehicle Enrolled in study on 6/3/94 . Last day of s.udy medicanon
6/30 . Started oral antibiotic (not specified) for UTI on
7/21. Wk 8 visit on 7/27.

Weinslein Yehicle Concomitani tinea versicolor. Not treated during the study.

Comparability of the treatment groups at baseline of pathogens, previous tinea pedis
episodss, and the Total Signs/Symptoms Score is shown below (Tables 7 and 8).

Table 7 - - Baseline Distribution cf Pathogens, Combined Investigators’

Paihogen

I rubrum
T mentagrophvies

E floccosum

Butenafine Vehicle
{n=53) {n=52)
42 (719%) 46 (B8%)
T(17%) S (10%)

4 (8% 1 (2%)

* Based on Table da, vol. 118, p.56
" One patient had 7. mentagrophvies at baseline and T. rubrum at week B. See Comment #1 below.

Reviewer's Comment:

1) It should be noted that the above table is different from that submitted by the
voomsor (vol 1,18, p 56). The spovicor ated that 1 patient (vehicle) had a baseline
culiure of T. mentagrophytes and a ..cek 8 culture of T. rubrum. For the ubove tuble.
this patient was considered to heve only T. mentagrophvies at baseline

2) The p-value (Fisher's Exact test) was 0.3 (see Biostatistics revieve, p. 6). It should
he noted that this lack of statistical significance may be because of the small sample
size. There is a potential difference in therapeutic response depending on the
pathogn, with some authors feeling that T. rubrum is more difficult to cure than the
other dermatophyies.
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3} Examination of the distribution of pathocens by investigator shows that both Dr.
Cullen and Dr. Rosen had more a greater percentage of patients with T. rubrum in
the vehicle treatment group vs. the butenafine treatment group as shown below:

Butenafine Vehicle

Cullen

T rubrum QU75%) IS (1060%)

T mentag 2 (17%) 0 "

E. floccosum I (8%)
Rosen

7. rubrum 7(70%) 910%) I

T mentag I {10%) i

E. floccosum 2 (20%} 0 |

Tabie 8 - - Other Baseline Variables, Evaluable Patients

Butenafine Vehicle p-value
{(n=53) (n=52)
Previous tinea pedis
episodes
Yes 34 (64%) 36 (69%) 0.680°
No 19 (36%) 16 (31%)
Total Signs/Symproms Score 8 85 f.244¢
of target lesion (median) Range: 5 -17 Range: 5 - 16

* Fisher’s Exact Test (2 -taned)
t Wilcoxon rank sum test

Reviewer’s Comment:
These results indicate that there was not a statistically significant difference tn the
number of previous episodes of tinea pedis or the median Total Stgns/Symptoms score
ar baseline between the butenafine and vehicle treatment groups.



8.1.1.3.2 Efficacy Endpoint Outcomes

The following results are for the modified intent-to-treat (MITT) population with last-
ohservation-carried-forward and the sponsor’s per protocol population, as defined under
section 8.0 "Statisucal Considerations.” The endpoint of the study was week 8. However, as
noted under the section "Statistical Considerations,” patients were included in the MITT
analysis who had missed the theoretical date of the week 8 visit by being late as many as 16
days. Statistical analyses using the originally-defined per protocol population (i.e.. + 3 days)
were pertformed by the FDA biostatistician and are referred to in this review as the "original
per protocol "

The primary efficacy variable was considered to be "Overa!l Cure” as defined by
"Mycological Cure” (negative culture and KOH) + Investigator’s Global of "Cleared”. The
results for "Overall Cure” and "Mycological Cure” are shown below in Tables 9 and 10.
Results for each of the statistical populations are presented for week 8.

Table 9 - - Overall Cure ("Mycological Cure” + Investigator’'s Global of "Cleai.1")

Wk 1 Wk 2 Wk 4 Wk 8
MITT Sponsor’s per Original per
protocol  ° protocol
Butenafine | 0/53 1/53 7453 11/53 (21%) i 11/50 (22%) : 9/41 (22%)
0%) (6%) (13 %) i B
Vehicle 0/52 1/52 5/52 4152 (8%) E «/e5 (9%) ’ 437 (11 %)
(0% (2%) (10%) ' B
povalue” 1.0 0492 | 0.802 0.035 i 0.0%6 B 0.14
L) i
989 1 Not 35%, | -B.5%, 0.0%.262% ! -1.1%.273% !
defined 0% 15.7% : 4{

" Cochran-Mantel Haenszel test

Reviewer’s Comment:
1) These resuits indicate that in the MITT population. at week 8, there was a
statistically significant difference between the butenafine and vehicle treatment groups.
However. it should be noted that the percent of patients in the butenafine group who
exhibited "Overall Cure” was verv small, even thougn sigrificantly different from the
vehicle treatment group.




2} In the sponsor’s per protocol analvsis, the results ar week & showed marginal
statistical significance (p=0.056). As shown in Table 9, analysis of the original per
protocol population (performed by the FIDA biostatistician) failed to show that there
was a statistically significant difference between tlie butenafine and vehicle treatment
groups (p=0.14). The difference between these 2 study populations was the window
Jor the week 8 visit (-5 days to + 16 days for the sponsor's per protocol popuiation;
-+ 3 days for the original per protocol population), resulting in fewer evaluable
patients in the original per protocol population. This may have resulted in a loss of
statistical power to detect a significant difference between the 2 treaiment groups in
the original per protocol pepulation (see "Statistic .l Methods™ section).

3) Examination of the results by investigator shows that Dr. Cullen contributed 6/11
(35%) of the butenafine patients who were considered "Overail Cure.” O)f interest,
Dr. Cullen also contributed 2/4 (50%) of the vehicle patients who were considered
"Overall Cure. " Drs. Beutner, Shupack, and Weinstein did not have any patients in
either treatnent arm who were considered "Overall Cure.”

The aumber and percent of patients achicving "Mycological Cure” (negaiive culiure and
negative KOH) at the indicated timepoints are shown in Table 10.

Table 10 - - "Mycolegical Cure” (Negative Culture and KOH)

| wk | Wk 2 Wk 4 Wk 8
MITT " Sponsor’s
per protocol
Buienafine 17/53 (32%) 34/53 (64%) 48/53 (91%) 44/53 43%) E 42/50 (B4 %)
Vehicle 14/52 (27%) 24/52 (46 %) 33/52 (63%) 20/52 (38%) E 18/45 (40%)
p-vaiue’ 0 549 0.113 0.002 <0.001 1 <0.001
95% CI 123%.226% | 0.7%.36.7% 11.8%.424% | 279%.61.2% i 26.4%.61.6%

" Cochran-Mantel-Haens :1 test

Reviewer's Comment:
1) These results indicate that there was a statistically significant difference berween
the butenafine and vehicle treatment groups at weeks 4 uand 8.
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2) It should be noted that throughout the study, the vehicle treatment group fad a
very high rate of negative mycology results. This was particularly evident at week 4.,
with 63% of the vehicle patients snowing negative mycology. Al week 4, the
buterafine treatment group also had a remarkably high percent of patienis with
negative mycology results. At week 8, 4 weeks post-treatment, the vehicle group stilt
had a high percent of patients with negative mycology, even though there was a
‘statistically significant difference between the butenafine and vehicle treatment groups.
This high rate of negative mycology in the vehicle treatment group may nave been due
to inadequate sampling by the various investigators. Negative mycology does not
appear (0 be a good predictor of "Overall Cure” (see Table 9).

The variable “Effective Treatment,” defined as “Mycological Cure” + Invesiigator’s Global
of "Cleared” or "Excellent” is considered as a secondary efficacy variable. These results are
shown in Table 11.

Table 11 - - Effective Treaument (Mycological Cure + Investigator’s Global
of "Cleared” or "Excellent”)

Wk 1 Wk 2 Wk 4 Wk 8
MITT Sponsor’s
per protocol
Butenafine 7/53 (13%) 13/53 (25%) 31753 (58%) | 36/53 (68%) i 34/50 (68 %)
Vehicle 3152 (6%) /52 (15%) 16/52 (31%)y | 13452 (25%) : 1245 (27 %)
p-vaiue’ 0.159 0.360 0.005 <0.001 P <0.001
95% Cl -3.7%.18.5% 6.0%24.3% | 95%46.0% | Z5.7%.00.1% E 23.1%.,59.6%

" Cochran-Mantel-Haenszel test

Reviewer’s Comment;
1) These results indicate that there was a statistically significant difference between
the two treatment groups at weeks 4 and 8. Analysis of the data by FDA for week 8 in
:he original per protecol pepulation confirmed the results shown in Table 11.

2) Exanunation of the results by investigator ai week 8 (end of study} shows that all of
the investigators except Dr. Shupack had results that favored the bu enafine 1reatment
group. For Dr. Shupack, a higher percent of vehicle patients (29% [2/7]) met the
criteria of "Effective Treatment” in comparison to the percent of butenafine patrents
(11% [1/9]). However. given the very small numbers involved, the interpretation of
this finding is not clear.
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Efficacy results usiing the clinical parameter of Total Signs/Symptoms Score for the target
plus "Mycological Cure” are shown in Tables 12 and 13.

Table 12 - - Patients with "Mycological Cure" + Total Signs/Symptoms Score of 0
(target leston)

Wk 1 Wk 2 Wk 4 Wk &
MITT Sponsor’s per Origmal per
protocol protocol
Butenafine 1/53 4/53 13/53 17/53 32%) i 17/50 (34 %) i 15/41 (37%)
(2%) (8%) (25%) ! !
Vehicle 0/52 2152 6/52 6/52 (12%) E 5445 (M%) i 5/37 (14 %)
(0%) (4% (12%) ! !
p-value” 0.3 0.4 0.1 0.01 : 0.006 : 0.016

" Cochran-Mantel-Hagznszel test

Reviewer’s Comment:
1) These results indicate that there was a statistically significant difference between
the 2 treatmeni groups at week 8 (end of study). As shown in Table 12, analysits of
these results by the FDA biostatistician using the oniginal per protocol population
showed a p-value of 0.016 (see Biostatistics review, p. 9), and supports the above
conciusion.

2) It should be noted that, in this study, there were 8 discrepant patients who had a
Total Signs/Symptoms Score of O, but an Investigator's Global of only "Excellent”
(80-99% improvement) instead of the expected Investigator's Global of "Cleared.”



Table 13 - - Patients with "Mycological Cure” + Total Signs/Symptoms Score of O or |
(target lesion) ‘

Wk Wk 2 Wk 4 Wk 8
MITT Sponsor’s per Onginal per
protocol protocol
Butenafine 3/53 7153 26/53 28/53 (53 %) E 27/50 (54 %) E 25/41 (67%)
6%) (13%) {49%) : ;
Vehicle (/52 5/52 12/52 9/52 (17%) 1 845 (18%) 1 8/37 (22%)
(0%) (10%) (23%) ' :
p-value’ 0.05 0.83 ) 0.0l <0.001 : <0.001 : <0.001

" Cochran-Mantel-Haensze! test

Reviewer’s Comment:
1) These results indicate that at weeks 4 and 8, there was a siatistically significant
difference between the butenafine and vehicle treatment groups. These results also
indicate that there were fewer patients with a Total \igns/Symptoms score of 0 or |
than those defined by the variable "Effective Treatment” (Investigator’s Global of
"Cleared or "Excellent”). This may be because a Total Signs/Symptoms score of 1
may have been more difficult to achieve than an Investigator’s Global of "Excellent”
(86-99% improvement). '

2) Analysis of this data b, the FDA biostatistician using the original per protocol
population shows that, for week 8, these results were statistically significant
(p<0.001), as shown in Table 13.



The median of the Total Signs/Symptoms Score for the target lesion for the MITT population
18 shown below for each timepoint. '

Table 14 - - Median Total Signs/Symptoms Score for Target Lesion

[ ——— pr——t,
) Bascline Wi 1 Wk 2 Wk 4 Wk 8

Butenafine

(n=53)
Median B 5 3 2 i
Range

Vehicle

n=352)
Median g5 5 3 3 k]
Range

p-value’ 3.344 0.494 0.405 0.068 0.001

" Wilcoxon rank-sum test

Reviewer’s Comment:
These results indicate that a statistically significant difference between the 2 trearment
groups in the Total Signs/Symptoms score for the target lesion was not apparent until
week 8 (end of study). Both treatment groups showed marked improvement in
comparison to theu respective baseline median values. The distribution of scores for
the MITT popuintion is shown in Table 15.

The distribution of total scores at baseline and week 8 for each treatment group is shown in
Table 15. The number of patients with each score is shown. As indicated, the maximum

possible score per pauent was 18.
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Table 15 - Distribution of Scores for Signs/Symptoms of the Target Lesion

Baseline

Score

Score

U I 2 3 4 5 6 7 8 9 10 | 11 12 13 14 15 16 17 %
B 19 1t 6 5 3 2 2 2 3
v’ 6 5 8 ¥ 5 3 7 3 2 i 1 i 2

" B = butenafine
'Y = vehicle

The Investigator's Global Scores are shown in Table 16 for each timepoint for the MITT
population.

Table 16 - - Investigator's Global Scores, MITT populatien’

Cleared
100%
improved

Excellent
80-99%
improved

Good
50-79%
improved

Fair
25-4%%
improved

Poor
<25%
improved

Unchange

Worse | 'p-

{n=>50)

Week |

Butenafine 00%) W O9%) | 713%) 15(29%) | 11 (21%) { 9 (17 %) 0%y | 0.617
in=52)

Vehicle 0 0%) 6(12%) 8 (16% 18 (36%) | 6 (12%) 12 (24 %) 0{0%)

Week 2

Butenafine J 6% 14 (26%) | 18(34%) | 11 (21%) ] 3(6%) 4 (8%) 0%y | 0198
n=5%%H

Vehicle 1 (2%) VL(21%) ] 1733%)y [ 11 (21%) | 4 (B%) 7 (13%) H2%)

(n=5%2)

R}




(n=52)

Cleared Exceilent | Good Fair Poor Unchanpe | Worse | 'p-
100% 80-99% 50-79% 25-49% <25% value
improved | improved | improved improved

Week 4

Butenafine T(3%) [ 26 (49%) | 14 (26%) | 3 {6%) 2(4%) 1 (2%) 0(0%) | 0.03

(n=53) -

Vehicle 5(10%) 200038%) | 11 {21%) | 5 (10%) 5(10%) 3{6%) 3(6%)

Week 8

Butenafine 1223%) | 27 (S1%) | 6 (11%) 3(6%) 2(4%) 1(6%) M0%) | <.001
{(n=53)

Vehicle 4 8%) 16 (31%)y | 7 (13%) 9{17%) 5010%) 7 (13%) 4(8%)

(n=52)

" From vol.1.18, pp.90-91
" Cochran-Mantel-Haenszel mean score test

Reviewer's Comment:
These results indicate that, by weeks 4 and 8, there was a statistically significant
difference between the butenafine and vehicle treatment groups.

The "Patient Assessment of Response” at weeks 4 and 8 is shown in Table 17.

Table 17 - - Patient Assessment of Response, MITT population

Week 4

Gre ly
improved

Somewhat
Improved

No
Ch: .ge

Somewhat
Worse

Much
Worse

'p-value

Butenafine
(n=53)

33(62%)

19 (36%)

1 (2%)

0 (0%)

G {G%)

0.022

Vehicle
(n=52)

25 (48%)

17 (33%)

6(12%)

36%)

1 (2%)

Week 8

Butenaline
m=5%H

40 (75%)

Di17%)

3{(6%)

P2%)

00%)

<().04]

Vehicle
(n=52)

21 (40%)

1 21%)

16 (31%)

(6%

1 (2%)

T Cochran-Mantel Haenszel mean score test




Reviewer's Comment:
These results indicate that there was u statistically significant difference between the
butenafine and vehicle treatment groups at weeks 4 and 8.

Those patients who achieved "Overall Cure” in the MITT population and the sponsor’s per
protocol population are listed in Table 18.

Table 18 - - Patients with "Overall Cure”

Butenafine
Patient # Investigator Orpanism
Cullen T. rubrum
Culien E. Floccosum
Cullen T. rubrum
Cullen T. rubrum
Cullen T. rubrum
Cullen T. rubrum
Reyes T. rubrum
Reyes T. rubrum
Reyes T. mentagrophytes
Rosen T. mentagrophytes
Rosen T. rubrum
Yehicle
Patient # Investigator Organism
Cullen T. rubrum
Cullen T. rubrum
Reyes T. mentagrophytes
Reyes T. rubrum

" These patients would have been excluded if the original per protocol "window" definition for the week
8 visit had been adhered to (i.e., + 3 days of the scheduied weck 8 visit)

Reviewer’s Comment:
1) The visit of Parienr‘was 8 days beyond the scheduled week 8 evaluation und
that of Patient ~was 6 days beyond the scheduled week & evaluatior. These
patients were not included in the original per protocol statistical analyses.

2} The majority of the patients in the butenafine treatment group who achieved un
"Overall Cure” had been infected with T. rubrum (73%) This organism is presumed
to be more difficult to cure than the other 2 organisms studted. and is consistent with
the percent of panents enrolled in the study with this organism (see Table 7).
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Subgroup analyses were performed for gender, age, and ethnic group. For males, at
week 8, in both the MITT population and the sponsor’s per protocol population, there was a
statistically significant difference between the butenafine and vehicle treatment groups tor all
efficacy parameters, including "Overall Cure” (p=0.011 [MITT] and p=0.022 [sponsor’s
per protocol]). For females, there was not statistically significant difference between the
butenafine and vehicle treatment groups for "Overall Cure” or "Mycological Cure”; a
statistical difference was achieved for "Effective Treatment” for both the MITT population
and the sponsor’s per protocol population (p=0.024 and p=0.04, respectively).

Subgroup analyses by age were performad on age strata of <45 years (41 butenafine
paticnts/35 vehicle patients), 45-65 years (11 butenatine patients/15 vehicle patients), and
>65 years (1 butenafine patient/2 vehicle patients). For those less than 45 years old and
those 45-65 years old, there was not a statistically significant difference between the
butenafine and vehicle treatment groups for "Overall Cure” (p=0.077 and p=0.971,
respectively). There were too few patients over 65 years to statistically analyze.

Analyses stratified by ethnic group showed that for Caucasian patients, at week 8, there
was a statisticatly significantly difference between the butenafine and vehicle treatment
groups for all of the efficacy parameters, including "Overali Cure,” "Mycological Cure”, and
“Effective Treatment,” in both the MYTT population (p=0.{ :3, p=0.004, and p=0.013,
respectively) and the sponsor’s per protocol population (p=0.012, p=0.008, and p=0.03,
respectively). For Hispanic patients (19 butenafine/16 vehicle), at week 8, there was a
statistically significant difference between the 2 treatment groups for "Mycological Cure” and
"Effective Treatment.” although a statisticaily significant difference was unable to be
demonstrated between the butenafine and vehicle treatment groups for "Overall Cure.” For
African-American patients (12 butenatine/7 vehicle), at week 8, there was not a statistically
significant difference between the 2 treatment groups for any of the efficacy parameters.
There were (00 few Asian patients to statistically analyze.

Reviewer’s Comment:
In summary, the therapeutic effect of butenafine was more apparent in males, those
who were less than 45 vears old, and in Caucasian patients. However, the relative
lack of statistical significance for females and African-American patients may be, in
part. due to the small numbers of these patients who were enrolled in the study such
that the power of the study may not have been sufficient to detect a statistical
difference between the butenafine und vehicle treatment groups. Alternatively, it s
possible that those subgroups of patients who showed a poor therapeutic effect (e.g..
females, patients over 45 years ofd, and African-Americans) may have more resistant

tinea pedis for unknown reasons.
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8.1.1.3.3 Safety Outcomes

Adverse Events

A total of 150 patients were enrolled in this study, with 77 randomized to butenafine and
73 to vehicle. Of these, 149 patients (76 butenafine and 73 vehicle) applied at least one dose
ot the assigned treatment and were included in the safety analysis. A total of 52 patients were
exposed to butenafine for four weeks while 50 were exposed 1o vehicle for that period. For
laboratory studies, 73 butenafine patients aud 71 vehicle patients had baseline laboratory
results.

There was only 1 patient (butenafine) who was considered by the sponsor to have had a
serious adverse event. This was considered to be non-treatment related and consisted of a
basal cell carcinoma located on the medial canthus. The patient was able to complete the
study. In addition, there was | patient (vehicle) who had a CVA, although this was not
considered by the sponsor to have been a serious adverse event. No patient withdrew from
the study due to an adverse event. One patient @lllvehicle) withdrew because of lack of
efficacy; 1 patient (‘butenaﬁne) had worsening of her tinea pedis, but completed the
study .

All adverse events reiated to the skin (except for excision of lesions) are shown in Table
19. Adverse events unrelated to the skin reported in greater than 1% of the patients are also
listed in Table 19.

Table 19 - - Adverse Events (expressed as number of patients)

Event Butenafine Vehicle
n=76 pls. =73 pti.
Infection” S{(6%) 2 (3%
Headache 2(3%) S (T%)
Hyperbiliubinemia' 1 {1%) 0 {0%)
Worsening of tinea pedis 1 (1%) 0 {0%)
Basal cell carcinoma 1 (1%) 0 10%)
Seborrheic dermatitis 1 (1%} 0 (0%

T Includes URIs
" Includes menl.(hulenaﬁne) described below
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Laboratory Tests

Patients with clevated laboratory values (see footnote to Table 20 for definttions) beyond the
baseline visit are listed in Table 20. Those laboratory studies of particular interest were the
percent eosinophils, SGPT, SGOT. and total bilirubin.

Table 20 - - Selected Abnormal Laboratory Values

r
Pt # Investigalor Treatment Group Test Result
Butenafine n=73
Vehicle n=71
Beutner Butenafine % Eos' 10% (basecline)
8% (wk 2)
6% (wk 4)
Cullen Butenafine % Eos' T% (wk )
Cullen Butenafine % Fos' 6% (baseline)
7% (wk 2)
9% (wk 4)
"7 -
Reyes Buienafine % Eos' 4% (baseline)
10% (wk 2)
D% (wk 4)
Cullen Butenafine SGPT? 86 (baseline)
100 (wk 2)
110 (wk 4)
Weinstemn Butenafine SGPT* 45 (baseline)
58 (wk 2)
6 (wk d
Shupack Butenafine T. Bl 1.8 {baselme)
2.3 (wk 2)
Shupack Butenafine T Bl (). 8 (bascline)
1Y (wk 2}
i 3.0 (wk &)
2.8 (wk &
| L 13wk 8)
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Pt # Invesugator Treatment Group Tewr Result
Butenatine n=73
Vehicle n=71 I
Cullen Vehicle % Eos' 6% (bascline)
T% (wk 2)
Cullen Vehicle % Eos' 7% (wk 4)
Reyes Vehicle % Eos' 6% {(baseline)
1% (wk 2)
6% (wk 4)
Reyes Vehicle SGPT? 40 (haseline)
54 (wk 2)
SGPT? 53 (wk 2)
Rosen Vehicle 70 {(wk 4)
SGOT 43 (wk 2)
66 (wk 4)
Rosen Vehicle SGPT? 22 (baseline)
63 (wk 2)
Weinstein Vehicle SGPT 110 (baseline)
101 (wk 2)
74 (wk 4)
Weinstein Vehicle sGoT 63 (baseline)
6l (wk 2)
44 (wk 4) J

" Normal himits 0-4% . Values > 7% are listed.

" Normal Ttmats 0-50 {U/mL

' Nuronai himats 050 1U/mbL

* Normal limits 0.1-1.2 mg/dl.. Vaiurs = |.B mg/dl are listed.

Reviewer’s Comment:
Patient .{butenaﬂne} had an elevation of bilirubin starting at week 2 which
peaked at week 4 (3.0mg/dL) and gradually decreased 4 weeks post-treatment. The
remainder of the patient’s liver function tests, including alkaline phosphutase, SGOT.
aind SGPT. were within normal limits. The sponsor reports that this patient huy d
family history hyperbilirubinenma. However. no other data was submutted to support
this diagnosis, such as the fraction of indirect vs. direct bilirubin. In addition, tie
apparent increase of bilirubin during the treatment period and then decrease during
the post treatment pertod mdy or may not be causally associated with the vss of
butendfine. P uwnt“(hurenaf ne), the nwin sister of parwm‘(mu stated
whether identical). also showed an elevated total bilirubin at baseline and week 2

37



This pattent was termenated from the study after week 2 because of a negative baseline
Sungal culture. However, i would have been very helpful to have obtained a repeat
bilirubin after having discontinued butenafine to help determine possible causality with
use of the drug. It 1ty recommended that additional information be provided to
substantiate the diagnosts of familial hyperbilirubinemia. In addition, it is
recommended. if possible, that the sponsor consider re-challenging these patients with
the topreal adminisiration of butenafine cream to determine if there is a reproducible
elevation of bilirubin (with determination of direct and indirect fractions).

8.1.1.4 REVIEWER’S CONCLUSIONS REGARDING EFFICACY DATA

Summary of p-values, week 8

MITT Sponsor’s Per Protocol Oniginal Por Protocol
(-5 1o +16 cavs) (+ 3 days)

"Overall Cure” (.035 0.056 0.14
{"Mycological Cure” +
(:lobal of "Cleared')

"Mycological Cure" <0.001 <0.001 < 0.001
(negative culture and
KOH)

"Effective Treatment™ <1 001 < 0.001 < 0.001
{("Myceological Cure” +
(zlobal of "Cleared" or
"Excellent")

"Mycological Cure” + | 0.009 0 006 0.016
i Total Signs/Symptoms
Score of 0 (target
lesion)

"Mycologicat Cure" + < (1 (X} <0.001 < 0.001
Total Signs/Symptoms
Score of 0 or | (target
lesion)

i

As shown above, for the primary efficacy variable of "Overall Cure” at week 8 (end of
study), there was a statistically significant difference between the butenafine and vehicle
treatment groups in the MITT population. Using the sponsor’s per protocol population, the
results showed only marginal statistical significance whereas analysis of the original per
pratocoet population failed to demonstrate a statistically significant difference between the 2
treatment groups. Although, ideally the statistical analysis of the 3 data populations (i.c..
MITT, sponsor's per protocol. and original per protocol) should substanitally agree. it is
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possible that this study lacked sufficient power to detect a difference between the butenatine
and vehicle treatment groups in the original per protocol population due to the smailer
sample size 1 comparison to the MITT population. It should also be noted that tor all 3
popufations, the vehicle effect was marked. This may aiso have resulted in the necessity of
needing a larger sample size than originally calculated n order to detect a statistically
significant difference between the 2 treatment arms. :

For all of the other efficacy variables, there was a staustically significant difference
hetween the butenafine and vehicle treatment groups in the MITT, sponsor’s per protocol,
and original per protocol analyses. In particular, the efficacy parameter of " Mycological
Cure” + Total Signs/Symptoms Score of 0," although apparently not as stringent a crieria
for “cure” as the parameter "Mycological Cure” plus an Investigator’s Global grade ot
“cleared” (i.e.. "Overall Cure"), since there were patients who had a score ot 0, but an
[nvestigator's Global of only "excellent,” [ feel, nonetheless, 1s evidence of therapeutic
efficacy of butenafine in comparison to the vehicle.

It should be noted that there was a relatively high vehicle effect seen in all efficacy
parameters. particularly the percent of vehicle patients with negative mycology at weeks 4
and 8. As stated by the sponsor, it was expected that the "Mycological Cure" (negative
fungal culture and KOH) at week 4 would be no greater than 30% in the vehicle group
whereas the actual study results show 63% of vehicle patients with negative mycology. Even
at week 8 (4 weeks post-treatment), almost 40% of the vehicle patients had negative
mycology. The reasons for this arc unclear, but may be related to the conduct of the trial by
the investigators (e.g., lack of adequate sampling for the culre or KOH) and/or antifungal

efficacy of a component(s) of the vehicle.
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8.1.2 STUDY #2

Title: A Double-Blind Fyalzation of Butenatine HC! Cream 1% and Vehicle
in the Treatment of Tine Pedis (Protocol PDC 010-G02)

Investigators: Boni L. Elewski, M.D.
' Departinent of Dermatology
Umniversity Hospitals of Cleveland
Cleveland, OH 44106

David O Gorsulowsky, M.D.
Fremont, CA 94538

Daved M. Pariser, M.D.
Virgima Clinical Research, Inc.
Norfoik, VA 23507

Fdguardo Tschen, M. D.
Albuquergue, NM 87106

8.1.2.1 Study Design
See Section 8.0
8.1.2.2 PROTOCOL
8.1.2.2.1 Population. Procedures
A total of 119 patients were enrolled at 4 sites and were randomized to either the

butenafine or the vehicle treatment groups. The “Study Procedure™ is described above in
section 8.0
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8.1.2.3 RESULTS

8.1.2.3.1 Population Enrolled/Analyzed

Of the 119 patients enroiled, 60 were enrolled in the butenafine treatment group amd 59
paticnts.in the vehicle group. Of these 119 patients, 36 (19 butenafine/17 vehicle) were
excluded because of lack of a positive fungal culture at baseline or lack of a "delayed
nositive” culture at week 1 or week 2. An additional 3 patients were excluded as follows:
abonormal baseline laboratory resuits (1 vehicle patient), lost-to-follow-up at baseline (1
vehicle patient), and ineligible baseline medication (1 butenafine patient). Thus, there were
80 patients {40 butenafine and 40 vehicle) who were considered evaluable (See Table 21).

Table 21 - - Patients Enrolled and Evaluability (at baseline)

Butenafine Vehicle All patients
# of Patiems Enrolled &0 59 19
Not evaluable
Negative baseline fungal culture 19 (32%) 17 (29%) 36 (30%)
| Abnormal baseline laboratory results 0 1 - ‘L
No post-baseline follow-up visit U l 1 \
Ineligible baseline medication 1 0 1
Total # not evaluable 20 (33%) 19 (32%) 39 (33%)
Total # Evaluable 40 (67 %) 40 (68%) 80 (67%)
(MITT pepulation)

" Includes Panem ith elevated serum glucose at baseline and at week 1
* Includes Patient who was taking prednisone

Reviewer's Comment:
As with Studv #l. a relatively large percent of patients, in both treatment arms, were

excluded from the evaluable patient popuiation due 10 negative baseline Sfungal
cultures.
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The demographics of the evaluable popuiation is shown n Table 22,

Table 22 - - Demographics of Evaluable Patients (MITT population)

Butenafine Vehicle p-value
No.of Patients 40) 40
Male 26 (65%) 0 (75%) 0.465"
Female 14 (35%) 10 (25%)
Age Mean yrs + SD 349 +13 393 + 13 0.088t

Range (vrs)

¢ aucasian 21 {53%) 29 {73%) 0.136°
Hispamc 10 (25%: 5(13%)
African-American T(18%) 3(8%)
Astan 1{(3%) 0
Other 1 (3%) 3 (8B%)

" Fisher's Exact Test (2 taled)
+ Wiicoxon rank-sum test

Reviewer’s Comment:
The butenafine treatment group was slightly younger than the vehicle group. This
degree of age difference bepveen the 2 treatment groups would not be expected to
affect the efficacy of the produci. In regard to ethnic group, there were more
Caucasian patients in the vehicle group than the butenafine groap whereas the
butenafine group had more Hispanic and African-Amertcan paiients than the vehicle
group. It is not known if ethnic group may dffect the efficacy of the drug product. As
with Stucv #1, there were more males than females, but balanced between the
treatment groups.




The number of evaluable patients 15 shown in Fable 23, listed by investigator, treatment
group, and type of statistical analvsis,

Table 23 - - Patient Enrollment and Evaluabiiity

Invesugator Treatment Patients Evaluable Evaluable
Group Enrolled {(wk 8) (wk 8)
(MITT) {per protocol’)
Elewski Butenafine 15 (25%) 11 (28%)  9( 4%) a
Vehicle 15 (25%) 10 (25%) 10 ,28%)
Toial 30 4(25%) 21 (26%) 19 (26 %)
Gorsulowsky Butenafine 14 (23%) 11 (28%) H(29%)
Vehicle 13 (22%) 8 (20%) 8(22%)
Total 27 (23%) 19 (24 %) 19 (26%)
Pariser Butenafine 15 (25%) 6(15%) 6(16%)
Vehicle 16 (27%) 9(23%) 8(22%)
Total 31 (26%) i5(19%) 14 (19%)
Tschen Butenafine 16 (27%) 12 (30%) 12 (32%)
Vehicle 15 (25%) 13 (33%) 10 (28%)
Total 31 (26%) 2531 %) 22 (30%)
Total Butenafine 60 40 38 o
Vehicle 59 40 36
TOTAL 119 80 74

* The defimton of “per protocol” is based oii the sponsor’s definition as stated in the sectton above under
“Statistical Considerations.”

According to the sponsor, there were 4 patients (all vehicle patients) who terminawed early
from the study (see Table 24). [t should be noted that patient<iJjJJR who withdrew because
of an adverse event related to the study, was included in the sponsor’s per protocol
analysis for week 8 by carrying forward the data from the last non-missed visit. The other 3
patients were excluded from the per protocol analysis at week 8.
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Table 24 - - Reasons tor Earlv Termination

Patent # Inveshigator Treaument Group | Reason for withdrawal Included in
sponsor’s per
protocol analysis
at wk 8?

Pariser Vehicle Piegnancy .

Withdrew after wk 2.

Pariser Vehicle Adverse event "Yes
consisting of burning,
itching, and stinging
after application of
medication to both
feet. Withdrew after 3
days.

Tschen Yehicle Lost 1o follow-up, No
Withdrew after wk 2.

Tschen Vehicle No post-baseline visit, No
Not included in MITT
analysis.

" The results of this patient were "carried-forward” because the easly termination was duc (o a

rreatment -related adverse event,

There were 4 additional patients (2 butenafine/2 vehicle) whon the sponsor considered

evaluable for the MITT analysis, but were considered unevaluable at week 8 in the sponsor’s

per protocol analysis. As shown in Table 25, these patients were considered unevaluabie at

week 8 either because their visit occurred more than 5 days before the scheduled week 8 visit

(3 patients: 2 butenafine/1 vehicle) or because of a negative culture at baseline (1 vehicle
patient). (Sce Appendix 2 for line listing of evaluability of patients).
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Table 25 - - Reasons for Unevaiuable Patients at Week 8 (not included in sponsor’s
per protocol analysis)”

Time of Termination
from Study. _

Reason for Unevaluable at
Week 8

Treatment
Group

Patient # Investugator

Elewski Butenafine Week 8 visit occurred 15
days early.
Elewskl Butenafine Week 8 visit occurred 10
days early.
Tschen Vehicle Week 8 visit occurred 12
days early.
T'schen Vehicle Negative baseline culture, | Withdrew afier week 3.

but subsequent report of
posttive week | culture.

" Based on Table B, vol. 1.20, p.28

There were 16 patients (7 butenafine/9 vehicle) who were considered by the sponsor to have
had protocol deviations, but were retained in the analyses. These patients are summarized in

Table 26.

Table 26 - - Summary of Protocol Deviations

Patient # Investigator
B

Elewsk

Treaiment
Group

Butenafine

Reason

Week 8 visit occurred at week 6 because original protecol
was for a 6-week study and IRB approval to extend the
study to B weeks was not edtained prior to enrolling this
patient.

Elewski

Butenafine

Week 8 visit occurred at week 6 because original protocol
was for a 6 week study and IRB approval o extend the
study to 8 weeks was not obtained prior to enrolling this
patient.

Giorsulowsky

Butenafine

Earolled in study on 5/13/94. Started amoxictllin on 5716
until 6/4/94 for pharyngitts. Last day of study medication
on 6/8/94 Week B visit on 7/11/94.

Gorsulowsky

Butenafine

Missed week 2 vistl. -
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Patient # Investigator Treatment Reason
Group

Gorsulowsky | Butenafine Enrolled 1n study on 7/19/94. Started pemcitlin on 8/12/94
until 8/18/94 for an "ear infection.” Last day of study
medication on 8/15/94. Week 8 visit on 9/14/94

Gorsulowsky | Burenafine Missed week 1 visit.

Pariser Butenafine Missed week 2 visit.

Elewski Vehicle Missed week | visit,

Gorsuiowsky | Vehicle No laboratory studies at weeks 2 and 4

Pariser Vehicle Stopped study medication after only 3 weeks of treatment.

Returned for scheduled week B visit.

Pariser Vehicle Enrolled in study on 10/14/94. Used DesOwen™ cream
topical steroid on the face for irriwation for 3 days (11/21
to 11/24). Week 8 visit on 12/8/94,

Tschen Vehicle Enrolled in study on 5/3/94. Hyperglycemia {serumn
glucose 298 and 238mg/dL) roted at baseline and week 2.
Diagnosed as having diabetes mellitus and begun on
giyburide tablets on 5/28. Also begun on oral
ciprotloxacin and cefadroxil for a teg abscess. Last day of
study medication on 5/31. Week 8 visit on 6/28/94.

Tschen Vehicle Enrolled in study on 5/23/94. Begun on cefaclor on 5/27
until 6/6 for URI. Last day of study medication on 6/20,
Week B visit on 7/19/94.

Tschen Vehicle Enrolled in study on 8/3/94. Started cephalexin on %/27
for sinusitis. Week 8 visit on 9/28/94.

Tschen Vehicle Week B visii 12 days early because patient relocating.

Tschen Vehicle Enrolled in study on 10/20/94, Started clanthromycin on

11710 for bronchitis. Week 8 visit on 11/11/94.

Reviewer’s Comment:
Although there is no objection to retaining Patient -in the study (even though the
patient was diagnosed as having diabetes mellitus which could potentially affect the
recalcitrance of tinea pedis infections), it is recommended that for future studies. tn
order 1o provide consistency across all investigators, the sponsor provide specific
criceria for “abnormat baseline values” leading to exclusion of patients, rather than
leaving it to the discretion of each individual investigator. For example, Patient Y
tvehicle; Dr. Elewski) was excluded, presumably at the discretion of the investigator,
because of @ serum vlucose of 252mg/dl. at baseline whereas Patient @ (vebicte.
Dr. Tscheny was retuined.
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Comparability of the treatment groups at baseline of pathogens, previous tinea pedis
episodes, and the Total Signs/Symptoms Score is shown below (Tables 27 and 28).

Table 27 - - Baseline Distribution of Pathogens. Combined Investigators”

l"al—hn-échnu Butenafine Vehicle
(n=40) (n=40)

I rubrum IR (YSTG) 35 (B8 %

T. mentagrophytes E(2.5%) 3(7%)

E. floccosum 1:12.5%) 0{0%)

S hvalinum 0 (%) 12.5%)

Yeast (nor specified) 00%) 1 (2.5%)

" Based on Table 4a, vol. 1.20, p.55
* Patient #ENMNad S. hyalinum at baseline and T. rubrum at week 4

Reviewer’s Comment:
1) It should be noted that the above table ts different from that submitied by the
sponsor (vol 1.20, p.55). Patient AR (vehicle) had a positive culture only for S.
hvalinum at baseline and a positive culture only for T. rubrum at week 4. For the
above table, this patient was considered to have only §. hyalinum at baseline.

2) The p-value (Fisher's Exact test) was 0.2 (see Biostatistics review, p. 13}). These
results indicate that there was not a statistically significant difference in the
distribution of "pathogens” benveen the 2 treatment groups. Unlike Study #1, there
were slightly more patients with T. rubrum in the butenafine ireatment group.
dermuatophyte potentially more difficult to treat than E. floccosum or T.
mentagrophyies.

3) Patient “ (vehicle) had a positive culture for "veast” at buseline. There was
not a positive culture for dermdtophvies at any time during the study. In my vpinion.
this patient does not meet the inclusion criteria to support the labeling indication
(i.e.. treatment of interdigital tinea pedis due to E. floccosum, T. mentagrophytes,
or T. rubrum) and should have been excluded from the efficacy analyses submitted
by the sponsor. Consequently, the efficacy analyses will be reanalyzed by the FDA
biostatistician with this patient excluded.
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4) Patient S was positive for 8. hvalinum at baseline and T. rubrum at week 4.
although the week 8 culture was negative for both organisms. S hyalinum is a
nondermatophyte mold which can produce infection of the skin whick clintcally mimics
tinea pedis infections caused by dermatophytes. It is usually recalcitrant 1o
‘conventional” topical (and oral) antifungal therapy. Because a dermatophyte was
not cultured at baseline and because there were too few patients with'S. yalinum to
analyze separately for a therapeutic response, the data was reanalyzed by the FDA
biostatistician with and without this patient where noted.

‘Table 28 - - Other Baseline Variables, Evaluable Patents

Butenafine Yehicle p-value
(n=40) (n=40)
Previous tnnea pedis
eplsodes
Yes 19 (48%) 16 (40%) 0.652°
No 21 (53%) 24 (60%)
i
Total Signs/Sympioms Score 11 12 0.397¢
of target lesion (median) Range: Range:

T Fisher's Exact Test (2-tailed)
t Wiicoxon rank-sum test

Reviewer's Comment:
1) These results indicate that there was not a statistically significant difference in the
number of previous episodes of tinea pedis or the median Total Signs/Symptoms score
at baseline berween the butenafine and vehicle treatment groups.

2) In contrast to Study #1, the patients in Study #2 had a higher median Total
Signs/Symptoms Score for the target lesion at baseline.

3} As with Study #i, although there vas not a statistically significant difference
berween the 2 treatment groups in the median Total Signs/Symptoms Score ai
haseline, the butenafine treatment group had a lower median score than the vehicle

group
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8.1.2.3.2 Efficacy Endpoint Qutcomes

[he tollowrng results are for the moditied intent-to-treat (MITT) population with last-
observation-carried-forward and the sponsor’s per protocoi population, as defined under
section 8.0 "Stausnical Considerations. "  As with Study #1, the endpoint of the study was
week 8. Also, as with Study #1. patients were included in the MITT ana'ysis who had
missed the theoretical date of the week 8 visit by as many as 16 days late. Statistical analyses
using the original per protocol population (i.¢., + 3 days) were performed by the FDA
biostanstician. In addition, where noted, the results were reanalyzed excluding Patients
{vehicle) because of not meeting the mclusion criteria of a positive culture for a
dermatophyte and W vehicle) because of lack of a dermatophyte at baseline (although
posiive tor T2 rubrum at week 4).

The primary effticacy variable was considered to be "Overall Cure” as defined by
"Mycological Cure” (negative culture and KOH) + Investigator’s Global of "Cleared”. The
results for "Overall Cure” and "Mycological Cure” are shown below in Tables 29, 30, 31,
and 32. For week 8, results for cach of the statistical populations are presented. In addition,
the results were analyzed with the exclusion of Patients 4l (vehicle) and “vehic:c).

Table 29 - - Overall Cure ("Mycological Cure” + Investigator’s Global of
"Cleared™); all evaluable patients (inciuding Pauents #EJIPand

Wk | Wk 2 Wk 4 Wk 8 -
MITT Sponsor’s per Original per
protocol protocol
Butenafine (/40 0/40 7/40 9/40 (23 %) E 9/38 (24%) E 9/32 (28%)
%) (0%) (18%) ' !
Vehicle 0/40 (/40 2/40 240 (S%) 1 236(55%) 1 231(6.5%)
L}
%) (07%) {(5%) ! !
p value’ 1.0 1.0 008 0.045 : 0.056 | 0.02
1 —1
[} [}
95 % (] Not Not L%, J9% 3201 0 2T7%336% |
defined defined | 26.1% i i

" Cochran Mantel - Haenssel test

Reviewer's Comment:
1) These results indicate that in all 2 statistical populations, af week 8, thece was a
statstically significant difference berween the butenafine and vehicle treatment groups.
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The percent of patients in the butenafine group who exhubited "Overall Cure” wus
similar to that in Study #1 whereas the percent of patienis in the vehicle group who
achteve.. "Overal! Cure” was slightly less thar that of Study #1. This may account for
the slightly more statistically fuvorable resuli- for the bulenafine treatment group seen
in Study #2.
24 Analysis of the original per protocol population at week 8 was performed by the
FDA bicstatistician (see Biostatistics review, p. 15). As shown in Table 29, this
analvsis confirmed that there was o statistically significant difference between the 2
tredgiment Qroups.

3) It should be noted that of the 6 evaluable butenafine patients treated by Dr.
Pariser. 3 of them (50%) ackieved an "Overall Cure.” This is a greater percentage of
"Overall Cure" patients in comparison to the other investigators in this study.

Reanalysis of the data by FDA with the exclusion of Patient ‘(vchicle) using the 3
statistical populations (i.e., MITT, sponsor's per protocol, and original per protocol) is
shown in Table 30 for week 8.

Table 30 - - Overall Cure ("Mycological Cure” + Investigator's Global
of "Cleared”); Week 8; Exclusion of Patient {ijJiJj¥

har— e |
MITT Sponsor’s per | Original per T
protocol protocol
F Butenafine 9/40 (23%) 9/38 (24%) 9/32 (28%)
] - v—
Vehicle 2/39(5.1%) 2135 (5.7%) 2730 (6.7%)
p-value’ 0.014 0.022 0.029

" Cochran-Mantel-Haenszet tesi

Reviewer's Comment:
1) These resulis indicate that with exclusion of ‘H'(’hi(‘k’). the denominator of the
venicle group was affected. As shown in Table 30, a statistically significant difference
hetween the butendfine and vehicle treatment groups remained in all 3 stanstical
populations (see Biostatistics uddendum #1, p. 2},

2) Simularly, when both Patients ‘ vehicle) and ‘( vehicle) were exclurded.

the rosults remained statistically significant at week 8 in all 3 statistical pepulations:
23% vs. 5.3%. p=0.014 (MITT): 24% vs. 5.9%, p=0.022 (sponsor s per protocol).
28% vs 6.9%. p—-0.029 (oniginal per protc “ol) (see Biostatistics addendum #1. p.2)
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The number and percent ot patients achieving "Mycological Cure” (negative culture and
negative KOH) at the indicated timepoints are shown tn Table 31 (all patients) #nd Table 32
{exclusio o of Patients

Table 3t - - "Mycological Cure” (Nepative Culture and KOH); all evaluable
patients (including Patients and =

P

Wk £
Sponsor’s
per protocol

Wk | Wk 2 Wk 4

MITT

Butenafine 16/40 (30%) 2R/40 (70%) 35/40 (88%) 35740 (B8%) é 33/38 (87 %)
Vehicle 8/40 (20%) 15/40 (38%) 18/40 (45%) 13/40 (33%) E 13/36 (36%)
p-value’ 0.081 0.006 <0.001 <{(.001 é < 0.001

Y5% Ci 0.4%,39.6% 11.8%.,53.2% 4% ol% 37.2%.,72.8% i 317% .69 8%

" Cochran Mantel-Haenszel test

Reviewer's Comment:
1} These results indicate that there was a statistically significant difference between
the butenafine und vehicle treaiment groups at weeks 2, 4, and 8 for all patients.

2} As with Study #1. the percent of vehicle patients showing negative mycology was
relatively high (i.e., aiont 35%).

Reanalysis of the data by FDA excluding r'az‘ient-vehicle) is shown Table 32.

lable 32 - - “Myvcological Cure” (Negau > culture and KOH); Exclusion of
Patient A :
Wk 1 Wk 2 Wk 4 Wik 8
MITT Sponsor’s
per protocol
Butenafine L6340 (40% ) 28/40 (T0%) 35430 (88 %) 35740 (88 %) !L 33/38 (R7%)
Vehiole Ri19 (21 7% IRTAG G165 | 1R/ 1467 1339 (33 :1 1338 (1779
p value” 0 0% 003 C 00 R IRTNY

Cochran Muantel Haenszel test

" lncludes | patent SIS with a “stenle” mold, and Patients diPpe.. SPP» sce Comments #1and

#3 below



Reviewer's Comment:
[y As shown in Table 32, oxclusion of Patient r.u_{ﬂ’{'h'd the denominator of the
vehucle treatment erm The results did not significantly change.

23 Stmularly, reanalvsis of the data by the FDA biostatistician when both Patients
W vehicle) and RN vehicle) are excluded confirmed the ubove results.

3) The sponsor should be aware that the presence of a “stertle” mold showld be
constdered a negative cufture

) Lxamination of the hne listings shows that 2 additional velicle puiienus {ﬁmd
were listed under Mycological Cure as "Not Cured” {vol. 1.2/, Listing [.-8)
and ve! had negative KOH and cultures according to the Mvcological Examination
data (vol. 1.21, Listng 1.-9) The sponsor was requested to clarify these
discrepanctes.

LA s

The results for "Effective Treatment,” detined as "Mycotogical Cure” + Investipator’s
Global of "Cleared” or "Excellent” are considered a secondary efficacy variable, and are
shown 1n Table 33.

Table 33 - - Elfective Treatment ("Mycological Cure” + Investigator’s Global
of "Cleared” or "Excellent”); all evaluable patients (including Patients

and
Wk | Wk 2 Wk 4 Wk B
MITT Sponsor’s
per protecol
Butenafine 0740 (0%) 6/40 (15%) 22/40 (55%) 28/40 (70%) i 2138 (71 %)
Vehicle 02400 (0% ) 1730 (2 S%) 9/40 (23%) 9,40 (23%) 4 9/36 (25%)
P value Y] .04 1.001 <001 j <0001
989 (1 Not defined 0A%.24 6% 1249 526% | 28.3%.65.7% 1 259% 66 1%
PR

" Cuochran Mante] Haenseel gesl

Reviewer's Comment:
1y These results indicate that there was a staustically sigmificant difference between
the two treatment groups al weeks 2, &, and 8.

25 Analvsis by FDA ar week 8 with exclusion of both Patients Qand_,

contirmed the results vhown i fabte 33
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3) Examination of the results by tnvestigator at week & fend of studv) shows thar all of
the investigators had numertcal results that fuvored the butenafine treatment group, '
although onty Drs. Parniser and Tschen were able to demonstrate statistical
significance (MITT population).

Efficacy results using the Total Signs/Symptoms score for the target lesion plus negative
mycology are shown in Tables 34 and 35 for week 8.

Table 34 - - Patients with "Mycological Cure” + Total Signs/Syn. ptoms
Score of O (target lcsioni; week 8; all evaluable patients

{(including Patients @ nd 4.

TIMITT Sponsor’s per | Orniginal per
protocol protocol
Butenafine FE/40 (28%) F1/38 (28%) 10/32 (31%) "
Yehicle 4740 (10%) 4/36 (11 %) 4/31 (13%) "
p-value’ 0.021 0.035 0.066 "

* Cochran-Mantel-Haenszel test

Reviewer's Comment:

1} These results indicate that, at week 8, there was u statistically significant difference
between the 2 treatment groups in the MITT ard sponsor’s per protoco[ analysis.
However, as shown in Table 34, analysis of the data by the FDA biostaiistician using
the original per protocol population gave results which were of vnly marginal
statistical significance (p=0.066). This may be because of the small number of
patienis comprising the original per protocol population in comparison to the AITT
and sponsor’s per protocol populations.

2) Reanalysis of the data by FDA for week 8 with exclusion of Patient ' shows:
28% v, 10%, p=0.025 (MITT). 29% vs. 11%., p=10.043 (sponsor’s per protocol),
3% vs. 13%, p=0.081 (original per protocol) (see Biostatistics addendum #1, p. 3}
When both Patient are excluded, the results are almost identical:
p=0 026 (MITT), p=0.044 (sponsor’s per protocol). and p=0.081 (original psr
protocol) (see Biostatistics adde. um #1, p 31 These results are similar to those
found when “all evaluable patients ™ were included 1n the analyses. In summary, with
or without Patients there was a statistically significant difference
between the 2 treatmert groups in the MITT and sponsor’s per protocol analvses.
however, when the onteinal per protocol popudation was analyzed. the results were of
only mareinal statisticdd seenificance
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Table 35 - - Patients with "Mycolegical Cure” + Total Signs/Symptems Score ot 0 or |

(target lesion); ali evaluable patients (including Patients

W1 Wk 2 Wk 3 Wk ¥
MITT Spovsar's per Onginal per
protocol protocol
— T I
Butenafine | 0/40 3/40) 15/40 2340 (57T5%) 1 2338 (58%) 1 19732 (S9%)
1 H
(%) (7 5%) (38%) ' '
Vehicie 0/40 0/40) 5/40 8/40 (20%) 1 8/36 (22%) 31 Q23%)
BEA 0%y | (13%) N ;
p value Not done | 0.1 1.004 <0.0001 ; G.0004 | 0.001

" Cochran-Mantel -Haenszel test

Reviewer's Comumnent:

1) These results indicate that at weeks 4 and 8, there wac a statistically significant
difference between the butenafine and vehicle treatment groups. As with Study #1,
there were fewer patients who met the criteria of a Total Stgns/Symptoms score of 0
or 1 than those defined by “Effective Treatment. "

2) As shown in Tuble 35, analysis of the data performed by the FDA biostatistician
using the original per protocol populat’on showed a statistically significant difference
herween the 2 treatment groups (p=0.001).

3) A.alysis of the daia by FDA with the exclusion of both Patiéms
for week 8 confirmed the above results (see Biostafistics addendum #1, p. 4).
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Ihe median ot the Total Signs/Symptoms Score for the target lesion tor the MITT population
1s shown below tor each tumepoint.

Table 36 - - Median Total Signs/Symptoms Score for Target Lesion

Basel ue Wk | Vk 2 Wk 4 Wk 8

Butenafine
(n=40)

Median (1 b 4.5 2 |

Range
“\%
Yehicle

(n=40}

Median 12 8 6 3 3
Range

0.073

p-value’ (.397

" Wilcoxon rank-sum test

Reviewer’s Comment:
These results indicate that a siatistically significant difference between the 2 treatment

groups in the Total Signs/Symptoms score for the iargei lesion at weeks 4 and 8 (end
of study). As with Study #1, both treatment groups showed marked improverient in
comparison. to their respective baseline median values.




The distribution of total scores at baseline and week 8 for each treatment group for the MITT
population s shown in Table 37. The number of patients with cach score 1s shown. As
indicated, the maximum possible score per patient was 18.

Table 37 - - Distribution of Scores for Signs/Symptoms ot the Target Leston

=
Baseline
Score
1 k 2 1 4 S 6 7 % 9 1Q A [ 13 14 18 16 \7 1%
B 1 1 2 [ 2 9 5 7 4 2 1

Score
-
8] l 2 3 4 5 6 7 8 9 10 i1 iz i3 4 15 16 17 18
B 11 14 o} ] 2 1 1
' 4 8 7 2 ] 3 2 4 2 2 1 1 3

"B = butenafine ¢ream
'V = vehicle

Reviewer’s Comment:
It should be noted that Tables 36 and 37 include Patien'\ QR enicie) whose
baseline Total Signs/Symptoms score was the maximum (i.e., 18) and ar week 8 had
decreased only to a .-ore of 13.
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The Investigator's Global Scores are shown in Table 38 for each timepoint for the MITT
population.

Table 38 - - Investigator's Global Scores’; all evaluable patients

(“jeared Excelieat | Good Fair Poor Unchange | Worse | 'p-
100% 8099 % 50 79% 25.49% <25% value
improved | improved | improved | tmproved | improved

Week |

Butenatine 0 (0%) 1 (3%) 10 (26%) | B 21%) 13 (33%) 1 4 (10%) 3(B%) | 0.654

(n= 3

Vehicle 00%) { (3%) 7 (i8%) 12 (31%) | 10(26%) | 7 (18%) 2(5%)

(n=739)

Week 2

Butenafine U (0%) 8 (20%) 12 (30%) ] 9(23%) 7(18%) 3(8%) 1{3%) | 0.173

(n=40)

Vehicle 0 (0%) 3 (8%) 16 (40%) | 7 (18%) 8 (20%) [ 4(10%) 2(5%)

{n=40)

|

Week 4

Butenafine 8 (20%) 19 (48%) | 3 (8%) 6(15%) 2{(5%) 1 (3%) 1(3%) | 0.014

{n=d40) -

Yehwele 2(5%) 14 (35%) | 9(23%) | 8{20%) | 2(5%) 4 (10%) 1H3%)

{(n=40)

Week 8

Butenafine 9¢(23%) | 22(55%) | 3 (8%) 3 (B%) 2(5%) 1 (3%) 00%) | <.001

(n =40)

Vehicle 2(5%) 1200%) | 7(18%) | 8¢20%) 3 {(8%) 5(13%) 3(B%)

(n=4Hh

T From vol. 120, pp 8B-88
" Cochran-Mantel-Haenszel mean score [est

Reviewer's Comment:
As with Study #1, these results indicate that, by weeks 4 and 8, there was a
staustically significant difference between the hutenafine and vehicle treatment groups.
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The "Patent Assessment of Response” at weeks 4 and 8 1s shown i Table 39,

Table 39 - - Patient Assessment of Response; all evaluable
patients

Greatly Somewhat | No Somewhat 'p-value
improved | Improved Change Worse
Week 4
Butenatine 25{63%) | 14 (35%) 1 (3%) 0 (0%) 0 (0% 0.003
{(n=40
Vehicle 16 (40%) | 14 (35%) T (18%) 2(5%) 1 (3%)
(=40}
Week 8
Butenatine 30(75%) | 8 (20%) 2(5%) 0 {0%) 00%) < (.00}
{n=40)
Vehicle 18 (45%) | 9 (23%) 8 (20%) 3(8%) 2(5%)
(n=40)

" Cochran-Mantel-Haenszel mean score tesl

Reviewer's Comment:
These results indicate that there was a statistically significant difference between the

butenafine and vehicle treatment groups at weeks 4 and 8.
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Those patients who achieved "Overall Cure” in the MITT population and the sponsor’s per
protocol population are listed in Table 40.

Table 40 - - Patients wiith “Overall Cure”

Butenafine
Pauent # Invesugator Organism
Flewsk T. rubrum
Elewski T. rubruin
Pariser T. rubrum
Panser T. rubrum
Pariser T. rubrum
Tschen T. rubrum
Tschen T. rubrum
Tschen T. rubrum
Tschen T. rubrum
Vehicie
Patient # Investigator Organism
Elewski T. rubrum
Tschen T. mentagrophytes

Reviewer’s Comment:
1) All of the patients who achieved an "Overall Cure” were within the window of + 3

days as specified in the original protocol.

2) All of the butenafine-treated paiients who achieved "Overall Cure” had T. rubrum
infection. T. rubrum Is assumed to be more difficult to cure than the other 2

organisms.
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Subgroup analyses were performed for gender, age, and cthnic group  For males, at week 8,
m both the MITT population and the sponsor’s per protocol population, there was a
staustucally significant difference between the butenatine and vehicle treatment groups for all
etficacy parameters, including "Overall Cure” (p=0.025 [MITT] and p =034 [sponsor’s
per protocol]). For females, there was not statistically significant difference between the
butenatine and vehicle treatment groups tor "Overall Cure”;, however, a statistical difference
was achieved for "Effective Treatment” and "Mycological Curc” for both the MITT
population and the sponsor’s per protocol population.

Subgroup analyses by age were performed on age strata of <45 years (31 butenafine
patients/27 vehicle patients), 45-65 years (7 butenafine patients/13 vehizle patients), and > 65
years (2 butenafine patient/0 vehicle patients). At week 8, for those less than 45 years old,
there was a statistically significant difference between the butenafine and vehicle treatment
groups for all efficacy parameters, including "Overalt Cure," "Effective Treatment,” and
“Mycological Cure” in both the MITT and sponsor’s per protocol population. For those
patients between 45 to 65 years of age, at week 8, there was not a statistically significant
difference between the 2 treatment groups for any efficacy parameter except "Mycological
Cure” (p=0.J07). There were too few patients over 65 years (o statistically analyze.

Analyses stratified by ethnic group showed that for Caucasian paticnts (21 butenafine/29
vehicle), at week 8, there was a statistically significantly difference between the butenafine
and vehicle treatment groups for all of the efficacy parameters, including "Overall Cure,”
“Lffective Treatment,” and "Mycological Cure” in both the MITT population and sponsor’s
per protocol population. For Hispanic patients (10 butenafine/5 vehicle), there was a
statistically significant difference between the butenafine and vehicle treatment groups for
“Effective Treatment” and "Mycological Cure.” The number of Hispanic patients achieving
"Overall Cure” (2/10 butenafine patients vs. 1/5 vehicle patients) was not statistically
significant. There were too few African-American patients (7 butenafine/3 vehicle) to
statistically analyze.

Reviewer’s Comment:
In summary, the therapeutic effect of butenafine was more apparent in males, those
patients who were less than 45 years old, and in Caucasian and Hispanic patients.
However, as with Study #1, it is possible that the lack of statistical therapeutic
efficacy seen in African-American patients and in those patients older than 45 years of
age may be because there were t0o few patients in each group per treatment arm
which may have resulted in insufficient power to detect a statistical difference.
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8.1.2.3.3 Safety Outcomes
Adyerse Lvents

A total of 119 patients were enrolled in this study, with 60 butenatine and 59 vehicle
patients having applied ar least T dose of medication, Of these, 40 butenaiine patients and 36
vehiele patients were exposed to the assigned medication for 4 weeks. For laboratory studies,
57 butenafine patients and 56 vehicle patients had at least 1 ser of laboratory studies.

There were no serious adverse events reported during the study in either treatnent
group. One patient .vchic]c) withdrew from the study due to an adverse event
consisting of severe burning/stinging and itching of the feet. There were 2 additional patents

butenatine and“chicf&) who experienced burning or itching after application of
the medication.

All adverse events related to the skin are shown in Table 41. Adverse events unrelated to
the skin reported in more than 1% of the patients are also listed in Table 41.

Table 41 - - Adverse Events (expressed as number of patients)

Event Butenafine Vehicle
n=60 pis. n=>5Y pts.
Hyperbilirubinerma' 23%) 0 0O%)
Infection’ 203%) 31 (5%)
Elevated SGOT/SGPT 1(2%) 0 O%)
Application site reactior 1{2%) 1 {2%)
Bumning ] : 0
trching 0 1
Rash' 0 (0%) 1 (2%)
Skin disorder* 0 (0%) F2%)
Conjunctivitis 00%) 35%)
Pain’ 0(0%) 2{3%)
Burming/stinging 0 1
liching 0 !
Other (unrelated to the skin) 0 !
Headache 0 (0%) 2037
" Includes Patients {See "laboratory Tests™ secuon below)
“Tncludes pattents with URIT and sinustiis
"Includes Panent (see "Laboratory Tests” section below)
* Includes Patient {butenatine) wrth mild burming upon applhication and I’alu-n‘(vchaclm with severe
itching after each apphcation of medication g
* Includes Patient ¢ with unspecified “rash” at site of KOH scraping. Tius patient aiso had facial unanon.
* Includes Pauent . with "bleeding on the face”
“Includes Patent (vehicie) described above wath severe burning/sunging and iching ot the tect
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Faboratory Tests

Patients with elevated laboratory values (see toownote to Table 42 tor defimtion) beyond the
baseline visit are listed 1n Table 42 Those laboratory studies of particular interest were the
pereent costnophils, SGPT, SGOT, and total bilirubin. As noted below, 2 patients in the

butenatme treatment group developed clevated SGOT/SGPT values, For
Patient the abnormal values tended to return to baseline values: for Patient the
maxamum vilue was reported at week 4, without additional foliow-up blood levels. In
addition, Patient had a signmificandy elevated LDH (1115 TU/L [norma! values 100-

2500 at week 4 (no subsequent values were reported).

Table 42 - - Selected Abnormal Laboratory Values

Pt A Investigator Treatmenr Group Test Result
Butenafine n=57
Vehicle n=56
A S
Gorsulowsky Butenafine SGPT? 55 (basehine)
51 (wk 4

SGPT! 34 (baseline)
130 (wk 2)
51 {wk 4)
43 (wk By

Gorsulowsky Butenafine sGoT [~ 19 (baseline)
119 (wk 2)
37 (wk 4)
20 {(wk 8)

1.DH* 157 (baseline)
32 (wk 2)
LLES (wk 4)
164 (wk 8)

SGPT 1Y (hasehne)
Pariser Butenatine R (wk 4)

SGOT 36 (baseline)
68 (wk 4)

Crotsulowsky Butenatine T Bl 1 % (basehney
22wk
14 (wk$

Twchen Butenatine I B I 5 (baseline)
27wk )
Y (wh 4
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Pro# lnvestigator Treatment Group Test Result
Butenafine n=57
Vehicle n=56

S ———
Pariser Vehiele % Eos 8% (haseline)
S (wk 2}
4% (wk )

Gorsulowsky Vehicle SGPT? 63 (hascline)
56 (wh 4y
67 (wk 8)

Gorsulowsky Vehicte SGPT! o) (baseline)
43 (wk )
54 (wk 4)

SGPT’ 105 (baseline)
Parser Vehicle 145 (wk 2}

SGOT 86 (baseline)
119 (wk 2}

Tschen Vehicle SGPT! 67 (baseline)
75 (wk 2}
70 (wk 4)

SGPT? 77 (baseline)
56 (wk 1)
56 (wk 2)
Tschen Vehicle 93 (wk 4)

SGOT' 53 {baseline)
45 (wk 1)
40 (wk 2)
65 (wk 4)

Gorsulowsky Vehicle T. Bil 2.1 {baseline)}

| 1.6 (wk 2)

Normal ltmits O 4% Values = 7% are hisied.
" Norme] Trmuts 0-50 [U/ml
Y Nermal hunss 0-50 TU/mL
* Noemal hoas 0.1 1 2 mgadl. Values > 18 mgidl. are Disted.

C Normal homis 100250 10
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Reviewer's Comment: |
[y For Patient -u!!hnuyia the mximum SGOTAPT values are only muldiy
elevated, o relationshup between these abnormal values and the medication cannot be
excluded, since there were no subsequent determunations after week 4. In addition,
Patient ‘(hutena_ﬁne} hiad sigrtficant elevations of SGOT, SGPT, and LI ar
week 2 By week 4, the SGOT and SGPT had returned toward baseline, adthough the
LD had increased even more to [115 TUA. By week 8, all values had returned 1o
normal imits. For future studies, it is recommended that, for patients with abnormal
laboratory results at week 4 (assuming normal baseline values), the sponsor obtain
additional follow-up laboratory studies in order to determine if the levels are
continuing to rise (even while not using the medication} or whether they are
returning to baseline values,

2) It should be noted that for Patient the week 4 bilirubin value (x not in the
line listings and was obtained directly from the case report form. For Patien: 4
the week 8 resulis were not found in the line listings and were obtained directly from
the case report form.

3) It should be noted that Patfem‘ {butenafine) is discussed by the sponsor as
having an elevated bilirubin at baseline and week 2 (which returned to normal at
week 4). This information is not found in the line listings for this patient (see vol.
1.21, p. G777 and was obtained directly from the case report form.

Pharmacokinetic Sampling

The protocol specified that plasma samples for the analysis of butenafine (KP-363) and
its major plasma metabolite, M2, were to be obtained from all patients at Site #23 (Dr.
Pariser) at every visit. After the randomization code was broken, only samples from the
butenafine group were analyzed. The level of quantitation for the butenafine and M2 plasma
assay 1s 0.1 ng/ml..

There were 7 patients who had results at week 4 (end of treaunent). Plasma samples
were obtained 15 to 20 hours after the last application of butenafine cream. At week 4,
butenafine levels ranged from <O.ing/mL to 0.19ng/ml.; the M2 levels were consistently
< 4. tng/ml.. The highest butenafine level at any umepoint during the study was 0 30ng/mi..
All of the week 8 values (6 patients) for both butenatine and M2 were <. lag/mL..

Reviewer's Commment:
[} Without at least one additional timepaint, these values would have to be
considered trough levels, and are of limited value.

2) There does not appear to be an accumulation of parent drug or M2 metabolite over
4 weeks of treatment, as measured by serum levely.
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8.1.2.4 REVIEWER'S CONCLUSIONS REGARDING EFFICACY DATA

[he results presented below are with the exclusion of both l’;uicnls‘(\'chiclc) and
"( vehicle), as a "worst case” scenarto. However, as previously shown, the statistical
analvses with or without these 2 patients vielded results that were very suatlar for all

parameters.

Sumimary of p values, week 8
Exclusion of Patients

MITT Sponsot’s Per Protocol Ongmal Per Protocol
(-5to +!6 days) (+ 3 days)

“"Overall Cure” .014 {}.022 (.029
("Mycological Cure" +
Global of "Cleared™)

"Mycological Cure” < (.001 <0001 < 0.001
{negative culture and
KOH)

]

"Effective Treatment" < (1001 <(.001 < andl
("Mycologicai Cure" +
Global of "Cleared” or
"Excellent")

"Mycological Cume” + | 0026 0.044 0.081
Total Signs/Symptoms
Score of 0 (target
lesion)

"Mycological Cure” + < {).001 0.001 (.002
Total Signs/Symptoms
Score of 0 or 1| (tarpet
lesion)

With or without exclusion of Patients for the primary etficacy variable
of "Overall Cure” at week 8 (end of study}, there was a statistically spnificant difference
between the butenafine and vehicle treatment groups in all 3 statistical populations. For the
parameter of "Mycological Cure + Total Signs/Symptoms Score of 0, there was a
statistically significant difference between the butenatine and vehicle treatment groups in the
MITT and sponsor’s per pratocol analyses, but not in the original per protocol population
This may be due to the smaller sample size of the original per protocol population in
compatison to the MITT and sponsor’s per protocol populations. However, it is of interest,
that, in contrast to Study #1. the parameter of "Overall Cure” was more casily achieved than
the parameter of “Mycological Cure + Thtal Signs/Symptoms Score ot (.7
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Fhere was 4 statistically stgmiticant difference between the 2 treatment groups tor the
other efticacy variables, including "Mycological Cure.” "Mycological Cure + Total
SignsiSymptoms Score of § or 1,7 "Median Total Signs/Symptoms Score.” “Investigator’s
Gilobal Score,” and "Patient Assesstient of Response.”

9. OVERVIEW OF EFFICACY

In support of this MDA, the sponsor has performed 2 clinical trials. In my opimon, the
isstes complicating the interpretation of the resuits of these studies were: 1) small sample
size with resulting tack of statistical power given that the primary efticacy variable was
"Overall Cure” in which a relatively low therapeutic effect was evidenced, and 2) extending
the "window" of the last evaluation beyond the original protocol window of 3 days.

The results of each study were analyzed using the modified intent-to-treat (MITT)
population, the sponsor’s per protocol population ("window” of -5 days to + 16 days atter the
scheduled evaluation date), and the original per protocol population ("window™ of + 3 days
atter the scheduled evaluation date). For the primary efficacy variable of "Overall Cure”
(defined as "Mycological Cure + Investigator's Global of Cleared”), in Study #1, at week 8,
there was a statistically significant difference between the butenafine and vehicle treatment
groups in the MITT population (21% butenafine vs. 8% vehicle). (n the sponsor’s per
protocol population, the results were of marginal significance (22% butenafine vs. 9%
vehicle; p=0.06); in the original per protocol analysis, butenafine fatled to show statistically
significant superiority in comparison to the vehicle (22% butenafine vs. 11% vehicle;
p=0.14). In contrast, Study #2 demonstrated a statistically stgnificant difference between the
butenafine and vehicle treatunent groups in all 3 statistical populations. The vehicle effect
seen in Study #2 (approximately 6%) was slightly less than that in Study #1 which may have
contributed to the statistically significant findings found in Suidy #2. Both studies were
refatively small, which may have resulted in marginal statistical power (o detect a difference
hetween the 2 treatment groups given the tow “Overall Cure” rate achieved in the butenafine
group and the relatively high vehicle effect. [n both Study #1 and #2, for "Mycological
Cure” (defined as negative culture and KOH), at week 8, the butenafine treatment group was
clearly statistically superior to the vehicle treatment group (approximately 85% butenafine
versus 38% vehicle; p<0.001).

The supportive efficacy variable of "Mycological Cure + Total Signs/Symptoms Score
of 0" showed that, for Study #1. there was a statistically significant difference between the
butenafine and vehicle treatment groups in all 3 statistical populations. In contrast, for Study
#2 the results were statistically signiticant in the MITT population (p=0.026) and SPUNSOT 'S
per protocol population (p=0.044), but of only margmal statistical significance n the
original per protocol population (p=0.081).

When the 2 clinical trials are compared, regardless of the statistical popalation analyzed.
in Study #2, "Overall Cure” was more easily achieved than "Mycological Cure + Total
Signs/Symptoms Score of 0" whereas in Study #1. the parameter of "Mycological Cure +

(0]



Fotal SignsSvmptomis Score of 07 was more casily achieved than Overall Cure "
Depending on the study, there were patients who were judged as being "Cleared” yet who
Jdid not have a “Total Signs/Symptoms Score of 07 conversely, there were several patients,
particularly tn Study #1, who had a "Total Signs/Symptoms Score ot 07 yet who were not
judged as "Cleared " It is strongly recommended that, for future studies, the sponsor
carefully discuss with the investigators the criteria to be used for the Investigator’s
Global and the Signs/Symptoms Score for each clinical parameter so that perhaps these
discrepancies may be avoided.

When the less clinically stringent parameters of "Effective Treatment” (defined as
“Mycological Cure 4 Investigator’s Global of Cleared or Excellent™ or "Mycological Cure
t Total Signs Symptoms Score of O or 1" are vsed to assess efficacy, in both Study #1 and
#2. butenafine was statistically superior 1o the vehicle. Similarly, for the remaining
secondary efticacy variables of "Median Total Signs/Symptoms Score,” "Investigator’s
Global,” and "Patient Assessment of Respense,” butenafine was statistically superior to the
vehicle.

10. OVERVIEW OF SAFETY

The totad number of patients exposed to at least 1 application of butenafine cream during
the clinical trials submitted irn support of this NDA for tinca pedis was 136. Of these, 92
patients applied the medication for 4 weeks. Excluding laboratory abnormalities (discussed
below). overall, of those adverse events directly related to application of the drug material or
classified as worsening of tinea pedis. there were 2 reponts in the butenafine group (1.5%
[2/136]) and 4 reports (occurring in 3 patients) in the vehicle greup (3% [4/132]), as shown
helow in Table 43, In the 2 studies, 1 patient mchiflc) withdrew due to an adverse
event, which consisted of severe burning/stinging and itching of the feet, and 1 patient
(#1201/vehicley withdrew because of lack of efficacy.

In the uncontrolled studies of tin~a pedis/manuum submitted by the sponsor
(approximately 435 enrolled patients), 2 most frequently reported adveise events were
ervthema (1 $%), contact dermatitis (1...%). irritation (1.5%), and itching (1%).

Table 43 - - Adverse Events (expressed as number of patients)

Frent Butenatine Vehicle
n b n=132
Headache 28 T(58%)
Worsening ot niea pedis 10 7%} 0 0%
Burning stnging 10 7%) 1 ().8%)
Itehing (0% 21 5%)
Unspeciticd "rash™ at ate of KOH 0 0% L {0.B%)
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In the 2 clinical trials submitted in support of this NDA, there were several patients with
laboratory abnormalities in both the butenafine and vehicle treatment groups. Most of the
abnormalities consisted of elevations of bilirubin and/or SGOT/PT. In most nstances the
elevations of SGOT/PT were not more than twice the upper limit of normal. Paticnts with
laboratory abnormalities 2X normal are presented in Table 44. There did now appear (o be ar
increased number of patients with these abnormalities in comparison tc the vehicle-treated
group. However, Pateul r";'“had elevated bilirubin levels which remained elevatcd as of
the last determination. This patient was rzported as having a familial hyperbilirubinemia
disorder, type not specitied. The rise in bilirubin for Patient A maximum 3.0mg/dL at
week 4), in parallel with bHutenafire administration, with a decrease after discontinuation of
the drug, was rather »triking. The patient’s twin sibling, Patient MWas terminated from
the study after week 2 because of a negatve baseline culture. The maximum bilirubin for this
patient was 2.3mg/dL at week 2. and is not listed in Table 44 below. It is possible that,
depending on the 1ype of fomilial hyperbilirubinemia, these patients may be more iikely to
exhibit elevated bilirubin levels in response to systemic absorption of butenafine.

Table 44 - - "Laboratory Abnormalities (expressed as number of patients)

Test Butenafine Vehicle
n=130 n=127
SGOT/PT 2(1.5%) 2(1.5%)
Tutal bilirubin 1(0.8%) 0(0%)
L. DH 1 (0.8B%) 0 (0%)
Eosinophils 2(1.59%) 1 (0.8%)

* y.aboratory values 2X normal are presented

Reviewer’s Comment:
Because of the small number of patients exposed (o butenafine during the controlled
clinical trigls, there may have been {00 few patients to detect relatively infrequently
o, curring adverse reactions (e.g.. 1-2%).
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10.1 OTHER SAFETY FINDINGS

10.1.2 Foreign Post-Marketing Surveillance

Butenatine cream has been marketed in Japan since April, 1992, for the indications of
tinea pedis, tinea cruris, tinea corporis, and tinea versicolor. Post-marketing surveiilance
reports from Japan submitted in support of this NDA are dated from January, 1992, to April,
1995, and comprise approximately 3,000 patients. These reports are the result of surveying
various medical institutions in Japan. For all indications, the most commonly reported
adverse events occurring at the site of application were contact dermatitis, erythema,
pruritus, and irritation. Each of these occurred at less than 1%. There were no reports of
severe adverse events related to the treatment.

10.1.3 Special Studies

Seven stadies were conducted to evaluaie the irritancy, contact sensitization,
phototoxicity. and photoallergy potential of butenafine cream 1%, and are summarized in the

tab' on the following pages:
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Contact Sensitization Potential:

Study Title: Human Repeat Insult Test for Butenafine HC1 1% (Siudy #PDC 010-006)

Investigator: Jerold [.. Powers, M. D).
g tiill Top Research, Inc.
Scottsdale, AZ

Method: This was a contact sensitization study in 204 subjects in which the tollowing
tormulations were applied:
Butenafine HC! cream 1% (PD-010-C-003)
Vehicle cream (PD-010-C-004)

A dose of 0.2mL was applied to each occlusive patch (size not stated) and applied to the
paraspinal region of the back of each subject. Each patch remained in place for 24 hours,
followed by a 24-hour "rest” before the application of the next patch, for a total of 9
applications over a 3-week period. Evaluations were conducted 48 hours after patch
application (72 hours for week-ends). After a 10 to 17 day "rest,” challenge patches were
applied to a naive site and remained in place for 48 hours. Evaluations were conducted 48
and 96 hours after patch application.

Resulis: Two hundred twenty-five subjects were enrolled in the study. Of these, 204 (39
male/165 female; age range 18->66 years) were considered evaluable. One adverse event
was reported during the study which resuited in early termination: | subject had a myocardial
infarction and was hospitalized. An additional subject was excluded from the analysis because
of receiving a NSAID for back pain that developed during the study. The remaining 19
subjects were excluded for a variety of reasons, such as a mix-up in patch application (1
subject). receiving an excluded medication (4 subjects), absence/lost to follow-up (13
subjects), and illness (1 subject). There were numerous protocol deviations at the time of
challenge. These consisted of 36 subjects in whom the patch to which butenafine cream had
been apglied was lost prior to the specified 48-hour contact time. According to the
investigator, in 30 subjects, the patches were Inst at or after a contact period of 24 hours, but
before 48 hours: in 6 suhjects, the patch was iost prior o 24 hours of application. For the
vehicle. there were 86 subjects in whom challenge patch to which the vehicle had been
appiied was lost prior to the specified 48-hour contact period. [n 75 of these subjects, the
patches were tost at or afier a contact period of 24 hours, but before 48 hours. in 11
subjects, the patch was lost prior to 24 hours of application.

For the butenafine cream, all subjects were graded as 0 during the induction and at the
time of challenge. For the vehicle, there was 1 subject with a 1+ during the induction
applications. At the time of challenge, all subjects were graded as (.

7z



Reviev or's Comment:
The lack of even a muld reaction at the time of induction iy somewhat surprising,
given the results o/ e previously conducted irritation studies. It is preferred that
each tnduction patch remain in place for 48 hours in order to increase the likelihood
of producing a sensitization reaction. In addition, loss of the challenge paiches in 11
subjecty (6 butenafine cream, 11 vehicle) before the completion of 24 hours of contact
wiili the skin mav have resulted in a decreased ability 1o elicit a sensitization reaction.
Even though a study population of 200 subjects may fail to detect a sensitization
reaction, as many as 15 of everv 1000 of the general population may react (95%
confidence) (see Marzulli FN. Maibuch HI. Contact allergy: prediciive testing in
humans in: Marzullt N and Maibach HI, eds. Dermatotoxicology. New York:
Hemisphere Publishing Corporation, 1991:422).

Photoallergy Potential:
Study Title:  Evaluation of human photoallergy for butenafine HCl 1% (Study #PDC 010-

(X)8)

Investigator: Robert A Harper, Ph.D.
Hill Top Research, Inc.
Miamztville, OH

Reviewer's Comment:
The sponsor showld be aware that investigational studies involving humans must be
conducted by or be under the supervision of a licensed physician. The qualifications
of this individual should be indicated in the NDA.

Method: This was a photoallergy potential study tn 31 subjects in which the following
formulations were applied:
Butenatine cream 1 % (PD 20-C 003)
Vehicle cream (PD-010-C-004)
Disulled water

An MED using UVB exposures was determuined for each subject. The light source was a
Xenon are solar simulator. 0.2 ml. of est materiai was applied to ¢ach occlusive patch and
applied to the paraspinal area of the back. Each patch remained in place for 24 hours for a
total of 6 applications over a 3-week period. After removal of each patch, the site was
irradiated with "X MED. Evaluations were at 24 hours after irradiation (72 hours on the
weekends). After a "rest” of 2 weeks, duplicate patches were applied to a naive site. Atter
24 hours, one of each pair of patches was removed and exposed to 16 J/em® of UVA. The
other duplicate patches were thet, removed and served as the unirradiated control.
Evaluations were at 1, 24, 48, and 72 hours following removal of the patches.
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Results: Thirty-two subjects were enrolled of which 31 (4M/27F) were considered
evaluable. One patent terminated carly because of starting 4 new job. Of the 31 subjects
considered evaluable, 6 had protocol deviations in which the challenge patch tor the
butenafine cream was "lost” betore 24 hours ot contact with the skin. Of the remaining 25
subjects. 4 subjects had score of [+ at | hour after irradiation. Ali subjects had a score of
at 244X, and 72 hours aiter irradiation. For the vehicle, 2 subjects "lost” their challenge
patches betore 24 hours of contact with the skin. Of the remaining 29 subjects, 4 subjects
had a 1+ score at | hour atier irradiation.  All subjects had a score ot () at 24, 48, and 72
hours after irradiation.

Reviewer's Comment:
it should be noted that the UV absorption of butenafine is primarily in the UVC (200
10 290 nm) and UVB range (290 to 320 nm). There is minimal absorption in the UV.1
range (320 to 400 nm), the wavelengths used by the sponsor to test for phototoxicity
and photoallergy potential in the submitted studies. Because the proposed indication
in this NDA is for the treatment of tinea pedis, an area which is usually protected
Sfrom sunlight, photosensitivity secondary io the use of butenafine for this indication
would have a low probability of occurring. However, for future indications in which
butenafine may be used to treat lesions on sun-exposed areas of the body (e.g.,
some types of tinea corporis), it is recommended that phototoxicity and photoallergy
potential be tested using UVB and/or a combination of UVA and UVB light at the

time of challenge.
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12. CONCLUSIONS

In the 2 clinical trials submitted in this MDA 1 support ot “he indication ot interdigital
tinea pedis, there was a stzustcally sigmificant difference between the butenafine and vehicle
treatment groups as assessed by the primary efficacy variable "Overall Cure” (Mycological
Cure + investigator's Global of "Cleared”) in the modified intent-to-treat (MITT) population
at week 8 (4 weeks post-treatment). Although in Study #1, the original per protocol analysis
failed to show a statisticatly significant difference between the butenafine and vehicle groups
for "Overall Cure,” butenatine cream was superior to vehicle as assessed by the parameter of
"Mycological Cure + Total Stgns/Symptoms Score of 07 in the original per protocol
analysis. It should be noted that the percent of patients achieving "Overall Cure” in the
butenafine treatment group was low (approximately 22% in the 2 combined studies), even
thougt. statistically significantly different from the vehicle (approximately 7% in the 2
combined studies). Moreover, the number of patients comprising the original per pretocol
population was much smaller than the MITT population, perhaps accounting for the difficulty
of showing a statistically significant difference when the therapeutic effect is relatively small.

As expected, a much greater percent of patients were able to achieve the less clinically
stringent secondary efficacy variables of "Effective Treatment” (Mycological Cure +
Investigator's Global of "Excellent” or "Cleared™”) and "Mycological Cure + Total
Signs/Symptoms Score of 0 or 1." Baszd on ihese efficacy variables, the butenafine treatment
proup was clearly superior to the vehicie at week 8 as well as week 4. Similarly, for the
eificacy vaciable of "Mycological Cure” (negative culture and KOH), there was a statistically
significant difference between the butenafine and vehicle treatment groups at weeks 4 and 8.
The remaining secondary efficacy variables. including the "Median Total Signs/Symptoms
Score” and the "Patient Assessment of Response” showed a statistically significant difference
between the 2 treatment groups at week 8. h

‘I'nere were very few adverse events related to the skin reported during the controlled
clinical trials. One patient (vehicle) withdrew due to severe burning/stinging and itching of
the feet. There was | butenafine patient who reported burning/stinging and 2 vehicle patiems
w0 reported itching. However, in the uncontroiled clinical trials and the Japanese post-
marketing surveiilance, "contact dermatitis” was reported as an adverse event, having
occurred in less than 2% of patients. Laboratory abnormalities were usually ~ild (less than
31X normal) and occurred in patients in both the butenafine and vehicle treatment groups.

The standard human use safety studies did not show evidence of irritation, conte:'t
sensitization, or photosensitivity. However, it should be noted that the contact sensitization
study was not carried-out under optimum conditions in that each patch remained in place for
onty 24 hours rather than 48 hours during the induction phase. In addition, many of the
challenge patches were "lost” before the full 48-hour application " -, thus potentially
reducing the likelihood of eliciting a positive response. The phototoxicity and photoallergy
potential studies were performed using only UVA at the time of challenge, even though
butenafine shows an absorption spectrum in the U'VB range. For indications m which
butenafine cream may be applied to sun-exposed areas (e.g., tinea corporis), additional
information should be provided regarding the photosensitivity potential of butenafine in the
LI'VB range.



13.

3)

4)

5)

6)

RECOMMENDATIONS

NDA 20524, butenatine cream 1%, s recommended to ke clinically approvable tor
the treatment of nterdigital tinea pedis caused by the organisms Epidermophyion
floceosum, Trichophvion mentagrophytes, and Trichophvion rubrum with the labehing
revisions noted 10 section 11 of this review.

The sponsor should provide information regarding any toreign countries not
previously reported 1in the NDA in which butenatine cream 1% 1s marketed as well as
any pending applications. In addition, all safety information from foretgn markets not
previously reported in this NDA should be submitted.

Other Recommendations/Comments

It should be noted that the approximate dose tor the treatment of tinea pedis would be
1 gram of butenafine cream 1% per foot per application (total of 2 grams of
formulation per day: approximately 0.4mg/kg/day |assuming a 30kg patient] of
butenatine HCH).

The clinical trial protocols stated that butenafine cream was to be applied nighily (see
vol. 1.18, p.143 and vol. 1.20, p.144). It was not specified if this was to occur only
after bathing. Theretore, it is unclear if the clinical trials were conducted under the
conditions of the proposed labeling. If the sponsor desires the medication to remain in
place for a zertain period of time before being washed off, then it should be stated as
such in the directions for use.

The sponsor should be aware that the "positive fungal culture” used to determine
enrollment eligibility at baseline must be positive for a dermatophyte, since it is
those organisms for which the labeled indication is being sought.

[t 1s strongly recommended that, for future studies, the sponsor carefully discuss with
the investigators the criteria to be used for the Investigator’s Global and the
Signs/Symptoms Score for ach clinical parameter so that perhaps discrepancies may
be avoided.

Reading of the KOIH slide by an investigator other than the one performing the
clinical evaluation would be preferred in order to reduce investigator bias.

For the study of contact sensitization, it is preferred that each induction patch remain
in place for 48 hours in order to incraase the likelihood of producing a sensitization

reaction.
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It should be noted that the UV absorption of butenatine 1 primarily in the UVE (2400
to 290 nm) and UVE range (290 to 320 nm). There is minimal absarption in the HVA
range (320 to 400 nm), the wavelengths used by the sponsor (o test for phototoxicity
and photoallergy potential in the submutted studies. Because the proposed indication
this NDA is for the treatment of tune» pedis, an area which is usually protected fraom
sunlight, photosensitivity secondary o the use ol butenatine tor this indicanon would
have » low probability of occurring. However, for future indications in which
buteradine may be used to treat lesions o sun-enposed areas of the body (e.g., some
types of tinea corporis), it is recommendea *hat photetoxicity and photozllergy
potential be tested using UVB and/or a combination of UVA and UVB hight at the
time of chal’:zrue,

It is recon: . J that additional iaformation be provided to substantiate the
diagnosis of ramilial hyperbitirubineini: for Patient DC 619-001). In
additior. it is recommended. it possibie, Jat the sponsor consider re-challenging this
patient with the topical administration of butenafine cream to determine if there is a
reproducible elevation of bilirubin (with determination of direct and indirect
fractions).

For future studies, it 1s recommended that, for patients with abnormal laboratory
results at week 4 (assuming normai baseline values), the sponsor obtain additioral
follow-up laboratory studies in order to better assess thetr clinicai relevance.

It is recommended that the resu'ts of the Penederm pharmacokinetic study (PDC G10-
011) be analyzed by gender.

77“‘*7} Y41t
Nancy Slif AN, Mj?' )
/T*Z,Lw“f[ . /'zft I; TN N
- 3790

orig NDA 20-524
HFD-340

HEFD-540
HFD-540/DepDir/LKatz
HFD-540/MO/NSlifman
HFD-540/Chem/EPappas
HFD-540/Pharm/KMainigi
HFD-520/Micro/PDionne
HFD-540/Biostat/ VEreidlin

tEDSanBiopharmySLee <42 ) 3]12] 44
HE¥D/540/CSO/FCross
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Appendix 1

Pateat Evaluability - - Protocol PDC (10-001

Butenatine Treatment Group

Patient # Difference Outcome on - Sponsor’s Organism
from date med Day Eval Per Protocol
last used and Analysis?

theoretical date
of wk 8 visit

+3 Fail Y

+16 Fau Y

+9 Fail Y

+8 Cure Y F.rubrum
+ 1 Fail Y

+1 Fail Y

+1 Cure Y E.floccosum
0 Fail Y

+3 Fail Y

+2 Cure Y T.rubrum
+1 Cure Y T.rubrum
+1 Cure Y T.rubrum
+1 Cure Y T.rubrum
+2 Fail Y

0 Fail Y

+1 Cure Y T.rubrum
G Cure Y T.rubrum
+2 Fail Y

+1 Fail Y

No wk 8 Eail N _Terminated wk2. Culture report neg.
+1 tail Y

No wk 8 Fal N Lost to F/U after wki
+2 Fad Y

+2 Fail Y

+] Fail Y

+1 Fail Y

TN Faii Y

0 Fad Y

+1 Cure Y T.mentag
+1 Fail Y

0 Fail Y

+27 Fail Y

+1° Farl Y
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" These patients were listed as having stopped their medication on the same date as their week 4 visit.

11
+1°
+3
+6
+1°
+7
10°

Fail
(ure
Farl
{ure
Fail
Fad
Fal

T.mentag

T.rubrum

AR S G

Fal
Fail
Fal
tail
Fasl
Fail
Fail
Fal
Fail

€ Ll

Fan
Fail
icail
Fail

<

L

ror

purposes of this review, these patients are considered to have stopped their medication on the evening prior o
the date of their week 4 visit

Vehicle Treatment Group

'Iﬂ’uil‘wnt ¥

Difference
from date med
last used and
theoretical date
of wk 8 visit

No wk 8
7

Ne wk 8
+1

No wk 8
t1

+1

!

+ |

Outcome on ‘Sponsor's Organism
Day Eval Per Protocol
Analysis?

Fail Y Lack of efficacy. Early termination
Fail N

Fall N Delayed +cult.

Fail Y

Faul N Death in family. Stopped atier whl
Fal Y

Fail Y

Farl v

Fail Y
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+1 Cure ‘i T.rubrum
5 Faal Y

+5 Eat Y

+8 Fasl Y

+2 Cure Y T.rubrum
-1 Fanl Y

No wk 8 Fau N Delayed teult,
0 -l Y

4 Fail Y

0 Fail Y

+1 Cure Y T.mentag
+2 Fail Y

+2 Cure Y T.rubrum
F2 Fail Y

+1 Fail Y

+1 Fail '

F Fail Y

+1 Fail Y

+ | Fail Y
(} Fail Y

+4° Fail Y

+1° Fail Y
0’ Fail Y

+27 FFail Y

+ Fail Y

+1° Fail Y

+7° Fal Y

-4° fail Y
7 Fail N
0 fail Y

+2 Fail Y

-4 Fail Y

+1 Fail Y

+2 Faul Y

+1 Fail Y

5 Faul N

+1 Fail Y

+8 Faul Y

+1 Fal Y

No wk 8 Fal N Delayed +cult
+2 Far Y

+ 1 Fail Y

5 Fail Y

" These panents were listed as having stopped their medication on the same date as their ek 4 visit For
pumaoses of this review, these patients were considered to have stopped their medication on the evening prior
to the date of their week 3 visit
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Appendix 2

Patient Evaluability - - Protocol PDC 010-002

Butenatine Treatment Group

Patent #  Difference Outcome on Sponsor’s Organism
from date med Day Eval. Per Mrotocon
last used and Analysis?
theoreucal date
of vk 8§ visit
15 Fal N
10 Eal N
+1 Fail Y
0 Cure Y T.rubrem
0 Fail Y
+1 Fail Y
+ 1 Fail Y
+1 Fail Y
0 Fail Y
-2 Cure Y T.rubrum
v Fail Y
+35 Fail Y
+ 1 Fail Y
+8 Fail Y
+2 Fail Y
+1 Fail Y
+10 Fail Y
+1 Fail Y
)] Fail Y
-5 Fail Y
+ Fail Y
0 Fail Y
+13 Cure Y T.rubrum
+1 Cure Y T.rubrum
| Fail Y
+1 Cure Y T.rubrum
+2 Fail Y
(1 Fan Y
+1 Cure Y T.rubrum
2 Fan Y
+1 Cure Y T.rubrum
+11 Fail Y
+2 Fail Y




=~

Fail

Fail Y

-5 Fail Y
+2 Fail Y
+1 Cure Y T.rubrum
-3 Fail Y
-3 Cure v

Vehwele Treaimem Group

Patient # Difference Outcome on  Sponsor's QOrganism
from daic med Lay Eval. Per Protocol
last used and Analysis?
theoretical date
of wk 8 visit
+1 Fail Y
+1 Fail Y
+1 Cure Y T.rubrum
+1 i-ail Y
+1 Fail Y
-5 Fail Y
+6 Fail Y
+2 Fail Y
+1 Fail Y
+1 Fail Y
+4 Fail
+1 Fail Y Patient with S. kvalinum at baseline
+1 Fail Y
+2 Fail Y
+1 Fail Y
+1 Fail Y
41 Fail Y
-1 Fail Y
+1 rail Y
+1 Fail Y
+1 Fail Y
No wk 8 Fail N Terminated aficr wk2 due o _pregnancy
+17 Fail Y
+1 Fail Y
No wk 8 Fail Y _Torminated_afier 3 days due to AE
+6 Fail Y
0 Fail Y
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No wk ¥

1
+1
+6
+ 1
12

No wk 8

ail
Fail
Fail
Fail
Cure
Fail
Fail

Fail
Fail
Fail
Fail
Fail
Fail

Y

Y

N Terminated after wk2. Lost to follow-up
Y

Y T.mentag

Y

Y Should be excluded due to negative

baseline culture (see review)
Y

Y
Y
Y
N
N

Terminated after wk3. Delayed +cult.

" These patients were histed as having stopped their medication on the same date as their week 4 visit. For
purposes of this review, these patients were considered to have stopped their medication on the evening prior

1o the date of their week 4 visit.
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MEDICAL OFFICER'S REVIEW OF NDA 20-524

NDA 20-524
Amendment
M.O. Review #1

DRUG NAME:
Generic Name:

Proposed Trade Name:

Chemical Name:

Sponsor;

Amendment
Submission date:  5/8/96
Review date: 7/25/96
Butenafine hydrcchloride
Mentax™

N-4~ten-butylbenzyl—N—methyl-I-naphﬂlalenemethylaminc
hydrochloride

Penederm Incorporated

320 Lakeside Drive, Suite A
Foster City, CA 94404
(415) 358-0100

Antifungal
Benzylamine

Treatment of interdigital tinea pedis

1% cream; topical
1S

Response (o approvable letter: revised labeling and safety
update

Terbinafine HCI cream 1%/
Naftifine cream

Microbiology Review dated: 5/30/96
Chemistry Review dated: Pending
Biopharm Review dated: Pending

IND
NDA 20-663 (Butenafine cream 1% for tinea cruris and
tinea corporis






Recommendations;

1) it is recommended that the labeling for the package insert be revised in accordance with
this review,

2) For the labeling of the tubes and cartors:

Nancy Slifman, M.D.
/& Aot M.
R0

) “erge

cc: orig NDA 20-524
HFD-340

HFD-540 I
HFD-540/MO/NSlifman q|={14
14



HFD-540/ChenVvEPappas
HFD-540/Pharm/KMainigi
HFD-520/Micro/P/Dionne
HFD-540/Biostat/VFreidlin
HFFD-540/Biopharm/SLee
HI-D-540/CSO/FCross
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SUPERVISORY MEDICAL OFFICER'S REVIEW OF NDA 20-524

NDA 20-524
Amendment

DRUG NAME:
Generic Name:

Proposed Trade Name:

Chemical Name:

.

Sponsoer:

Related Drugs:

Related Reviews;

Armendment

5/8/96
9/12/96

Submission date:
Review date;

Butenafine hydrochiloride

Mentax™
N-4-tert-butyibenzyl-N-methyl-1-naphthalencmethylamine
hydrochloride

Penederm Incorporated

320 Lakeside Drive, Suite A
Foster City, CA 94404
(415 358-0100

Antifungat
Benzylamine

Treatment of interdigital tinea pedis

1% cream, topical
1S

Response to approvable letter: revised labeling and safety

update

Terbinafine HC| cream 1 %
Naftifine cream

Microbiology Review dated: 5/30/96
Chemistry Review dated: Pending
Biopharm Review dated: Pending

IND
NDA 20-663 (Butenafine cream 1% for tinea cruris and
tinea corporis




Refer to Medicai Officer Review of 7/25/96 for complete labeling and other review comments.
This review will concentrate on modifications to that review, which can be located in the
Reviewer's Comment section of this review.

REVIEW OF LABELING FOR PACKAGE INSERT







REVIEW OF LABELING FOR TUBES AND CARTONS

Reviewer's Comment:

The comments made by the medical reviewer regarding this section were conveyed to
the Chemist. Refer to his review for specifics.

Recommendations:
1) it is recommended that the labeling for the package insert be revised in accordance with
this review.

,ﬁé‘;‘ #ﬁa{f."mp.u.
15 qﬂ/{) 0[[ Gl

{
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cc:

orig NDA 20-524
HFD-340

HFD-540

HFD-540/Div Dir/JWilkin
HFD-540/Dep Dir/LKatz
HFD-540/Chem/EPappas
HFD-540/Pharm/KMainigi
HFD-520/Micro/P/Dionne
HFD-540/Biostat/VFreidlin
HFD-540/Biopharm/SLee
HFD-540/CSOQ/FCross
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PEDIATRIC PAGE

{Complete for afl ariginat applications and al efficacy supploments)

WAPA ¥ 30-5,4 Supplenfent # Circle one: SE1 SE2 SE3 SE4 SE5 SEg L—I/ 3ﬁ
/
HF)-540  Trade (generic) namelc 1sage form: _Ste, o Hi/ ¢ veam, [ Vo Action: AP &F) A
Applicant pﬂmegérm Therapeutic Class _ / S :
indication(s) previously approved Hore ' -
Pediatiic Iahqﬁng of approved indication(s) is adequate _ inadequate

/ -
Indication in this application , N Pe.bs
{For supplements, answer the tollowing questions in relation to the proposed indication.)

applications and has beeg adequately’ sumivjarized in the labefing to permit satisfactory fabeling for alf pediatric
subgroups. Further information is not requi

i 1. PEDIATRIC LABELING (S ADEOU&TE. Appropriate information has beeq submitted in this or previoys
=

> A_?, ‘g .
— 2 PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further information is required to
permit adequate labeling for this yse, '

—_a A new dosing formation is needed, and applicant has agreed to provide the appropriate formulation.

___ b The arplicant has committed ta doing such studies as wilf be required,
——_ {1} Lwdies are ongaing,
— {2) Protacals were submitted and approved.
— (3} Protocols were sudmitted and are under review. -
— (&) If no protoco! has been submitted, explain the status of discussions on the back of this form.

L. If the sponsor is not wilkng te do pediatric studies, attach copies of FDA's written request that such
Studies be done and of the sponsor’s written response to that request.

_’&3. PEDIATRIC STUDIES ARE NOT NEEDED. The drughiofagic product has Gttle potential for use in children.
Explain, on the ﬁack of this form, why pediatric studies are not needed. X, _(, = aege (2 4t

Coch A, . .
4 EXPLAIM. If none of the above apply, explain, as hecessary, on the back of this form, L""“" Y Care .

EXPLAIN, AS NECESSARY, ANY OF THE FOREGOING ITEMS ON THE BACK OF THIS FORM.

‘g/’/ / %ﬁ/ﬂ/? 36/1/‘76

Signaiure of Prep'arer and Title (PM, €SO, MO, othed) . Dat

ce: Orig NDAIPLA -5 JQ:_S__&;_L___ . M\/

L0 N Voo PO P S )
HEQL ¢ (Div tite / et
NDAIPLA Action Package 7 I'b}‘lé’ 3/Y/ak.

HFD-510/GTroendle {plus. for CDFR APs an AEs, copy of action letter and labelirig)

TE: A new Pediatric Page must bs completed at the time of each action even though one was
ared ac the time uf the [ast action.

“iwd



FEDIATRIC PAGE

(Com...ate for alf orginal applications and all efticacy supplements) /%,J ULJr I 8 |996

MAIPLA ¥ _M ——_  Supplement # Circle one: SE1 SE2 SE3 SE4 g5 SE6
HF2- 5740 Trade (generic) name/dosage form: _ i’w{'emﬂ e fCiC Fe’“r*', [ Action: AP/ AE Np / O/ 5/7 £

Applicant p Euer.u-érm _/Lj-:ac:. Therapeutic Class / S

Indication(s) previously approvad /I/c/n s
Pediatric labeling of approved indication{s) is acequate ___ inadequate

indicaticn in this application . jf',,g‘; Pl <
L(Fc/rsuuplem.ems, answer thie following questions in relation to the propesed indication.)
]

. PEDIATRIC LABELING IS ADEQUATE. | Appropriate information has been submitted in this o previous
applications and has been adequately sumiyarized in the labeling to permit satisfactory tabeling for alf pediatric

subgroups. Further infarmation is ngt requi .
/} s /9 €V, s 'Q

2 FEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further information is required to
permit adequate labeling for this yse. '

a. A new dosing formation is needed, and applicant has agreed to provide the appropriate formulation.
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ADDENDUM TO CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW

NDA: 20-524 SUBMISSION DATE: 10/16/95
PRODUCT: Butenafine HCl Cream 1%

SPONSOR: Penederm Incorporated
320 Lakeside Drive, Suite A
. Foster City, CA 94404
TYPE OF SUBMISSION: REVIEWER: Sue-Chih Lee, Ph.D,

Original NDA, NME, 1S

1. BACKGROUND:

This review is an addendum to the review dated 9/29/95. In the sponsor's 4/4/95 submission,
it was stated that the urine samples for Penederm Study 9425201D (Protocol PDC-010-011)
were collected as required in the protocol, but were not analyzed due to technical difficulties
associated with the development and validation of the analytical method. After review of that
submission, we were not particularly concerned abeout the safety of the product bu a
conversation between this reviewer and the Medical Officer, Dr. Nancy Slifman, revealed that
the urine samples were later analyzed by another contract laboratory. Therefore, we requested
through the CSO, Mr. Frank Cross, that the sponsor submit the urine data for the study. The
submission dated 10/16/95 includes the urine data and the revised report for Study 9425201D
to reflect the inclusion of the urine sample results.

IL_STUDY 9425201D - URINE SAMPLE ANALYSIS:
A._Stdy Design:

This is a one-period, multiple application study. Two groups of normal, healthy subjects were
included and all subjects completed the study. In one group of 8 subjects (4M/4F), about 6
grams of the formulation were applied once daily for 14 days to the posterior trunk of each
individual, an area comprising 3,000 cm. In the second group, which consisted of 12 subjects
(6M/6F), about 20 grams of the cream were applied once daily for 14 days to the arms, trunk
(including the inframammary area in females) and groin area (including the scrotum in
males), an area of approximately 16,000 cm. (The usual dose is approximately 1 g for tinea
pedis infections.)

In addition to blood samples, urine samples were collected prior to Day 1 dosing and for the
24-hour intervals beginning o1 Duys 1, 14 and 28.

B, Assay:
Urine : unples were analyzed for butenafinz and metabolites (M1, M2 and M3) by
To determine butenafine and M2 metabolite, urine samples



were extracted with acetonitrile and the extract was injected onto a LC/MS/MS equipped with
a short cation exchange HPLC column using deuterated butenafine as the internal stz ."ard.
Tie peak areas measured are m/z 318-141 for butenafine, m/z 334~141 for M2 and m/z
325-148 for the internal standard.

For the analysis of M1 metabolite, urine samples were acidified and extracted with
cyclohexane/isopropanol (80:20) solution. To analyze M3 metabolite, urine samples were
acidified and extracted with ethylacetate. The organic layer was then analyzed using
LC/MS/MS equipped with a normal phase HPLC system. Mefenamic acid was used as the
internal standard. The peak areas measured were m/z 171-127 for M1, m/z 228-127 for M3
and m/z 240-196 for the internal standard.

Quantitation was performed using a 1/x weighted linear regression line generated from spiked

urine samples. The standards contained all metabolites, hit, M2 and M3. Any concentration

determined o be below the lower limit of quantitation was assigned a value of 0.0 ng/ml. The
validation results are as follows:

Linearity: ng/mL, r> (butenafine); ng/mL, r> M2)

ng/mL, r> (M1); pg/mL, r> M3)
Accuracy: % (butenafine}; % (M2)

% (M), % (M3)

Precision: % (butenafine); % (M2)

% (M1), % (M3)
LLOQ: ng/mL (butenafine); ng/mL (M2) -

ng/mlL (M1); ~ ng/mL (M3)

Specificity:  Satisfactory, chromatograms submitted.

C. Results;

Butenafine appeared in the urine of both high and low dose subjects on Days 1 and 14, but was
undetectable in all but two samples on Day 28. The metabolite M2 was the most predominant
metabolite detected on Day 14, a time when subjects had presumably reached steady-state
plasma levels. This indicates M2 is the major urinary metabolite in hurman. Levels of M2
were substantially reduced by Day 28. M1 appeared in the urine samples of 4 out of the 20
subjects and M3 was not detectable in any urine sample. (Note: The detection limit for M1
and M3, 2.0 ng/mL, is higher than those for butenafine and M2.}

Mean urinary excretion of butenafine and the *hree metabolites on Days 1, 14 and 28 are given
in Tables 1-4. (For individual data, see Table 5.)



Some observed high values are noted here:

The butenafine value on Day 1 for subject 108 (25.7 ug) is an order of magnitude higher than
the next highest value (2.5 ug for subject 102). Because a concomitant increase in metaboliies
Was not seen nor was this high value of butenafine sustained throughout the study, the sponsor
concluded that this high level in the urine sample may have been due to contamination.
However, this value was included in the calculation of mean butenafine excretion for Day 1.

The amount of M1 in the urine of Subject 102 cn Days 14 and 28, and the amount from
Subject 204 on Day 28, were an order of magnitude higher than any other M1 values. These
values were also included in the calculations of mean values,

III COMMENTS:
1. Some subjects had much higher butenafine or metabolite plasma concentrations, but
these subjects had no systemic adverse events that were considered related to the product.

2. The mean total daily urinary excretion (including butenzfine and the metabolites) is
very small and the highest value is 0.01% of the applied dose. Due to the detection limit of
the analytical method, this number may be an underestimate. However, even if this factor is
considered, the mean urinary excretion can at most be doubled.

3. M2 is shown to be the major urinary metabolite in numan, while M1 and M3 have been
found to be the major urine metabolites in rat.

4. Regarding the analytical method:
a. Urine sample analysis: B

The validation results show that the extraction procedure gives a recovery of 69% for
M1 itself and 107% for the internal standard, mefenamic acid. The difference in
recovery indicates that mefenamic acid is not an ideal internal standard for M1
Additionally, there may be endogenous compound that interferes with the analysis of
M1. (The sponsor did not explain the high M1 values observed with 2 subjects.)

Urine samples appear to have been stored for an extended period of time before
analysis. Data on extended stability at the sample storage temperature should be
provided.

b. Plasma sample analysis:
In the analysis, the standard curve was constructed through linear regression using 1/x
weighting. The sponsor did not demonstrate that this weighting is most appropriate.



IV. RECOMMENDATIONS:
See the recommendation in our review dated 9/29/95. Additionally, the sponsor should
respond to Comment # 4 given above.

gwb\/\ t{;f?é

Sue-Chih Lee, Ph.D.
Pharmacokinetics Evaluation Branch III

~
RD/FT Initialed by Frank Pelsor, Pharm.D. %ﬂ/

Biopharm Day (Date: 9/21/95; Attendees: Drs. Lesko, Malinowski, ML Chen, Fleischer,
Hepp, Pelsor and Lee)

cc: NDA 20-524, HFD-540 (2 copies), HFD-880 (Fleischer, Pelsor, Lee), HFD-860
(Malinowski), Chron, Drug, Reviewer, HFD-19(FOI), HFD-340 (V iswanathan)



BUTENAFINE STUDY NO. 9425201D (AMENDED) SUMMARY, PAGE 18

Table 5: Amount of Butenefine, M-1, M-2 and M-3 Excreted (#g) in 2&-Hour Urine
Collections.

(Subjects 20-gram/day Group; Subjects 6-gram/day Group.)

kP63 XPis) KFP163 M1 Ml ML
SUBJECT PAY J- DAY 14 DAY 28 DAY 3 DAY 14 DAY 28

0.404 0.103 0.000 0 _0.000 0.000

2.174 1.523 0.529 0 50.049  71.709

1.612 0.988 0.000 ) 0.000 0.000

0.321 0.372 0.000 0 0.000 0.000

1.051 %.438 ¢.v00 0 0.000 0.000

1.25 0.176 0.000 ° 0.000 D.000

. 08.760 ¢.201 0.000 o 0.000 0.000

':EE;E;E) £.32¢ g.000 0 0.000 1.135

0.504 0.342 0.000 ) 0,000 0.000

0.314 e.17 0.000 0 ©.000 0.000

0.132 0.252 0.004 o 0.000 o.000

0.405 0.325 .80¢ ) 0.008 0.000

0.000 0.000 6.000 0 0.000 6.000

S 0.366 0.120 0.900 0 0.000 .00
‘ 0.167 0,000 0.000 0 0.000 0.000

0.06a 0.963 0.000 ) 0.000 (527;;;,)

0.000 0.000 0.000 ) 0.000 0.000

\ 0.000 0.261 0.000 0 0.000 0.600

; 0.000 0.000 0.000 2 0.000 1.673

\ 0.000 0.000 0,000 0 0.000 ¢.000

-
ve] ‘/—m M2 M3 M3 ™3

SUBJECT DAY 1 \w DAY 28 DAY 1 DAY 14 DAY 28

0 10.758 1.444 0 0 0
0 7.07% 3_694 0 o ¢
[} $.154 0.0800 0 0 o
0 12.275 2.008 o 0 ¢
0 13.80% 0.000 0 ] 0
0 7.46) 1.069 0 o 0
) ©.000 0.0%0 o 0 o
[ 11.912 0.965 o o 0
0 3.3%0 0.000 0 o °
0 4.336 1.392 0 o o
o 4.041 ¢.000 ] 0 °
° 5.323 2.401 o 0 0
o 0.000 0.000 0 0 0
0 4.605 0.000 0 ° 0
0 2.602 ¢.000 ] o o
o 1.021 0.000 0 0 ¢
o 1.547 0.000 o o o
0 ©.000 0.000 ] 0 ¢
o 4.987 2.344 o o o
[ 2.125 0.000 ] o ¢

~d



BUTENAFINE STUDY NO. 9425201D (AMENDED) SUMMARY, PAGE 19

Table 1: 24-Hour Mean Urinary Excretion of Butenafine
Dose Day 1 Day 14 Day 23
6g QD Mean (pg) 0.075 0.056 - 0.00
Std.Dev. 0.132 0.095 0.00
(CV%) (175) (170) )
20 g QD Mean (ug) 292 / 0.665 0.051
Std.Dev. . 0.699 0.152
(CV%) (247) (105} (299)
Table 2: 24-Hour Mean Urinary Excretion of M-1
Dose Day 1 Day 14 Day 28
6 g QD Mean (ug) 0.00 0.00 3.466
Std.Dev. 0.00 0.00 9.15
(CV%) G ¢) (264)
20g QD Mean (ug) 0.00 4.237 6.087
Std.Dev. 0.00 14.7 20.7
(CV%) ) (346) . (340)
*  Mean of 20-g QD dosing group for each day did no differ statistically from that of the 6-g QD
dosing group when tested by ANOVA at «=0.05.



BUTENAFINE STUDY NO. 9425201D (AMENDED)

SUMMARY, PAGE 20

Tabie 3 :  24-Hour Mean Urinary Excretion of M-2

Dose Day 1 Day 14 Day 28
6gQD Mean (up) 0.00 2.3 0.281
Std.Dev. 0.00 1.94 0.794
(CV%) O (82) (283)
20g QD Mean (ug) 0.00 7.453 1.071
Std.Dev. 0.00 4.21 1.19
(CV%) ) (56) (111)
Table 4 :  24-Hour Mean Urinary Excretion of M-3
Doss Day 1 Day 14 - Day 28
6 g QD Mean (ug) 0.00 0.00 0.00
Std.Dev. 0.00 0.00 0.00
(CV%) () Q) )
20 g QD Mean (zg) 0.00 0.90 0.00
Std.Dev. .00 0.00 0.00
(CV%) G ) -)

dosing group when tested by ANOVA at a=0.05.

Mean of 20-g QD dosing group for cach day did no differ statistically from that of the 6-g QD
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CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW

NDA: 20-524 SUBMISSION DATESj_ 05/08/96
PRODUCT: Butenafine HCl Cream 1% (Mentax™) 06/19/96
SPONSOR: Penederm Incorporated
- 320 Lakeside Drive, Suite A
Foster City, CA 94404
TYPE (*F SUBMISSION: REVIEWER: Sue-Chih Lee, Ph.D.
NDA Amendmenis

L BACKGROUND:

Butenafine hydrochloride, a benzylamine derivative, is closely related to allylamine antifungal
agents. Its antifungal properties may be related to its ability to impair the synthesis of
ergosterol, a component of fungal and ye 5t cell membranes, which leads to increased
membrane permeability and a disorder of cellular organization. The product will he indicared
for the treatment of interdigital tinea pedis.

The sponsor was 1ssued an approvable letter dated April 3, 1996. Subsequently, the sponsor
submitted two amendments to address the issues cited in the approvable letter. This review is
based on these two amendments.

IL__SPONSOR'S RESPONSES TQ COMMENTS:

Comment #1:
The sponsor states that M2 is the primary metatolite in human plasma although this was only
demonstrated in rats. The sponsor should provide data to support the statement.

Response;

An attempt was made to measure plasma metabolite levels. after topical administration of 10 mg
butenafine HCl/kg. However, absorption was low and subsequent metabolite levels were not
measurable. In Rats, M2 was the major metabolite found in plasma (M1: 14.7%, M2: 42.8%,
M3:0.7%, M4: 10.8% and M5: 0.8%).

In the human pharmacokinetic study at doses of 6 g/day and 24 g/day for 14 days, metabolite
M?2 was detected in human plasma. (No attempt was made to determine other possible plasma
metabolites.) For the 20 urine samples collected at Day 14, M1 was detected in one sample,
M2 in most of the samples (17 out of 20), and M3 in none of the samples. This confirms that
hydroxylation ¢t the t-buty} group to form M2 is a significant pathway in the human as well as
the rat.



A review of literature indicates that the major elimination routes for M1 (1-naphthoic acid) are
glycine conjugation to form M3 and renal excretion. Based on the above human urine sample
results, it is conciuded that the M1 pathway did not occur (o an appreciable extent in the
human.

Hydroxylation of a terminal t-butyl group resulting in the formation of an alcohol has been
identified as a significant metabolic pathway for a2 number of compounds including bupropion
(2 nontricyclic antidepressant), and 2~met.hyl-2-(4-acetaminophenoxy) propane, a phenacetin
derivative. For compounds like terbinafine, finasteride and terfenadine, hydroxylation of t-
butyl group was also a significant metabolic pathway although the alcohol formed was further
metabolized.

Comment: Based on the information in the NDA, this reviewer agrees that
formation of M2 is a significant metabolic pathway in the human but the sponsor does
not prove that M2 is the primary metabolite in human plasma. '

Comment #2:
Regarding the analytical method:

A. Urine sample analysis:
1. The validation results show that the extraction procedure gives a recovery of
69% for M1 itself and 107% for the internaj standard, mefenamic acid. The
difference in recovery indicates that mefenamic acid is not an ideal internal
standard for M1. Additionally, there may be endogenous compound that
interferes with the analysis of M1. An explanation of the high M1 values
observed with 2 subjects should be provided. i

P Urine samples appeared to have been stored for an extended period of time
before analysis. Data on extended stability at the sample storage temperature
should be provided.

B. Plasma sample analysis: .
l. In the analysis, the standard curve was constructed thrcugh linear regression
using 1/x weighting. Data to demonstrate that this weighting is appropriate
should be submitted.

(2]

The mobile phase for the HPLC/MS/MS analysis used in Study 9425201D
should be specified. .

3. The assay method and method validations for Study G3 should be provided.

28]



ResSpORSEs.

A-1:  Although the recovery of mefenamic acid, the internal standard, 1s high compared to
the analytes. it is very consistent and ,therefore, does not pose any problem during the
analysis. The assay validation data demonstrate that this is the case. (OK.)

The foltowing addresses the issue in regard to endogenous compounds 1n urine that may
potentially interfere with the assay of M1. Out of seven different biank urine control samples,
four showed no interference, .wo showed an interference equivalent to 1.0 ng/ml and one had
an interference equivaient to the 2.0 ng/mL level. As a result, the LOQ was established at 2.0
ng/mL. Further, baseline study samples from 19 out of 20 subjects in the study showed no
interference (< 2.0 ng/mL). One of the subjects had a value of 2.6 ng/mL.

Out of the 60 pooled 24-hour urine samples collected at different time intervals, M1
was present at quantifiable levels in only 5 samples. Also, M1 was present in only one sample
on Day 14 of the study. Urine samples from the two subjects with high M1 values were
analyzed in duplicate and yielded similar resuits. Although the possibility of any endogenous
compound cannot be completely ruled out, it is unlikely that endogenous compounds could be
present in the concentrations observed. These individuals might process the metabolite
differently than the other subjects. Alternatively, these subjects might have been exposed to
other compounds that were metabolized to M1.

Comment: Many urine samples were determined to hav2 no quantifiable M1
concentrations. The higher LOQ for M1 as cotnpared to that for M2 can underestimate
the significance of M1 in urine. However, in view of th= M2 levels in urine samples,
M2 is still considered the primary metabolite in urine.

A-2:
he urine samples were stored for approximately nine months before analysis. The long-term
stanility studies (-70°C, 8 months) performed by are provided and the

resu'ts indicate this storage time did not adversely affected the assay results. (OK.)

B-1:

The use of i/x weighting was to decrease the deviation at the low concentrationis. Comparison
of 1/x weighting and no weighting was provided using the new data generated to demonstrate
this point. [t also showed no compromise at the high end of the concentration range.

Comment:  This reviewer raised this question in view of the marginal validation
results for this assay. Furthermore, it was aiso fel' that since the purpose of the
percutaneous absorption study was for safety evaluation, it might be more appropriate
to have equal weighting for all standards so that concentrations at high nd could be
more accurately determined.



B-2:
‘(he mobile phase for th: HPLC/MS/MS analysis used in Study 9425201D is 68:23:9
acetonitrile/tetrahydrofuran/250mM aqueous ammonium acetate.  (OK.)

B-3:
The schematic procedures for the GC-MS assay method used in Study G3 are provided bui the
validation results of e this assay method are not.

Comment:  Since this method was not used in the major PK studies, we will not
pursue this matter any further.

Comment #3;
It is recommended that the results of PK Study 9425201D be analyzed by gender.

Response: -
The results of the by-gender analysis of the PK study are summarized below: (See Tables 1-4.)

Muale subjects:

At the dose of 6 g/day {n=4), the mean Cmax of butenafine HC! on Day 1 was 0.82+0.50
ng/mL at 2 mean Tmax of 17.746.6 hours with a mean AUC of 9.98+6.10 ng.h/mL; on Day
14 (steady-state), the mean Cmax was 1.46+0.96 ng/mL at a mean Tmax of 17.7+6.6 hours
with a mean AUC of 27.1+14.8 ng.h/mL. Because few subjects had quantifiable plasma
concentrations of the M2 metabolite at this dosing level, the mean results for the metabolite
will not be listed here. (See Table 2.)

At the dose of 20 g/day (n=6), the mean Cmax of butenafine HCi on Day 1 was 2.71+1.52
ng/mL at a mean Tmax of 15.8+5.9 hours with a mean AUC of 44.5126.8 ng.h/mL; on Day
14 (steady-state), the mean Cmax was 5.08+2.72 ng/mL at a mean Tmax of 5.0+:3.5 hours
with a mean AUC of 92.5+63.8 ng.tvmL.

The results for the plasma M2 metabolite at the dose of 20 g/day are:

The mean Cmax on Day 1 was 0.09+0.10 ng/ml at 2 mean Tmax of 22.9+.0.3 hours with a
inean AUC of 0.63+0.85 ng.WmL,; on Day 14 (steady-state), the mean Cmax was 0.23+0.12
ng/mL at a mean Tmax of 12.2 +9.2 hours with a mean AUC of 4.53+3.07 ng.h/mL..

The urine data indicates that the total urinary excretion (parent drug and all metabolites) on
Day 14 was 0.0050+0.004% of the total dose for the low dose group and 0.004 +0.003% of
the total dose for the high dose group.

Female subjects:

At the dose of 6 g/fday (n=3), the mean Cmax of butenafine HCl on Day 1 was 0.46+0.30
ng/ml. at a mean Tmax of 16.8+11.0 hours with a mean AUC of 7.11+£5.67 ng.WmL; on
Day 14 (steady-state), the mean Cmax was 1.38 +0.64 ng/mL at a mean Tmax of 12.5 -10.8

4



hours with a mean AUC of 19.613.1 ng.h/mL. Because few subjects had quantifiable plasma
concentrations of the M2 metabolite at this dosing level, the mean results for the metabolite
will not be listed here. (See Table 2.)

At the dose of 20 g/day (n=6), the mean Cmax of butenafine HCl on Day 1 was 3.45+1.80
ng/mL at a mean Tmax of 21.3+4.5 hours with a mean AUC of 44.3+21 9 ng.b/mL: on Day
14 (steady-state), the mean Cmax was 4,971+ 1.33 ng/mL at a mean Tmax of 6.5+8.3 hours
with a mean AUC of 83.04+20.0 ng.h/mL.

The results for the plasma M2 metabolite at ihe dose of 20 g/day are:

The mean Cmax on Day | was (.04 +0.06 ng/ml. at a mean Tmax of 22.8+0.2 hours with a
mean AUC of 0.20+0.31 ng.lvmL; on Day 14 (steady-state), the mean Cmax was .17+0.11
ng/mi. at a mean Tmax of 10.8+ 112 hours with a meun AUC of 3.24+2.02 ng.h/ml..

The urine data indicates that the total urinary excretion (parent drug and all metabolites) on
Day 14 was 0.0035+0.0034 % of the tota! dose for the low dose group and 0.013+0.021% of
the total dose for the high dose group.

Statistical analysis:

SAS Genera! Linear Model procedure was used for the by-gender analysis. The PK
parameters from the low dose group were adjusted to the high dose (20 g/day) and the
combined data were tested for gender by dose interaction. When no significant difference in
gender by dose interaction was detected, this interaction term was dropped and the model
included only gender and dose. The analysis results for the plasma data are presented in
Tables 3 and 4, and the results for the urine data are shown in Table 5. The analysis tevealed
no significant differences between genders for all PK parameters tested.

Comment:  The analysis failed to detect any gender differences in any PK
parameters. However, the sponsor did not irdicate the power for the gender analysis.

COMMENT #4 _

Since animal studies suggest deposition of butenafine in stratum comeum, the dose level may
be exaggerated through increase in total quantity of formulation applied to the skin as well as
the amount applied per unit surface area. The sponsor did not explain why a lower level (2
mg/cm’) was selected.

Resnonse:

The amount of cream formulation used in he PK study (2 mg/cn?) was considered by the
sponsor ¢ be near the maximum amount per unit surface area that could be applied to subjects
without considerable build-up on the skin. Even at this dose level, there were reports of
material flaking off at the dosing site, indicating that the formulation drieg out on the <kin
surface. Therefore, application of 2 mg/cm’ was considered the maximum amount per unit
surtace area that the formulation can be applied onto the skin. This dosing level was zlso

5



eflected in a study by Schlagel and Sanborn using Veriderm Cream, which determined the
amount of cream applied by patients 1o be 2.05 glent

It is anticipated that the usual daily dose would be 1 g/day. In two clinical trials conducted in
tinea pedis patients, the mean amount of cream applied per patient was 0.77 g/day. However,
some patients did apply more than 1 g/day with the maximum amount applied being
approximately 2 g/day. In these clinical trials, surface area over which the formulation was
applied was not recorded. Therefore, the amount of formulation applied per unit surface area
in these patients cannot be accurately determined although it is possible that patients applied
over 2 g/cm® on the affected skin. (OK.)

COMMENT #5

The continued develepment of an in viiro drug release test method and test specifications for
the cream as delineated in volume 1.2, pages 20289 of the NDA is encouraged.

Response: J
The sponsor will continue 1o develop the method.

We consider it necessary to add the information on butenafine metabolite, time to peak plasma
concentration (Tmax), and plasma concentrations found in patients. Therefore, the label- 4

should read as follows:

Pharmacokinetics

From the bicpharmaceutics standpoint, the application is approvable. Labeling comment
should be communicated to the sponsor.



(o G
Q«.CMLV— ?(1]74

Sue-Chih Lee, Ph.D.
Division of Pharmaceutical Evaluation i1

RD Initialed by Dennis Bashaw, Pharm.D. __ <€~ ./ /¢
FT Initialed by Dennis Bashaw, Pharm.D. €4 o/ ¢

CC:

NDA 20-524

HFD-540 (2 copies)

HFD-880 (Division File)

HFD-880 (TL - Bashaw)

HFD-880 (Reviewer - Lee)

HFD-340 (Viswanathan)

HFD-205 (FOI)

Drug File (Clarence Bott, HFD-870, Pkin 13B31)
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BUTENAFINE STUDY NO. 9425201D
GENDER EVALUATION SUPPLEMENT

GWQr ﬂ"'&lj s\:S

SUMMARY, PAGE 2

3
Table §1:  Comparison by Gender of Butenafine in Plasma Pharmacokinetic
Parameters. -
p . Least Squares Means P-Value!
e -

arameter Female Male ue

AUC 1 34.84 38.47 0.73

{og-hr/m))

Criax 1 2.67 2.63 0.97

{ng/1al)

Tmax 1 19.58 16.44 0.32

(hour) .

AUC ss 75.60 90.73 0.46

(ng-hr/mi}

Cmax ss 4.80 4.97 0.88

{ng/mb)

Tmax ss 10.14 11.05 0.79

(hour)

Css 3.13 3.76 0.46

(og/ml)

Area Ratio 3.35 2.56 0.35

Parameters ,

AUC 1 - Day ! area upder the curve,

Cmax 1 - Peak concentration on Day 1.

Tmax 1 - Time of peak conceatration on Day |

AUC ss - Steady-statz area uuder the curve.

Cmax ss - Peak concentration during uteady-state interval,

Tmax ss - Time of peak concenation during steady-state interval.
C 33 - Average sicady-state concentration.

Area Ratio - AUC 35/ AUC |

V0

P-vilue for test of equivalence of results for females and males.




BUTENAFINE STUDY NO. 9425201D .
GENDER EVALUATION SUPPLEMENT SUMMARY, PAGE 3
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Table $2:  Comparison by Gender of Metabolite M-2 in Plasma Pharmacokinetic
Parameters.
Least Squares Means
Parameter P-Valye!
Female Male
AUC 1 0.059 0.337 0.26
(ng-hr/ml)
Cmax 1 0.014 0.046 0.31
(og/ml)
Tmax 1 22.76 22.88 0.66
(bour)
AUC ss 5.12 3.43 0.43
(ng-hr/mi)
Cmax ss 0.57 0.22 0.28
(ng/ml)
Trnax ss 17.04 18.16 0.83
(hour)
Css 0.21 0.14 0.46
(ng/ml)
Area Ratio 7.83 6.32 0.57
! P-value for test of equivalence of results for females and males.
Parameters

AUC | - Day | arex under the curve.

Cmax | - Peak concentration on Day L.

Tmax 1 - Time of peak concentration on Day 1.

AUC ss - Steady-state ares under the curve.

Cmax ss - Peak concentration during stcady-state interval,

Tmax ss - Time of peak concentration dunng steady-state interval.
C ss - Average steady-state concentration.

Area Ratio - AUC 35 / AUC 1

0 0282



BUTENAYINE STUDY NO. 9425201D
GENDER EVALUATION SUPPLEMENT SUMMARY, PAGE 4
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Table /S( Comparison by Gender of Urinary Excretion of Butenafine Equivalents.

Least Squares Means

Parameter P-Value!
Fernale Male

Percent { %) 0.0088 0.003% 2.37

Excreton

! P-value for test of equivalence of resulns for females and males.

I

0 0283
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SEP 2 9 1995
BIOPHARMACEUTICS REVIEW

NDA: 20-524 SUB SION DATE: 04/04/95
PRODUCT: Butenafine HCl Cream 1%
SPONSOR: Penederm Incorporated
320 Lakeside Drive, Suite A
Foster City, CA 94404
TYPE OF SUBMISSION: REVIEWER: Sue-Chih Lee, Ph.D.
Original NDA, NME, 1S

1__SYNOPSIS:

Provided in the Human Pharmacokinetics section is detailed information regarding a multiple
dose study on percutaneous absorption in Lealthy volunteers (Pepederm study 9425201D,
Protocol PDC-010-011). Also submitted are final reports of a single and multiple dose study
conducted in Japan with normal healthy volunteers (Kaken Study G3) and an in vitro
percutaneous absorption study. In addition, a brief summary on plasma butenafine HCI
concentrations determined with 11 of the patients participated in a clinical trial (PDC-010-
002) was included. The results are as follows:

1. Pepederm Swudy 9425201D: This study used the formulation intended for marketing. At
a daily dose of 6 g, the mean (£SD) steady state Cmax values for butenafine and the
metabolite M, were 1.43+0.78 and 0.1740.34 ng/ml, respectively. At a daily dose of 20 g,
the mean steady state Cmax vahies for butenafine and the metabolite M, were 5.034-2.04
ng/ml and 0.20+0.11 ng/ml, respectively. (The usual dose for the proposed indication is
considered to be 1 g/day.) In the study, all adverse events considered to be possibly due to
the medication were local side effects.

2. Kaken Study G3: The formulation <ed is slightly different from that intended for
marketing. In the muitiple dose study wih & daily dose of 5 g (w nich was then removed
from skin surface 12 hours after application), the mean Cmax was 4.141.7 ng/ml on Day 1
and 4.842.3 ng/m! on Day 7.

3. Clinical Study PDC-010-702: In this clinical trial, the formulation intended for
marketing was used and plasma butenafine concentrations for patients participating in a
dzsignated site were determined. During treatment, there were a total of 25 samples from 11
patients and the mean plasma butenafine concentration was found to be 0.12:+0.10 ng/mL,
with a range from undetectable levels to 0.30 ng/mL. Tbe metabolite M, was below the
limit of detection (0.1 ng/ml) at all time points examined. (In Beagle dogs, the threshold of
toxicity was determined to be greater than 100 ng/ml for butenafine HCL.)

4. In vitro percutanecus absorption study: This study compares the two formulations used




in Penederm Stidy 9425201D and Kaken Study G3. The drug in the receptor fluid and ir
the skin were 0.23+0.08% and 5.4 +2.9% of the applied dose for the Kaken ¢ream and
0.19+0.02% and 4.4+2.7% for the Penederm cream. These results were found not to be
significantly different.

O. COMMENTS:

A. _General Comments:
1. “In the Penederm in vivo percutaneous absorption study, the systemic exposure in

terms of percent of dose absorbed was not determined.

2. The sponsor states that M2 is the primary metabolite in human plasma although this
was only demonstrated in rats. The sponsor should provide data to support the statement.

3. Percutaneous absorption through the diseased skin may be expected to be greater.
However, the plasma butenafine concentrations obtained from patients were low (up to 0.3
ng/ml) at the recommended daily dose.

4, In the study, the mean peak plasma concentration was 4.8+2.3 ng/mL on Day
seven after a daily dose of 5 gram. In the Penederm study, the mean peak plasma
concentration with a daily dose of 6 g was 1.431+0.78 ng/mL on Day 14. The possible
reasons are differences in study population, amount of formulation applied per unii surface
area and study design. (In the study, the involved skin surface area was smaller and
was covered with gauze. In the Penederm study, the skin surface area was larger and was
not covered except for loose clothing.)

S. In the Penederm study, the formulation was applied to the designated surface area to
obtain a level of 2 mg of formulation per cm?. According to the Medical Officer, Dr. Nancy
Slifman, the usual range is approximately 2-5 mg/cm®. Therefore, the amount app'ied per
unit surface area used in the Penederm study is considered to be at the low side of the
normal range, whi ¢ that for the study (10 mg/cm?) is above the normal range.
Despite of this, exaggerated doses were used in both studies (6 g and 20 g in the Penederm
study and 5 g in the study).

6. Since animal studies suggest deposition of buienafine in stratum corneum, the dose
level may be exaggerated through increase in total quantity of formuiaticn applied to the skin

as well as the amount applied per unit surface area. The sponsor did not explain why a  \ _

lower level (2 mg/cm®) was selected.

7. The mobile phase for the HPLC/MS/MS analysis used in the Penederm study is not
specified and the assay method and method validations for the study are not provided.

8. The sponsor is encouraged to develop an in vitro drug release test method and test
specifications for the cream.

L

!
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B. Labeling Comments:
Since not only the dose but also the surface area (and the resultant amount of formulation

applied per unit surface area) can affect the percuianeous absorption of the drug, the labeling
should also indicate the surface areas used in the study.

Although 8 healthy subjects were included in the 6-gram dose group of the Penederm study.
data from one of the subjects was not available.

The mean plasma butenafine concentration should be given along with the standard deviation.
Therefore, the labeling should read as follows:

Following daily application for 14 days of 6 grams of butenafine HCI 1% cream to the dorsal <
skin (3,000 cmy) of bealthy subjects, the mean (+SD) maximum plasma concentration of :
butenafine HCI from 7 subjects was 1.4:+0.8 ng/ml.. After daily dosing to the arms, trunk O/
and groin areas (10,000 cm®) of 12 normal subjects for 14 days with 20 grams of buténafine

HCI creamn, the mean (+SD) maximum plasma concentration of butenafine HCl was -

5.0+2.0 ng/mL.

The Biopharmaceutics and Pharmacokinetics section of NDA 20-524 is acceptable to the
Division of Biopharmaceutics provided that the sponsor revises the labeling as indicated
under Labeling Comment and satisfactorily responds to cur general comments #2, 6, 7 and

8.
Y= o

Sue-Chih Lee, Ph.D.
Pharmacokinetics Evaluation Branch II

RD/FT Initialed by Frank Pelsor, Pharm.D. T,/ @&w/’

Biopharm Day (Date: 9/21/95; Attendees: Drs. Lasko, Malinowski, ML Chen, Fleischer,
Hepp, Pelsor and Lee)

cc: NDA 20-524, HFD-540 (2 copies), HFD-427 (ML Chen, Pelsor, Lee), Chron, Drug,
Reviewer, HFD-19(FOI), HFD-340 (Viswanathan)
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BACKGROUND;

Butenafine hydrochloride, a benzylamine derivative, is closely related to allylamine
antifungal agents. Inviu'osmdicssuggcstthatthcamiflmgalpmpcrtiw of butenafine may be

organization. The proposed product is intended for the treatment of interdigital tinea pedis.
A 1% cream formulation and a 1% lotion formulation were approved in Japan in 1992.

PD-010-C-00? (Penederm Cream) is the formulation intended for marketing, PD-010-C-00!
Cream) differs from the Penederm Cream in that it does not contain 0.5% benzyl
alcohol. i
y. .7A.

PD-010-C-003 PD-010-C-001
Ingredient (Pepederm Cream)  (Kaken Cream)

! Butenafine HCI 1.0 10
¢ Purified Waier USP

/ Propylene Glycol Dicaprylate

vGlycerin USP

v Cetyl Alcohol NF

. Glyceryl Monostearate

~ White Petrolatum USP

. Stearic Acid NF :

+ Polyoxyethylene 23) Cety) Ether

/ Benzyl Alcohol NF

» Diethanolamine NF

- Sodium Benzoate NF
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Penederm Study No. 9425201D:

A SINGLE-CENTER, OPEN LABEL STUDY TO DETERMINE THE PLASMA :
LEVEL OF BUTENAFINE FOLLOWING MULTIPLE TOPICAL APPLICATIONS OF
BUTENAFINE HCL 1% CREAM TO NORMAL VOLUNTEERS

(Protocol PDC-010-011, Vol. 1.13)

Principal investigator:

Sub-Investigators:

OBIECTIVES:

The objective of this study was to measure plasma levels of butenafine and the major plasma
metabolite, M2, in subjects with wormal skin following dai'y applications of butenafine cream
once a day for 14 days under an exaggerated dosing regimen. In addition, the metabolic
pattern of butenafine and key metabolites excreted in the urine was to be determined after
multiple topical doses.

FORMULATION: PD-010-C-003 (Pencderm Cream)

STUDY DESION:
This is a ope-period, multiple application study. Two groups of normal, bealthy subjects were
included and all subjects completed the study. Table 1 shows the demographic data.

In one group of 8 subjects (4M/4F), about 6 grams of the formulatior were appiied to the posterior
trunk of each individual, an ares comprising 3,000 cro’. In the second group, wiich consisted of 12
subjects (SM/6F), about 20 grams of the cream were applied to the arms, trunk (including the
inframammary area in females) and groir: area (inclading the scrotum in males), an ares of
approximately 10,000 c. (The usual dose is approximately 1 g for tinea pedis infections and 2 g
for crural infections.)

Sample collections -

Blood samples:
Prior to dosing on Days 1, 2, ., 6, 9, 12, 13 and 14;
Afier dosing on Day 1 at 2, 4, 8, 12 and 4 (Day 2) hours;
After dosing on Day 14 at 2, 4, 8, 12, 24 (Day 15), 36 (Day 15), 48 (Day 16), 72
(Day 17), 96 (Day 18), 120 (Day 19), 192 (Day 22) and 336 (Day 28) hours.

U ine samples:
Prior to Day 1 dosing;
For the 24-hour intervals beginning on Days 1, 14 and 28.

6
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ASSAY:
Plasma was analyzed for butenafine and M2 by

The followmg validation results were obtained from 6 sets of QC samplcs. cach set consists
of 4 sample concentrations.

Linearity: r2 (range: ng/mL)
Accuracy: % (butenafine); % (M2 metabolite)
Precision (CV with n=6/batch):
within batch: % (butenafine); % (M2 metabolite)
among batches: _ % (butenafine); % (M2 metaboliie)
Sensitivity (1.OQ): ng/mL (butenafine); ng/mL (M2 metabolite)
Specificity: Satisfactory, chromatograms submitted.
Comments:

1. The mobile phase for the HPLC/MS/MS analysis is not specified. The precision and
accuracy of the assay indicates that the method is not rugged.

2. The urine samples were collected as required in the protocol, but were not analyzed
due to technical difficulties associated with the development and validation of the analytical
method. This constitutes a deviation from the stated protocol objective. The sponsor stated
that because of the low absorption of butenafine observed in this study, the safety of this new
drug formulation is adequately demonstrated on the basis of plasma data alone and the
characterization of the urinary metabolites is not essential,

DATA ANALYSIS: _

The complete plasma data from 19 subjects were analyzed. The data from one of the
subjects were not available due to sample loss during the extraction procedure.
Pharmacokinetic parameter estimates were calculated using the actual rather than the
scheduled times of sample collection. Graphical presentations of individual subject results
used the exact times of sar iple collection. Graphical presentations of mean results used the
scheduled times of sample coliection. '

The apparent first-order elimination rate (Ke) was estimated from the terminal log-linear
concentration-time values following the Day 14 dose. An estimate of the effective rate of
decline of plasma concentration was calculated based on the log-linear values following the
steady-state peak concentration, prior to the slow terminal elimination phase.




Regression analyses for each subject’s trough samiples collected on Days 3, 6, 9, 12 and 13,
and Day 14 at 24 hours were evaluated to determine if steady-state had been attained by the
final dose (Day 14). Area under the plasma concentration-time curve from O to 24 hours
post-dose on Day 1 (AUCI) and Day 14 (AUCss) was calculated by the lincar trapezoidal
method. Average steady-state coicentration (Css) was calculated as steady-state area
(AUCss) divided by the actual Iength of the measured steady-state interval (approximately 24
hours for each subject).

All statistical analyses were conducted using SAS. For each dosing group, arithmetic means,
standard deviations and coefficients of variation were calculated for all pharmacoiinetic
parameters and the measured concentrations. Means were also calculated on the dose-
adjusted (20 gram/dose administered) results and Analyses of Variance (Proc GLM) were
conducted to assess the dose proportionality between the 20 gram and 6 gram applications.

All subjects were considered to be at steady-state by the time of the Day 14 dose, since the
slopcs of ihe regression lines of the trough concentrations (determined from samples taken
pricr to dosing on Days 3, 6, 9, 12, 13 and 14) against time did not differ significantly from
zero for either butenafine or its M2 metabolite.

At steady state, the mean Cmax (+SD) were 1.43+0.78 and 5.0332.04 ng/mL and the
mean AUC (1SD) were 23.89411.34 and 87.78+45.33 ng-hr/mL for the 6-gram and the
20-gram doses, respectively (Table 2).. No measured plasma concentration fromn any subject
in either group exceeded 10 ng/ml.

" The plasma measurements indicate low plasma concentrations of the metabolite M2. For the
6-gram dose group, the mean steady state Cmax ,, was 0.1740.34 ng/ml., and the mean
steady state AUC,, was 1.3612.02 ng-hr/mL (Table 3). Similarly low levels were obtained
from subjects in the 20 gram group (0.2010.1]1 ng/mL for Cmax, and 5.88+2.57 ng-hr/mL
for AUC,).

The low concentrations resulied in many samples, especially those following the initial dose
for the 6 gram dosing group and all concentrations for the M-2 metabolite, to be less than
the analytical limit of quantitation. As a result, the calculated areas for the Day 1 dose for
both parent and metabolite, and the areas at sizady-state for the metabolite, are probably
underestimatiors of the true values. This had the effect of inflating the area ratio (steady-
state AUC/single-dose AUC).

The extent of butenafine ahsorption and formation of its M2 metabolite from the 20-gram
dose was proportional to that seen with the 6-gram dose.

The time points selected for plasma sampling did not provide sufficient data to obtain precise
estimates of the terminal elimination rate and half-life for butenafine. Extremely low levels
of butenafine appear to persist for a long time (> 100 hours) following cessation of dosing.
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The effective half-life (T,, g) obtained from the plasma concentrations determined
immediately after the steady-state peak appears to be approximately 35 hours, which is a
weighted average of the means for the 6-gram group (31 bours) and the 20-gram group (37
hours).

A statistically significant earlier time of butenafine peak at steady-state (Tmax,,) was
observed for the 20-gram group (5.8 hours) than for the 6-gram group (15.5 hours). In
order to achieve an exaggeration of the 20-gram dose, additional surface areas had to be used
(anterior trunk areas, inframammury and groin/scrotal sites). The sponsor stated that the
earlier time of peak for the 20-gram dose may be due to differences in the rates of
permeability between these additional sites and the posterior trunk site used for the 6-gram
dose. There were no statistically significant differences between the two groups for the other
pharmacokinstic parameters measured.

In the high dose group, there were 11 adverse events that were listed by the investigator as
mild and possibly related to the use of study medication. All were dermatological in pature,
with itchirg (7 events) reported most frequently. In the low dose group, there was one
adverse event, mild itching of the upper back, that was possibly related to the use of the
study medication.

Comments:
1. The sponsor did not demonstrate that M2 is the primary metabolite in human plasma
although this was demonstrated in rats.

2. The dose was applied to the designated surface area to obtain a level of 2 mg
formulation per cm?. According to the Medical Officer, Dr. Nancy Slifman, the usual range
is approximately 2-5 mg/cm®. Therefore, the dose used in the study is considered to be at
the low side. N

3. The urine samples were collected as required in the protocol, but were not analyzed
due to technical difficulties associated with the development and validation of the analytical
method. Therefore, the information regarding the % absorbed and the metabolic pattern of
butenafine in bumans could not be obtained from the study.

4, The terminal phase shows a very slow decline. This may arise from the redistribution
of butenafine from the skin since the drug is highly bound to keratin.
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BUTENAFINE STUDY NO. 9425201D

Table 1: Clinical Demographics

i se_aw_me  m vgge o seoe son
M 64  Caucasian 75 201 Medium v 2.15
F 65 Caucasian 63 162 Large m 1.80
M 47 Caucasian 73 194 Large m 2.10
F 37 Caucasian 69 162 Medium m 1.85
M 25 African-American 67 156 Medium Vi 1.80
F 21 African-American 68 118 Medium \' 1.60
M 29 Caucasian 72 152 Medhm v 1.85
F 31 Caucasian 64 146 Medium m 1.70
M 34 Asian 72 183 Small v 2.00
F 23  Caucasian 66 112 Mediym m 1.58
M 23  African-American 69 128 Medium Vi 1.65
F 21  Caucasian 65 156 Medium v 1.80
M 23 Caucasian 65 155 Medium I 1.80
F 37 Caucasian 64 128 Medium 14 1.60
M 40 Caucasian 66 164 Medium 111 1.85
F 24 African-American 64 154 Medivm Vi 1.75
M 32 African-American 68 145 Medium Vi 1.75
F 37 Caucasian 66 151 Mediim m 1.75
M 44  African-American 70 154 Medium Vi 1.80
F 20 Caucasian 64 128 Medium v 1.60

* 1 - Always burns easily; never tans (sensitive)
I - Always burns easily; tans minimally {sensitive)
Il - Burns moderately; tans gracually (light brewn; normal)
IV - Burns minimally; always tans well (moderately brown; normal)
V - Rarely burns; tans profusely (dark brown; insensitive)
V1 - Never burns; deeply pigmented (insensitive)

10




Parameters

AUC,;: Area under the curve on Day 1.

AUC,: Steady-state area under the curve,

Cmax,: Peak concentration on Day 1.

Cmax,,: Peak concentration during steady-state interval.

Tmax,: Time of peak concentration on Day 1.

Tmax,,: Time of peak concentration during steady-state interval.
T% E: Effective half-life of plasma concentration decline.

Ca: - Average steady-state coucentration.

Table 2: Summary of butenafine pharmacokinetic data,

Cmar, Tmax, AUC, Cmax, Tmax, AUC, T%E CcC,
Dose o) 00! eoim) apub  GnT e o (ng/mb
6g Mean 0.67 1227 8.75 143 15.48 23.89 3149 09
O cve 6571 4579 6428 5430 s3.03 4747 6588 414
20g Mean  3.08 18.34 44.39 3.03 277 82,78 3128 3.64
QD cvg 5326 3nqd 5262 4062 16577 5165 9835 51.53
Table 3: Summary of metabolite M-2 pharmacokinetic data,
Cmax, Tmax AU ~ AU THWE (¢
Dose ovmd o0 eehmy e T A Gr)  (gimp
6g Meap 0 * 0 0.17 23.47 136 hd 0.06
QD vy - . - 204.1 027 148.17 . 149
20g Mecan 006 2283 0416 02 11,80 2.88 254 016
Q cvg 1339 1.03 15583 5506 83§ 66.11 8091 66.5

* Parameters fmG-gdosc"wmnmcsdmabkbecameDnyioomuiommaﬂlcssthan
assay limit of quantitation. '
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FIGURE 1

CHEMICAL STRUCTURES

KP-363
GHs
—N-cte—(( ))—C—cH
CHs
Butenafine; C,,H,,N; Mal. Wt.317
M2

. 4-(2-hydroxy-1,1 -dimethylethyl)benzyl-N-methyl-1 -Naphthalenemethy! Amine;
C.y H;NO; Mol. Wt. 333
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IN VIVO PERCUTANEOUS ABSORPTION STUDIES

2) STUDY G3




Study G3:

SINGLE AND MULTIPLE APPLICATION STUDY OF KP-363 (BUTENAFINE HCD, A
NEW ANTIFUNGAL AGENT, IN HEALTHY ADULTS

INVESTIGATOR AND LOCATION: This study was performed by

The study was conducted to assess pharmacokinetic parameters of Butenafine HCl Cream
1% and to examine skin irritating effect, and safety.

FORMULATION; PD-010-C-001 Cream)

STULY DESIGN:

Among the ten healthy adult mades included in the study, 5 subjects received 5 grams of the
formulation as a single dose 2nd another S subjects received one S5-gram dose per day for 7

days. Table 1 shows the demographics of the subjects. Cream was applied to the back (500
o) as evenly as possible. The application region of each subject was covered with gauze

for 12 hours while th. formulation was on the skin. At the end of 12 hours, *he gauze was
removed, and the drug which remained on the skin was removed using a spatula. The

dosing region was then wiped 10 times with cotton soaked in lukewarin water. The amount

of drug remained on the skin was assessed by measuring the drug recovered from the skin
surface, gauze and cotton. G

Sample Collection -

i) Single dose study: Blood samples were collected at 0 (pre-dose), 4, 8, 12, 14, 24, 30,
36, 48, 168 (Day 8) and 336 (Day 15) hours and urine samples collected from 0-12, 12-24,
24-36 and 36-48 hours after dosing.

ii) Multiple dose study:

Blood samples -
Day 1: O (pre-dose), 4, 8 and 12 hovrs
Days 2-6: 0 (pre-dose), 12 hours
Day 7: O (pre-dose), 4, 8 and 12 hours
After Day 7: 12, 18, 24, 36, 48, 60, 184 hours after removal of drug on Day
7
Urine samples -
Day1: every 12 hours

Days 2-6: every 24 hours
Days 7-10:  every 12 hours
(A 500 mL aliquot of each sample was stored at -80°C for aualysis.)

Hematology and clinical chemistry parameters, skin conditions and physiological parameters

(blood pressure, heart rate, respiratory rate and body temperature) were measured at various
time points during the course of each study.

18
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ASSAY:
Both plasma and urine samples were analyzed for butepafine using a GC/MS method (limit
of detection: 0.5 ng/mL).

Comment:
The assay method and method validation results are not provided.

RESULTS:

A large proportion (72-86%) of the drug formulation was recovered from the skin surface 12
hours after application (Table 2). Assuming a complete recovery of formulation from skin
surface, penetration inte the stratum corneum represented approximately 20% of the dose.

After a single dose of butenafine, plasma concentrations of unchanged drug increased until
the drug was removed from the skin surfacs twelve hours after dosing, then rapidly
decreased within two hours after removal (Figure 1 and Tab!* 3). After that, plasma
butenafine concentrations decreased slowiy. Plasma T, during the later phase was estimated
to be 23.4 hours, although this parameter could not be definitively determined. The mean
Cmax was 4.0+1.6 ng/mL.

Plasma butenafine concentrations in the muitiple dosing study increased slowly every day
until the 12th hour after dosing, when drug was remcved. The mcan Cmax was 4.1+1.7
ng/mL on the first day, and ranged from ng/mL on the second to
scventh days. The T,, obtained from the mean plasma concentrations after termipation of
dosing on the 7th day was 26.0 hours.

Excretion of unchanged butenafine in the urine was less than 0.01% of the dosed amount in
both the single and multiple dosing studies.

No patient complained of skin irritation, and there were no effects on-any physiology
parameter measured. The only changes in clinical chemistry parameters observed 'was an
increase in SGPT on the 8th day for one patient. This change was considered incidental.

Comment:

In this study, the metabolite concentrations in the plasma and urine were not determined and
excretion of unchanged butenafine in urine was found to t . less than 0,01% of the dosed
amount. In animal] studies, butenafine was shown to be rapidly metabolized and very little
parent drug was recovered in urine and feces.
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Table 1 Backgrcemd of volwnteers

Tezt Ne. Namg Ags Relght el gh t
{om) (xx

Single | LR 3 172.0 1.5
doslag 2 D.v. 30 177.8 78.5
sivdy 3 H W 32 165.¢ 84.0
4 (] 20 178.5 83.5
5 a.v. k)] 115.0 7.0

Mean£85. ). 30.2+6.5 | 173.515.3 63.7£%.8
Meltlple ] E.L 23 172.0 $8.0
dosing 7 0.M 2 168.¢0 90.0
stady 3 LY. 24 180.0 §T.0
g NN 20 113.0 83.0
10 i Y 4] 183.0 52.0

Meant$ D, 23.4120 | 186.815.8 58.0+%1

Table 2 Drag recovery rate in slagle cad multiple doslng slady

1)Single dosing stludy

Caze' s No. 1 2 3 ] S Meants. )
Recovery rate (£) 179.5(719.0115.8]74.7|80.8 T7.9x28
Daltiple dosieg siedy
Caze' 5 No. 6 1 9 10 desnt$ D,
Recovery | 1st dav 35.925.8
rale 2nd day 72.345.2
% ard day TN.T£25
41h day 79.824.8
Sth day 0.0223
Gth day 50.2122.9
7th day 70.3£21




Teble 3 Concentrstion of wachasged KP-363 in plasas afier slagle dosing
of-5¢ of KP-363 cresa

Case’ s No 1 2 3 4 5 MeantS5. b,
Tine (hr)
{Applicallon) Np ND [ ] (/] L 1] 0.020.0
)] 1.8 2.5 0.4 1.7 .21, 0
ND 2.0 3.4 1.0 1.1 1.T+1. 4
(Reagvat) 30 4.6 -] 30 2.8 4016
_ 0.8 I. 1 4.2 1.1 1.0 1.9%1.4
1.8 1] 32 1.8 1.6 1.6%1.1
1) 0.1 1.3 1.9 1.3 1.0+0.9
ND 0.1 0.3 ] 1.8 0.5+0.38
1] 0.3 1.8 0.2 2.2 0.0%£1.0
(1] n 0.4 0.1 0.3 0.3%0.3
& Kb 0.2 N 1) 0.5 0.1£0.2

Note) Unit: sg/nt

$ : KD shows wader the 1lalt of detnction,
1 2 ND Js Included a3 0 ag/nl.

Tadble 4 Conceniratlon of unchanged EP-363 In plases after auitiple dosing of Sg of XP-363 creanm

Case’ 3 No. 6 1 4 ] 10 Meapt$h°*
Time (b)) :

{Appllcation) N3 * KD [ 1] (1]  §] 0.0t0.0
5 1.2 29 1.1 2.3 - 2.0%l.0

4.3 AT 1.0 s.0 0.8 24121

{(Reaomal) e 1.1 4.4 S.0 4.8 411,17
{Applicatios) 1.7 0.4 1.3 4.8 2.4 2118
{Remonal) 0 2.1 4.0 9.2 {4 4.122.1
(Appilcation) 1.8 4.9 1.5 0.5 1.7 lL.r+13
(Removal) 2.3 6.7 3.3 2.4 1.9 4.822.1-
(Appltication) 0.9 1 1.2 2.1 2.1 1.8%0.8
( lrmoval) 4.2 4.2 3.8 6.2 I | {.4%}.0
(Apolication) r 1.7 1.2 1.6 2.2 1.9%0.8
(Renova)) 4.2 1.7 3 ') 4.3 4.821.9
(Application) 58 0.4 0.2 2.1 6.2 1.722. 3%
(Rewoval) (8 53 1.2 8.3 1.8 43230
(Applicatjon) 3 1.0 0.1 .2 .6 l.ﬁ.’@:l.l
2.5 2.4 30 1.0 1.3 2.3x0.9

25 3.2 8 4.2 3.9 3.3:0.8

{Removal) 8.4 4.5 L) 1.9 1.8 4.842. %
3.7 1.8 0.7 .3 2.1 2.421. ¢

33 1 ] - 2.3 3.7 2.3£1.7

2.2 1.0 1.1 3.0 2.3 1.9+0. 9

1.8 2.7 Np 3.2 2.2 2.1%1.3

1.8 1.% 2.0 1.5 1] 1.3+0.8

2.0 0.1 0.7 ¢.9 5] 0.1%0.3

1.3 » 0.1 1] 0.8 0.520.8

Note) Unlt: ng/al

¢ : KD shows wader (N¢ llalt of detection,
8¢ 2 ND 15 Iscludsd az 0 ag/al.
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IN VIVO PERCUTANEQUS ABSORPTION STUDIES

3) PLASMA BUTENAFINE LEVELS IN PATIENTS
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Penederm Clinical Study PDC 010-002:

DOUBLE-BLIND EVALUATION OF BUTENAFINE HCL 1% CREAM AND
VEHICLE IN THE TREATMENT OF TINEA PEDIS

INVESTIGATOR AND LOCATION;

OBJECTIVES:
The objéctive of this Phase III study was to determine the efficacy of the cream when
compared to the vehicle. The study protocol specified that plasma samples for the
determination of concentrations of butenafine and its major metabolite (M,) be obtained from
all patients at Site #23 at every visit.

FORMULATION: PD-010-C-003 (Pensderm Cream)

STUDY DESIGN:

The butenafine and M2 plasma concentrations during and after treatment with Butenafine
HCl Cream 1% were studied in 11 patients participating in one of the pivotal clinical
interdigital tinea pedis studies. Butenafine HC] cream was applied by the patient to cover the
affected and immediately surrounding skin once daily for 4 weeks.

Sample Collection - Blood samples were obtained 10 to 20 hours after the last dose was
applied, at 1, 2 and 4 weeks after treatment was initiated and at four weeks after the
cessation of treatment. In addition, a blood sample was obtained before the initiation of
treatment.

ASSAY:

Plasma samples from 12 butenafine-treated patients were analyzed by LC/MS/MS for the
presence of butepafine and metabolite M2. This is the same method as that employed in the
in vivo percutaneous absorption study (Penederm study 9425201D). -

RESULTS:

Of the 11 patients included in the plasma level determinations, 5 patients had fuil plasma data
and 6 patients had partial plasma data with a total of 31 evaluable data points. During
treatment (25 samples), the mean plasma butenafine concentration was 0.1240.10 ng/mlL,
with a range from undetectable levels to 0.30 ng/mL. At 4 weeks post treatment, all plasma
samples had butepafine concentrations below the detection limit. The concentration of
metabolite M2 was below the limit of detection (0.1 ng/mL) at all time points examined.

(See Table 1.)

Comment:
In this study, dose was not fixed and the blood sampling time varied from 10 to 20 hours
after application of the formulation.

24
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IN VITRO PERCUTANEOUS ABSORPTION STUDY
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IN VITRO PERCUTANEQUS ARSORPTION OF BUTENAFINE HYDROCHLORIDE

FROM  CREAM AND PENEDERM CREAM

Objective;

This study was conducted to characterize the deposition and penetration of butenafine into
and through human dermatomed skin from cream (Formulation PD-010-C-001} and
Penederm cream (Formulation PD-010-C-003).

Experimental:

Both the cream and Pepederm cream were spiked with “C-butenafine to achieve a

radioactivity of about 0.31 uCi/mg of formulation. The human cadaver skin was mounted on
a Bronnaugh flow-through diffusion cell. Approximately 3.2 mg of formulation was spread
over a skin area of 0.64 cm? to achieve a level of 5 mg/cm?. The flow rate of the receptor
fluid, phosphate-buffered saline at pH 7.4 containing 0.01% sodium azide with 1.5% oleth-
20, was set at 1 mL/hr at 37°C. The receptor samples were collected at 6-hr intervals for a
total of 24 hours. After 24 hours, the skin surface was wiped consecutively with two dry
cotton swabs, followed by one tape-strip, The radioactivity due to “C-butenafine in the skin
surface wipes, tape-strip, skin and receptor fluid were determined.

Results:

The percentage of radiolabeled butenafine in the receptor fluid, skin, tape strip and skin
wipes from beth formulations are given in Table 1. The skin content of radiolabeled
butenafine delivered from cream (5.412.9% in the skin and 5.243.2% in tape strip)
was similar to that from Penederm cream (4.442.7% in the skin and 4.8+3.5% in tape-
strip). The graphical representation of the receptor levels of radiolabeled butenafine from
both formulations is shown in Figure 1. There is no statistically significant difference
(p>0.05) in the penetration of radiolabeled butenafine from the two formulations
(0.23+0.08% for Kaken cream and 0.1910.02% for Penederm cream at 24 hours).

Qg:;g:;en;:

In this study, the formulation was applied to achieve a level of 5 mg/cm® while the Penederm
in vivo percutaneous absorption saudy used a level of 2 mg/cm?.
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Table L1

Penederm Study PD 154:80
In Vitro Percutaneous Absorption of Butenafine Cream Formulations

Percent of Applied Dose (Mean £ SD, n =4)

Formulation Tape-Strip
Identification Receptor Skin Wipes Recovered
Cream 0234008 54 29| 52432 [841+27)] 950288
1.0% Butenafine
PD-0i10-C-001
Lot # KC-122, D239
Penederm Cream 0.192002) 44 £27 | 48235 | 846275 94057
1.0% Butenafine
rD-010-C-003
Lot #4B01
Figure 1 Penetration Profile of 1% Butenafine
08~ over 24 Hours
084 PDIS4 R0
4 ‘H
044

I % Applied Desv of 14C-Bvisnafing
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NDA 20-524 ( Original Submission 04-05-1995 )
Drug: Butenafine Hydrochloride Cream 1%

Sponsor: Penederm Incorporated
320 Lakeside Drive, Suite A
Foster Citv, CA 94404
Contact Person: Barry Calvarese
415-358-0100

Number of Volumes: Twelve (12)
Date CDER Received: 04-05-1995
Date Assigned: 94-11-1995

Date Review Started: 05-22-1995

Date Ist Draft Completed: 08-24-1995
Date Review Accepted by Supervisor:

Dosage and Route of Administration: Topical Cream
Category: Antifungal
Indication: For the treatment of interdigital tinea pedis

Chemical Name: N-4-tert-Butylbenzyl-N-methyl- 1-naphthalenernethylamine Hydrochloride
Chemical Structure:

fHs .
Hy-N-CH; C(CH,),

* HCI

Code Name: KP-363
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Composition of Butcnafine HCl Cream 1%

Yow/w
Ingredients PDC-010-C-003 | PDC-010-C-001

{Purified water USP
'Propylene glycol dicaprylate
!Glycerine USP

'Cetyl alcohol NF

‘Glyceryl monostearate
White petrolatum USP
IStearic acid NF

' Polyoxyethylene cetyl ether
IButenafine HCI

'‘Benzyl alcohol NF

iDiethanolamine NF

———
e ——

|

ISodium benzoate NF

Note: Non-clinical and clinical siudies were conducted with both the formulations. See
discussion. -

Background: Butenafine, a benzylamine derivative is structurally similar to another antifungal
allylamine, terbinafine. Like many other antifungal agents, butenafine inhibits microsomal
ergosterol synthesis in the fungi. The proposed mechanism involves inhibition of demethylation
of precursor lanosterol. The 14a-methyl group of lanosterol is axial, protruding from the
otherwise nlanar face. Van der Waals interactions of the sterol underside with the fatty acyl ~ - -
groups in the phospholipid bilayer of the cell membrane are therefore very much less favorable to
the stability of the mosaic. This increases the permeability to protons, which eventually makes
the membrane burst.

In a 4-week treatment period, once daily application of approximately one gram cream
formulation ( 0.2 mg/kg/day for a 50 kg person ) is proposed to treat tinea pedis.

Index of Studies: Except for studies listed below, all other supporting animal studies were
reviewed under INDs .. The current reviewer decided to
re-evaluate the general pharmacology and ADME sections of the submission. These sections
have previously beeen reviewed by Mr. Harold Carlin ( appendix I ).
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Pharmacolrqy:

Genera} pharmacology of butenafine HCl.

General pharmacology of butenafine metabolites and degradation products.
Effect of butenafine HCI on the experimental tinea pedis in guinea pigs.
Butenafine HCl: Skin permeability and adsorption to horny materials.
Blood hormone levels in rats treated subcutaneously with butenafine HCI.

SR S

Acute Toxicity:

6. Oral toxicity of old formulation ( PDC-010-C-001) in rats.
7. Oral toxicity of new formulation { PDC-010-C-003 ) in rats.
8. Intra-peritoneal toxicity of butenafine metabolites in rats.

Primary [rritation:
9. Eye irritation testing with PDC-010-C-003 in rabbits.

10. Skin irritation testing with PDC-010-C-003 in rabbits.
11. Dermal irritation testing with deteriorated drug in rabbits.

Biodisposition:

12. Single dose ADME studies in rats, guinea pigs and dogs.

13. Multiple dose ADME study in rats. -
14. Skin penetration of butenafine in guinea pigs.

15. Metabolism of butenafine in rats.

Genotoxicity:
16 Rat micronucleus assay.
GLP Compliance: Except for studies # 12_-14. all other studies ( # 1-5, 8, 15 ) conducted by
The studies conducted by )
) and - followed the United States

GLP guidelines (CFR Part 58). All GLP studies have included signed Quahity Assurance
Statements.
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Pharmacology

1. General Pharmacological Studies of Butenafine Hydrochloride ( E-14; May 1987 to
February 1990).

Study Design/ Procedures / Observations

Test Solutions: Butenafine hydrochloride was dissolvedin = % for
subcutaneous, in % propylene glycol for intras-cnous, andin %, for
topical administrations.

Eff he Circul | Respiratory Sys EEG. and Body T ,

Anmals
Male Wistar rats ( 174-300 g; 5-6 rats / expenment )
Male and female Mongrei degs { 9-12 kg; 4 dogs / sex / experiment )

Dosei mg/kg ) of Butenafing HCJ

Subcutaneous: 1, 10, 100 ( rats only )
intravenous: 10, 30 { rats and dogs )

Observations

Blood pressure

Respiration rate

Heart rate

Electrocardiogram -
B'ood flow

All animals were anesthetized prior to dosing. Following the subcutaneous dose, blood pressure
was determined by a pressure transducer passed through a cannula inserted into the femoral
artery. Afier the intravenous dose, heart and respiration rates were derermiined using tachometers,
and the measurements were concurrently recorded on the electrocardiographs. For
electroencephalography ( EEG ) in rats, bipolar electrodes were implanted in the frontal cortex
and dorsai hippocampus. EEGs were recorded one week after the surgery following the
subcutaneous dose. Body temperature was recorded at 1, 2, 3, and 4 hours after the subcutaneous
dose. Each parameter was observed up to 60 minutes after the intravenous dose, and up to 120
minutes after the subcutaneous dose
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Rexilts

In rats, an intravenous dase of 30 mg/kg decreased the heart rate, whiie a subcutaneous dose of
100

mg/kg reduced the blood pressure. None of the other tested parameters were affected. Only in the
high dose dogs, an increase in blood pressure and respiration rate, and a dectease in heart rate as
well as in the blood flow were observed.

Animals / Dose

Female Wistar rats ( 156-195 g )
Subcutaneous dose: 100mg/kg

Qbservations

The effect of drug on the:

- spontaneous movements in the pregnant ( fetus removed ) females

- Spontanecus movements in the non-pregnant uteri isolated 24 hours after the estradiol treatment
- contractions induced by oxytocin

Animals / Dose

Male guinea pigs ( 253-398 g )
Dose: Pretreatment with drug (10* M ) 5 minutes before apnlication of an inducer or initiation of
a test.

Observations

The effect of drug on the:

- the 1ieum contraction induced by acetylcholine, serotonin, and nicotine
- the tracheal muscle relaxation induced by isoproeterenol

- the contraction of vas deferens induced by norepinephrine

- the spontaneous movement of the artrial muscle

Anumals / Duse

Male Japan white rabbits ( 2.75 3.80 kg )
Dose: Pretreatment with drug ( 10* M ) 30 minutes before the application of an inducer or
initiation of a test.
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Obseivations
The effect of drug on the:

- spontaneous r1ovement of jejunums
- norepinephrine-induced contractions of thoracic aortae.

Results
None of the organ functions were influenced by butenafine treatment in any species.
Aninals / Dose

Male Jcl or Slc-ddy mice ( 18- 26 g; 3-10 mice / experiment )
Subcutaneous Dose: 1, 10, 100 mg butenafine HC1 / kg

Observations
Central Nervous System

General signs ( Irwin's observation method }

Hexobarbital-induced slceping time

Muscle relaxation and coordination ( traction and rota-rod tests ) -
Acetic acid-induced writhing

Anti-convulsion effect ( penterazol-induced convulsion; maximur. electroshock )

Prior to drug administratipn, mice received 0.5 wel. distilled water por 10.g budy weight. The

volume of urine, its pH and levels of electrolytes were determined.

Digestive Tract T Funct

Following drug z.minstration to overnight fasting mice, 0.2 mL of 10% gum acacia suspension
containing 5% active charcoal was orally administered. Mice were sacrificed 30 minutes after the
charcoal treatment, and the disected small intestiae was used to determine the transport ratio

( charcoal transport vs the length of the intestine ). Atropine ( 30 mg/kg ) was used as a stardard

reference.
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Blood Coagulation

Blood samples collected 3 hours postdose were used to determine the prothrombin ( PT j and
activated partial thrombonlasiin (APTT ) times.

Results

The drug treatment did not ':fluence the general signs, spontancous locomotion, sleeping time,
and muscle relaxation. No chiages in urinary parameters, PT or APTT were observed.

2. General Pharmacology /+: ¥etabolites and Degradation Products of KP-363 ( E-16;
September 1989 to January 1490 ),

Study Objective / Design

In this study, general pharmacological effects of normal metabol;tes (MI,M2,M3), a
photodegradation procuct ( DI ), and two thermal decomposition products { D2, D3 ) of
vutenafine were investigated.

hl oG

DI= I-naphthalenemethanol

2= 1-( chloromethy! ) naphthalene

D3= N-methyl-bis ( 1-naphthalenemethy! ) amine hydrochloride

MI= I-naphthoic acid

M2= i~ 4-( 2-hydroxy -1, 1-dimethy! ) benzyl-N-methyl-1-naphthalenemethylamine
M3= N-1-naphthcgiycine

All substances were dissoived or suspended in 50% or 100% macrogol 400,

Dose levels (mg/kg )

Mice: 100 mg of a test substane
Rats: 10-10C mg of a test substance

Animals
Maie Jcl-ICR mice ( 18-27g; 4-10 mice/group )

Male Wistar rats ( 214-287g; § rats/group )
Mecle Hartley guinea pigs ( 304-520g; isolated organs )
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Procedures / Observations

The spontaneous motility was determined after 1, 2, 3, 4, and 5 hours of treatment.

Anesthetized rats received intravenous doses of test solutions ( 1mL ) by a continuous infusion
pump through a cannula inserted into the right femoral vein. Parameters were determined one
hour after the treatment.

Effect on Isolated [leum of Guinea Pig

The individual effects of a test substance on the contraction of ileum induced by acetylcholine,
histamine, serotonin, barium chloride, nicotine ( at concentrations ranging from 10°M to 10°M )
were determined.

Results

None of the test substances exhibited any effect on the spontaneous movement, however, M1
prolonged the hexobarbital-induced sleep time in mice. An intravenous dose of M2 { 100 mg )
produced a transient decrease in blood pressure in rats. The intravenous administrations of M2
( 30 mg/kg ), M3 ( 100 mg/kg ), and D2 ( 10 mg/kg ) decreased heart rate tn rats. At an
intravenous dose of 100 mg/kg, »oth M1 and D2 increased the respiratory rate in rats. Whereas,
D1 suppressed the contraction of ileum induced by histamine and serotonin, M2 suppressed the
contract:on induced by all the agents.

3. Effcct of Butena@sa HCl, a New Benzylamine-Analogue, on Experimental Hnsa Pedizia - - ~-
Guinea Pigs— Study of Adminsitration Period and Frequency--( E-6; study period not
mentioned ).

Study Objective / Design / Procedures

In this study, the effect of drug on the experimental infection was studied by changing the
duration and frequency of application. Groups of male Hartley guinea pigs (450-600 g; 5/group)
were continuously infected with fungal solutiun ( 10° spores ) for 7 days. Drug was dissolved in a
mixture of polyethylene glycol and ethanol , vol/vol ). Treatment started 10 days after
the drug application ( 0.1 mL of 0.25 to 2.0% ) once or twice daily for 10, 20, or 40 days.

Guinex pigs were sacrificed two days after the final treatment. About 12 tissue sections from a
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plantar were cultured on agar plates for 10 days to detect fungi. Ratios of skin sections using the
number of negative and positive cultures were calculated.

Results

A dose dependent therapeutic effect was observed in the range of %. No difference in
efficacy between the groups treated with 1 and 2% butenafine was observed. In addition, there
was no difference in drug efficacy between once or twice daily drug applications. However, a
better therapeutic efficacy was observed with a longer duration of treatment.

4. Activity of Topical Antifungals on Infected Sites—Skin Permeability and Adsorption to
Horny Materials ( E-7; no dates mentioned ).

Study Objectives / Design / Procedures

This study investigated the permeation, retention, and affinity of butenafine ( KP-363 ) to the
homy layer where supposedly fungi are lodged.

ereut

A gauge ( 2 cm? ) laced with 0.2 mL ( 20 uCi ) of 1% [ '*C ]-KP-363 was attached to each shaved
site of male Hartley guinea pigs ( number, age, body weights not given ) for 6 hours. Animals
were sacrificed after either 6 or 24 hours of exposure. Each application site "vas excised and
processed for the determination of radioactivity. -

funeal Activi

The adsorption of various antifungal agents to horny material was determined by using human
hairs. A phosphate-buffered, sterilized suspension of 100 mg powdacied human hairs was shaken
with KP-363, tolnaftete, clotrimazoleor bifonazels ( 2.006- 200 ug/100mg powdered-hair/ tube ) -
for 1 hour at 30°C. Each tube inoculated with 7' mentagrophytes ( 2x10* cells ) was cultured at
30 °C for 7 days.

In another experiment, after the drug was shakea with a suspension of powdered hairs,
unadsorbed compound was removed by multiple washings and centrifugation. As in the first
experiment, tubes were inoculated with fungus, and cuitured. Presurnably, in this situation, the
organism grew on the hair as its sole source of nutrition. Microscopic examinations were
conducted, and the drug concentration at which no growth was observed was considered as the
minimum inhibition drug concentration ( MIC ).
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Resulis

At 6 hour postapplication, a minimum of 50 ug of butenafine per gram tissue was found in the
epidermis inciuding the horny layer. After 24 hours of exposure, 10 ug or more of drug was still
present in the homny layer, indicating its strong affinity and retention. All antifungal agents
exhibited a strong adsorption onto the human hair. It was inferred that the concentration of KP-
363 in the horny layer following the topical application of 1% solution was sufficient to inhibit
the fungal growth.

5. Studies of Hormone Levels in Rats Treated Subcutaneously with KP-363 for 6 Weeks
( E-15; October 1989 to February 1990 ).

Study Objectives / Design / procedures

[n this study. following the repeated subcutaneous administration of butenafine { 1, 5, or 25
mg/kg ) to male ( 151-172 g ) and female ( 118-133 g ) Slc:Wistar rats for 6 weeks, drug toxicity
and effect on blood hormone levels were investigated. Each test group contained 10 rats per sex.
The test substance was dissolved in 50% macrogol 400.

()bservations

Climical signs

Body weight and food consumption

Estrous cycle ( diestrus, proestrus, estrus, metestius )

Blood hormone levels ( FSH, LH, ACTH, estradiol, progestrone, testosterone, corticosterone )
Necropsy

Absolute and relative body weights ( thymus, adrenals, seminal vesicles, prostate, testis, ovaries,
uterus )

Histopathology

Results

A small but statistically significant decrease ( 5-11%; p< 0.05 to 0.0! ) in gain in body weight
was observed in high dos: males from day 4 to the end of the treatment period. However, no
particular trend in food consumption was observed.

A decrease in esterus frequency due to prolonged diestrus was observed in 3/10 high dose
females. In the same group, a significant increase { 25%; p< 0.05 ) in blocd testosterone level
was observed. Hormone levels in all other treatment groups were comparable with controls.

Necropsy examination revealed a slight hypertrophy of the adrenals in the high dose males. it
was associated with significantly increased absotute ( 26-31%; p<0.05 ) and relative ( 40-44%;
p<0.05 ) adrenal weights. In addition, a significant { p<0.05 ) decrease in the absolute ( 31% )
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and relative ( 27% ) thymus weights was observed in the same male group, however, no
histopathologic lesions were associated with this change,

Acute Toxicity

6. Acute Oral Toxicity in Rats-Limit Test of: PD 010-C-001 ( Tox 010-001: February to
May 1993 ).

7. Acuie Oral Toxicity in Rats-Limit Test of: PD-010-C-003 ( Tox 010-043; April to June
1994 ).

Study Objective / Design / Procedures
The old and new formulations were compared for acute toxicity in the same species.

anmals: Sprague Dawley rats ( 217-280g ). Five rats per sex were used in each study.

Test Substance; Butenafine HCl 1% cream.
Route of Administration: Oral{ Gavage )
Dose: S0p/kg

Observations

Following drug administration, all rats were observed for clinical signs of toxicity and change in
body weight for 14 days. At study termination, animals were subjected to gross necropsy
examinations.

Results - -

No deaths occurred during the observation period. Except for fecal stains and dirty hair coats, no
other gross abnormalities were observed. The oral LD, value for old and new formulations was
found to be greatr than 5.0 g/kg in both sexes.

8. Intra-peritoneal Administration Acute Toxicity Studies of Metabolites of Butenafine
Hydrochloride in Rats ( Tox-010-038; September 1989 to February 1990).

Study Objectirg / Desigﬁ ! Procedures

In this study, acute toxicity of three major butenafine metabolites { M1, M2, M3 ) which are
excreted in the * “d urine, was investigated.
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Animals

Slc:Wistar male ( 127-167g ) and female (102-130g ) rats.
10 rats/sex/dose level,

T'est Compounds and Dose Levels ( mg/kg in 0.1% Polysorbate 80 solution )

Control = Equal volume of water
KP-363 = 500, 1,000, 2,000

M1 = 700, 800C, 1,000, 1,500, 2,000
M2 = 500, 700, 1,000, 1,500

M3 = 700, 800, 1,000, 1,500, 2,000

Note: For chemical names of metabolites, refer to study # 2.
Observations

Observation period: 14 days

Clinical signs and mortality

Body weight ( days 0, 1,4.7, 11, 14}
Necropsy ( 15 days after dosing )

Results
Clinical Of ) | Mortalit;

The clinical signs observed following the administration of metabolites were qualitatively
simiiar, and appeared 1 to 3 hours after dosing. The major signs included decreased iocomotor
activity, staggering gait, asthenia, wa'rry eyes, lacrimation, fecreased respiration, hypothermia,
and blanching of the body surface. These signs were rarely observed in animals receiving the
parent drug.

In case of metabolites, most deaths occurred within 2 days of dosing. After the administration of
butenafine, deaths occurred sporadically between days | and 5. Among the metabolites, M1 was
more lethal ( see table below ).
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Group Distnbution of Deaths

- o P e

Compound  Dose(mg'kg) MALES FEMALES
(Yo Mortality ) (% Mortality )

Control 0 0 0

KP-363 500 0 0

1,000 10 10

2,000 20 10

LD (rug/kg) >2.000 >2,000
Ml 700 0 20

800 70 80

1,000 90 80

1,500 90 80

2,000 100 80

LD, 807 748
M2 500 0 0
700 10 .0

1,000 60 70

1,500 50 60

LD, 942 1,129
M3 700 0 0
500 0 70
1,000 60 80
1,500 70 100
2,000 70 90

LD,, 1,146 825

B Weig

In both sexes, body weights decreased one day after the administration of ali metabolites, and
between days | and 4 after the administration of parent drug However, body weights subsquently
increased and tended to return to normal
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Gross Pathology / Histopathology

The major lesions in rats found dead inciuded adhesion between intreperitoneal organs, retention
of ascites, and retention of gelosis and congestion of hypermia- or hemorrhage- like changes in
the heart. Pathologicaliy, these lesions appeared to be similar for metabolites and butenafine
treated rats. Histopathologic examinations revealed congestion or hemorrhage, capsular
hyperirophy and adhesion of collagen fiber in various organs.

The gross necropsy examination in the survivors of all treatment groups indicated adhesion
between the intraperitoneal organs; histopathologic examinations revealed capsular hypertrophy
and adhesion of collagen fiber in various organs.

Primary lrritation

9. Primary Eye Irritation Study in Rabbits of: PD-010-C-003 ( Tox 010-044; April to June
1994 ).

Procedures / Results

Three voung NZW rabbits of each sex received 0.1 mL of proposed clinical formulation in one
eye of each animal. The untreated eye served as a control. After 24 hours, eyes were examined
and lesions were scored according to Draize.

The treated eye of one rabbit exhibited corneal, iritic, or conjunctival changes. There was no
evidence for corrosion. The maximum total irritation scores for individual rabbits ranged from 2
to 6 out of a maximum possible score of 110. Therefore, the test material was considered as an
ocular nonirritant.

10. Primary Skin Irritation Study in Rabbits of:PD-010-C-003 ( 1ex 010-045; April 1994).

Procedures / Results

Three young NZW rabbits of each sex received topical application of 0.5 mL of the proposed
formulation on one abraded and one nonabraded site under a 1"x 1" gauge on the back of each
animal. All sites were scored for dermal lesions according 10 Draize at 24 and 72 hours
postapplication.

Based on erythema and edema, the Primary Irritation Index was found to be 2.5 ( on a scale of 0-
8 ) through the 72 hour reading. No necrosis, or changes in skin color or texture were observed. It
was concluded that after a single dermal application, the test substance was nonirritant and
noncorrosive in rabbits.
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11. Primary Dermal Irritation Study of Deteriorated Butenafine Hydrochloride in Rabbits
( D-18; January to August 1989 ),

Study Design / Procedures / Observations
Anmimals

Approximately 3 months old NZW rabbits ( 1.88 10 2.20 ky ).
Total 22 rabbits; 12 test sites / substance.

Detentorated Drug Samples

Thermally degraded samples were btained by placing the packaged formulations in a desicator
containing saturated sodium chlonde solution, and the desiccator was stored ia a thermostat at 40
°C for six months. To obtain photodegraded samples, the lotion and crear: formulations were
irradiated with UV light until the residual KP-363 was reduced to 90% ( 10% degradation }.

Dose Giroups

1% KP-362 iotion

Thermally detenorated lotion

Photodetnorated lotion

Thermally deteriorated lotion vehicle

Photodeteriorated lotion vehicle

1% KP-363 cream

Thermally deteriorated cream

Photodeteriorated cream

9. Thermally deteric;:ated cream vehicle

10. Photodeteriorated cream vehicle — . _— .. . -
1. 1% aquecus sodium lauryl sulfate solution ( positive control )

Drug Administrati L {natica of P (rritation Index ¢ Pl

un the shaved dorsal side of each rabbit, six 2.5 ¢cm? sites ( 3 on each side ) were marked. On
each animal, 3 sites were abrarded by peeling the corneum, other sites were left intact. Each site
received application of either 0.5 ml. lotion or 0.5g cream formulation. Twelve sites were
painied with the positive control.

P o —

I I

All occluded sites were exposed to the test substance for 24 hours and then wiped clean with
warm water. For the next seven days, sites were examined twice daily and the dermal iesions
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were scored according to Draize. The primary irritation indices were calculated from the sum of
the scores of abraded and intact sites obtained on days | and 3.

Results / Conclusions

A Pl of 2.2 ( scale 0-8 ) obtained for the positive control categorized it as a moderately irritating
substance. In comaparison, the P11 for the lotion and cream formulations deteriorated by heat and
light were 0.1 and (.3, respectively, indicating only mild irritating effects which were similar to
those observed with the non-deteriorated drug formulations and the corresponding vehicles. It
was inferred that the irritation effects of drug did not change even when subiected to
deterioration treatments which simulated the aging process. Note: This Japanese study has used
a scoring system different from the U. S. study discussed above (# 10 ).

Biodisposition

12. Biological Fate of Butenafine Hydrochloride { KP-363 ) - Absorption, Distribution, and
Excretion in Rats, Guinea Pigs, and Dogs After Single Administration of '“C-KP-363-
( Non-GLP Study ) ( F-1; June 1987 to December 1989 ).

Study Objectives / Desizn / Procedures

This study investigated the absorption, distribution, and excretion of butenafine hydrochloride
after intravenous, subcutaneous, oral, and dermal administration of [ '*C ]-labeled drug.

Animals

Male ( 160-280g ), female ( 160-180g ), lactating ( 170-210g ), and pregnant ( 200-260g } Wistar
rats.

Male Hartley guinea pigs ( 550- 650g ).

Male beagle dogs ( 10-13kg ). — e o .

In each species, 3 animals per experiment were used.

Labeled Drug

Specific activity, 46.1 uC/mg
Radiochemical punty, > 98.4%

" .

Suspension { 0.1% ) and solution ( 0.02% ) of radioactive drug were adjusted to a known specific
radioactivity using norrradioactive drug and Tween 80.
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Rats fasting overnight received radiolabeled drug intravenously ( tail vein ), subcutaneously
( dorsal ), and orally. Dogs fasting overnight received similar doses intravenously ( forefoot ),
and dermally (dorsal ).

For dermal applications, 1% drug solution prepared using vehicle for clinical formulation was
employed. The shaved and occluded dorsal sites recived applications of 2 or 10 mg/kg (2 em? )
in rat, 2 mg/kg { 4 cm? ) in guinea pigs, and 1 mg/kg ( 16 cm?) in dogs.

Pilasma Drug Copcentration

To determine the plasma levels, drug was administered through several routes. Rats of both sexes
and male dogs received 0.2 mg/kg of radioactive drug intravenously. Subcutaneous and oral
doses were administered to male rats at levels of 0.2 or 1 mg/kg, ~nd 0.2 mg/kg, respectively.
Male rats were dermally exposed to radioiabeled drug at 2 or 10 mg/kg level for 24 hours under
occlusion. Dermal exposure in dogs occurred at | mg/kg for 6 hours under occlusion.

Following drug administration, blood samples were drawn from the individual animals at various
postdose time points ranging from 5 minutes to 7 days, and the radicactivity was 'ztermined by
the liquud scintillation method.

Distribut

The drug distribution in the body was determined by whole body radicautography and tissue
radioactivity levels following the administration of radiolabeled drug by different routes.

Male rats dermally exposed to 10 mg/kg drug for 24 hours, were subjected to whole body
autoradiography at 6 hours, and 1, 3, and 7 days postapplication. Following the subcutaneous
administration ( 2.5 mg/kg ) to male and female rats, autorzdiogsams wese-taken-2t 1, 6 hours,
and 1 and 7 days. After | mg/kg intravenous dose, autoradiograms were prepared at 30 minutes
and day | postdose.

To compare absorption through the iniact or damaged skin, male rats received dermal
applications of 10 mg/kg drug for 6 hours under occlusion. To compare absorption at different
drug concentrations, 0.1 and 0.02% solutions were subcutancously administered to rats of both
sexes at 2.5 mg/kg level. For the determination of tissue drug concentration, male rats received
subcutaneous doses of 0.2 mg/kg. The tissue radioactivity was determined at various postdose
time tntervals ranging from | hour to 21 days.
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Pregnant rats received 0.2 mg/kg of [ C]- KP-363 subcutaneously during the organogenic and
perinatal peniods. The radioactivity in tissues of mother and fetus was determined at 6 hours and
day 2 postdose.

Lactating rats were dosed subcutaneously at level of 1 mg/kg. The radioactivity was determined
in matermal and neonatal tissues collected at 6 hours and 1, 3, and 7 days postdose.

Matemal plasma and milk samples obtained during the same period were used to determine the
amount of radioactivity present.

To determine skin distribution of drug, dorsal sides of guinea pigs were exposed for 6 hours to 2
mg radioactive drug per animal, and skin samples for the determination of radioactivity were
collected at 6 hours and day 1 postapplication. The bottom of guinea pig feet were exposed for
24 hours to 2 mg drug per foot. The exposed skin was excised, and processed for
microautoradiograms.

Exerel

The excretion of radioactivity in the urine, feces, bile, and exhaled air was determined following
drug administration to rats of both sexes by dermal applications ( 10 mg/kg ), and via
intravenous, subcutaneous, and oral routes at a level of 0.2 mg/kg. The urine and fecal samples
were collected up to 21 and 7 days, respectively. The samples of expired air were collected after
the subcutaneous radiolabeled dose. The bile samples were collected up to 1 day following 0.2
mg/kg dose to male rats.

[ 'C ]-KP-363 was administered intravenousty tc male dogs { 0.1 11g/kg ) and rats of both sexes
1 0.2 mg/kg ), and 10 male rats subcutaneously ( 1mg/kg ). Blood samples were drawn two hours
after the subcutaneous dose and 30 minutes after the intravenous dose. The amount of
radioactivity in the fiitered ( Amicon filter ) and certrifugedf 1000xg for 10 minutes ) serum was
used to calculate the protein binding rate.

Results
) “ . 3} a

The plasma kinetics of butenafine is summerized in the table adapted from the sponsor ( below ).
Following the topical or subcutaneous dosing at i.0 to 10.0 mg kg, the elimination half-lives in
rat and dog ranged from 36 to 44 hours. However, following the intravenous dose of 0.2 mg/kg,
hait-lives differed widely in two species, from 59 hcurs in dog to 24 hours in rat. In rats, plasma
kinetics was similar in both sexes.
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Plasma Kinetics of Butenafine After Single Doses

| AUC | Elimin.
Dose Cmax Tmax | (ug-eq- | Half-life
Species | (mg/kg) | Route |ng-eq/mL| (Hour) | hr/mL | (Hour)
Rat 02 IV 400 — 2.0 24
Dog. 02 [1v 900 — 15 59
Rat 0.2 }Oral 156 1 19 15
Rat 02 1SC B2 0.5 1.8 27
Rat 10 |sC 234 05 79 | 36
Rat 20 |Topical | 25 | 24 14 3g |
Rat 10.0 ] Topical 53 24 3.7 44 1
Doy, 10 | Topical 3 624 | 02 4

The Cmax in dog following a topical exposure to 1.0 mg/kg only reached a maximum of

3 ng-eq/mL in 24 hours. It was inferred that the low percutaneous absorption following the
topical application of butenafine was due to high affinity of drug for keratin and a tendency to
tocalize within the stratum comeuarn.

Whole ' y

Following the dermal application, a high concentration of radicactivity was observed in the
dorsal side of rats at 6 to 24 hours postdose. After the intravenous dose, high amounts of
radioactivity were present in the intestine, liver, adrenals, pancreas and brown fat; duc to a rapid
elimin: tion. low amount of radioactivity was found in the blood. The distribution aatoradiograph
of the subcutaneous dose indicated an org 1 distribution pattern of radioactivity similar to that
observed after the intravenous administrat, .

In the pregnant rats, the level of radicactivity i: the placenta and matemal blood were similar,
however, fetus contained less radioactivity.

Six houss after the topical application (10 mg/kg, ) in rats, 89% (intact ) and 79% (abraded ) of
the applied radicactivity remained on the sites. The tissue concentrations in the intact and
abraded skin were 17.8 and 173.0 ug/g, respectively. Four days after the application, the
excretion rate in the urine and feces was 4% (intact ) and 25% {abraded ), respectively. The
partioning into the subcuianeous layer was low in both cases. However, a big difference in
maximum plasma concentration was observed, 50-55 ng/mL. in the intact versus 245-271 ng/ml.
in the abraded skin.
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A peak blood concentration of radioactivity was achieved at 6 hours after the subcutaneous dose
(2.5 mg/kg ) in rats. High amounts of radioactivity were found in the intestinal contents, liver,
adrenals, pancreas, brown fat, mesenterium and harderian gland. About 90% of the administered
radioactivity was eliminated in the excreta after 4 days. Following the 0.2 mg/kg subcutaneous
dose, the transfer rate of radioactivity to blood cells was about 7.7%. At 6 hours after the
subcutaneous dose ( 0.2 my kg ), the transfer of radioactivity to fetus was low ( 0.01% pe:
embryo ) in the organogenic period. In the perinatal period, the amount increased to 0.1% per
fetus.

In the lactating rats, the the peak of radioactivity ( 1320 ng/mL ) in the milk was observed at 3
hours after the subcutaneous dose of 1.0 mg/kg. This amount was 6 times higher than the peak
maternal plasma concentration. However, the amount of radioactivity in the organs and tissues of
neonates consuming milk was about half of its mother after one day.

| Distribui

The topical study in guinea pigs revealed a nonhomogenous distribution of radioactivity, ranging
from a high of 50 ug/g in the top 300 um layer including the stratum comeum, to a low of less
thap 0.5 ug/g in 1000-2500 um depth of the skin. The elimination of drug from the skin was
slow, and the stratum corneum contained the highest amount of radioactivity. These data were
also supported by the results obtained from the microautoradiography,

Excreti

The total cumulative excretion rate in unne and teces after 6 hours of topical exposure in rats was
4.9 and 5.2% after 7 and 21 days, respectively. Following the intravenous and subcutaneous
administrations, the rate of excretion was about 90% in both the sexes, more than 60% of it was
excreted in the feces. The urinary excretion rate after the oral dose in rat was little higher than
that of other routes. In dogs, following the intravenous dose, the elimination rate in the excreta
was about 85%.

Biliary Excret | Enterohepatic Cireulati

About 25% of the administered subcut=ieous dose in rats was excreted in the bile after 4 hours,
and about 45% after 24 hours.

Protein Bind.og

After the intravenous and subcutaneous administrations, the drug protein binaing rate in serum
ranged from 90 to 93%.
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13. Biological Fate of Butenafine Hydrochloride ( KP-363 ) - Absorption, Distribution and
Excretioa in Rats after Repeated Administration- ( Non- GLP Study ) ( F-2; June 1987 to
October 1989 ).

Study Objectives / Design / Procedures

In this study, after the repeated subcutaneous and dermal administrations of butenafine to rats,
drug absorption, distribution, metabelism, and excretion were investigated. In addition, drug
conzentration in the skin and fat was detcnnined after a single topical application.

Animals

Six to ten weeks old male Slc: Wistar rats ( body weights not reported ).
3-10 rats per dose group per expeniment.

Procedures for dose preparation, administration, and determination of radioactivity in the
biological samples were essentially similar to study # 12 above. Additionally in this study, the
residues of nonradioactive unmetabolized parent compound were chemically extracted from the
plasmc., iin, and fat, and the drug concentration was determined by the gas chromatography-
mass spectrophotometric method ( GC-MS ).

Frotocols

Rats received once daily subcutaneous dose of 0.2 mg/kg of [ “C ]-KP-363 for 7 days. Blood
samples were drawn at ! hour and one day after the first 6 doses, and up to-14 days after the last
dose.

Radiolabeled drug ( 2mg/kg ) was topically applied to the dorsal skin once daily for 7 days.
Blood samples were collected at 6 hours after the first dose, one day after the first 6 doses, and
up to 7 days afier the last application.

Tissue drug concentrations were determined after the daily subcutaneous ( .2 mg/kg ) and
topical ( 2 mg/kg ) administrations for 7 days.

In three month long dermal studies using nonradioactive drug ( 1, 25, 50, 500 mg/kg/day ), the
concentration of intact drug was determined in the skin, plasma, and fat at ti.e end of dosing and
one month recovery period by GC-MS miethod.

The excretion rate of radioactivity in the urine and feces was determinea following the daily
stbcutaneous administration of drug ( 0.2 mg/kg ) for 7 days.

The effect of KP-363 on the hepatic drug metabolizing erzymes was studied after daiiy
subcutaneous and dermal doses of 10 mg/kg for 7 days.




Page 22

Results

The plasma concentration ot radioactivity following the subcutaneous dosing ( 0.2 mg/kg )
increased gradually and reached a constant value on day 7. After the topical application of 2
mg/kg/day, the concentration in plasma did not increase much during the first 2 days, and then
reached a constant vatue ( 23.4 ng/mL ) until dosing ceased. This plasma concentration and the
corresponding half-life of about 32 hours were similar to that obiained after the single dose

( Cmax 25 ng/mL; T,, 38 hours ).

Tissue Distribut | Conc :

The tissue distribution pattern after the multiple subcutaneous dosing ( 0.2 mg/kg ) was
essentially similar to that observed after the single exposure in study # 12. However, the amount
of radioactivity was several times higher at day 1, and much higher after 7 days. The amounts of
radioactivity were found in the following decreasing order: intesiinal contents, fat, liver,
pancreas. adrenals, and thymus. After the topical applications ( 2 mg/kg ), the residual drug
concentration on the skin was much higher than that observed after the single application. Except
for the skin and fat, no other tissue had any measurable radioactivity.

In three month dermal study, no clear dose response relationship was observed in the skin
concentration of drug. At the end of the one month recovery period (50 mg/kg dose ), the drug
concentration in the skin was reduced to 1/150 of that recorded on day zero. However, a dose-
response relationship was observed in the plasma drug concentration. The concentrations in the
plasma and fat were decreased to 1/6 and 1/9, respectively by the end of the recovery period.

14. Penetration in Skip After Dermal Application of Butenafine HCI ( Non-GLP Study )
( ¥-3; July to September 1990).

Study Objectives / Design / Procedures

In this study, after repeated dermal applications, penetration and retention of butenafine were
studied.

Animals
Male Hartley guinea pigs ( 350-700¢ ).

3 animals / experiment

Test Compounds:

[ "“C ]- KP-363, specific activity= 44.2 uCi/mg, radiochemical purity= 99%
Radioactive compound was diluted with non-labeled drug and dissolved in the
vehicle [ macrogol 400:EtOH:11,0=30:22:50 (w/w ) ].
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Preshaved, 2x2 ¢cm’ dorsal sites of animals received daily dermal applications of 200 ul. of 1% .
test solution ( 5.5 uCi/ 2 mg ) for 7 consecutive days. The application sites in one test group were
occluded. At study termination, skin excised ( 3x3 cm? ) from epidermis side of the application
sites was cut into slices of various thickness. These slices were processed to determine
radioaciivity by liquid scintillation method.

Results / Conclusions

In the occluded sites, very high amount of radioactivity ( 250-500 ug/g equivalent to KP-363
concentration ) was found in 50 um thick slices coniaining stratumn cornzum. The level reached to
a plateau by day 2 and to a constant value by day 7. A fairly high level of radioactivity ( 70-250
ug/g ) was found in the 100- 200 um thick slices containing corium. A low level of raciioactivity

( 1 ug/g ) was observed in 1000-2000 um thick slices involvin,, subcutaneous tissue. However,
irrespective of a low level of radioactivity, a small peak was observed in 1400 to 1700 um depth.
Since a high level of radivactivity was observed in the skin depth of 100-200 um, it was inferred
that butenafine exhibited good skin permeability. The appearance of a small radioactive peak
after 7 days of occlusive treatment was r=iated to changed skin conditions such as high moisture
and Qu/ﬂ”ing.

The pattern of distribution of radioactivity in non-occluded skin was similar to that observed in
the occluded skin. In 50 um thickness, the amount of drug ranged from 200 to 1100 ug/g; the
level ranged from 60 te 130 ug/g in 100 to 200 um thick slices. An amount less than 1 ug/g was
present in depth exceeding 1000 um, and a small peak was observed in depths of 1200 to 1400
um.

15. Metabolism of Butenafine Hydrochloride ( F-4; May 1985 to February 1990 ).
Study Objective / Design / Procedures

In a series of experiments, metabolism of butenfine following its administration through different
routes was investigated.

Animals

Seven weeks old Slc: Wistar rats ( 173-221g; sex of animals not mentioned ).
3 rats/ dose/ experiment.

[ “C ]- KP-363 ( specific activity 44.3 uCi, radicchem.cal put <y > 98.4% ) was diluted with
non-labeled drug to prepare the following solutions.
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0.3% solutton ( 7.15 uCi1/0.17 mg )--oral

0.1% solution ( 44.3 uCiymg )-- intavenous and subcutaneous
1% solution { 10 uCi/mg )--dermal

0.5% and 3.1% non-labeled KP-363 solutions--oral

, inisiat camoli

Following a 500 mg/kg oral dose ( 0.5% solution of cold KP-363 ), excreta samples were
collected up to 20 hours postdose.

Following oral dosing of (.3% solution ( 115 mg/kg ), or 0.1% solution ( 3 mg/kg )
intravenously, urine and bile samples were collected up to 24 hours.

After the subcutaneous administration of 0.1% solution { 0.2 mg/kg ) to rats with cannulated bile
ducts, bile samples were collected after 4 and 24 hours.

Levels of metabolites in the tissues were determined following the dermal application of 1%
solution ( 10 mg/kg ) and subcutaneous administration of 0.1% solution ( 2.5 mg/’kg ). After the
subcutaneous administration, hlood samples were drawn at 6 hours and 4 days postdose; liver,
kidney and fat were removed.

Reference Standards

The totiowing synthetic compounds were used as reference standards ( metabolites) in the
chromatographic analyses of tissues and biological fluids. -

M1= 1- naphthoic acid

M2= N-4-( 2-hydroxy-1, 1-dimethylethyl ) benzy!-N-methyl-1naphthalenemethylarnine
M3= N-l-naphthoglycine

Md4= N-4-( 2-hydroxy-1, 1-dimethyiethyl )-1-naphthalenemethylamine

M5= N-tert-butylbenzyl-N-1-naphthalenemethylamine

M6= 4-tert-butyl-benzoic acid

M7= 4-( 2-hydroxy-1, 1-dimethylethyl } benzoic acid

Results

GC-MS and HPLC analyses of urine and feces indicated that the biological conversions of
butenafine involved N-demethylation ( M4, MS ), N-dealkylation ( M1, M3, 46, M7 ),
hydroxylation of tert-butyl group ( M2, M4, M7 ), hydroxylation of naphthalene nng ( M8 ), and
glycine conjugation of 1-naphthoic acii ( M3 ).

Systeraicaiiy abscrbed drug, extensively bound o plasma proteins, was almost completely
metabolized by methylation, dealkylation, and hydroxylation into 5 major metabolites. Hardly
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any metabolites were detected in the skin after the dermal application, and most of the topically
administered drug remained intacrt.

Subcutaneously administered drug was metabolized rapidly, and only low concentrations of
parent drug were found in the plasma and liver. The plasma metabolites ( M1, M2, M3 ) were
rapidly excreted in the urine or feces. M2 was present at a much higher concentration in the
plasma than M1 or M2, and thereforc, was considered a major drug equivalent. M2 was mainly
excreted in the bile, with a minimum amount found in the urine. The primary urine metabolites
were M1 and M3. Results suggested the presence of conjugates of M1, M2 and M4 in the urine.

Genotoxicity

16. Mutagenicity Test on KP-363 in ar Jn Vive Rat Micronucleus Assay ( Tox-016-046;
November 1994 ).

Study Design / Procedures

Animals:Male ( 711-256g ) and female ( 163-205g ) Sprague- Dawley rats
S rats / sex / dose / harvest time
Vehicle coutrol: 3% acacia solution, 20 mL/kg
Positive coutrol: Cyclophosphamide 6Cmg/kg in deionized water
Test dose levels: 1250, 2500, 5000 mg/kg drug suspension in the vehicle
Initially ~ dose range finding study was conducted in the range of 500 to 5000 mg/kg.
Route of Administraion: Single oral ( gavage ) dose

At 24, 48, and 72 hour harvest times, animals were euthanized and bone marrow smears prepared
from samples drawn from both tibiac were analyzed for the formation of micronucleated
polychromatic erythrocytes (PCEs ).

Results

Butenafine hydrochloride did not induce a statistically significant increase in micronuclei in the
bone marrow PCEs under the assay conditions.

Proposed L.abeling

The nonclinical portion of the proposed labeling is deficient, and does rot fully meet the
requirements set under 21 CFR, 201.5.7. For instance, pregnancy category and the nature of
studies conducted are not mentioned. This reviewer has partially redrafted the text to be
transmitted to the sponsor. In addition, i« sponsor should include the human plasma levels in
the text for companson.
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Carci 5. M is. lmoa; ¢ Feptili

Carcinogenicity studies in animals using butenafine hydrochloride were ngi conducted. Two in
vitrQ assays ( bacterial reverse mutation test, chromosome aberration test in Chinese hamster
lymphocytes ) and one it vivo study ( rat micronucleus bioassay ) revealed no mutagenic or
clastogenic potential for butenafine hydrochloride. A subcutaneous reproduction study conducted
in rats at a dose level 125 times higher than the topical human dose { 0.2 mg/kg/day ) did not
demonstrate any adverse effect on male or female fertility.

Pregnancy
Pregnancy Category B: Subcutaneous doses of butenafine hydrochioride at 25 to 50 mg/kg/day

levels ( equivalent to 125 to 250 times the maximum potential exposure at the recommended
human topical dose ) during organogenesis in rats and rabbits were not *=ratogenic. There are,
however, no studies in the pregnant women, and because animal reproducticn studies are not
always predicitive of human response, this drug should be used only if clearly indicated during
pregnancy.

Toxicologist's Discussion and Interpretation of Safety Data

The sponsor has extensively tested the safety of butenafine hydrochloride in several animal
species ( rat, mouse, dog, rabbit ). The dose levels used in the animal studies were much higher
than the proposed human dose of 0.2 mg/kg/day, and some of these studies were of much longer
duration than the suggested human treatment period of 4 weeks. it must be-mentioned that most
of the nonclinical studies were conducted with the old formulation ( PDC-010-001 ) not
containing 0.5% benzy| alcohol as a preservative. The proposed formulation { PDC-010-003 )
was tested only in a few animal studies, in Phase 3 pivotal clinical trials, and hwman dermal
tolerance and pharmacokinetic studies. However, the sponsor did conduct a few critical studies to
compare the animal toxicity profiles o1 the old and new formulations; no differences were
observed in terms of acute oral toxicity in rats, and primary eye and skin irritation in rabbits.
This reviewer completely agrees with the sponsor that the presence of benzyl alcohol in the
prop-sed formulation will not change the toxicity profile of butenafine hydrochloride in the
animals or humans.

A transient decrease in heart and respiratory rates was cbserved at high intravenous doses ( 10-30
mg/kg ) in rats. However, an intravenous dose of 100 mg/ kg in dogs only caused a slight
decrease in the respiration rate. Buterafine hydro<hloride at dose levels up to 100 mg/kg did not
affect the gasti. intestinal, urogenital or endocrine systems or hcinatologic parameters in rats.

The percutaneous absorption of butenafine in rats following its mul.iple topical applications
( 10 g/ kg ) was low, and almost 90% of the administered dose was recover=d as
unmetabolized drig. The percutaneous absorption in guinea pigs also did not exceed 10%.
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This limited entry into the systemic circulation is reportedly linked to high affinity of drug for
keratin and tendency to localize within the stratum comeum.

After dai'y applications of 100 mg/kg/day in a 12-month study tn dogs, the mean Cmax drig
plasma level reached to 352 ng/mL. However, this high concentration did not produce any
systemic toxicitry. On the other hand, the mean Cmax plasma drug level in human reached only
to a level of 5.0 ng/mL following a daily application of 20 grams of drug for 14 consecutive
days. The human plasma drug level during treatment of tinea pedis with the proposed clinical
formulation ( 1% cream ) remained at (.1 ng/mL level.

More than 90% of the systemically absorbed drug, initially extensively bound to the plasma
proteins, was rapidly metabolized by methylation, dealkylation, and hydroxylation into 5 major
matabolites, which were readily eliminated in the excreta. In rats and dogs, irrespective of the
route of administration and dose level, more than 85% of the administered drug was excreted
within 7 days. The elimination half-life in rat and dog after the topical application was about 41
hours.

Acute dermal ( LDy, ) doses of butenafine hydrochloride in rat were several thousand times the
recommended human dose. In the subchronic and chronic dermal studies, toxicity observed
mainiy at high doses ( 25-500 mg/kg/day ) included dose-dependent reversible eczematous
symptoms in: the skin. No systemic effects were observed at any dose level. The NOEL

( systemic ) in a 12-month dermal study in dogs was estimated to be 25 mg/kg. The NOEL

( systemic, oral ) in -1t was 15 mg/kg.

The acute toxicity profiles of major metabotites ( M1, M2, M3 ) of butenfine gave much lower
LD, values than obtained for the parent compou. i The metabolit~ M1 { i-naphthoic acid ) was
most toxic. However. it must be realized that most of the topical., app'ied drug remained intact,
a fairly small amount was absorbed through the skin, and the metabolites formed were readily
excreted.

Aczording to the sponsor, a short treatment period ( 4 weeks ) exempted the drug from

carcinogenicity and photocarcinogenicity testing. In addition, the results of chronic toxicity,
phototoxicity, photosensitization, and genotoxicity studies did not warrant testing tor potential
carcinogenicity and photocarcinogenicity. The sponsor has a valid point. Traditionally in this
division, unless some alarming indications were received from other studies or human treatment
exceeded 6 weeks, drugs have been exempted from carcinogenicity studies.

A number of short- term studies were conducted to investigate the toxicologic and
pharmacologic effects of degradation products of butenafine hydrochloride. Except for sporaaic
soft stools, no systemic toxicity was observed. The derm2] irritation potential of light and heat
degraded 1% lotion and cream formulations was also investigated. A mild irmitation reaction
observed was similar to that observed with the non-detenorated drug.
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The whole body autoradiography in rats indicated high amounts of radioactivity in the Intestine,
liver, adrenals, pancreas and brown fat. However, because of rapid elimination, a low amount of
radioactivity was found in the blood. On the whole, no significant tiscue accumulation of drug
was observed.

In the subcutaneous and topical reproduction and developmental studies, no changes in the
structural, physical, and functional development of offsprings were observed. Reproductive
performance and other functions of F, generation were similar to the control animals. F,
generation did not exhibit any changes in the survival rate, postnatal differentiation, and sexual
maturity.,

Two in viiro and one in vivo genotoxicity tests indicated that butenzfine hydrochloride was not
mutagenic or clastogenic. Contact allergenicity, phototoxicity, and photocontact allergenicity
tests of butenafine also did not reveal any effects.

The conduct of a few pharmacokinetic studies is questionable. A number of these were non-GLP
studies. In some cases only a small number of animals were used to draw any statistical
conclusions from the data. In some critical studies, animals of both sexes were not used,
therefore, it was not possible to look for any sex related differences. In one instance, even the sex
of the animals used was not mentioned. However, these deficiencies should have been discussed
with the sponsor when these studies were first reviewed in 1993 ( Appendix I ). At this late stage
of drug development, it is not proper to raise such issues.

The sponsor has paid a scant attention to the labeling draft; even the pregnancy category has not
been mentioned. This draft must be revised by the sponsor to meet the requirements set under 21
CFR 201.57.

In a nutshell, irrespective of a few deficiencies, nonclinical studics have projected a safe and
souna toxicity profile for butenafine hydrochloride.

Recommendations

1. From the nonclinical safety point of view, [ have no objection to the approval of this new drug
application.

2. Atan appropriate time, the labeling portion of this review should be transmitted to the
sponsor for changes to be made before the approval of this NDA.

Kumar D. Mainigi, Ph.D., DABT
Toxicologist
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NDA 20-524 Butemilime MC! Craamm [

STATIST!CAL REVIEW AND EVALUATION.

NA#/Drug class: 20-524/18

Applicant: Penederm Inc.

Name of Drug: Butenafine HC| cream 1%

Documents Reviewed: Volumes 1.1, 1.24-1.27, dated Aprit 4, 1995, and

data on disks provided by the sponsor

Type of Report: Clinical.

Indication; Topical treatment of interdigital tinea pedis (athle. 's foot)
due to Epidermophyton floccosum, Trichophyton
mentagrophytes or Trichophyton rubrum

Medical Officer: Nancy Slifman, Ni.D., HFD-540

L. Introduction

The applicant has submitted two studies (protocels PDC 010-001 and PDC 010-
002) as pivotal evidence to support the claim that butenafine HCl cream 1% is safe
and effective in the topica! treatment of interdigital tinea pedis {(athlete's foot).
Throughout the review, the terms "Study CO1", and "study 002" refer to protocols
PDC 010-001 and PDC 010-002, respectively. The treatment name abbreviation
butenafine refers to butenafine HCI cream 1%.

Two studies, 001 and 002, were identical in design. The abjective of these two
studies was to compare the safety and efficacy of butenafine and vehicle when
used once daily for 4 weeks to treat interdigital tinea pedis.

L. Study Desian. Study Populati | Statistical Method

Studies 001 and 002 .- ere randomized, parallel group, vehicle-controlled, eight-
week trials conducted in the United States. Each study had two treatment arms
(butenafine and vehicle). Patients eligible for inclusion in the study were males or
females over the age of 12 years with symptomatic interdigital tinea pedis who had
positive KOH examination and positive mycological culture for fungus. A patient



NOA 2005204 alontioe T Ortan 1V 2

was not ehgible for inclusion in the study if he/she had a moccasin-type tinea pedis,
had clinically significant abnormal laboratory results, received any topical antifungai
treatment during the previous two weeks or had some other conditions. For more
details on exclusion criteria, please see the RMO report.

Since it can take severa! weeks for a specimen to be cultured, patients were
conditionally enrolled perding their baseline culture and laboratory results. Patients
whose baseline tests later ievealed either a negative culture or a clinically
significant abnormal laboratory test were terminated before completing the study.
Patients who conditionally met enrolilment requirements were assigned to receive
butenafine or its vehicle according to a randomization schedule. Patients were
randomized in blocks of four (two active and two vehicle) in order to balance the
two treatment arms.

The baseline visit {(Week () occurred on the same day that study medication started
iVie't 1}, Patients were scheduled to return at Weeks 1, 2, 4, and 8 {Visits 2-5}.
At the baseline visit, all patients were instructed on how and when apply their
study medication.

At Weeks O, 1, 2, 4, and 8, a fungal culture was obtained by inoculating two
culture tubes with skin scrapings from the patient's target lesion. Week O
(baseline) cultures were used to confirm study eligibility by demonstrating growth
of a fungal pathogen (positive culture}. The cultures were held at room
temperature for up to 2 weeks. If no growth was observed in either tube at the
end of two weeks, the baseline cultures were considered negative and the patient
was excluded from the study. Clinical evaluation of the target lesion on the more
severely affected foot was measured at each visit and consisted of the following:

o Signs: Cracking/fissures; e:ytnema; scaling; maceration
e Symptoms: pruritus; burning/stinging

The signs and symptoms of the target lesion were scored separately using the
foliowing scale:

0 = absent (none)

1 =mild {barely perceptible)
2 = moderate (definitely present)
3 =severe {marked, intense}

For entry into the study, patients must have erythema with a score of at least 2

and either scaling or pruritus with a minimum score of 2. Therefore the minimum
score for these 3 major signs and symptoms should total at least 4. A Total Signs
/Symptloms Score was defined as the sum of the scores and therefore should be at

N
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Global Response of the target foot was assessed by the investigator at Weeks 1, 2,
4, and 8. Global Response was defined as 'Cleared’ if there was 100% remission
of chnical signs and symptoms as compared to baseline.

To be considered evaluable for efficacy, a patient had to meet the eligibitity
requirements and return for at least one visit after baseline. A delayed positive
culture occurs when the baseline culture is negative, but the patient subsequently
had a positive Week 1 or Week 2 culture. All patients with delayed cultures were
considered evaluable.

For safety evaluation, at each visit during the study, all medical problems occurring
since previous visit were recorded. At each visit, after the patient had an
opportunity to spontaneously mention any problems, the investigator inquired about
adverse events by asking standard questions. Using definitions established in the
protocol, the investigator classified the adverse events as related or not related to
treatment and also as mild, moderate or severe. To monitor compliance,

the dispensed tubes with study medicatior. were weighed at each visit. Four
patient populations were considered for statistical analysis:

« Safety population of all patients who used at least one dose of the
assigned treatment.

e Per Original Protocol population of all eligible patients who did not violate
the protocol, completed four weeks of assigned treatment and attended the Week
8 visit within a window of plus or minus 3 days ¢f a four week period from the
date of last study medication use. This was tie reviewer's Per Protocol population.

o Per Amended Protocol population of all eligible patients who did not violate
the protocol, completed four weeks of assigned treatment and attended the Week 8
vitit within an amended window of minus 5 or plus 16 days ot a four week period
from the date of last study medication use. This was the applicant’'s Per P.otocol
population.

» Modified Intent to Trrat (MITT) population of all eligible patients who used at
least one dose of the assigned treatment and had minimal efficacy data (at least
one post-baseline visit and had no noteworthy protocol violations). To be included
in the Week 1, Week 2, and Week 4 visits, the visit was required to occur within
plus or minus 3 days of the scheduled date. To be included in the Week 8 visit, the
visit was required to be within a range of minus 5 to plus 16 days c¢. a four week
period from the date of last study medication use. If a visit was missed or out of
range, the last available information was carried forward.
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REVIEWER COMMENT.: As a primary efficacy endpoint, this reviewer cansidered
Overall Cure which was defined as both Mycological Cure (negative KOH and '
negative culture), and investigator's evaluatior; »f Global Response as 'Cleared".
The study hypothesis was as follows: butenafine was superior to vehicle in Overalf
Cure at Week 8 visit. The nuil hypothesis was as follows: there was no difference
between butenafine and vehicle in Overall Cure at Week 8 visit. The Cochran-
Mantel-Haenszel (CMH) test controlling for investigator was used to test the null
hypothesis.

Since the applicant changed the original protocol window for the Week 8 visit from
plus or minus 3 days to a wider window. of minus 5 days or plus 16 days, this
reviewer's Per Original Protocol population was different from the Per Amended
Protocal population used by the applicant. Efficacy results at Week 8 for the Per
Criginal Protocol population were of primary interest. These results were compared
to those for the applicant’s Per Amended Protocol population. Week 8 efficacy
results for the MITT population are also preserted to assess consistency and
robustness of the results. :

According to p:otocol, Global Response of the target lesion was defined as
‘Cleared’ if there was a 100% remission of clinical signs and symptoms as
compared to baseline. Therefore, one would expect the patients with Global
Response of "Cleared” to have Total Signs/Symptoms Score of 0. However, thi-
reviewer found discrepancies in some patients. The Total Signs/Symptoms Score
of 0 is a strong evidence of clinical response, but it is less conservative than the
investigators's Global assessment of ‘Cleared’. Because of the discrepancies, this
reviewer used the endpoint Total Signs/Symptoms Scare of 0 plus Mycological
Cure as a supportive parameter.

As a secondary efficacy endpoint, this reviewer considered Additional Effective
Treatment which was defined as Mycological Cure (negative KOH and negative
culture) plus a Total Signs and Symptoms Score of 0 or 1. Aralyses of the
Additional Effective Treatment rates were performed similarly to the Overall Cure
rates.

To check whether the two treatment groups were balanced relative to age and
baseline Tatal Signs and Symptoms Score, the Wilcoxon rank sum test was used.
The Chi-square tes: was employed to test whether the two treatment arms were
balanced in sex and race. Contingency tables for baseline pathogens had cells with
an expected cell count less than 5. Consequently, an extension of Fisher's exact
test for 2x k tables was used. For the same reason, Fisher's exact tes: for 2x2
tables was used to compare o. currence rates of adverse events in the two
treatment groups. All hypothesis tests were two-sided and used the Type [ error &
— 0.05 to determine statistical significance, except that treatment-by-investigator
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interactions were deemed significant at the 0.1 level.

1), Results
A. Study 0Q1

PATIENTS CHARACTERISTICS

One hundred fifty (150) patients were enrolled by six investigators and randomized
to treatment (77 to butenafine and 73 to vehicle). Of the 150 enrolied patients,
149 used at least one dose of study medication and were included in the safety
analyses. Five patients had delayed positive cultures. Two of them completed the
study and three were terminated early. According to protocol, all five patients with
delayed positive cultures were considerad evaluable.

Of the 150 enrolled patients, 45 (30%) were ruled non-evaluable. Of the 45 non-
evaluable patients, 24 (53%) were on butenafine with 22 being ruled non-evaluable
due to negative paseline culture, one due to abnormal baseline lab results and one
due to moccasin tinea pedis. Twenty one (479%) non-evaluable p ativnts were on
vehicle. Of the 21 non-evaluable vehicle patients, 17 were ruled ncn-2valuable due
to negative baseline culture, 2 due to abnormal baseline laboratory r¢sults and 2
were lost 1o follow-up at baseline. CMH test stratifying by investigator showed
that there was no significant treatment difference in the proportions of patients
ruled non-evaluable (P=0.7). There was a consistency in the pattern of patient
non-evaluability across investigators (P=0.4 in the Breslow-Day test for
homogeneity of the odds ratios). )

Of the 150 randamized patients, 105 (70%) were considered evaluable and were
used in MITT analyses (53 on butenafine and 52 on vehicle). The two treatment
groups were not significantly different {P> 0.3} relative to age, sex, and race (Table
1). Baseline clinical characteristics (Total Signs/Syimptoms Score for the target
lesion and pathogens) were also balanced in the two treatment groups (P=0.3,

Table 1).
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Table 1. Patient Demographic and Clinical Characteristics, . o]
MITT Popuiation in Study 001
Butenafine HCI Cream 1% Vehicle P-value
N=53 N=52

Sex_ i

Male 40 (75%) 37 {71%]) 0.6*

Female 13 {25%) 15 {29%)
Median Age {years) 37 39 0.3t
Race

Caucasian 20 {38%) 27 {52%)

Black 12 (23%) 7 (13%) 0.3~

Other 21 {40%) 18 {35%)
Baseline Median "
Sign/Symptom Scaore 8 8.5 0.3t
(Target Lesion} i
Pathogen "

T. rubrum 42 (79%) 46 (88%)

E. flocossum 4 (8%) 1 (2%) 0.38

T. mentagrophytes 7 {13%) 5 {10%)

* P-value in the Chi-square test.
§ P-value in Fisher's exact test.
t P-value in the Wilcoxop rank-sum test,

Of the 105 evaluable patients in the MITT analysis, 27 (26%) were excluded from
the Per Original Pratocol analysis. None of the excluded patients could be classified
as an 'early failure' (i.e. withdrew due to adverse event or lack of response to the
study drug). Of the 27 excluded patients, 6 missed Week 8 visit and 21 patients
had the Week 8 visit outside the plus or minus 3 day window. Of the 78 patients
in the Per Original Protocol analyses, 41 (53%) were treated with butenafine and
37 (47%) were treated with vehicle.

Of the 105 evaluable patients in the MITT analysis, 10 (10%) were excluded from
the Per Amended Protocol analysis. None of the excluded patients could be
classifted as an 'early failure' (i.e. withdrew due to adverse event or lack of
rasponse to the study drug). Of the 10 excluded patients, 6 missed Week 8 visit
and for 4 patients the Week 8 visit was outside the amended window of minus 5 or
plus 16 days. Consequently, Per Amended Protocol analyses included 95 patients
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with 50 (53%) on butenafine and 45 {47%) on vehicle.

REVIEWER COMMENT: According to protocol, Global Respor:se of the target lesion
was defined as ‘Cleared’ if there was a 100% remission of clinical signs and
symptoms as compared to baseline. Therefore, ane would expect the patients
with Global Response of "Cleared’ to have Votal Signs/Symptoms Score

of 0. ..However, this reviewer found discrepancies in 8 patients All 8 patients had
Total Signs/Symptoms Score of 0 but Global Response of only ‘Exceilent’ (80%-
99% improvement of clinical signs and symptoms). Because of the discrepancies,
the reviewer will use the endpoint Total Signs/Symptoms Score of 0 plus
Mycological Cure as a supportive parameter.

EFFICACY

Since three investigators {Beutner, Shupack, and Weinstein) had fewer than 9
patients per treatment arm, they were combined together. The primary efficacy
endpoint assessed at Week 8 was Overall Cure (Mycological Cure plus
investigator's Global Assessment of "Cleared"). Overall Cure rates in Study 001 in
the three efficacy populations are shown in Table 2. As can be seen from Table 2,
in the Per Original Protocol population, the Overall Cure rates were 22% in the
butenafine-treated group and 11% in the vehicle-treated group (P=0.14). For
comparison, in the applicant's Per Amended Protocol population, the Overall Cure
rates were 22% in the butenafine group and 9% in the vehicle group (P =0.056).
In the MITT analysis, the Overall Cure rates were 21% in the butenafine group and
8% in the vehicle group (P=0.035). The treatmenc by investigator interaction was
nat significant in all three analyses {P>0.3 in the Brestow-Day test for
homogeneity of the odds ratios).
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* Cochran-Mantel-Haenszel test, stratifying by investigator

Table 2. Overall Cure Rates at Week 8 in Three Efficacy Populations, Study 001
Population Treatment
Total P-value*
Butenafine Vehirle 2 value
Per Number Cured 9 4 13
Original .
Protocol Number Treated 41 37 78 0.14
Percent Cured {%o) 22% 11%
Per Number Cured 11 4 15
Amender]
Protocol Nurnber Treated 50 45 95 0056
Percent Cured (%) 22% 9%
MTT-LOCF | Number Cured 11 4 156
Number Treated 53 52 105 0.035
Percent Cured (%) 21% 8%

As a supportive etficacy endpoint at Week 8, this reviewer considered Total
Signs/Symptoms Score of O plus Mycc'agical Cure. The cure rates for the
supportive efficacy endpoint in Study 01 in the three efficacy populations are
shown in Table 2a. As can be seen from Table 2a, in the Per QOriginal Protocol
populaticn, the cure rates were 37% in the butenafine-treated gr~up and 14% in
the vehicle-treated group (P=0.016). For comparison, in the apphcant’s Per
Amended Protocol population, the cure rates were 34% in the butenafine group and

11% in the vehicle group (P=0.006).

tn the MITT analysis, the cure rates were

32% in the butenafine group and 12% ir the vehicle group (P=0.009). The
treatment by investigator interaction was not significant in all three analyses
(P> 0.5 in the Breslow-Day test for homogeneity of the odds ratios).
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Table 2a. Cure Rates at Week 8 for the Supportive Efficacy Endpoint {Total
Signs/Symptoms Score of O plus Mycological Cure} in Three Efficacy
Poputaticns, Study 001

— l —

Population Treatment

Total P-value*
Butenafine | Vehicle o ratue

Per Number Cured 15 & 20

Original —

Protocol Number Treated 41 37 78 0.016

Percent Cured (%) 37% 14%
Per Number Cured 17 5 22
Amended
PrOtOCOI Number TreatEd 50 45 95 0.006
Percent Cured (%) 34% 11%

MTT-LOCF | Number Cured 17 6 23
Number Treated 53 52 1056 0.009
Percent Cured {%) 32% 12% {

* Cochran-Mantel-Haenszel test, stratifying by investigator

The secondary efficacy endpoint assessed at Week & was Additional Effective
Treatment (Mycological Cure plus Total Signs and Symptoms Score of O or 1}. The
Additional Effective Treatment rates in Study 001 in the three efficacy populations
are shown in Table 3. As can be seen from Table 3, in the Per Original Protocol
nopulation, the Additional Effective Treatment rates were 61% in the butenafine-
treated group and 22% in the vehicle-treated group (P<0.001}. For comparison, in
the applicant's Per Amended Protocol population, the Additional Effective
Treatment rates were 56% in the butenafine group and 18% in the vehicle group
(P<0Q.001). In the MITT analysis, the Additional Effec.iva Treatment rates were
55% in the butenafine group and 17% in the vehicle grou: {P=0.001). The
treatment by investigator interaction was not significant in all three analyses
(P>0.4 in the Breslow-Day test for homogeneity of the odds ratios..

Subgroup analyses were performed for the Additional Effective Treatment rates in
the Per Amended Protocol population adjusting for gender, race and age group
{below 45 years old, 45-65 years, and over 65 years old). Butenafine was
significantly (P<0.001) superior to vehicle when adjusting for gender, race or age
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group. The superiority of butenafine was more apparent in males than in females, in
Caucasians or Hispanics than in other groups and in patients younger than 45 years
old.

Tahle 3. Additional Effective Treatment Rates at Week 8 in Three Efficacy
' Populations ¢f Study 001
FPopulation Treatment
_ - Total P.value®
Butenafine Vehicle
Per Number Cured 25 8 33
Original
Protocol Number Treated 41 37 78 <0001
Percent Cured {%) 61% 22%
Per Number Cured 28 8 36
Amended
Protoco‘ Number Treated 50 45 95 <0001
Percent Cured (%) 56% 18%
MTT-LOCF | Number Cured 29 9 38
Number Treated 53 52 1056 < 0.001
Percent Cured (%) 55% 17% L

* Cochran-Mantel-Haenszel test, stratifying by investigator

SAFETY

In 3tudy 001, of the 150 patients enrolied, 149 received at least one dose of study
medication and thus were included in Safety population, with 76 (51%) receiving
butenafine and 73 {49%, receiving vehicle. A totez! of 52 patients were exposed
to butenafine for four weeks while 50 were exposed to vehicle for that period. A
total of 48 (32%) patients were dropped from the study before the end of four
weeks of treatment.

The number of adverse events possibly, probably or definitely drug-related was very
low during the eight weeks of the studv. No patient in the butenafine group
withdrew from the study due to treatment-relatec reasons. The number of patients
and occurrence rates for most common adverse events are presented in Table 4.
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Table 4. Frequencies and Occurrence Rates of Most Common Adverse
Events in Study 001, by Treatment Group 4
—— — — !
Body System Treatment Group Total P-value*
_ ) N=143
Butenafine Vehicle
' N=76 N=73
Body/General 7 (9%) 6 (8%) 13 (9%) 1.0
Body/Head 2 (3%) 5 (7%) 7 (5%} 0.3
Skin . 4 (5%) 1 (1%) 5 {(3%) 0.4
Respiratory 1 (1%) 1 (1%) 2 {1%) 1.0
Metabolic&Nutritional 1 {1%) 1 (1%) 2 {1%) ‘ 1.0

* P.value in Fishar's exact test.

As can be seen in Table 4, the butenafine group was comparable to the vehicle
group in the occurrence rates of adverse events

REVIEWER CONCLUSIONS: In the Per Original Protacol population oi Study 001,
butenafine was not statistically superior to vehicle in tl.e Overall Cure rate

(P=0.14). However, butenafine was statistically superior to vehicle in the analysis
of the supportive efficacy endpoint (Total Signs/Symptoms Score of 0 plus
Mycological Cure) with P=0.016 and in the analysis of the secordary efficacy
endpoint Additional Effective Treatment (P<0.001).

In the applicant’s Per Amended Protocol population, the differsnce between
butenafine and vehicle in the Overall Cure rate was very close to being statistically
significant (P=0.056). The difference between butenafine und vehicle in the
analysis of supporiive efficacy endpoint (Total Signs/Symptoms Score of 0 plus
Mycological Cure) was stat’stically significant with P=0.006. In the analysis of
Additional Effective Treatment rate, the difference between butenafine . «d vehicle
was statistically significant with P<0.001. Subgroup analyses adjusting for
gender, race, or age group supported the results of the efficacy analyses.

Butenafine was comparable to vehicle in occurrence rates of adverse events
(P>0.3). No patient in the butenafine group withdrew from the study due to
treatment-related reasons.
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A. Study 002
PATIENTS CHARACTERISTICS

One hundred nineteen (119) patients were enrolled by four investigators and
randomized to treatment (60 to butenafine and 59 to vehicle). All 119 patients
received study medication and were included in the safety analyses. Two patients
had delayed positive cultures. One of t'.em completed 4 weeks of treatment and
the other was terminated three weeks into study. According to protocol, both
patients with delayed positive cultures were considered evaluable.

Of the 119 enrolled patients, 39 (33%) were ruled non-evaluable. Of the 39 non-
evaluabie patients, 20 (51%) were on butenatine with 19 being ruled non-evaluable
due to negative baseline culture, and one du: to ineligible baseline medication.
Nineteen {49%) non-evaluable patients were on vehicle. Of the 19 non-evaluable
vehicle patients, 17 were ruled non-evaluable due to negative baseline culture, one
due to abnormal baseline laboratory results and one patient was lost to follow-up at
baseline. The CMH test stratifying by investigator showed that there was no
significant treatment difference in the proportions of patients ruled non-evaluable
(P=0.8). There was a consistency in the pattern of patient non-evaluability across
investigators (P =0.5 in the Breslow-Day test for homogeneity of the odds ratios).

Of the 119 randomized patients, 80 {67 %) were considered evaluable and were
used in MITT analyses (40 on butenafine and 40 on vehicle). The two treatment
groups were not significantly different (P>0.1} in age, sex, and race {Table 5).
Baseline clinical characteristics (Total Signs/Symptoms Sccre for the target lesion
and pathogens) were also balanced in the two treatment groups {P>0.2, Table 5).




NDA 10-524 Buiendfine HCT Credam Lo

Table b. Patient Demographic and Clinical Characteristics,
MITT Population in Study 002
Butenafine HC) Cream 1% Vehicle P-value
N=40 N=40
Sex
Male 26 (659%) 30 (75%) 0.3*
Female 14 {35%) 10 ({25%)
Median Age {years) 34 39 0.1t
'Race .
Caucasian 21 (53%) 29 (73%)
Black 7 {17 %) 3 (7%} 0.2*
Other 12 (30%) 8 (20%)
Baseiine Median _
Sign/Symptom Score 1 12 0.4t
(Target Lesion)
Pathogen
T. rubrum 38 (95%) 35 (88%)
E. flocossum 1{2%) 0 (0%) 0.2%8
T. mentagrophytes 1 (2%) 3(8%)
Other 0 (0%) ﬂ_ 2 {5%)

* P-value in the Chi-square test.
§ P-value in Fisher's exact test.
t P-value in the Wiicoxon rank-sum test.

Of the 80 patients included in the MITT analysis, 17(21%) were excluded from the
Per Original Prot~col analysis. None of the excluded patients r¢ .ld be classified as
an ‘early failur- 2. withdrew due to adverse event or lack of response to the
study drug). & 17 excluded patients, for 2 patients Week 8 visit occurred at
Week 6, three patients were lost to follow-up and 12 patients had Week 8 visit
autside the plus or minus 3 days window. Of the 63 patients in the Per Original
Protocol analyses, 32 were treated with butenafine and 31 were treated with

vehicle.

Of the 80 evaluate patients in the MITT analysis, 6 (B%) were excluder frcm the
Per Amended Protocol analysis. None of the excluded patients could be classified
as an ‘early failure’ {i.e. withdrew due to adverse event or lack of response to the
study drug). Of the 6 excluded patients, for 2 patients Week 8 visit occurred &t
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Week 6, three patients were lost to follow-up and one patients had Week 8 visit
outside the amended window of minus 5 or plus 16 days. Consequently, the Per
Amended Protocol population included 74 patients (38 on butenafine and 26 on
vehicle).

REVIEWER COMMENT: /According to protocol, Global Response of the target lesion
was defined as 'Cleared’ if there was a 100% remission of clinical signs and
symptoms as compared to baseline. Therefore, one would expect the patients with
Global Response of “Cleared’ to have Total Signs/ Symptoms Score of 0.

However, this reviewer found discrepancies in 6 patients. One of the six patients
had Total Signs/Symptoms Score of 1 (scaling = 1) but Global Response of
‘Cleared’. The other 5 patients had Total Signs/Symptoms Score of 0, but in 3 of
them Global Response was ‘Excellent’ and in two of them Global response was
only ‘Good’ (50%-79% improvement of clinica! signs and symptoms). Because of
the discrepancies, this reviewer will use the endpoint Total Signs/ Symptoms Score
of 0 plus Mycological Cure as a supportive parameter.

EFFICACY

The primary efficacy endpoint assessed at Week 8 was Overall Cure {Mycological
Cure and Investigator Global Assessment of "Cleared”). Overall Cure rates are
shown in Table 6. As can be seen from Table 6, in the Per Criginal Protocol
population, the Overall Cure rates were 28% in the butenafine-treated group and
6% in the vehicle-treated group (P=0.02). For comparison, in the applicant's Per
Amended Protocol population, the Overall Cure rates were 24% in the butenafine
group and 6% in the vehicle group (P=0.018). In the MITT analysis, the Overall
Cure rates were 23% in the butenafine group and 5% in the vehicle group
(P=0.012). The treatment by investigator interaction was not significant in all
three analyses {P>0.4 in the Breslow-Day test for homogeneity of the odds ratios).
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Table 6. Overall Cure Rates at Week 8 in Three Efficacy Populations, Study 002
Population Treatment
Total -valuye*
Butenafine | Vehicle otal | P-value
;Pcr Nuinber Cured 9 2 11
Original )
Protocol Number Treated 32 31 63
Percent Cured | %) 28% 6% 0.02
Per Number Cured 8 2 11
Amended
Protocol Number Treated 38 36 74 0.018
Percent Cured {%) 24% 6%
MTT-LOCF | Number Cured g 2 11
Number Treated 40 40 80 o "01 )
Percent Cured (%) 23% 5%

* Cochran-Mantel-Haenszel test, str-atifying by investigator

Subgroup analyses were performed for the Cverall Cure rates in the Per Amended
Protocol population adjusting for gender, race and age group (below 45 years, 45-
65, and over 65 years old). Butenafine was significantly (P <Q.04) superior to
vehicle when adjusting for gender or race. The superiority of butenafine was more
apparent in males than in females, in Caucasians than in other groups and in
patients younger than 45 years oid.

As a supportive efficacy endpoint at Week 8 this reviewer considered Total
Signs/Symptoms Score of O plus Mycological Cure. The cure rates for the
supportive efficacy endpoint in Study 002 in the three efficacy populations are
shown in Table 6a. As can be seen from Table 6a, in the Per Original Protocol
population, the care rates were 31% in the butenafine-treated group and 13% in
the vehicle-treated group (P=0.066). For comparison, in the applicant's Per
Amended Protocol population, the care rates were 29% in the butenatine group and
11% in the vehicie group (P=0.035). In the MITT analysis, the cure rates were
2€% in the butenafine group and 10% in the vehicle group {(P=0.021}. The
treatment by investigator interaction was not significant in all three analyses
(P> 0.5 in  ~ Breslow-Day test for homogeneity of the odds ratios}.
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* Cochran-Mantel-Haenszel test, stratifying By investigator

Table 6a. Cure Rates at Week 8 for the Supportive Efficacy Endpoint (Total
Signs/Symptoms Score of O plus Mycological Cure) in Three Efficacy
Populationg, Study 002
Population Treatment
Total P-value*
Butenafine Vehicle o value
Per Number Cured 10 4 14
Original ] .
Protocol Number Treated 32 31 63 0.066
Percent Cured (%) 31% 13%
Per Number Cured 11 4 15
Amended [
Protocol Number Treated 38 36 74 0.035
Percent Cured (%) 29% 11%
MTT-LOCF | Number Cured 11 4 15
Number Treated 40 40 80 0.021
Percent Cured { %] 28% 10% N

The sc.o~dary efficacy endpoint assessed at Week 8 was Addjtional Effective
Treatment (Mycological Cure plus Total Signs and Symptoms Score of O or 1). The
Additional Effective Treatment rates in Study 002 in the three efficacy populations

are shown in Table 7. As can be seen from Table 7, in the [er Original Protocol
population, the Additional Effective Treatment rates were 59% in the butenafine-

treated group and 23% in the vehicle-treated group (P=0.001). For comparison, in

the applicant's Per Amended Protocol population, the Additional Effectiv.
Treatment rates were 63% in the butenafine group and 22% in the vehicle group
(P<0.001). Inthe MITT analysis, the Additional Effective Treatrnent rates were
63% in the butenafine group and 20% in the vehicle group (P« 0.001). The
treatment by investigator interaction was not significant (P> 0.7) for the Per
Qriginal and Per Amended Protocol populations in the Breslow-Day test for
homogeneity of the odds ratios. For the MITT population, the treatment by
Investigator interaction was significant {P=0.07 in the Breslow-Day Test). This
interaction was quantitative: for different investigators, the difference between
treatment groups was of different magnitude but in the same direction.

Subgro.p analyses were performed for the Additional Effective Treatment rates in
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the Per Amended Protoco! population adjusting for gender, race and age group
(below 45 years, 45-t5, and over 65 years old). Butenafine was significantly
{P=0.001) superior to vehicle wher: adiusting for gender, race or age group. The
superiority of butenafine was more apparent in males than in females, in Hispanics
and Caucasians than in other groups, and in patients between 45 and €5 years old.

* Cochran-Mantel-Haenszel test, stratifying by investigator

SAFETY

Table 7. Additional Effective Treatment Rates at Week 8 in Three Efficacy
Popuiations in Study 001
Popuiation Treatment
Total P-value*
Butenafine Vehicle ota value
Per Number Cured 19 7 26
Original . ;
Protocol Number Treated 22 31 63 0.001
Percent Cured (%) 59% 23% )
Per Number Cured 24 8 32
Amended
Protocol Number Treated 38 36 74 <0.001
Percent Cured (%) 63% 22%
MTT-LOCF | Number Cured 25 8 33
Number Treated 40 40 80 <0.001
{ Percent Cured (%) 63% 20%

All 119 patients enrolled in Study 002 received at least one dose of study
medication and thus were included in Safety population, with 60 (50%) receiving
butenafine and 59 (50%) receiving vehicle. A total of 40 patients were exposed
to butenafine for four weeks while 36 were exposed to vehicle for that period. A
total of 43 (36%) patients were dropped from the study before the end of four
weeks of treatment.

The number of adverse events possibly, probably or definitely drug-related was very
tow during the eight weeks of the study. No patientin the butenafine group
withdrew from the study due to treatment-related reasons. The occurrence rates




NDA 20-524 Bultrmﬁnf HCT Cream % '8

for most common adverse events and the corresponding numbers of patients are
resented in Table 8.

Tabie 8. Frequencies and Occurrence Rates of Most Common Adverse
Events in Study 002, by T -atment Group
Body'-'System Treatment Group
Total F-value*
Butenafine Vehicle N=119
N =860 N=59
Bady/General 4 (7%) 7 (12%)}) 11 (9%) 0.4
Body/Head 0 (0%) 2 13%) 2 (2%) 0.2
Skin 1 (2%) 4 {7%) 5 (4%) 0.2
Metabolic&Nutritional 3 (5%) 2 (3%) 5 {4%]} | 1.0

* P-value in Fisher's exact test.

As can be seen in Table 8, the butenafine group was comparable to the vehicle
group in the occurrence rates of adverse events.

REVIEWER CONCLUSIONS: in the Per Original Protocol population of Study 002,
butenafine was statistically superior to vehicle boih in the Overall Cure rate

(P=0.02) and in the Additional Effective Treatment rate {P=0.001).

In the applicant’'s Per Amended Protocol population, butenafine was statistically
superior to vehicle both in the Overall Cure rate (P=0.018 } and in the Additional
Ef.ective Treatment rate (P<0.001). Subgroup analyses adjusting for gender, race,
or age group supported the results of the efficacy analyses.

Butenafine was comparable to vehicle in occurrence rates of adverse events
P>0.2). No patient in the butenafine group withdrew from the study due to

treatment-related reasons.
C. Integrated Safety Analysis of Studies 001 and 002

Combined data from 268 patients in Studies 001 and 002 were used to compare
butenafine and vehicle with respect to occurrence rates of most common adverse

even:s (Table 9).
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Table 9. Integrated Analysis of Frequencies and Occurrence Rates of Most
Common Adverse Events in Studies 001 and 002, by Treatment Group
Body System Treatment Group 1
Total P-value*
Butenafine Vehicle N=268
N=136 N=132 p
Body/General 11 (8%) 13 {10%) 24 (9%) 0.6 .
Body/Head 2 {1%) 7 {5%;) 9 (3%) 0.08
|Skin : 5 {4%) 5 (4%) 10 {4%]) 1.0 J
ILMetabolic&Nutritional 4 {3%) 3 (2%} 7 (3%) 0.7

*P-valve in the Chi-square test.

As can be seen from Table 9, integrated analysis of adversc events in Studies 001
and 002 showed that the butenafine group was comparable to the vehicle group in
the occurrence rates of adverse events.

IV._SUMMARY AND CONCLUSIONS (Which may be conveved to the Sponsori

Based on the analyses of the "gr Original Protocol population of Study 001,
buteonafine was not statistically superior ta vehicle in the Overall Cure rate
(P=0.14). However, butenafine was statistically superior to vehicle in the anaiysis
of the supportive efficacy endpoint (Total Signs/Symptoms Scare of O plus
Mycological Cure! with P=0.016 and in the analysis of the secondary efficacy
endpoint Additional Effective Treatment with P<0.001. In the analysis of the
MITT population of Study 001, butenafine was statistically superior to vehicle in
Overall Cure (P =0.035}, in Additional Effective Treatment {P<0.001} and with
respect to the Total Signs/Symptoms Score plus Mycological Cure (P=0.009}.

Based on the analyses of the Per Original Protoco! population of Study 002,
butenafine was statistically superior to vehicle both in the Overall Cure rate

(P =0.02) and in the Additional Effective Treatment rate (F=0.001;. MITT
analyses and subgroup analyses adjusting for gender, race, or age group supported
the efficacy of butenafine.

Butenafine was comparable to vehicle in occurrence rates of adverse events
(P>0.08). No patient treated with butenafine withdrew from the studies due to
treatment-related reasons.

Thus, the analyses of the primary efficacy endpoint Overall Cure in the Per Original
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Pratocol population demonstrated statistical superiority of butenafine to its vehicle
only in Study 002 (P<0.02). In the Per Original Protacol population of Study 001,
butenafine was not statistically superior (P=0. 14) to its vehicle in Overalf Cure.
However, in the Per Original Protocol population cf Study 001, butenaline was
statistically superior to its vehicle with respect to the supportive efficacy parameter
Total Signs/Symutoms Score of 0 plus Mycological Cure (P=0.015) and with
respect to the secondary efficacy endpoint Additional Effective Treatment
(P<0,001). MITT analyses and subgroup analyses adjusting for gender, race, or
age group supported the efficacy of butenafine. Both Studies 001 and 002
supported the applicant's claim that butenafine had a tolerable safety profile.

This is a matter for the clinical judgement of the reviewing medical division to
decide whether these results demonstrated therapeutical superiority of butenafine
to its vehicle.
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due to Epidermophyten floccosum, Trichoznyton
mentagrophytes or Trichophyton rubium

Medical Officer: Nancy Slifman, M.D., HFD-540
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1

The revicwing medical officer {RMO) differed from the sponsor in determining
evaluability of patients and in assessing bacteriologicai outcomes. The RMO found
that patient SR ehicle) in Study 002 had & positive culture for “yeast’ at
baseline. No cultures at any time during the study were positive for
dermatophvytes. The medical reviewer believes that this patient does not meet the
inclusion criteria to support the labeling indication (i.e., treatment of interdigital
tinea pedis due to E. Floccosum, T. mentagrophytes, or T. rubrum) and shauld be
excluded from the efficacy analyses submitted by the sponsor. Consequently, in
this addendum, the efficacy will be re-analyzed excluding patientJilille -~

'n addition, the reviewing medical officer noted that patient‘(vehiclel in
Study 002 had a positive cuiture only for S. hyzlinum at baseline and a positive
culture for T. rubrum only at wesk 4. “fhe RMO believes that as a ‘worst case’
scenarfo, patient“!so %uld be excludead from the efficacy analyses
because of lack of dermatopfiyte at basetine {although the pstient was positive for
7. rubrum at week 4). Consecuently, in this addendum, the efficacy will also be
re-anzlyzed excluding both patients

BEST POSSIBLE COPY
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vables 1 and 1A show the Primary efficacy parameter Overall Cure (Negative -
Mycology + Investigator’s Globz! of ‘Cleared’) at week 8 in Study 002 excluding
patient alone and both patients respectively.

Tablz 1. Overali Cure (Negative Mycology - Investigator’'s Global of ‘Cieared’)
at Week 8; Exclusion of Patient

MITT Sponsor’s per Origin_a;?e_;r
protocol | protocol
Butenafine 9/40 (23%) /38 (24%) 9/32 (28%:
Vehicle 2/38 (5.1%) 2/35 (5.7%} 2130 {6.7%)
LP-vaiue' 0.014 ____0.022 0.029 -

* Cochran-Mantel-Haenszel test stratifying by investigator.

Reviewar’s Comment: Threse results indicate that with exclusion of patient

‘ there was a statistically significant difference (P<0.029) between the

butenafine and vehicle treatment qroups at week 8 {end of study) in all 3 statistical

populations. ;

Table 1A. OCverall Lure {Negative Mycclogy + Investigator's Global of ‘Cleared’)
at Weck 8; Exclusion of Both Patiants

—miﬁ
‘ MITT Sponsor’s per Original per
protocol protocol
Butenafine 9/40 (23%) 3/38 (24 %) 9/32 {28%)
Vehicle 2/38 (5.3%) 2/34 (5.9%) | 2/29 (6.5%)
P-value* 0.014 ] 0.022 0.029 II

TNV N I T S T -
* Cochran-Mantel-Haenszel test stratifying by investigator. B
Reviewer’s Comment: These resuits indicate that with exclusion of both patients
there was a statistically significant difference (P<0.025)
between the butenafine and/vé‘hicle treatment groups at week 8 (end of study) in
al! 3 statistical popularions.

Tables 2 and 2A show the cure rates for the Supportive Efficacy Endnoint
(Negative Mycology + Total Signs/Symptoms Score of O in terget lesion} at week 8
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in Study 002 excluding patient aicna2 ans boir patients )
respectively.

Table 2. Negative Mycology + Total Signs/Symptoms Score of O {target lesion)

a2t Week 8; Exclusisn cf Patient

1 T RIS

} ITT i Sponsor's per | Criginal per l.
i | protocol L protecol 1!
1§ ; i
{ Suterafinz 11/43 (28%j 1138 {28%; | 10/32{81%) il
i . i ’ - - o - ';
! Vehicte { 4/29{10%) £/3511%) | 4/20{15%) &k
, + T -"'_Ji
£ = '
i P-value * 0.025 C.042 |  0.081 !
*®

Sochran-Mzantel-Hasnszel test stratfying by investigetor.

Reviewar’s Comment: These resuits indicate that with exclasion of patient

tnere was a statistically significant (P<0.043} difference between the
buterafine and vehicie treatment groups at wezk 8 lend cf study) only in MITT and
sponso:’s ner protocol populations. The difference betweer traatrnent groups was
not significant in the per original protocol population {P=0.081).

Table 2A. Negative Mycology + Total Signs/Sympterns Score of § ltzrget lesion)
at Week 8; Exclusion of Both Patients

——

* Cochran-Mantael-Haenszel test stratifying by investigator.

i T MITT Sponsor’s per Original per ﬁ
protocol protocei
Butenafine \ 11/40 {(28%) 11/38 (29%]) 10/32 {31%]) ﬁ
Vehicle 4/38 {11%; 4/34 (12%}) | 4/25 (14%) |
P-value* 0.026 0.044 i 0.081 = d
, 2

Reviewer's Comment: These results indicate that with exciusion of both patients

there was

statistically significant {P <0.044) difference

between the butenafine and ¥ehicle treatment groups at week 8 {end of study) only
in MITT and sponsor’s per protocol populations. The difference between the two
treatment groups was not significant in the per original protocol population

(P=0.081).
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Tables 3 and 3A show the cure ratas for Lddisiznal Effective Treztmeant (Negative

Mycology + Total Signs/Symptems Score of O or 7 in target lesion) at week 8 in
Study 002 excluding patient

respectively.

alor:i2 and both patienis

Table 3. Additional Effective Treatment (Negative Mycology + Total
Signs/Symptoms Score of 0 or 1) at Week 8;
Exciusion of Patient

I

§

i

3\.1.1.—.—

il

Sponsor's per
protocol

Criginai per
; protocol

Butenafine

23/4G {58%)

22/38 (58%}

i 18/32 {56%)

« Vehicle

1 srzs 21%)

8/35 {23%;

P-value*

<0.001

0.001

7/30 (23%)
| 0.002

* Cochran-Mantel-Haznszel test stratifying by investigaror.

Reviewer's Comment: These results indicate that with axclusion of patient
a statisticaily significant {P<0.002) difference betwesn the

outenaline anc vehiciz treatment grougcs at week 3 {end of study) was statistically
significant in all three populaticns.

there was

-~

Table 3A. Additional Effective Treatment {Negative Mycology + Total
Sigrs/Symptoms Scorzs of C or 1) at Week 8;
g£xclusion of Both Patients

e

———

{ MITT Sponsor's per Original per ]‘
L protocol protocol I
‘Butenafine 323/40 {58%) 22/38 (58%) 18/32 (56°:’;) “
l_\;zhic[e -’8/38 {21%) 8/34 (24%) 7(29 (24%) 'jll
{ P-value* <0.001 P 0.001 0.002 j

* Cochran-Mantel-Haenszel

;st stratifying by investigator.

Reviewer’'s Comment: These results indicate that with exclusion of both patients

there was a statisticaily significant difference (P<0.002)
between the butenafine and vehicle treatment groups at week 8 (end of study} in

all threz populations

-

St s‘(‘
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The results of the efficacy analyses of Study 002 exciuding patiant alone’
are similar tc those excluding both patients or incluuing these

two patients. Butenafine was statistically superior (P<0.028) to its vehicle with
respect tc the primary efficacy parametar Overall Cure {Negative Mycclogy plus
nvestigator’'s Glohai Assessment of ‘Cleared’) in al! three populations (MITT,
sponsoi’s per nrotocoi, and original per grotocoi).  Butenafine was also statistically
superior {(P<0.002) to its vehicle in all three populaticns with respect to the
seconcary efficacy parameter Accitional Effective Treatment {Negative Mycology
cius Tota! Signs/Symetoms Score of O or 1 in target lesicnj. This reviewer &iso
consicared Supportive Efficacy Endpoint: Negative Mycology pius Total
Signs/Symotoms Scorz of O in targat lesion. Relative to the Suppcoriive Efficacy
Endpoint, butenafine was statistically superior {? <0.044) to its vehicle only in
MITT and sponsor’s per protocol populations. In the originat per protocol
population, the difference between butenafine and its vehicle was not significant
poth including patients or excluding them. This may be
explained by the fact that patient (butenafine) had Investigator’s Global
Assessment of ‘Cleared’ but Total Signs/Symptorns Score of 1 {because Scaling of
target lesion =1). This discrepancy resulted in a lower success rate for the
Supportive Efficacy Endpoint {Negative Mycology plus Total Signs/Symptoms Score
of O) compared to Overall Cure.

i

Thus ke anclysis of the primary efficecy parameter Overall Cure in the per original
protoccl population of Study 002 excluding paiient slone or both patients
demonstrated statistical superiority of butenafine to its vehicle

(P<0.023). The results for the MITT and sponsor’s per ;. otocol populations
supparted this conclusion.
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Valeria Freidlin, Ph.D.
Mathematical Statistician, Biometrics IV
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(ADDENDUM #2)

NDA#/Drug class: 20-524/18
Applicant: Penederm inc.
Name_of Drug: Butenafine HCI cream 1%

Documents Reviewed: Volumes 1.1, 1.24-1.27, dated April 4, 1995, and
data on disks provided by the sponsor

Ivpe of Report; Statistical/Clinical

Indication. Topical treatment of interdigital tinea pedis (athlete’'s foot)
di& to Epidermophyton floccosum, Trichophyton
rmentagrophytes or Trichophyton rubrum

Medical Officer: Nancy Slifman, M.D., HFD-540
L_Introduction

The reviewing medical officer (RMO) decided that the label for butenafine should
include a table presenting cure rates for important efficacy parameters using
combined data from the two pivotal studies in this application. Theretore, the
percent of patients cured in Studies 001 and 002 combined and the corresponding
P-values will be shown for the following efficacy parameters:

® Mycological Cure {negative KOH and negative culture)

® Effective Treatment {Mycological Cure and a Physician Glohe!| Assess:ient of
‘Cleared’ or ‘Excellent’

@® Overall Cure (Mycological Cure and a Physician Global Assessment of

‘Excellent’.

The reviewing medical officer (RMO) also differed from the sponsor in determining
evaluatility of patients and in assessing bacteriological outcomes. The RMO found
that patient {vehicle) in Study 002 had a positive culture for ‘yeast’ at
baseline. No cultures at any time during the study were positive for
dermatophytes. The medical reviewer believes that this patient does not meet the
inclusion criteria to support the labeling indication {i.e., treatment of interdigital
tinea pedis due to E. Floccosum, T. mentagrophytes, or T. rubrum) and should be
excluded from the efficacy analyses submitted by the sponsor.
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In addition, the reviewing medical officer noted that natient {vehicle) in
Study 002 had a positive culture only for S. hyalinum at baselina and a positive
culture for T. rubrum only at week 4. The RMO believes that as a ‘worst case’
scenario, patient also should be excluded from the efficacy analyses
because of lack of dermatophyte at baseline (although the patient was positive for
T. rubrum at week 4. Consequently, in this addendum, the cure rates will be
calculated excluding both patients

Three patient populations are considered for statistical analyses:

o Per Original Protocol population of all eligible patients who did not violate
the protocol, completed four weeks of assigned treatment and attended the Week
8 visit within a window of plus or minus 3 days of a four week period from the
date of last study medication use.

e Sponsor’s Per Protocol population of all eligible patients who did not violate
the protocol, completed four weeks of assigned treatment and attended the Week 8
visit within an amended window of minus 5 or plus 16 days of a four week period
from the date of last study medication use. The definition of the Sponsor's Per
Protocol population used an amended protocol.

o Modified Intent to Treat (MITT) population of all eligible patients who used at
least one dose of the assigned treatment and had . “nimal efficacy data (at least
one post-baseline visit and had no noteworthy protocol! violations}. Ta be included
in the Week 1, Week 2, and Week 4 visits, the visit was required to occur within
plus or minus 2 days of the scheduied date. To be included in the Week 8 visit, the
visit was required to be within a range of minus 5 to plus 16 days of a four week
period from the date of last study medication use. 1f a visit was missed or out of
range, the last available information was carried fcrward.

|l Results

Table 1 shows the cure rates for Mycological Cure (negative KOH and negative
culture), Effective Treatment {negative Mycology and investigator’'s Global of
‘Cleared * or ‘Excellent’), and Overall Cure (Negative Mycoiogy + Investigator’s
Giobal of ‘Cleared’} at week 8 in the Per Original Protocol population of the
combined data of Studies 001 and 002 excluding patients
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Table 1. Mycological Cure, Effective Treatment, and Overali Cure at week 8 for
the combined data of Studies 001 and 002 excluding patients

Per Original Protocol Population)

Patient Qutcome Treatment Group

Category N Butenafine Venhicle P-value*
Mycoiogical Cure 90% (66/73) 38% (25/686) <0.001
Effective Treatment 74% (54/73) 26% (17/66) <0.001
Overall Cure 1 25% (18/73) 9% ( 6/66) | 0.01

* Cochran-Mantel-Haenszel test stratifying by investigator.

Table 2 shows the cure rates for Mycological Cure (negative KOH and negative
culture), Effective Treatment (negative Mycology and Investigator’'s Global of
‘Cleared * or ‘Excellent’), and Overall Cure (Negative Mycology + Investigator's
Globa! of 'Cleared’) at week 8 in the Sponsor’s Per Protocol population of the
combined data of Studies 001 and 002 excluding patients

Table 2. Mycological Cure, Effective Treatment, and Overall Cure at week 8 for
the combined data of Studies 001 and 002 excluding patients

{Sponsor’s Per Protocol Population)

Patient Outcome T Treatment Group “
Category Butenafine Vehicle P-value®
Mycological Cure 85% (75/88) 38% (30/79) <0.001
Effective Treatment 69% (61/88) 25% (20/79) <0.001 j’
Overall Cure 23% _(20/88) 8% { 6/79) 0.003

* Cochran-Mantei-Haenszel test stratifying by investigator.
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Table 3 shows the cure rates for Mycological Cure {negative KOH and negative
culture), Effective Treatment (negative Mycelogy and Investigator's Global of
‘Cleared * or “Excellent’), and Overall Cure {Negative Mycology + Investigator’s
Global of ‘Cleared’) at week 8 in the MITT population of the combined data of
Studies 001 and 002 excluding patients

Table 3. Mycological Cure, Effective Treatment, and Overall Cure at week 8 for
the cembined data of Studies 001 and uC2 excluding patients

(MITT papulation)

Patient Qutcome Treatment Group
Category . :
Butencfine Vehicle
Mycolocical Cure 85% (79/93) 36% (32/90)
Effective Treatment 69% (64/93;} 23% (21/90) <0.001
Qverall Cure 22% (20/93) 7% ( 6/90) 0.001

* Cochran-Mantel -Haenszel test stratifying by investigator.

. SUMMARY AND CONCLUSION

Efficacy results using combined data from Studies 001 and 002 will be presented
in the label. One of the three efficacy populations (MITT, Sponsor’s Per Protocd!,
or Per Original Protocol) can be used.

The results for the primary efficacy parameter Oversll Cure in the MITT population

of the combinea aata of Studies 001 and 002 are highly significant (P=0.001)} due
to the increased sample size in the combined data. Presenting these results in the
label can be misleading. P-value of 0.0017 for the Overall Cure rate can create an
impression that butenafine is a very potent treatment which was not the case when
analyzing Studies 0071 and 002 separataly (P values of 0.035 and 0.012, ﬂ
respectively).

The same is true for the Overall Cure rate in the Sponsor’s Per Protocol population
of the combined d'sta of Studies 0071 and 002 (P=0.003 in the combined data but
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P-values of 0.056 and 0.018 in the separate analyses of Studies 001 and 002,
respectively).

‘n the Per Original Protocol population of the combined data of Studies 00! and
002, the P-value for Overall Cure is: P=0.01 (in the separate analyses of Qverall
Cure in the Per Original Protocof populations of S*ud:ec 007 and 002, the P-values

are 0-14 and 0.02, respectively). /

Therefore, it is this reviewer’s opinion that the P-values should not be shown in the /
label. Only success rates in any of the three efficacy populations should be

presented in the label (see Tables 1, 2, and 2 on pages 3 and 4). For further 0/
details, see Statistical Review and Evaluation (NDA 20-524, November 24, 1985) db7
anc' Addendum #1 (January 16, 1996).

/&C’L&//{.? -ﬁa‘céé%}/ 3. 0. 96

Valeria Freidlin, Ph.D.
Mathematical Statistician, Biometrics |V
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Concur:  Rajagopalan Srinivasan, Ph.D.
Acting Team Leader, Biometrics IV

Raloh Harkins, Ph.D.
Acting Division Director, Biometrics IV
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STATISTICAL REVIEW AND EVALUATION.

NDA#/Drug class: 20-524/1S AUG T 9%
Appiicant: Penederm Inc.
Nﬁm.e_QI_D[L& Butenafine HC| cream 1%

Documents Reviewed: Volumes 1.1, 1.24-1.27, dated April 4, 1995, and

data on disks provided by the sponsor

Type of Report; Statistical.

indication; Topical treatment of interdigital tinea pedis {athlete's foot)
due to Epidet.mophyton floccosum, Trichophyton
mentagrophytes or Trichophyton rubrum

Medical Officer: Nancy Slifman, M.D., HFD-540

/

in reference to NDA 20-524, there are no statis%al issues to be resolved. My
original recommendations (see Statistical Review and Evaluation dated
November 24, 1995, Addendum #1 dated January 18, 1996, and Addendum #2
dated February 20, 1996) did not change. )

4?3(5&//? J’@zk‘/é’é( I8 07 9

Valeria Freidlin, Ph.D.
Mathematical Statistician, Biometrics IV
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Concur: Rajagopalan Srinivasan, Ph.D.
Acting Team l.eader, Biometrics IV
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Consultative Review for HFD-540
Division of Topical Drug Products

Division of Anti-Infective Drug Products (HFD- 520)
Microbiological Clinical Review -

Requesior; Sieven Turtil, CSO HFD-540

Date of Request: May 19, 1995
Reason for Request: Microbiological Review of antifungal activity
NDA #: 20-524 MICRO REVIEW #: 1 REVIEW DATE: 31-JUL-85

SUBMISSION/TYPE DQCUMENT DATE CDER DATE ASSIGNED DATE
ORIGINAL NDA 04-APR-95 06-APR-95 26-MAY-95

NAME & ADDRESS OF APPLICANT: FENEDERM INCORPORATED
320 Lakeside Drive, Suite A
Foster City, CA 94404

CONTACT PERSON: Barry Calvarese, MS
Phone Number: (415) 358-0100

Fax Number: (415) 358-0101

DRUG PRODUCT NAME

Proprietary: None
Nonproprietary/USAN: Butenafine Hydrochloride Cream
Code Names/#t's: KP-363
Chemical Type/ Allylamipe antifungal ;
Therapeutic Class; 1S

Not Applicable

PH C T

Interdigital Tinea pedis

_D_QSAQLEQBM_; Cream

1%
BM_Q__AQM[N_&LABQJL Topical
DISPENSED: X _Rx __OTC
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- CHEMICAL NAME RAL M MOLEC ORMU
MOL. WT:
Chemical Name: N-4-tert-Butylbenzyl-N-methyl-1 1aphtbalenemethylamine
Hydrochloride
Structural Formula;
i
CH,-N-
X
= * HCi
CZJHZTN.HCI
M.W. = 353.93

SUPPORTING DOCUMENTS:
DMF
DMF
DMF

DMF
IND

RELATED DOCUMENTS (if applicable); NONE

CONSULTS: HFD-540 consulted the microbiological review of this application to
two separate Divisions.

REMARKS/COMMENTS: This microbiological review is concerned with only the
clinical aspects of this applications {[mechanism of action, in-vitro activity, in-vivo
animal models]. The microbiological aspects of the manufacturing controls for
this product are review by a different consulting Division.
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CON 1ON Cc IONS;

The application is APPROVABLE from the clinical microbiological
viewpoint under section 505 of the Act. The sponsor should be notified to revise
the MICROBIOLOGY subsectior of the package insert as indicated on pages
66-67 of this review.
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Microbiological Review
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INTRODUCTION

This NDA i< for a product which includes an aclive ingredient not
previously approved by FDA for drug use. The ingredient is butenafine, which
belongs to a class of antifungal compounds known as benzylamines. These
compounds are chemically related to the allylamines. The drug substance is
manufactured by _ Most of the studies
included in this NDA are final reports that have not yet been published.
Most drugs currently used against dermatophytes belong to one of five chemical
groups: the imidazoles (clotrimazole, miconazole, ketoconazole, and econazole),
thiocarbamates (tolnaftate and tolciclate), polyenes (nystatin and amphotericir, B),
griseofulvin, and the allylamines (naftifine, terbinafine, and butenafine).

PRECLINICAL EFFICACY (iN VITRO)
MECHANISM OF ACTION

! Morita and Nozawa (1) presented the ergosterol biosynthetic patnway in
pathogenic fungi. The typical pathway starts with squalene-+ 2,3-oxidosqualene
- lanosterol = 4,14-Dimethylzymosterol - zymosterol - ergosterol. In some
fuagi such as Trichophyton mentagrophytes lanosterol can be converted to 24-
methylene-dihydrolanosterol and then ergosterol.

Two studies included in the NDA | E-10 and E-11), useg the
yeast phase of the dimorphic fungus, Sporothnix schenckii, to study the
mechanism of action of butenafine. In these two studies Sporothnx schenckii
TIMM 0960, which is easily transformable to yeast-phase cells and is highly
susceptible to butenafine was used. Cells were subcultured on Sabouraud's
dextrose agar and mycelial-form fungi were collected and inoculated into brain-
heart infusion broth containing 0.5% yeast extract and 1% dextrose (YG-BHI
broth), and the culture was incubated with shaking at 37°C for 24 to 48 hours.
The resultant culture, mostly consisting of yeast-phase cells, was filtered to
remove hyphae. In study E-10 (2) the nonsaponifiable lipid fraction was extracted
from Sporothrix schenckii cells after incubation for twenty-four hours in the
presence of butenafine at three different concentrations. The extract was
analyzed by Gas Liquid Chromatography (GLC) to find out how cellular sterot and
precursor compositions changed. Table 1 shows the results of this study.
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Table 1
Composmon of Sterols and Precursors after Incubatron wrth Butenaf ine

—_—

‘ T reated wlth Butanafme at N
 Components Untreated 5x10°M ﬁ 5 x 10° M 5 x107M |
l  Squalene 13* 2.3 51.4 623 |
2,3-Oxidosqualene 59 8.5 <0.1 <01 §
Ergosterol 75.3 68.9 46.5 34.5
| Lanosterol 8.9 9.1 <0.1 <01
24-Methylene- 8.0 11.2 1.7 0.6
dihydrolanosterol
Dihydrotanosterol 0.6 <0.1 0.5 2.6
ASmwns 1o w5 17

a) Percent against the total amount of sterols and their precursors.
b) Determined on the basis of cellular dry weight of cultures (mg/mL.).

The above table shows that most of the sterol in the untreated cells was
composed of ergosterol and small peaks of trimethyl sterols such as !anosterol,
24-methylene dihydralanosterol and dihydrolanosterol. Only a very small amount
of squalene, and 2,3-oxidosqualene were detected. More than 75% of the sterol
in the cell was ergosterol in the untreated controlculture. Most of the rest (about
20%) were trimethyl sterols which were in the preliminary stage of 14-a- ‘
demethylation. Squalene and 2,3-oxidosqualene, metabolic precursors of
ergosterol were contained in respective ratios of about 1% and 6%. When
butenafine was added, a dose dependent change was observed. There was no
clear change with butenafine at a concentration of § x 10° M, which inhibited
growth by about 10%, but the ratio of ergesterol was decreased to beiow 50% in -
cells treated with drug at a concentration o1 5 x 10 M (which inhibit growth by
over 75%) and the amount of squalene increased to over 50% of the sterols.
Intermediate metabolic products such as trimethyl sterol were hardly detected. At
a concentration of 5 x 107 M (which almost completely inhibited growth), the
ratios of ergosterol and squalene reached lower that 35% and over 60%,

respectively.
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To more directly investigate the effect of butenafine on the sterol synthesis
of Sporothrix schenckii cells, **C labelled acetic acid was used as substrate, and
radioactivity incorporated into each stero! during a six heur incubation period in
the presence of various concentration of drug was compared. Table 2 gives the

results of this testing.

Table 2
F-ffect of Butenafine on Incorporation of ['‘C ] Acetate into Sterols”

Radioactivity incorporated (%) *

| Butenafine
concentration

Squalene
(M)

Dimethyi- Ergosterol
stel _

2,3-Oxido- Trimethyl-
squalene sterols

0 {controf)

a) Total radioactivity recovered from all of the sterol and precursors fractions was taken as
100%.

As seen in the above table, in the case of untreated cells, 85% of the total ’
radioactivity was incorporated in ergosterol while incorporation into 14-a-
me:thylated sterol (combining trimethyl and dimethyl sterol) accounted for about
A%, only about 1% was incorporaie-* iz squalene. The effect of butenafine

st 1o appear at concentrations 2w as § x 10" M. The incorporation into
eraosterol was reduced to less than 50%: and a drastic increase in the
incorporation of radioactivity into squalene to ciose to 40% was ubserved. As the
concentration of butenafine is increase this trend becora2s greater. and the
incorporation into ergosterol was almost completely inhitited at the concentration
of 5 x 10 M, and more than 90% of the radicactivity was found in squaiene.
These data support the hypothesis that the drug's ability to block the conversion
of squaiene to 2,3-oxidosqualene (squalene epoxidation) is its primary mode of
action. Squalene epoxidase is the enzyme whose function is biocked.
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The authors also investigated butenafine's action in direct membrar.e damaging
by measuring the release of K" and inorganic phosphate from Sporothrix
schenckii cells. Samples of growing cells were coliected every 2.5 minutes up to
15 minutes after the addition of drug. Samples were immediately filtered to
isolate cells from the filtrate. The potassium content was determiried by flame
photometer and the inorganic phosphate content was determined by colorimatry.
The extracellular release was expressed in ratios against the cellular content at
zero time which was determined by extracting the czlls with 5% ice-cooled
trichloroacetic acid. When butenafine was added at concentrations of

1.4 x 10 * M or more, K’ release was enhanced within 2.5 minutes of treatment.
The amount of K released increased along with the increase in drug
concentration, ar.d, at the maximum tested drug concentration of 2.3 x 10*M,
r:ore than 40% of the celluiar K amount was released after 10 minutes. The
results of this study are shown in Table 3.

Table 3
Butenafine induced release of K from Sporothrix schenckii cells

% of Total Released ‘

Butenafine
concentration
(M)

5 minutes 7.5 minute 10 minute

Tabie 4 shows the concentration levels and time course of release of inorganic
phosphate from the cells under similar conditions. Butenafine causes the release
of inorganic phosphate from cells just as it did with K*. Higher concentrations
caused more release. There aiso seems to be a greater difference between the
two highest doses tested {1.1 x 10*M and 2.3 x 10 *M) than between the other
doses tested. The study gives no explanation for this, but it may be that the cell
membrane really starts to be destroyed somewhere between these two doses.



NDA 20-524
PENEDERM INC. PAGE 3 OF 67
BUTENAFINE HCL CREAM 1% !

Table 4
Butenafine induced release of inorganic phosphate from Sporothnix schenckit

% of Total Released

Butenafine

concentration
(M) 2.5 minutes

5 minutes 7.5 minute 10 minute

As the above two tables show the drug concentration which causes a significant
release of celfular components is much higher than that needed to inhibit cell
growth. )t appears that butenafine's direct damaging of the cell membrane is

! probably a secondary mode of action and its ability to black the conversion of
squalene to 2,3-oxidosqualene (squalene epoxidation) is the drug's primary mode
of action. Squalene epoxidase is the enzyme whose function is blocked.

Since it appeared that butenafine acted at the same common action point
in sterol synthesis as the allylamine antimv~ntics suca as naftifine and terbinafine
and the thiocarbamate antimycotics such as tolngftate and tolciclate, in
Study £-11 (3) [the second part of Study E-10]j the authors exarmined
whether the primary action point of butenafine was identical to that of allylamines
and thiocarbamates. In this study a wild-type strain of Sporothnix schenckii,
highty susceptible to butenafine and to the allylamine, naftifine; was studied along
with seven tolciclate-resistant mutant strains. Gas liquid chromatography was
used ‘o analyze the nonsaponifiable lipid fractions from cells grown in the
presence of various levels of drugs for 24 to 48 hours. Table 5 below shows the
resuits of this study.
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Tabie 5

Sensitivity of butenafine and other antifungal against
wild-type and tolciclate-resistant mutant strains of Sporothrix schenckii
and their intracellular squalenefergosterol ratios :

Intraceflular ICyp (ug/mL) ®
Strains squalene/ergosterol
ratio® tolciclate naftifine butenafine

<0.3
>20
>20
>20

a) Measured on weight basis.
b) Concentratior of drug which gives a 50% reduction in growth measured on the
ceftular dry weight basis.

As shown in table 5. the content of squalene in the wild-type strain was iess than
one twentieth the content of ergosterol, which is known to be the major sterol in
fungal cells. The resistant strains can be divided into two types by this
squalene/ergosterol ratio: one type has a very high ratio of squalene to
ergosterol and is represented by ter-1, ter-2, tcr-3, and ter-5. The o*her resistant
mutants such as tcr-6, tcr-8, and ter-9 have the same ratio as the wild-type. The
first four mutants appeared to be defective in their ability of squalene epoxidation,
while the last three mu‘ants were not and must, therefore, de resistant due to
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some other unknown mechanism. Naturally, resuits with tolciclate indicated 70-
fold or above lower susceptibilities in all of the tolciclate-resistant strains with IC,,
values of 20 .g/mL or higher. These seven tolciclate-resistant strairz showed
some cross-resistance to naftifine, to which susceptibility was reduced to one
eighth to one seventieth that of the wild-type strain. The results with butenafine
also showed cross-resistance. The IG;, values against the seven resistant strains
rose from eight to 126 fold in comparison to that of the wild-type strain. These
results show that cross-resistance exist among butenafine, allylamines and
thiocarbamates. This =ross-resistance was seen even in the strains that had a
normal squalene/ergosterol ratio.

In this same study the authors investigated the release of cellular K* in a
suscentible wild-type and resistant mutant strain. They used mutant strain tcr-1,
which was one of the strains lacking normal sterol synthesis. The results of this
study are shown in tables 6 and 7. They observed the release of K* from both
strains, within 2.5 minutes after exposure to 25 xg/mL doses of butenafine. This
K * release was similar to that seen in the experiment performed in Study
E-10 (2). It appears that at the lower doses K* release is higher in the mutant
strain than in the wild-type strain. This difference becomes less as the doses
increase. Since this resistant strain was one of the four that had a different
squalene/ergosterol ratio than the wild-type strain, this may indicate that
butenafine’s role in blocking ergosterol synthesis may also play a part in the
drug's direct membrane damaging ability. This role may be more important at
lower doses of the drug. If a high enough dose is used, membrane damaging
may take place even if ergosterol synthesis is not blgcked.
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Table 6
Butenafine induced release of inorganic phosphate from Sporothrix schenckii
wild-type TIMM 0960 cells

Butenafine ' of Total Released

concentration T --
(ug/mL) 2.5 minutes | 5 minutes 7.5 minute 10 minute |

Table 7
Butenafir.» induced release of inorganic phosphate from Sporothrix schenckii
tolciclate-resistant tcr-1 cells

% of Total Released

Butenafine ‘
concentration
(ugfrnL)

2.5 minutes 5 minutes 7.5 minute 10 minute

In Study E-12 (4) the authors studied the mechanisms of antifungal
action of butenafine against Candida albicans. Candida albicans strain KC-36, a
clinical isolate from culture collection was grown in yeast extract-
polypeptone-dextrose broth (Y.P.G.; 3% glucose, 1% polypeotone, 1% yeast
extract) under aerobic conditions at 37°C for 16 hours. The eftects of butenafine,
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tolnaftate, and naftifine on ergosterol biosynthesis were investigated by
incorporation of radiolabeled [“Cl-acetate as a substrate. Radioactivities
incorporated into cellular sterols and their precursor, squalene, were measured
when cells were incubated for two hours in the presence of various
concentrations of each drug. After saponification, radiolabeled non-saponifiable
lipids were fractionated by TLC and ergosterol, 4.g-methylsterol,

4 4-dimethylsterol, and squalene fractions corresponding to known standard
compounds were identified. Radioactivity incorporated into each fraction was
measured using a liquid scintillation counter and expressed as a percentage of
the total radioactivity recovered from all fractions. Tables 9, 10, and 11 below
show the results of this experiment.

Table 8
Effect of Butenafine on Incorporation of [“ClAcetate
into Sterols and Squaiene in Candida albicans cells

Incorporation f radioactivity (% of total)

4 4-dimethylsterol
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Table 10
Effect of Tolnaftate on Incorporation of [“ClAcetate
into Sterols and Squalene in Candida albicans cells

Incorpration of radioactivity (% of total)

Ergosterol | 4-a-methyisterol | 4,4-dimethyisterol

’ Tabile 11 -
Effect of Naftifine on Incorporation of {“C]Acetate
intc Sterols nd Squaiene in Candida albicans cells

Incorporation of radioactivity (% of total)

Ergosterol | 4-a-methylsterol -} 4 4-dimiethylsterol
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These tables show that all three drugs remarkably inhibit incorporation of
radioactivity into ergosterol in a drug concentration dependent manner between
0.001 Lg/mi and 1.0 ug/mL. At the same time radioactivity is markedly
accumulated into squalene in a drug concentration dependent manner. The
incorporation of radioactivity into 4,4-dimethyisterol and 4-a-methylsterol
indicated a tendency to decrease slightly and showed no remarkable change,
respectively from control celis. )

Table 12 shows a comparison between the inhibitory potencies of the three
drugs on ergosterol biosynthesis. This table shows the concentration of each
drug needed to cause a 50%, 85%, and 95% inhibition of ergosterol biosynthesis
compared to that in control cells. This table shows that butenafine inhibited
ergosterol biosynthesis at a lower concentration than tolnaftate and naftifine. The
50% inhibitory concentration of butenafine was 2.9 times and 5.7 wnes more
potent than that of tolnaftate and naftifine, respectively. The 85% inhibitory
concentration of butenafine was 9.3 times and 10.6 times more potent than that of
toinaftate and naftifine, respectively.

Table 12
Inhibitory Concentrations of Butenafine, Tolnaftate, and Naftifine
on Ergosterol Biosynthesis in Candida alhicans Cells

Concentration (ug/mL)

50% 85%

Compounds

Butenafine

Tnlnaftate

Naftifine

The release of cellular components from Candida albicans by a direct cell
membrane damaging effect was investigated by measuring the amount of
inorganic phosphate released from the cells after exposure to butenafine.
Tolnaftate and the imidazole antimycotics, bifoinazole and miconazole were used
as control drugs. A cell suspension was prepared at a concentration of about
107 celis/mL. in distiled water. 9.9 mL of this suspension was placed in a test
tube and pre-incubated for 10 minutes at 3*C. The reaction was initiated by
adding 100 .L of drug solution at various concentrations. Samples were
withdrawn at certain time intervals and filtered to separate the filtrate from the
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cells. The inorganic phosphate released from the cells into the filtrate was
determined by colorimetry with a spectrophotometer. The amount of inorganic
phosphate extracted from the cells with 5% trichloroacetic acid when no drug was
added was regarded as the total amount of cellular phosphate. Tables 13-15
show the results of this exneriment. There was no release of inorganic
phosphate with tolnaftate even at a concentration of 100.g/mL.

Tabie 13
Effect of Butenafine on Leakage of Inorganic Phosphate
out of Candida albicans cells

Butenafine | % of Tota Released

concentration
(ug/mL) 10 minutes | 30 minutes 60 minutes 120 minutes

Table 14
Effect of Bifonazole on Leakage of Inorganic Phosphate .
out of Candida albicans cells ‘

Bifonazole % of Total Released

concentration : | .
(ug/mL) 10 minutes | 30 minutes 60 minutes 120 minutes
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Table 15
Effect of Miconazuie on Leakage of inorganic Phosphate
out of Candida albicans cells

Miconazole % of Total Released

concentration
(ug/mL) 10 minutes | 30 minutes 60 minutes 120 rainutes

The above tables show that the release of inorganic phosphate was incubation
time and drug concentration dependent when butenafine was used. There was
very slow release and the total release was low at the two lowest drug
concentrations. At drug concentrations of 50 and 100.g/mL, inorganic
phosphate release was more rapid and % of the total amount was released
in 120 minutes. Tolnaftate showed no effect on the cell membrane (inorganic
phosphate release) even at 1004g/mL. When bifonazole was used the release of
inorganic phosphate was dose dependent between 12.5 and 50ug/mL. In .
comparison with butenafine the release by bifonazole after 120 minutes was the
same of slightly less at concentrations of ug/mL and about

greater at 25 ug/mL. When miconazole was used, the release of inorganic
phosphate was much faster than with the other drugs and reached 100% at
concentrations of wg/mbL. This experiment shows that butenafine has
a direct damaging effect on the cell membrane of Candida aibicans similar to that
of bifonazole, but less than that of miconazole. Tolnaftate does not have any
direct damaging effect on these cells, its only mode of action is its ability to block
ergosterol biosynthesis.

The investigators performed one final experiment. In this experiment
Candida aibicans cells were pretreated with either 0.2.g/mL or 10 ug/mt of
tolnaftate. These concentrations inhibited ergosterol biosynthesis by 50% or
95%, respectively. These cells were then exposed to 25.g/ml or 50 .g/mL of
butenafine and the amount of inorganic phosphate released was measured.
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Table 16 shows the results of this experiment.

Table 16
Accelerating Effect of Butenafine on Leakage of Inorganic Phosphate
out of Candida albicans Cells Pretreated with Tolnaftate

Butenafine Tolnaftate % of Total Released

concentration § concentration ' -
(ng/mL) (ug/mL) 5 minutes | 10 minutes | 20 minutes

The above table shows that there was no difierence in the releasing effect
between cells pretreated with 0.2 ug/mL of toinaftate and the non-pretreated
controt cells when tested with 25 »g/mL of butenafine. In the 104g/mL tolnaftate-
pretreated cells, the releasing effect was enhanced rapidly and the amount of
inorganic phosphate released was about 4 times more than in the non-pretreated
cells after 20 minutes. About 100% of the inorganic phosphate was released from
both sets of tolnaftate-pretreated cells by treatment with 50.g/mL of butenafine.
This experiment shows that at butenafine concentrations of 25.g/mL or lower, the
direct membrane-damaging effect of butenafine is enhanced by the inhibition of
squalene epoxidase (which is the only effect f toinaftate). On the other hand, the
damaging effect of butenafine at a concentration of 50.g/ml. or higher is
accelerated in a short time with only a limited alteration in the membrane by
inhibition of ergosterol biosynthesis.

Together these three studies indicate that butenafine probably has two
mechanisms of action. One is identical with that of thiocarbamates (totnaftate and
tolciclate) and allylamines (naftifine, terbinafine), which is the specific inhibition of
the conversion of squalene into 2,3-oxidosqualene catalyzed by squalene
epoxidase. The other is similar to that of imidazoles: which is a direct damaging
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effect on the cell membrane of the fungus by physical destruction. Ryder (5) has
indicated that certain fungi have an inherent adaptability to resist changes in sterol
composition in their cell membranes. Saccharomyces cerevisiae and other
fermentative yeast have been shown to survive despite low ergosterol and high
squalene cell conicit (6). It has been suggested that Candida albicans may also
have this ability and that the direct membrane damaging effect of butenafine may
be its major mode of action in this species. This fact may explain why the
inhibitory activity against squalene epoxidase for Candida albicans is much lower
than the growth inhibitory activity (MIC) for this species. In other species such as
dermatophytes {Trichophyton mentagrophytes, Trichophyton rubrum) the enzyme
inhibition and MIC values are about the same and the mode of action is primarily
the inhibition of ergosterol synthesis.

N C E

In Study E-1 (7) the in vitro activity of butenafine against pathogenic
fungi was compared to that of naftifine, tolnaftate and clotrimazole. The drug
substances were dissolved in DMSQ and an agar ditution method was employer
using Sabouraud's Dextrose Agar (SDA) with drug concentrations of

wg/mL. The plates were inoculated with 10* cells and incubated at 37°C for
two days for yeast, or at 27+C for seven days for dermatophytes and molds. The
minimum inhibitory concentration (MIC) was defined as the highest dilution at
which there was no growth on the plates at the completion of the incubation
period. There is no standardized NCCLS method for the testing of fung: other than
yeast that cause invasive fungal infections (Candida species, Torulopsis glabrala,
and Cryptococcus neoformans). This method is a macrobroth dilution method
using RPMI 1640 broth and an inoculum of about 2 x 10° cells/mL. There is no
reference method for other fungi since the standardization of the inoculum for
filamentous fungi would be almost impossible to do. Sabouraud's Dextrose agar is
often used to grow fungi. Most susceptiblity testing has not been correlated wtih .
clinical outcome. Penederm Study CRO10-A (9) uses a modified NCCLS method
to test strains of the fungi relating to tinea pedis. Table 17-21 below show the
results of tesing in Study E-1.
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Table 17
In Vitro Activity of Butenafine, Naftifine, Tolnaftate

and Clotrimazole Against Dermatophytes

PAJGE 20 OF 67

Microcrganism Number of Drug Geometric mean Range A
Strains MIC (ngimb)* | (ug/mL)
§ Trichophyton Butenafine 0.012
) mentagrophytes 22
. phyt Naftifine 0.035
Toinaftate 0.133
Clotnmazole 0.255
Trichophyton Butenafine 0.0C7
rubrum 41
Naftifine 0.031
Tolnaftate 061
Clotrimazcle 0.267
Microsporum Butenafine 0.024
canis 14 —
Naftifine 0.100
Tolnaftate 0.181
Clotrimazole 0.266
Microsporum Butenafine a 0.014
gypseum 7 ) :
Naftifine 0.055
Tolnaftate 0.110
Cictrimazole 0.640
Epidermophyton Butenafine 0.016
floccosum 3
Naftifine 0.025
Tolnaftate 0.079
Clﬂtrimazole ] 0.312

aj Determined on Saboura.d s dextrose :agar medium; incubation at 27¢C for 7 days.
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Aspergillus

Table 18

PAGE 21 OF 67
t

In Vitro Activity of Butenafine, Naftifine, Tolnaftate
and Clotrimazole Against Aspergilli

Microorganism Numr of Drug MIC (.g/mlL}*
_ Strains

Butenafine

0.39, 0.78, 0.78

Naftifine

6.25,6.25, 6.25

Toinaftate

>4100, >100, »100

Ciotnmazole

1.56, 1.56, 1.56

Aspergiilus flavus

Butenafine

0.025, 0.05, 0.1, 0.1, 0.1

Naftifine

0.78,0.78,0.78,0.78, 0.78

Tolnaftate

>100, >100, >100, >100, >10C

Clotrimazole

0.78, 0.78, 1.56, 1.56, 1.56

Aspergillus niger

Butenzfine
|

0.5,0.1,0.2,6 033

Naftifine

0.39, 1.56. 3.13, 3.13

Toinaftate

0.1,0.1,0.39, 0.39

Clotrimazole

3.13,3.13,313,6.25

Butenafine

0.2,0.2

Naftifine

0.78,3.13

Tolnaftate

313,313

3

Clotimazole

1.56,3.13

Butenafine

0.2

Naftifine

3.13

Tolnaftate

Clotamazoie

a) Determined on Sabouraud's dextrose agar medium, incubation at 27+C for 2 days.
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Microorganism

Candida albicans

Number of
Strains

Table 19
In Vitro Activity of Butenafine, Naftifine, Tolnaftate
and Clotrimazole Against Yeast

Butenafine

PAGE 22 OF 67
¢

Geometric Mean or Individual

MI (ugfml})*
>100

Naftifine

>100

Toinaftate

>100

Clotrimazole

6.405 (range 0.78-25)

R Candida tropicalis

Butenafine

6.25, >100, >100, >100

Naftifine

12.5, >100, >100, >100

Tolnaftate

>100, >100, >100, >100

Ciotnmazole

0.39,0.78,1.56,3.13

Butenafine

25,>100

Naftifine

>100, >100

Tolnaftate

>100. >100

Clotrimazole

0.1,039

Butenafine

3.13,6.25

Nattifine

12.5,12.5

Totnaftate

>100, >100

Clotrimazole

01.039

Butenafine

6.25

Nattifine

Tolnaftate

Clotrimazole

a) Determined on Sabouraud's dextrose agar medium, incubation at 37+C for 2 days.
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Candida

Table 19 (continued)

PAGE 23 OF 67
?

In Vitro Activity of Butenafine, Naftifine, Tolnaftate
and Clotrimazole Agains! Yeast

Micrgansm Number of Drug Geometric Mean or Individual
M Strains _ MIC (.g/mL)*

Butenafine

6.25

Naftifine

12.5

Tolnaftate

>100

Clotrimazole

0.2

| Cryptococcus
neoformans

Butenafine

0.78, 0.78, 1.56, 1.56

Naftifine

6.25, 12,5, 12,5, 50

Tolnaftate

>100, >100, >100, >100

Clotrimazole

0.39, 0.2,0.39, 01

a) Determined on Sabouraud's dextrose agar mediumi-incubation at 37+C for 2 days. -

[

Butenafine

>100

Naftifine

100

Tolnaftate

>100

Clotrimazole

313
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Table 20
In Vitro Activity of Butenafine, Naftifine, Tolnaftate
and Clotrimazole Against Other Fungi

Microorganism Number of Drug MIC {.g/mL)*
1 Strains 1 7 7 ____

Sporothrix Butenafine
schenckii

Naftifine

Tolnaftate

Clotrimazole

Butenafine 0.2,0.78

MNaftifine 313,625

Tolnaftate >100, >100

Clotrimazole 3.13, 25

Butenafine 0.78

’ Naftifine 3.13

Tolnaflate >100

Clotrimazole 25

Nocardia Butenafine
asteroides

Nafiifine

Toinaftate

Clotrimazole

Actinomaduia Butenafine
madurae

Naftifine

Tolnaftate

Clotrimazole

a) Determ =d on Sabouraud's dextrose agar medium; incubation at 27+C for 2 days
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Table 20 (continued)
In Viitro Activity of Butenafine, Naftifine, Tolnaftate
and Clotnmazole Against Othr Fungi

Microorganism Number of ‘Geometric Mean or Individual
Straing e MIC GugimL)

f Cladosponum Butenafine

Naftifine

Toinaftate

Clotrimazole

Butenafine

aquaspersa
Nattifine

1 Tolnaftate

Clotrimazole

a) Determined on Sabouraud's dextrose agar medium; incubation at 27C for 2 days.
These tables show that butenafine has good in vitro activity against
dermatophytes including Trichophyton mentagrophytes (22 strains MIC range
ug/mL), Trichophyton rubrum (41 strains MIC range
ug/mL), Microsporum canis (21 strains MIC range wgimL),
Microsporum gypseum (7 strains MIC range g/mL) and .
Epidermophyton floccosum (3 strains MIC range wgl/mL). Butedafine
had 2-40 times the activity of naftifine, tolnaftate and clotrimazole against these
organisms.

Butenafine also exhibited better activity against Aspergillus (15 strains MIC
range ug/mL) than the control drugs. Butenafine was inactive against
Candida albicans and Ceofrichum candidum. 1t showed some activity against the
other yeasts tested. Butenafine's activity against yeast is usually 2- to 4- fold
better than naftifine's. but inferior to that of clotrimazole. Tolnaftate was inactive
against the yeast strains tested. Against other fungi, butenafine usually showed
the best activity while tolnaftate was usually inactive.
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Since this drug product is being proposed for an indication against tinea
pedis (athlete's foot) its activity against demmatophytes is the important information
in these in vitro studies. To be included in the labeling for this product an
organism must be a potential pathogen in this disease.

Since the above study was performed usirg fungal strains from Japan, a
study using American Type Culture Collection (ATCC) strains was performed by

to confirm the MIC results .
In this study (8) three ATCC strains each of Trichophyton rubrum, Trichophyton
mentagrophytes, Microsporum canis, Epidermophyton floccosum, and Candida
albicans were tested to determine MIC levels of butenafine as compared to
clotrimazole. In order to try and keep most variables constant, the agar dilution
method using Sabouraud's dextrose agar used in Study E-1 (7) was
employed. The results of this study can be seen in table 21.

Table 21
In Vitro Activity of Butenafine and Clotrimazole Against
ATCC Strains (USA study)

Microorganism

Candida albicans

range
Study E-1
Butenafine
>100
Clotrimazole
0.78-25

ATCC Number
of Strain

ATCC 18804

Drug

Butenafine

Clotrimazole

ATCC 24433

Butenafine

Clotrimazole

ATCC 36232

Butenafine

Clotrimazole

Epidermophyton
floccosum

range
Study E-1
Butenafine
0.006-0.025
Clotrimazoie
0.2-0.39

ATCC 35486

Butenafin2

Clotnmazole

ATCC 52061

Butenafine

Clotrimazole

ATCC 52066

Butaznafine

Clotnmazole
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Table 21 (continued)
In Vitro Activity of Butenfine and Clotrimazole Against
ATCC Strains (USA study)

ATCC Number

. Microorganism
of Strain

Trichophiyton

Butenafine

PAGE 27 OF 67

0.0244

ATCC 9128

Clotrimazole

0.39

Butenafine

0.0122

Butenafine ATCC 18748

0.006-0.025

Clotrimazole

0.781

| Clotrimazole

Butenafine

0.0122

0.2-0.78 ATCC 28185

Clotrimazoie

0.38

Trichophyton

Butenafine

0.006

rubrum ATCC 10218

Clotnmazole

0.39

range
Study E-1

Butenafine

~0.003

Butenafine ATCC 28188

Clotrimazole

0.39

0.0015-0.025
Clotrimarole

Butenafine

0.006

ATCC 28089

Clotrimazole

0.195

Butenafine

0.0976"

ATCC 11622

Clotrimazole

1 . 56.‘

Butenafine

0.0060*

ATCC 36299

Clotrimazole

0.0976

Butenafine

Clotrimazole

ATCC 42559
a) Determined on Sabouraud's ¢extrose agar medium;
: Resuits betow the rangz in Study E-1
- Results above the range In Study E-1
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The results obtained in this Bioscreen study compared wel' with those obtained in

Japan in the Study E-1. In only a few cases were the results outside the
range of the study and mast of these differences were only one dilution
outside of the range.

Another study, Penederm Study CR-010-A (9), was conducted at the

in which the MIC/MLC of butenafine and terbinafine were
compared when tested against recent fungal isolates from clinical trials. A broth
macrodilution method similar to the NCCLS standard method for the susceptibility
testing of yeast was employed. RPMI-1640 broth containing L-glutamine but not
sodium bicarbonate buffered with MOPS buffer to pH 7.0 (pH 5.0 for Candida
albicans) and an inoculum of 1-2.5 x 10* celis/tube was used. Two strains each
of T. rubrum, T. mentagrophytes, E. floccosum, M. canis, T. tonsurans, and
C. albicans were tested. MIC {minimum inhibitory concentration) values were
determined to be the lowest concentration to inhibit visible growth. MLC (minimum
lethal concentration) values were determined by plating 100 pL from the MIC tube
and each concentration above the MIC to a Sabouraud's dextrose agar plate. The
MLC was defined as the lowest concentration resulting in growth of five colonies or
less. MIC/MLC reading times were determined as soon as growth was observed
in th 2 drug-free control tube. This occurred at 48 to 72 hours for all tested isolates
except for Trichophyton tonsurans and Epidermophyton floccosum which were
read at 72 to 96 hours. The results of this study are in Table 22.
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Table 22
in Vitro Activity of Butenfine and Terbinafine Against
USA Clinical Isolates

BUTENAFINE TERBINAFINE '
72 [MLc 48 | MLc 72] Mic4s {mic72 | mMLC4s [ mMicT2

MLC 96§ MIC 72

TR 001, TR 002: Trichophyton rubrum isolate #1 and #2, respectively

TM 001, TM002:  Trichophyton mentagrophytes isoiate #1 and #2, respectively
MC 001, MC 002:  Microsporum canis isolate #1 and #2, respectively

CA 001, CA 002: Candira albicans isolate #1 and #2, respectively

TT 001, 7T 002 Trichophyton tonsurans isolate #1 and #2, recpectively

EF 001, EF 002: Epidermophyton floccosum isolate #! and #2, respectively
Units: wg/mL '

This study shows that MIC values against clinical isolates in the United States
compared well to those obtained in other studies. The study also demonstrates
that a macrodilution method modified from the NCCLS standard method used for
yeast gives comparable results to an agar dilution method performed with
Sabouraud's dextrose agar.
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Table 23 below gives a summary of butenafine's in vitro activity against
dermatophytes and Candida albicans. Geometric means and the means in this
table can not really be compared, but the table does give a good idea of the in
vitro activity of butenafine in the various studies.

Table 23
Summary of Butenafine’s /n vitro Activity Against Dermatophytes
and Candida albicans )

Fungus Testing Lab

Fungus tested Study E-1 Bioscreen
_ (Mean)

| (Geometric Mean)] __(Mean)

Candida albicans >100 >100 —

| candida albicans 27.07 - >1
atpH 5.0

Trichophyton
mentagrophytes

Trichophyton
rubrum

Microsporum canis

Epidermophyton
floccosum
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NIS L D1 ELAB

Although the only study submitted in whict more than two or three isolates
were tested is Study E-1 which was performed in Japan, the other two
studies confirm these results in isolates from the United States. Since the MIC
values for Candida albicans were very high and this organism is not associated
with tinea pedis it should be deleted from the labeling. Trichophyton i
mentagrophytes and Trichophytcn rubrum are the major pathogens associated
with tinea pedis and the data support their inclusion in the labeling. There also is
enough data to include Microsporum canis in the package insert. This organism
may be more often associated with other dermatophytic infection, but it may be
usefui for the prescriber to have information on this organism. The primary habitat
for Microsporum canis is dogs and cats, put it can be tranferred to humans and
cause tinea capitis. Weitzman and Summerbeli (10) state in their paper that the
predominant agents of tinea capitis in North America are T. tonsurans and
Microsporum canis. There were only a total of eight isolates of Epidermophyton
floccosum tested in the submitted studies, and even though the MIC values were
low in all studies there is not enough tested isolates to allow inclusion in the

; package insert, unless the Medical Officer aliows this organism in the Indications
and Usage Section. Trichophyton tonsurans (only one study with two isolates)
and Microsporum gyseum (one study with 7 isolates) should be deleted from the
package insert since not enough isclates were tested and testing was performed

in only one study.
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Fungicidal activity is usually defined as a 98.8% reduction in cell number
(3 log reduction). The fungicidal activity of butenafine was tested in
E-1 (7). Sabouraud's dextrose broth was inoculated with 2-5 x 1C° cells/mL of

FUN
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Study

Trichophyton mentagrophytes, Microsporum canis, Sporothrix schenckii, Candida

albicans, Candida parapsilosis of Cryptococcus neoformans. Butenafine-was

added at twice the MIC against the test fungi and the tubes were incubated
without shaking at 30°C for five days. Samples were coliected at 0, 1, 2, 3, 4, and
5 days after the start of the incubation and the samples were incubated on

Sabouraud's dextrose agar plates to count the number of fungi. Table 24 gives

the results of this study.

T. mentagrophytes

Butenafine

Concentration

(ug/ml)

0.025

Table 24

Fungicidal Activity of Butenafine
Viable Cells (CFU/mL)

Initial Day

Ix10° | 9x 107

Day 2

1x10°

Day 3

Day 4

B 3. schenckii

1.56

5x10° { 3x10°

25x10°

6 x 10?

3x10?

C. albicans

C. parapsilosis

This table shows that butenafine is fungicidal for the dermatophytes, Trichophyton
mentagrophytes and Microsporum canis at 2 x MIC within four days. The drug

-

was fungicidal against Cryptococcus neoformans within 2 days at twice the MIC.
The drug was fungicidal against Candida parapsilosis at 2 x MIC within five days.
The drug was nct fungicida! against Candida albicans and the cell number
increased significantly. Butenafine was also not fungicidal at 2 x MIC for

Sporothrix schenckii within the five days of testing, although the cell number did

decrease significantly.
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In Study E-10 (2) the fungicidal effect of butenafine was studied

using the yeast form of Sporothrix schenckii cells. Yeast-form cells at a
concentration of approximately 1 cells/mL in brain-heart infusion broth containing
0.5% yeast extract and 1% dextrose (YG-BHI broth) were prepared and 10 mL
placed in a test tube containing 0.1 mL of drug solution at concentrations of

»g/mL. The tubes were incubated with shaking at 3»C and samples taken a 0,
6. 24 and 48 hours after the start of incubation. Each sample was immediately
diluted with saline and plated on YPG agar plates containing 5 grams of yeast
extract, 10 grams of peptone, 20 grams of dextrose and 15 grams of agar per liter.
The number of colonies were counted after incubation for four days. The viable
cell count was then calculated. Table 25 shows the results of this study.

Table 25
Fungicidal Activity of Butenafine Against Sporothrix schenckii

Butenafine Viabie Cells (% f inoculum:}
| Concentration
g/mL Initial & hrs 24 hrs | 48 hrs

This experiment showed that butenafine was fungicidal in 48 hours at
concentration of 0.63 ug/mL. or greater against Sporothnx schenckii. There was a
major reduction in the cell count in 24 hours, but the reduction was not 99.9% or
greater (fungicidal definition). This experiment seems to contradict Study
E-1 in which 2 X MIC (1.56 .g/ml.) was not fungicidal against Sporofrix schenckii
even after five days. The two studies were performed in different media, at
different temperatures, and with a different number of starting cells. This
experiment was also performed with shaking during the incubation period and
Study E-1 was not shaken. All of these differences may have played a part in the
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contradicting results. When the same experiment was repeated in Study
E-11 (3) with a tolcicalate-resistant mutant strain (tcr-1) it was found that a higher
concentration of 40 .g/mL was needed for fungicidal activity. This resistant strain
need 0.16 .g/mL to inhibit 50% of growth while the wild-type strain only needed
0.005 ug/mL. This indicates that the fungicidal concentration is reiated to the
inhibitory concentration.

In Penederm Study CR-010-A (9) the authors found that the minimal lethal
concentration was usually the same or one 2-fold dilution higher than the MIC for
Trichophyton mentagrophytes, Trichophyton rubrum, and Microsporum canis at 45
hours. Trichophyton tonsurans and Epidermophyton floccosum which were read
at 72 and 96 hours, usuaily had MLC values that were the same or only one
dilution higher than MIC values [see table 24). This indicates that butenafine has
fungicidal activity against these species.

The important species are the dermatophytes. Most of the work performed
by the sponsor invelved Sporothrix schenckii cells and not the dermatophytic
species that will be in the labelling for this product. The only experiment in which a
time kill study was performed on these species was Study E-1 which
showed that butenafine was fungicidal against a strain of 7. mentagrophytes in
four days at a concentration of 0.025.g/mL and a strain of M- canis after 4 days at
a concentration of 0.05 .g/mL. The Penederm study in which MICs and MLCs
were compared also indicates that butenafine has fungicidal activity.

The sponsor performed a study (Penederm Study PD188:39) to measure
the concentration of butenafine in both the epidermal and dermal layers of human
skin 24 hours after application of butenafine HCI Cream 1%. Radiolabeied drug
was applied to human skin at a dose of 5 mg/cm? and after 24 hours of exposure,
the skin was given a mild detergent wash (simulating actual use conditions at the
trough level) prior io measuring drug concentrations. The concentration of
butenafine in the epidenmis was ug/mL and the concentration in the
dermis was »g/mL. Since the in vitro studies showed butenafine MIC
values for the common dermatophytes ranging between ug/mLand
MLC levels only slightly higher than these values, it appears that the drug is
present in the epidermis at a minimum of apprcximately 500 times the MIC levels
and in the dermis at a minimum of approximately 15 times the MIC levels. These
levels are above the fungicidal fevel for these organisms. It appears that when
dosed as indicated in the NDA that butenafine HCl is fungicidal for most
dermatophytes.

The sponsor has included the statement "Depending &n the concentration
of the drug and the fungat species tested, the antifunga! aiiyramines are not only
fungistatic, but also fungicidal.” This statement s appropriate for the labeling. (f —




NDA 20-524
PENEDF]M INC. PAGE 35 OF 67
BUTENAFINE HCL CREAM 1% '

FACT NE NCI

Study E-8 (11) studied the in vitro activity of butenafine against
Candida albicans at various pHs. In this experiment Candida albican: MTU 12021
and Candida albicans KC-36 were inocuiated into Sabouraud's dextrose broth to
a final fungal concentration of 1 x 10°/mL and the pH of the media was adjusted
from 5.0 to 8.0. Serial two-fold dilutions of butenafine were prepared and added to
the above media. The lowest concentration at which no fungal growth was
observed was taken as the MIC. The resulis of this experiment are shown in

Table 26.

Table 26
in Vitro Anti-C. albicans Activity of Butenafine in
Sabouraud's Dextrose Broth with Different pH Values

A1 (ug/mL) in medium with pH values of:
. - y

7.0

C. albicans MTU 12021

C. albicans KC-36

In the same study the activity of butenafine was determined against 47
clinical isolates of Candida albicans in non-adjusted Sabouraud’s dextrose proth
{pH 5.9) and in broth adjusted to pH 5.0. The results are seen in table 27.

Table 27
In Vitre Activity of Butenafine Against Clinical Isolates of C. albicans
in Sarbouraud's Dextrcse Broth with Two Different pH Values
Cumulative % of strains inhibited Geometric
Number | Medium at drug congentration {«g/mL) mean
of pH vaiue
strans | value

625} 125]25 50 100 I:'100

C aibicans | 57 7 100
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Both of these experiments show that the pH of the media can affect the activity of
butenafine against Candica albicans. At pH 5.0 the mean geometric mean is

27 ug/mL and 100% of the 57 clinical isolates have M!C values of 50.g/m!. or
below. At pH values of 5.9 or above the MIC values for most isolates is

>100 ug/mL. This decreased potency at higher pH may be related to the solubility
of the drug. The solubility of butenafine in 0.1M acetic acid buffer solution is

303 ug/mL at pH 4.4, 69.8 ug/mL at pH 5.0, and 18.1 wg/mL at pH6.22. .
Decreased solubility in the media may account for higher MIC values in media at
pH values of 5.9 or above. Various pH values have been repaostted for human skin
ranging from 3.0-5.0; 4.2-5.6; and 5.2-6.4. These studies indicate that the pH of
skin is usually around 5.0, which is the pH at which butenafine showad the best
activity at least against C. albicans.

In Study E-9 (12) the authors tested the anti-Candida activity of
butenafine, naftifine, toinaftate, and clotrimazole in Sabouraud's dextrose agar
(pH 5.9} and in this same medium adjusted topH 5, 8, 7, and B. They also
determined MICs of various Candida species in malt extract broth at pH 4.9. The
results of these studies can be seen in tables 28 and 29.
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Table 28
Effect of Butenafine on Anti-Candida Activity in
Sabouraud Dextrose Agar with Different pH Values

MIC (ug/mL}

Organism

No Correction
5

6
7
8

C aibrcans Ho Correction
NATCC 10261 5

&
7
8

C topicals No Correction
N 17495 5

6
7
8

No Correction

No Correction

No Comection
3

6
T
3

C guihermondu No Cotrection
KC-112 5

6
7
8

C stelfatoxtes\ No Corre. non
KC 113 5

6
7

Ny Correction = pH 5 9
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Table 29
MICs Against Yeast Determined by Broth Dilution
Employing Malt Extract Broth Medium (pH 4.9)

’ Qrganism Number of 1 Compounds
7 isclates

MIC (ug/mL)

—— — - - - -— - —- - - — - - - T

Candida albicans 57 Butenafine 19.5* {1.56-50)*"
Clotrimazole | 3.7 (0.1-12.5)
Bifonazole 12.8 {3.13-2% .
Miconazoke ] 3.9 (0.1-12.5)

Candida parapsilosis 2 Butenafine £.78,3.13
Clotrimazole | 0.2, 0.39

Bifonazole 125,125
Miconazole | 0.39, 1.56

Candida fropicalis 4 Butenafine 625,625, 25 25
Clotrimazole | 0.78, 1.56, 6.25, 6.25
difonazole 6.25, 125, 25,25
Miconazaole | 0.39,3.13, 313, 6.25

Candioa Krusei 2 Butenafine 6.25 125
Clotrimazole | 0.39, 1.56
Bifonazele 125 125
Miconazole | 1.56, 3.13

Butenafine 3.13
Clotricnazole | 0.2

Bifonazoie 12.5
Miconazcle ] (.38

M Candida guillrermendii

Candida steliatoides 1 Butenafine 6.25
Clotnmazole | 0 39
Bifonazole 6.25
Miconazole | 039 ~

Cryptococcus neoformans 4 Butanafine 1.56, 1.56,3.13, 3.1
Clotrimaxole | 0.2, 0.39, 0.39, 0.38
186,313 3.13.313

Bifona

zole

* Geometric Mean
- (Minimum-Maximum MIC)

This study once again showed that the activity of butenafine decreased with
increasing pH when tested against Candida. Of the four compounds tested using
Sabouraud's dextrose agar, clotrimazole was the only compound that showed
gocd activity. Tolnaftate was inactive at all pH values and for all the tested
organisms. Unlike the activity of butenafine, the activities of naftifine and
clotrimazole tended to increase with hig'.er pH values. When tested using a broth
dilution method and malt extract broth the MIC vaiues for butenafine were close to
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those observed using Sabouraud's dextrose agar at a pH of 5. Studies E-8
and E-9 both tested 57 isolates of Candida albicans, and although the studies do
not state that the + ume isolates were tested the geometric mean MIC using
Sabouraud's dextr .~ agar (adjusted to pH 5.0) in Study E-8 was 27.g/mL and
the geometric mean using malt extract agar (pH 4.9) in Study E-9 was 18.5.g/mL.
In both studies wne: single species were tested the MIC in Sabouraud's at pH 5
was 25 to 50 ug/mL. These studies indicate that at least for Candida the potency
of butenafine is greatest around pH 5 (lower pHs were not tested). The type of
media and method used (agar dilution vs broth dilution) also are less important
than the pH value of the media. This pH value is close to the pH of skin, which is
where the drug will be used.

No studies were conducted with dermatophytes (yeast are easier to work
with) which would have been the better organisms to study since this product has
better activity against dermatophytes and will be used against them.

ACTIVITY OF DEGRADATION PRODUCTS

[n Study E-13 (13) the authors investigated the in vitrc activities of

, butenafine with regard to its photo-decomposition (D1), thermal-degradation
products (D2, D3), and metabolites (M1, M2, M3). Of all these compounds only
42 demonstrated any activity. The MICs for M2 were 0.78-6.25..g/mL for
dermiatophytes and 1.56-100,.g/mL against Aspergillus species. Against yeast-
form fungi the MIC was >100.g/mL. The potency of M2 was usually less than
1/32 that of butenafine. Table 30 shows the results of this study. Figure 1 shows
the chemical structure of butenafine and its decomgosition products and ¢

metabolites.
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Table 30
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]

T;nlc:]o Antifungal activaities of decompositions and metabolites of KP-363 against pathogenic fungi

HIC {ug/al)
Organism
01 02 b3 M1 M2 M3 KP-363 | CT2 8F
T. wentagrophytes LD-01 >100 >100 >100 >100 0.78 >100 | 0.06125] 0,39 1.56
T. mwentagrophytes KD-04 >100 >100 >100 >100 1.56 >100 }0.025.1 0.39 0.2
T. mentagrophytes XD-16 >100 >100 >100 >100 3.13 >100 | 0.0125( 0.39 1. 56
T. rubrue XC-141 >100 >100 >100 >100 0.78 2100 |0.01251 0.39 0.78
| T. rubrue KC-109 100 >100 >100 >100 D.78 >100 | 0.006 0.2 0.78
T. rubrua KC-114 >100 >100 >100 >100 0.78 100 001251 0.39 1.56
T. rubrum KC-124 >1090 100 >100 >100 0.78 »100 100125 0.3% 1.56
T. rubrum KC-133 >100 >100 >100 >100 0,78 2100 {0.006 0.39 0.78
K. canis KD-30% >100 >100 100 >100 313 >100 [ 0. 025 0.39 3.13
M. cookei KD-322 >100 >100 >100 >1CG0 3.13 >100 | 0.025 1.56 6.25
M, ferruginevy KD-324 >100 >100 >100 >100 3.13 >100 {0.01251 0.39 1.56
W, gvpseun KD 326 >100 100 >10% >100 0.78 2100 {00125 0.78 3.13
M. gypseum XD- 227 >:00 >100 >100 >100 1.56 2100 10025 0.18 6.25
E. floccosum ¥{-401 >100 >100 >100 >100 1.56 >100 ¢ 01251 0.39 0.1
t. floccosur KD-402 >100 >100 >100 >100 6. 25 2100 (6. 025 0.39 0.1
{. albicans YU-1200 >100 >100 >100 >100 >100 2130 >100 6. 25 12.5
C. albicans MTU-12021 >100 >100 >100 >100 >100 >100 >100 B.25 12.5
C. tropicalis Ni-7495 >100 >106 >100 >100 >100 [->100 3.13 0.39 1. 56
C. Kurser N}1-7492 >100 >100 > 104 >100 >100 >100 b. 25 0. 3% b.25
C. parapsilosis N1-7493 >100 >100 >100 2100 >100 >100 3.13 0.2 12.5
C. gvilliermondii CBS-2082 ] »>130 >100 >100 >100 >100 >100 3.13 f.39 12.5
C. stellatoidea ATCC-102641 >100 »100 >100 >100 >100 >100 6.¢5 0. 39 6.25
C. uvtilis IPCR >100 >100 >100 >100 >100 >100 3.13 0.78 6. 25
C. neoformans N]-7496 >100 >100 >100 >100 >100 >100 0.78 0.39 1. 56
C. neoforeans NUDO-83264 >100 >100 >100 >1QQ . >100 >100 0.2 . 0.78 0.78
A, fusigatus NI-5561 >100 >100 >100 >100 | 100 >100 0.? 1. 56 1. 56
A, fumigatus NUDQ-7632 >100 >100 >100 >100 | 100 >100 0.2 1. 56 1.56
A, flaves ATCC-9643 >100 >100 >100 >100 1.56 ] »100 | <0.1 0.39 0.39
A, flaves NUD-4501 >100 >100 >100 >100 6.25| >100 [<«0.1 1. 56 6. 25
A, niger RUD-3235 >100 > 100 >109 >100 25 >100 0.2 6.25 |25
A, niger NUD-4861 >100 >100 >100 >100 12. 5 >100 0.2 3.13 3.13
A. terrevs KUD-3265 >100 | >100 | >100 | >100 6.25| >100 | 0.2 3.13 | 156
A, terreus KUD-7634 >100 >100 >100 >100 §.251 »>100 0.2 1. 56 0.%
A, nidulans NKUDD-7633 >100 >100 >100 >100 29 >100 0.1 .39 3113
S. scheackii KD-904 >100 2100 >100 >100 25 >100 0.39 |12.5 12.5
E. dermalitidis KD-505 >100 >100 >100 >100 >100 >100 0.39 3.13 0.78
F. pcdrosoi KD-507 >100 >100 | >100 >100 >100 >100 | 0.78 |12.5 1.56
K., asteroides KD-5S09 >100 >100 ¢ >100 | >100 | >100 | »>100 | »>100 { 3.13 | 6.25
Note) CTZ:clotrimazole, BF:bijonazole
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ASSESSMENT GF RESISTANCE STUDIES

Study E-4 (14) investigated the acquisition of resistance to butenafine by
Trichophyton mentagrophytes and Cryptococcus neofo nans. An agar dilution
method employing serial doubling ditutions of drug in Sabouraud's dextrose agar was
used. MICs for the two organisms were determined and the procedure was repeated
10 times, each time using cells that had grown at the highest drug concentration to
prepare fresh inoculum for testing the next generation. An inoculum of 16 cells/plate
was used. Incubation was at 27°C for 7 days in the case of T. mentagrophytes and at
30°C for 3 days in the case of C. neoformans.

When butenafine was tested the MIC value for T. mentagrophytes increased
from «g/mL to ug/mL (one dilution) at the fifth generation and remained
at this concentration through the rest of the testing. The MIC for C. necformans
increased from «g/mL to »g/mL (one dilution) at the sixth generation time
point and remained at this concentration. When clotrimazole was tested the MIC for T.
mentagrophytes increased from ng/ml. to xg/mL (one dilution) at the fifth
generation and remained at this concentration through the rest of the testing. The MIC
for C. neoformans increased from ugiml to x«g/mL (one dilution) at the

‘ second generation time point, to »g/mL at the fourth generation and increased to
«g/mL at the fifth generation. This is an eight-fold increase for clotrimazole, which
has been used against fungi for many years without a major problem. The 2-fold
increase shown when buterafine was tested indicates that it 1s unlikely for these fungi
to acquire resistance to this drug.

Study E-11 (3) in which tolciclate-resistant strains of Sporothrix schenckii
were tested showed that the tolciclate-resistant strains needed a slightly higher
concentration of butenafine to give a 50% reduction in growth, but that these
concentrations were still very low «g/mL) and these strains would
probabily still be susceptible to butenafine in clinical use {see Table 5).

No further studies evaluating the mechanism of any resistance that might
develop were submitted. No studies involving mutations in the squalene expoxidase .
gene were performed. No studies looking for permeability mutations that would block
the drug from entering the cell were performed, but this may not be important since the
drug itself has a direct membrane-damaging effect which is augmented by its ability to
inhibit squalene epoxidase. As seenin Study E-1, the antifungal spectrum
appears to be similar to that of naftifine, another allylamine drug with the same
mechanism of action. The activity of butenafine against the dermatophytes is 2-16
times as strong as that of naftifine, however, so even strains resistant to naftifine may
still be susceptible to butenafine although butenafine’s MIC may be elevated. Since a
different point in the synthesis of ergosterol is blocked by butenafine and the azoles,
strains resistant to the azoles, may still be susceptible to butenafine.
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PRECLINICAL EFFICACY (IN VIVQ)

PHARMACOKINETICS/BIOAVAILABILITY

The information in this section is taken from the studies submitted in the
NDA and have not been evaluated by a Biopharmaceutical Reviewer at the
present time. T

Results from two clinical pharmacokinetic studies and a Phase 3 clinical
trial indicate that under conditions of therapeutic dosing for the treatment of tinea
pedis of exaggerated dosing in normal subjects there is low absorption of
butenafine from the drug formulation.

In the first pharmacokinetic study, subjects that were dosed for 14
consecutive days at 20 times the intended daily clinical dose had average maximal
butenafine plasma concentrations of 5 ng/mL. When subjects were dosed at SiX
times the intended clinical dose, maximal plasma levels were approximately
1.4 ng/mL.

In the other pharmacokinetic study, after single clinical doses of butenafine,

_ plasma levels of unchanged drug increased slowly until the drug was removed

’ from the skin surface twelve hours after dosing. After the drug was removed,
plasma levels decreased slowly. Plasma T, during the later phase was 23.4
hours, but could not be definitively determined due to low plasma levels and
differences between subjects. Average G,,, was 4.0 ng/mL. When dosed once a
day for 7 days, plasma levels increased slowly every day until the 12th hour after
dosing, when the drug was removed. Average G, on the firstday was
4.1 ng/mL, and average C,,, of the second to seventh days ranged from

ng/ml.. Excretion of unchanged butenafine in the urine was less than 0.01% of

the dosed amount in both the single and multiple dosing studies. About 72-86% of
the drug formulation was recovered from the surface of the skin when the drug
was removed 12 hours after application. Penetration into the stratum corneum
was about 20% of the dose.

In the Phase 3 study butenafine and M2 plasma levels were studied in 12
patients. Butenafine was applied by the patient once daily for 4 weeks. Blood
plasma samples were obtained 11 to 19 hours after the last dose was applied at 1,
2 and 4 weeks after treatment was started and four weeks after cessation of
treatment. The average plasma level of butenafine was 0.11 ng/mL, with a range
fr~ "atectable to 0.30 ng/mt. The concentration of M2, in plasma was below

{ f detection (0.1 ng/mL}.
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These studies indicate that absorption is minimal and that most of the drug
remains on the skin.

The sponsof performed a study (Penederm Study PD488:38) to measure
the concentration of butenafine in both the epidermal and dermal layers of human
skin 24 hours after application of butenafine HCI Cream 1%. Radiolabeled drug
was applied to human skin at a dose of 5 mg/cm?, and after 24 hours of exposure,
the skin was given a mild detergent wash (simuiating actual use conditions at the
trough level) prior to measuring drug concentrations. The concentration of
butenafine in the epidermis was xg/mL and the concentration in the
dermis was ug/mL. Since the in vitro studies showed butenafine MIC
values for the common dermatophytes ranging between ug/mL and
MLC levels only slightly higher than these values, it appears that the drug is
present in the epidermis at a minimum of approximately 500 times the MIC levels
and in the dermis at a minimum of approximate!: 15 times the MIC levels. These
levels are above the fungicidal level for these organisms. H appears that when
dosed as indicated in the NDA that butenafine HCl is fungicidal for most

dermatophytes.
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ANIMAL PROPHYLACTIC AND THERAPEUTIC STUDIES

The NDA contains five studies in guinea pigs showing the in vivo activity of
the topical application of butenafine cream.

Arika et al {15) investigated butenafine for its activity against guinea pig
Jermatophytosis caused by Trichophyton mentagrophytes KD-04 or Microsporum
canis KD-305 in comparison with the activity of naftifine, toinaftate, clotrimazole,
and bifonazole. The MIC values of butenafine was 0.012.g/ml for
T. mentagrophytes and 0.025 .g/mL for M. canis. The MIC values for naftifine,
tolnaftate, clotrimazole and bifonazole were 0.05, 0.20, 0.39, and 0.78.g/mL,
respectively, for T. mentagrophytes. The MIC values for naftifine, tolnaftate,
clotrimazcle and bifonazole were 0.10, 0.39, 0.78, and 1.56ug/mL, respectively,
for M. canis. Hair was plucked by hand from a 3 x 3 cm area on the backs of the
guinea pigs to make a hairless square. On the foliowing day, the skin was lightly
abraded with sandpaper, and 50 p! of inoculum (18 cells) were applied with a
glass rod. Each animal was topically treated with 0.2 mL of a 0.01%, 0.1% or
1.0 % solution of the test drug. Treatment was started on day 2, 3 or 4
postinfection and was continued for 4 or 10 days. Two days after the last
treatment, all animals were sacrificed and 10 skin sections were obtained from
each treated site. Each section was implanted onto a Sabouraud dextrose agar
plate and all plates were incubated at 27°C for 10 days. The treatment was
assessed as effective if no fungal growth was seen. To test the prophylactic effect
of the drugs a hairless area was produced on the back of the animals and the
following day the skin was treated with 0.2 mL of a 1% solution of butenafine or
bifonazole. At 24, 48, or 72 hours after drug appchation. 50 il (10° cells) ofe
T. mentagrophytes was rubbed onto the pretreated area. Before infection the
unabsorbed drug was wiped off with a cotton swab. All infected sites were visually
examined daily throughout the experimental period. On day 17 postinfection,
culture studies as desczribed above were parformed.

The results of the first experiment, in which once daily topical treatment with
0.01, 0.1, and 1.0% soclutions of butenafine and the reference drugs was started
on day 2 postinfection and continued for 4 or 10 days are shown in Table 31.
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Table 31
Efficiencies of butenafine and reference drugs against
T. mentagrophytes infection after once daily application
for 4 to 10 days starting on day 2 after infection

Treatment Duration of Treatment| No. (%) of skin sections
with negative cultures
(n=50)
0.01% Butenafine 10 30 (60)
0.1% Butenafine 10 47 (94)
1.0% Butenafine 10 50 (100)
0.01% Naftifine 10 2 (4)
0 1% Natftifine 15 29 (58)
1.0 % Naftifine 18 50 {100}
0.01% Tolnaftate 10 5(10)
0 1% Tolnaftate 10 20 {40)
r 1.0% Tolnaftate 10 50 (100)
1.0% Ciotnmazole 10 14 (28)
Placebo (PEG-ethanal) 10 0(0)
Placebo (PEG-acetone) 10 : R 0(0) “
NONE 10 0(0)
1% Butenafine 4 50 {100)
1% Naftifine 4 41 (82)
1% Tolnaftate 4 32 (64} -
NONE . 4 0(0
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Table 31 shows that a 1.0% solution of butenafine, naftifine, or tolnaftate was
satisfactory with a complete eradication of fungi from the infective site, whiie
clotrimazole at the same concentration only lec to 28% negative cultures. The
negative rate with 0.1 and 0.01% solutions of butenafine were 94 and 60%,
respectively. Comparable concentrations of naftifine and tolnaftate were less
effective. When treated for only 4 days instead of 10 days, a 1% solution of
butenafine completely cured the T. mentagrophytes infection, while the cure rates
with naftifine and tolnaftate were 82 and 64%, respectively. )
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When once daily treatment was started on day 3 or 4 after infection and
was continued for 4 or 10 days, butenafine was again effective against
T. mentagrophytes infection, but 10 days was needed to eradicate fungi from the
lesions [Table 32).

Table 32
Efficiencies of butenafine and naftifine against
T. mentagrophytes infection after once daily application
for 4 to 10 days starting on day 3 or 4 after infection

Treatment Treatment period No. {%) of skin sections
(days) with negative cultures
—ee OO
1.0% Butenafine 36 36 (78)
B1 0% Naftifine 36 8(16)
NONE 0 (0)
‘ 1 0% Butenafine 3-12 50.100)
1.0 % Naftifine 312 45 (90Y
NONE 0{0)
1 0% Butenafine 4-7 | 19 (38) ‘
1.0% Naftifine 4-7 8 (16)
ENONE 0(0)
1.0% Butenafine 413 50(100)
1 0% Naftfine 4-13 26(52)
NONE 0 (0
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'n a third experimeni the therapeutic efficacies of two different butenafine
treatment -egimens were compared. Once of twice daily treatments with 0.125,
0.25, 0.5, and 1.0% solutions cf butenafine was started on day 4 postinfection and
was continued for 10 days. Table 33 shows the results of this experiment.

Table 33

Efficiencies of butenafine against T. mentagrophytes
infection after once or twice daily application

for 10 days siarting on 4 after infection

Mo. (%) of skin sections

with negative cultures
{0250

Treatment

0.125% Butenafine

Once daily 25 (50)

Twice daiiy 36 (72)

10 25% Butenafine

Once dally 30 (60)

Twice daily 40 {80)

0.5% Butenafine

Once daily 48 (96)

Twice daily 50 (100)

1.0% Butenafine

Once daily 50 (100)

Twice dail

As seen in the above table the therapeutic efficacy of twice daily treatment with a
0.125 or 0.25% solution was better than that of once dally treatment. However,
once daily treatments with 0.5 or 1% solutions of butenafine gave a 100% cure.
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The activity of the drugs against M. canis was also evaluated. Only daily
topical treatment with a 0.1 or 1.C% sotlution of butenafine or the reference drugs
was started on day 2 or 4 postinfection and was continued for 10 days. Tabie 34
shows the results of this experiment. As the table shows the results are similar to
those seen for 7. mentagrophytes.

Table 34
Efficiencies of butenafine and reference drugs against
M. canis infection after once daily application
for 10 days starting on day 2 or 4 after infection

Treatment Treatment Period No. (%) of skin sections
{days) with negative cultures
I _ S N 1 (n=S0)
0.1% Butenafine 2-11 47 (34)
1 0% Butenafine 211 50 (100)
0.1% Naftifine 2-11 21 {42)
) 1.0% Natftifine 2-11 50 (100)
0.1% Tolnaftate 2-11 B8 (16)
1.0 % Tolnaftate 2-11 42 (84)
1.0% Clotrimazoie 2-11 30 (60)
flacebo (PEG-ethanol) 2-11 1 0 (9) .
Placebo (PEG-acetone) 2-11 0)
NONE 2-11 0(0)
1% Butenafine 4-13 49 (98)
1% Naftifine 4-13 39(78)
1% Tolnaftate 4-13 24 (48)
INONE i 4-13 0(0

When guinea pigs were pretreated with 0.2 mL of a 1% solution of the
drugs at 24, 48, or 72 hours before infection with T. mentagrophytes, fesions in the
untreated group were the most intense. In the group treated with bifonazole 24
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hours before infection, lesions developed in four of five animals on day 17 after
infection. When a 1% solution of butenafine was used once at 24 or 48 hours
before infection, no lesions developed. In the group pretreated with a 1% of
butenafine 72 hours before infection, lesions developed in two of five animals.
The concentration of butenafine in the skin of five guinea pigs was measured at
24 48, and 72 hours after application of 0.2 mL of a 1% solution. The

concentration of butenafine in the skin at 24 hours was uglg of tjssue,
and it gradually decreased to ug/g at 48 hours and to ~6/g at
72 .:ours.

The experiments in this study show that butenafine 1% exhibits gaoa
therapeutic efficacy against T. mentagrophytes and M. canis infections when
applied once daily for 10 days. Its effect is superior to that of naftifine, tolnaftate,
and clotrimazole. Butenafine exerted prophylactic efficacy when appiied even 48
hours before infection, but not up to 72 hours before. When the amount of drug in
the skin was determined, the amount at 72 hours was still 730 times higher than
the MIC or MFC (fungicidal) concentration. The explanation may be that the drug
is bound to horny materials in the epidermis and the potency of the drug is
reduced.

The dermatophytosis model tested in the akove study (15) may not be as
prolonged as it is in human dermatophytosis, such as tinea pedis. In Arika et al
(18) the authors tested a new model ot tinea pedis by inoculating
T. mentagrophytes into the planta of guinea pigs. The infection lasts for more than
six months withcut spontanecu  healing and histopathologicall, and
symptomaticaily mimics human ...fections. In this study male Hartley strain guinea
pigs were divided into groups of 8 to 10 animals. *Skin infection was induced by
applying a paper disk with 50 pl (10 cells) of a suspension onto the planta with a
form pad and fixing the pad in place with an adhesive elastic tape. The disk was
removed on day 7 postinfection. Each animal was treated with 0.1 mL of the test
compound as a solution or cream. The treatment with butenafine or reference
drugs was started on day 10 postinfection (3 days after disk removal). Onday2
after the last treatment, all animals were sacrificed and the infected sites rinsed.
Twelve skin sections were made from all parts of the infected planta. Each
section was implanted onto a Sabouraud dextrose agar plate and cuitured at
27 °C for 10 days. The treatment was assessed as effective if no growth was

seen.
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In the first experiment, once daily treatment with 0.2, 0.5, and 1.0%
solutions of butenafine was started on day 10 postinfection and was continued for
20 days. The results of the culture studies performed with tissue specimens
excised from the planta on day 31 postinfection are given in table 35.

Table 35
Efficacy of Butenafine Solution in Guinea
Pig Tinea Pedis once daily application for 20 days

Treatmant No. {%) of skin sections with No. of feet with
negative cultures negative cultures

0.2% Butenafine 152 (63.3)

0.5% Butenafine 175 (74 6)

1.0% Butenafine 219(91.3)

Placebo (PEG-ethanol)

Nﬂ.ﬂ.e‘
This table shows a dose-related therapedutic efficacy, with mycological eradication
noted in 91.8% of skin sections treated with a 1% solution of butenafine.

In a second experiment, a 1% butenafine solution was compared to a 1%
naftifine, 2% tolnaftate, and a 1% clotrimazcle solution. In another study 1%
creams were tested and compared. The results of these two experiments are
chown in Tab:: 38 ' !
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Table 36
Efficacy of Butenafine and Reference Drugs in Guinea
Pig Tlnea Pedis once daily appl:catlon for 20 days

Treatment No. of skin sectlons with No. of feet with
negative cultur:sftotal no. negative cultures/total no.
of skin sections from
ol nfected sites (%) e

1% Butenafine Solution 214/240 (89.2) 8/20

1% Naftifine Solution 209/240 (87.1) 6/20

2% “roinaftate Colution 153/240 (63.8) 4720

(1% Clotrimazole Solution 95/240 (39.6) 0/20
ENONE 40/240 (16.7) 0/20

1% Butenafine Cream 170/192 (88.5) 9/16

A 1% Bifonazole Cream 60/192 (31.3) 0/16

_ 1% Clotrimazole Cream 521192 (27.1) 0/16
' AINONE _‘ _18/192 (9.4 N

This table shows that butenafine was superior to tolnaftate and clotrimazole.
Naftifine exhibited activity that was almost the same as that of butenafine.
Butenafine and clotrimazole creams exhibited activities that were about the same
as their solutions. Butenafine cream was superior to bifonazole and ciotrimazole
creams. The product of this NDA is a butenafine 1% cream so this experiment
represents the same type of product and the same type of infection.

When compared to the study of conventional dermatophytusis models (14),
in which 0.01 to 1.0% solutions of butenafine showed excellent efficacy when
applied topically for 10 days, this model of tinea pedis needed a longer duration of
treatment. There is a differenca in the thickness of the homy layer Latween the
dorsai skin and ihe plarita in guinea pigs and this difierence may play a partin the
efficacies of antifungal agents. Tinea pedis usually responds to chemotherapy o
a lesser extent than does tinea corporis or tinea cruris. The tinea pedis model in
guinea pigs is probably the most appropriate model for prediction of activity of
antifungal agents against tinea pedis in humans. The results of both papers
indicate that butenafine may be promising for the treatment of all types of
dermatophytosig, including tinea ped:s.
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. In Study E-6 (17). the effect of butenafine on experimental tinea
pedis in guinea pigs was studied using the same testing method as in the study
above. In this study the duration and frequency of administration was changed.
Butenafine solution of 0.25% to 2.0% was topically applied once or twice daily for
10 to 40 days. The therapeutic effect was evaluated by the cultured skin
specimens from infected sites. Five animals were used in each group. Twelve
skin tissue sections were cut from the whole infected plantar. Treatment.with
butenafine was started on day 10 of infection (3 days after removal of the disk),
the same as in the previous study. Butenafine was applied at a concentration of
0.25%, 0.5%, 1.0% or 2.0% once or twice daily for 20 days. Culture of skin
specimens were conducted two days after tha final treatment (day 31 of infection).
Table 37 shows the results of this expetiment.

Table 37
Efficacy of Butenafine Solutions in Guinea
Pig Tinea Pedis Once or Twice Daily for 20 Days
No. (%) of skin sections

with negative cultures
(20

Treatment

0.25% Butenafine Solution Once daily
0.25% Butenafine Suiution Twice daily

80 (66.7)
85 (70.8)

0.5% Butenafine Solution Once daily 86 (71.7)
0.5% Butenafine Solution Twice daily g7 (80.8)

1.0% Butenafine Sofution Once daily Y 108 (30.0)
1.0% Butenafine Solution Twice daily 110 (91.7)

2.0% Butenafine Solution Once daity 110 (81.7)
2.0% Butenafine Solution Twice daily 112 (53.3)

11(92

NO Treatent

The above table shows a dose dependent effect between 0.25% and 1.0%
butenafine. There was no difference in efficacy between the group treated with
1% and 2% butenafine. Theie was also only a slight difference between the once
daily and twice daily treatments. The difference betweer. the once daily and twice
daiy dosing was not significant (p < 0.05). The results of this study are almost
identical to Arika et al (16) in which the same method was used. A comparison of
table 35 from that study and the above table 37 can be made. intable 35a02%
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salution of butenafine produced 63.3% of skin secticns with negative cultures and
in table 37 a 0.25% solution produced 66.7%. A 0.5 % solution produced 74.6%
negative cultures in table 35 and 71.7% in table 37; a 1.0% solution produced
91.3% negative cultures in table 35 and 90.0% in table 37. Both these
experiments also show that a 1% solution dosed once a day gives excellent
results. A 2% solution or twice daily application ‘s no better than a 1% solution
dosed once daily. .

In this same study anuther experiment was performed to study the relation
between the duration of treatment and its effect. Treatment was started on day 10
of infection as usual. The ‘% solution was applied once daily for 10, 20, or 40
days. The results are shown in Table 38.

Table 38
Efficacy of 1% Butenafine Solution in Guinea
Pig Tinea Pedis Once Daily for 10, 20 or 40 days
Treatment Dration of No. (%) of skin sections No. of feet with

Treat :ent with negative cultures negative cultures
(days) _____(n-120)

’ 1% Butenafine 85 (70.8)
No Treatment 32 (26.7)

1% Butenafine 108 (¢0.0)
No Treatment 15(12.5)

1% Butenafine 113 (84.2)
|No Treatment 1(0.8

The above table shows that the longer the treatment duration, the better the
efficacy. The product in the NDA is dosed once daily for 4 weeks (28 days), which
is between the two longest periods in the above study. It appears that the
increase in efficacy between the two longest dosing periods may not be as great,
especially when looking at tt.e number of negative cultures from skin section,
between these two dosing schedules as between dosing for 10 days versus 20
days. Dosing for 4 weeks should give good resilts and may help patients comply
with the dosing schedule.

In Study E-7 (18) the authors studied the permeability and retentivity
of butenafine on the skin layers of guinea pigs following percutaneous application.
Two-tenths of a milliliter of a 1% '*C-butenafine solution on gauze was applied for
six hours to shaven areas of the dorsa! skin of guinea pigs. The gauze was sealed
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to the site with Parafilm. Using ceiton and ethanol the unabsorbed drug was
removed six hours after attachment. The animals were kilied either six or 24 hours
after attachment, and the skin was cut to prepare 50 pm frozen sections in parallei
to the skin surface. Using fiquid scintillation counting the radioactivity in each
section was determined. The curve for the six hour and 24 hour after applications
removai were similar, although the six hour curve gave slightly higher radioactive
counts for each depth. High concentrations of the drug {radicactive counts of

about dpm (disintegrations per minute) were seen between pm of
the epidermis. These high counts indicated drug concentrations above 50 ug/g of
skin. The curves decrease rapidly from about ‘dpm to about

dpm 1g/g ) at a depth of about 1000 uym. The curves then decreased at a
slower rate until no drug (radioactivity) was detected below about 2300 pm of skin
depth. There were several peaks seen in the 1,000 to 2,000 um range which may
indicate adsorption into hair follicles. This experiment indicates that butenafine is
present in the epidermis including the horny layer where dermatophytes hang out
at concentrations of over 10 ug/g.

In this same study the authors investigated the antifungai action of drug
adsorbed to hair. Powdered hair was put into a test tube with dipotassium
phosphate, magnesium sulfate, and caicium chioride. Serially two-feld dilutions of
butenafine or a reference drug {tolnaftate, clotrimazole, or bifcnazole) was added.
This solution was shaken at 30°C for one hour to adsorb drug to the hair. A
suspension of 2 x 10* cells/tube of T. mentagrophytes was inoculated into the
tubes and <ultured at 30°C for 7 days. In another experiment drug and hair were
shaken for one hour and then the unadsorbed drug was removed and then the
above chemical solution and organism was incubated. Minimum inhibition ¢
concentrations were observed and compared to MIC values in Sabouraud
dextrose broth. The results of these experiments are shown in Table 39.
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Table 39
Effect of Powdered Human Hair on anti-Trichophyton
mentagrophytes Activity of Butenafine and Peference Trugs

MIC (ug/g hair) MIC (ug/mL)

Compound

Non-absorbed drug
_ NO reoved

Non-absorbed drug Sabouraud Dextrose
tCOVEd Broth

Butenafine

Tolnaftate

Clotrimazole

Bifonazoile

The above table shows that the MIC values for butenafine and the reference drugs
all increase when hair is the sole nutritious source, compared with the MIC values
obtained in Sabouraud medium. The MIC of butenafine increased 320 times. The
table also shows that adsorption to hair is intense, since removal of non-absorbed
drug di! not alter the MIC values. Butenafine was the most potent drug in all

! situations tested. .

The fungi that cause tinea pedis are usually lodged very close to the
surface of the skin and restricted to the horny layer and part of the Yollicles. This is
where butenafine has its highest concentration after tooical application. Since ihe
concentration of drug in this layer appears to be greater than 10.9/g, there should
be enough drug present even for the higher MIC value observed when hair alone
was the nutrient source. '

In Study E-8 (11) the in vivo activity of butenafine against Candida
albicans was studied. The dorsal hair of guinea pigs was shaved in one or two
places p<. animal and 0.05 mL of fungal suspension containing 10° Candida
albicans cells was applied to each shaved site. The infected sites were covered
with parafilm and self-adhering forrn pads. The sites were fixed with an adhesive -
bandage for 20 hours. Treatment with drugs started 24 hours after infection.
Treatment was conducted by topically applying 0.2 mL of the drug twice a day for
7 days. The animals were Killed the day following the final treatment. The
infected skin was cleaned and cut out. Ten skin sections each measuring about
5 x 5 mm were cut out. :kese sections were incubated for 10 days at 37C in
Candida GS media. Tie ratio of skin sections with negative cultures against the
total number of skin sactions from the infected sites was calculated and the




NDA 20-524
PENEDERM INC. PAGE 58 OF 67
BUTENAFINE HCL CREAM 1%

therapeutic effect of the drug was evaluated. Table 40 shows the results of this
experiment.

Table 40
Effect of Butenafine and Reference Drugs on Experimental Cutaneous
C. albicans infection in Guinea Pigs Applied Twice Daily for 7 days

Treatment Number of | No. of skin s¢ tions with negative
animails culturesitotal number of skin
)

sections from infected sites (%

1/60 (i.7)

Placebo (PEG-ethanol) 19/60 (31.6)
36/60 (60.0)

N 1.0% Butenafine

39/60 (65.0)

1.0% Sifonazole

1 0% Miconazole

The MIC values of butenafine, bifonazole and 1niconazole against this challenged strain in
Sabouraud dextrose broth (pH 5.0) was 25, 12.5 and 3.13 ug/mL, respectively.

This table shows that the in vivo effect is related to the MIC of the drug. Once
again it can be seen that butenafine is not a very good drug for infections caused
by Candida albicans. The >fficacy of butenafine in this experiment in which the
skin infection was caused by C. albicans was only about 30%, while the efficacy in
a similar experiment in which the infection was caused by T. mentagrophytes and
butenafine was applied once daily for 10 days starting on day 2 postinfecticn was
100.0% [Table 31].

Together these five studies show that butenafine dosed topically once daily
as a 1% solution of cream has good in vivo activity against dermatophytosis in
guinea pigs caused by T. mentagrophytes. The efficacy is not as good, but is still
very good when a guinea pig model of tinea pedis is used. The in vivo activity is
not ‘ery good against Candida albicans infections.
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CLINICAL EFFICACY

CLINICAL MICROBIOLOGY
Isolates/Relevance to Approvad Indications

Two pivotal clinical studies were conducted in the United States, pfotocols
PDC 010-001 and PDC 010-002. PDC 010-001 had six investigators and
PDC 010-002 had four investigators. Both studies were double-blind, randomized,
parallel, vehicle controlled studies. Drug was dosed once daily for 4 weeks in both
studies and follow-up was at 8 weeks in both studies. in PDC 010-001 there were
53 butznafine and 52 vehicle patients who completed the study. In PDC 010-002
there were 40 butenafine and 40 vehicle patients who completed the study. Both
KOH and culture results had to be negative at the eight week time point for a
mycological cure.

There were three organisms that were considered to cause tinea pedis.
These orgunisms were Trichophyton rubrum, Trichophyton mentagrophytes, and
Epidermophyton fioccosum. Shown below are the results by investigator for each
study. Only patients that had the or~anism present at baseline and had an 8-week
follow-up visit are listed. In order to Le cured (my- wogically) both a negative KOH
and culture had to be present at the 8-week time point.
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STUDY PDC 010-001

Investigatcr: Karl R Beutner, M.D.

Treatment
Pathogen nafine {cured/otal
T rubrum 11
T mentagrophytes e
E. floccosum -
Investigator: Stanley |. Cullen, M.D.
T. rubrum 719
T. mentagrophytes 172
E floccosum 1M
Investigator Blas A Reyes, M.D.
T. rubrum 12/12
T. mentagrophytes 313
E. floccosum —
investigator: Theodore Rosen, M.D.
T. rubrum 57
T. mentagrophytes m
E. floccosum 112

Investigator: Jerome L. Shupack, M.D.

T. rubrum
T mentagrophyies
E. floccosum

Investigator Mark B. Weinstein, M.D.

T. rubrum
T mentagrophytes
E. floccosum

Totals Study PDC 010-001

T. rubrum

T. mentagrophytes

E. loccosum

Butenafine 43/.31 (84 3% cured)

6/8

m

35/41 (85.4%)
5/6  (83.3%)
34 (75.0%)
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5/8
214
0/1

3/9

18/42 (42.9%)
3E  (60.0%)
0 (0%)

Vehicle 21/48 (43.8% cured)
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STUDY PDC 010-002

Investigator: Boni E. Elewski

Treatment
Pathogen Butenafine {cured/tgtal}
T rubrum 9/11
T mentagrophyies —
E. floccosum —
Investigator: David C. Gorsulowsky, M.D.
T. rubrum 3/10
T. mentagrophytes i1
E. floccosum -
lovestigator: David M. Pariser, M.D.
T. rubrum 6/6
T. mentagrophytes —
E. floccosum —_—
’ Investigator: Eduardo Tschen, M.D.
T rubrum 10/11
T. mentagrophytes e
E. floccosum 1/1
Totals Study PDC 010-002
T. rubrum 33/38 (86.8%)
T. mentagrophytes 171 (100%)
E. floccosum 171 (100%)

Butenafine 35/40 (87.5% cured)

Total both studies:

PA'GE €1 OF 67

216
on

1/8
2

10731 (32.3%)
23 (66.6%)
010  (0%)

Vehicle 12/34 (35.3% cured)

T rubrum

T mentagrophytes

E. flcccosum

Butanafine 78/91 (85 7% cured)

68/79 (86 1%) 28/73 (38 4%)
6/7 (85.7%) 518  (62.5%)
4/5  (30.0%) 011 (0%)

Vehicle 33/82 {40.2%)
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Cure ..es were about the same in both studies. Overall butenafine gave about an
85% mycological cure rete as opposed to a 40% mycological cure rate with the
vehicle cream. Butenafine is mycologically effective in treating tinea pedis caused
by Trichoph ‘o . rubrum, Trichophyton mentagrophytes, or Epidermophyton
floccosum.

INTERPRETATIVE CRITER!A

Since the preduct in this application is a topical anti-fungal for
dermatophytes there is no established in vitro susceptibility method and no
correlation between in vitro testing (MICs or zone diameter) and clinical outcome
has been established. No susceptibility breakpoints or quality control strains are
established for this type of product.

PACKAGE INSERT

The MICROBIOLOGY subsection of the package insert should be rewritten
’ as follows: :
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9. Penederm Incorporated Study CR010-A, Fungus Testing Laboratory. NDA
' 16: 5 0268-5 0270.

10.  Weitzman | and RC Summerbell. The Dermatophytes. Clinical
Microbiology Reviews 1995; 8: 240-259.

1. Arika T, M Yokoo, and H Yamaguchi. /n Vitro and In Vivo Anti-Candida
albicans Activities of Butenafine Hydrochloride. NDA 15: 5 0219.5 0232,

12, Yokoo M and T Arika. Effect of Butenafine Hydrochloride (KP-363) on
Pathogenic Yeast-like Fungus--Influence of pH on MIC in Malt Extract
Broth. NDA 15: 5 0233-5 0243.

13. Yokoo M and T Arika. Antifungal Activity of Photo and Heat Degradation
Products and Metabolites of Butenafine Hydrochioride (KP-363). NDA 15:

5 0244-5 0252.

14, Arika T and M Yokoo. Formation of Resistance in vitro to Butenafine
Hydrochloride (KP-363). NDA 15: 5 0274-5 0279

15. Arika T, M Yokoo, T Hase, T Maeda, K fimemiya, and H Yamaguchi.
Effects of Butenafine Hydrochloride, a New Benzylamine Derivative, on
Experimental Dermatophytosis in Guinea Pigs. Antimicrobial Agents and
Chemotherapy 1990; 34: 2250-2253.

16. Arika T, M Yokoo, T Maeda, K Amemiya, and H Yamaguchi. Effects of
Butenafine Hydrcchloride, a New Benzylamine Derivative, on Expe~imental
Tinea Pedis in Guinea Pigs. Antimicrobial Agents and Chemotherapy 1990;
34: 2254-2255,

17.  Arnka T and M Yokoo. Effect of Butenafine HCI. a New Benzylamine
analogue, on Experimental Tinea Pedis in Guinea Pigs—Study of
Administration Period and Frequency. NUA 15: 5 0325-5 0335.

18.  Arika T, T Hase, and M Yokoo. Activity of Topical Antifungz s on Infected
Sites--Skin Permeability and Adsorption to Horny Materials. NDA 15:
50336-5 0351.
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The following information should be re.ayed to the sponsor;

The MICRORIOLOGY subsection of the package insert should be revised to read
as follows:



NDA 20-524
PENEDERM INC,
BUTENAFINE HCL CREAM 19,

cc: Orig. NDA 20-524 _
HFD-540/Division File
HFD-520/Micro/Dionne
HFD-540/MO/Slifman
HFD-54OIPharm/Mainigi
HFD-540/Chem/Pappas
HFD-540/CSO/urtil

PAGE 67 OF 67

1

R Divrs

Peter A. Dionne
Review Microbiologist

Concurrence Only:

HFD-540/DirfJWilkin
HFD-SZOISMicro/ATSheIdon
RD init 8/9/95 Fin 8/16/95

. ¥itiqs
, .4 /;"/»’ ) / o % ’
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Consultative Review for HFD-540
Division of Topical Drug Products

Division of Anti-Infective Drug Products (HFD-520)
Microbiclogical Review

Requestor; Frank Cross, CSO HFD-540
Date of Request: February 29, 1996
Reason for Request: Microbiological Review fungicida! vs fungistatic issues

NDA #: 20-,24 MICRO REVIEW #: 2 REVIEW DATE: 05-MAR-96

SUBMISSION/TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
CONSULT 29-FEB-96 —emmn 05-MAR-96

NAME & ADDRESS OF APPLICANT: PENEDERM INCORPORATED
320 Lakeside Drive, Suite A
Foster City, CA 94404

CONTACT PERSONM; Barry Caivarese, MS
Phone Number: (415) Z58-0700

Fax Numter: (415) 358-0101

DRUG PRODUCT NAME
Proprietary: None
] N: Butenafine Hydrochioride Cream
Code Names/#'s: KP-363
Chemical Type/ Antifungal
Thera i : 18
ND itabili ition/DESI/Pate us:
Note Applicable
PHARMAC AL C /INDIC :
Antifungal/interdigital Tinea pedis
DOSAGE FORM: Cream
STRENGTHS: 1%
RQUTE OF ADMINISTRATION: Topical

DISPENSFD: X Rx ___OTC




NDA 20-524
PENEDERM INC. PAGE 2 OF 4
Butenafine HCI Cream

C CAL C CuU.

~ MOL. WT:
Chemical Name; N-4-tert-Butylbenzyl-N-me:hyl-1-naphthalenemethy'amine
Hydrochloride

r ral F ula;

i
CHyp-N-CH; C(CHjy),
* HCI
M.W. = 353.93

SUPPORTING DOCUMENTS:
DMF
DMF
DMF
DMF
IND

RELATED DOCUMENTS (if applicable); NONE

CONSULTS: HFD-540 has presented reviews of NDA 20-524 (butenafine
Cream 1%); NDA 20-192 (Lamisil Cream) and an MO review for fungicidal vs
fungistatic issues for NDA 210-510 (Sporznox—itraconazole capsules).




NDA 20-524
PENEDERM INC. PAGE 30Q0F 4
Butenafine HCI Cream :

REMARKS/COMMENTS: Dr. Albert T. Sheldon, Group Leader of the
Microbiologist in HFD-520 asked all the microbiologist to provide him with their
opinions of how they define the terms fungistatic and fungicidal. Their answers,
in the form of e-mail responses, have been included with this review.

{ heir answers suggested that the use of kill curves and a result of 99.9%
(3 log) reduction in the initial inoculum would be considered as bactericidal
(fungicidat). Since there are no standard methods for testing the susceptibility of
filamentous fungi, this becomes more difficult to define. The inhibitory or cidal
concentrations determined may not correlate with clinically relevant levels of
activity.

From the reviews provided, it can be seen that kill curves were performed
for butenafine and a 3 logy rec’ iction was achieved for certain organisms,
including Trichophyton mentagrophytes one of the organisms involved in tinea
pedis.

The microbiology review of Lamisil {terbinafine hydrochloride) states that
terbinafine was fungicidal against Candida parapsillosis, Epidermophyton
flocccosum, Microsporum canis, Trichophyton mentagrophytes, and Trichophyton
rubrum within 3 to 5 days at a concentration similar to the MIC level.

The mechanism of action for both butenafine and terbinafine is the same.
Both compounds block the convei ion of squalene into squalene epoxide by
inhibiting squalene epoxidase. This leads to the accumulation of squalene in the
ceil. It appears that both these drugs are fungicidal for the dermatophytes.

Itraconazole is an azole and its mechanism of action is different from the
above two compounds. The azoles block a later step in ergosterol synthesis.
There was no microbiological review of this compound included so it can not be
determined whether or not kill curves were performed to determine fungicidal

activity.



NDA 20-524
PENEDERM INC.
Butenafine HC1 Cream

PAGE 4 OF 4

CONCLUSI COMMENDATIONS:

it appears from in vitro studies, that both butenafine and terbinafine are
fungicidal for the organisms that cause tinea pedis. A conclusion can not be
made about itraconazole since data on in vitro testing has not been given.

None of these data indicate, however, that this fungicidal activity witl be

clinically relevant.

cc:  Orig. NDA 20-524
HFD-540/Division File
HF D-520/Micro/Dionne
HFD-540/MO/Slifman
HFD-540/Pharm/Mainigi
HFD-540/Chem/Pappas
HFD-540/CSO/Cross

[TE o D
Peter A. Dionne
Microbiologist, hFD-520

Concurrence Only:
HF D-520/DepDir/LGavrilovich
HFD-520/GLMicro/ATSheldon
T VST
R 3/{/%’5



Consultative Review for HFD-540
Division of Topical Drug Products

Division of Anti-Infective Drug Products {HFD-520)
Microbiological Clinical Review #2

Requestor; Frank Cross, CSO HFD-540

Date of Request: May 14, 1996

Reason for Request: Microbiological Review of response to apprevabie letter
NDRA #; 20-524 MICRO REVIEW #: 2 REVIEW DATE: 30-MAY-96
SUBMISSION/TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE

Major Amendment 08-MAY-96 10-MAY-96  24-MAY-96

NAME & ADDRESS OF APPLICANT: PENEDERM INCORPORATED
320 Lakeside Drive, Suite A

Foster City, CA 84404

CONTACT PERSON: Barry Calvarese, MS
Phone Number: (415) 358-0100

Fax Number: {415) 358-0101

DRUG PRODUCT NAME
Proprietary: MENTAX™™
Nonproprietary/USAN: Butenafine Hydrochioride Cream
Code Names/#'s: KP-363
Chemical Type/ Aflylamine antifungal
Thetapeutic Class: 1S

ANDA Suitability Petition/DESLP S .
N~t Applicable

PHARMACOQLOGICAL CATEGORY/INDICATION;
Interdigital Tinea pedis '

DOSAGE FORM: Cream
STRE : 1%

RQUTE OF ADMINISTRATION: Topical
DISPENSED: _X_Rx __OTC

Fé
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SEP 8 {995
Consultative Review to HFD-540 ({,r
DIVISION OF MEDICAL IMAGING, SURGICAL, 'ffz T
and DENTAL DRUG PRODUCTS; HFD-160 f7/<f;

Microbiologist's Review #1
7 September 1995

A. 1. NDA 20-524
APPLICANT: Penedermn Incorporated
320 Lakeside Drive
Foster City, CA 94404

2. PRODUCT NAMES: Butenafine HCl Cream 1%

3. DOSAGE FORM AND ROUTE OF ADMINISTRATION:
Topical cream for application to affected areas of the
feet,.

4. METHODS OF STERILIZATION:
The product is a topical and as such is not a sterile
preparation, but, conforms to microbial limit
specifications.

5. PHARMACOLOGICAL CATEGORY and/or PRINCIPLE INDICATION:
The product is usel ror treatment of interdigital tinea

pedis.
B. 1. DATE OF INITIAL SUBMISSION: 4 April 1995
2. DATE OF AMENDMENT: (Qpne)
3. RELATED DOCUMENTS: Table 1. Documents referenced i this NDA. -
Subject/
Documeat Document Holder
IND IND
DMF
DMP
DMF
DMF
L ———— L = e ———

4. ASSIGNED FOR REVIEW: 17 August 1995

C. REMARKS: The application is for a new topical formulation
used in the treatment of athlete's foot. As a



Peneder,

.. NDA 20-524; Butenafine HCI Cream 1.0%, Microbiologist‘'s Review #1 PAGE 2

product intended for topical application it is
not produced as a sterile product, but should
conform to microbioclogical specifications. These
specifications are reviewed here.

D. CONCLUSIONS: The submission is recommended for approval on the

cCc:

basis of microbial integrity and preservative
effectiveness.

Paul Stinavage, PR.D.

original NDA 20-524 e qlels
HFD~160/Stinavage/Consulc File

HFD-540/Div File/E. Pappas

Drafted by: P. Stinavage

R/D initialed by P. Coocney

D L f795
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DIVISION OF DERMATOLOGIC AND OPHTHALMOLOCGIC DRUG PRODUCTS

Review of Chemistry,

NDA #: 20-52¢4 CHEM.REVIEW #:

SUBMISSION/TYPE

DMF

Manufacturing,

DOCUMENT DATE CDER DATE

and Controls
1 REVIEW DATE: 9/11/95

ASSIGNED DATE

ORIGINAL 4/4/95 4/6/95 4/13/95
AMENDMENT/BC 11/16/95 11/17/95 11/20/95
NAME & ADDRESS OF APPLICANT:
Penederm, Incorporated
320 Lakeside Drive
Suite #A
Foster City, California 94404
DRUG_PRODUCT NAME
Proprietary:
Nonproprietary/USAN:Butenafine
Hydrochloride
Code Names/#’'s;: KP-363
Chem.Type/Ther.Clasgs:1 §
PHARMACOL , CATEGORY/INDICATION: Antifungal;
Tinea Pedis (Interdigital); Tinea Corporis
DOSAGE FORM: Cream
STRENGTHS: 1% -
ROUTE OF ADMINISTRATION: Topical
DISPENSED: X Rx oTC
CHEMICAL NAME CTURAL FORMULM E FO .
MOL . WT:
CH, ?W
|
gn.—N—cn.—O-(il-CH- © HQ
KP - 363
SUPPORTING DQCUMENTS ;
DMF
DMF
DMFE



NDA 20-524
Penederm Inc. Page 2
Butenafine HCl Cream 1%

RELATED DOCUMENTS: IND

CONSULTS: See EA consult dated 1/22/96
See Trade Name consult dated 1/5/96

REMARKS /COMMENTS :

The applicant has submitted a New Drug Application for
Butenafine Hydrochloride Cream 1% for the topical treatment
of Tinea Pedis; Tinea Corporis. Butenafine hydrochloride
Cream, 1% was approved for marketing in Japan, April 1992.
This NDA contains a 1S classification. In support of this
NDA, the applicant has provided comprehensive information on
the chemistry, manufacturing and controls of this drug
Eroduct. The application also contains draft labeling.

The applicant crosc-referenced IND whereby
manufacturing and controls information were submitted in
support of the subject NDA. It is the same inforwation as
was submitted for the NDA with -he exception that the
applicant incorporated changes as requested during a Fre-NDA
meeting with them on 2/13/95 (see chemist IND review dated
3/10/85) .

However, even though the CMC information was very
comprshensive, deficiencies still remain in the areas of
Manufacturing and Packaging, Drug Product Specifications and
Methods, and Stability. The labeling was reviewed and found
acceptable from a technical standpoint one exception

During the product specific inspection on October 10-16,1995
at the applicant was requested to
make additional CMC revisions to the NDA. In this regard,
amendment dated 11/16/95 contained these revigions

CONCLUSIONS & RECOMMENDATIONS:

Tne NDA is in an approvable state from a manufacturing
standpoint. However, minor deficiencies remained with CMC
and EA., These deficiencies were communicated to the
applicant by telecon on 1/30/96; the applicant agreed to
correct these deficiencies by 2/20/96

Metnods validation is pending; will be sent to the
laboratories upon completion of this review. The labeling is
approvable from a technical stand point with exception that
it fails to list the storage statement ~n the



NDA 20-524
Penederm 1

nc.

Butenafine HCl Cream 1%

Page 3

package insert. Trade Name consult is pending from the
Labeling and Nomenclature Committee.

cC:

Orig. NDA 20-524
HFD-540/Division File
HFD-540/Pappas
HFD-540/S1ifman
HFD-540/Mainigi
HFD-160/Cooney
HFD-540/Cross

HFD-540/DeCamp (Y L/W/“l

7131-!'&)%

ijlg—%&pm [ Jao /76

Ernest G. Pappas
Review Chemist



NDA 20-524
Penederm Inc.
Butenafine HCL Cream 1%

Addendum _to Chemist Review #1 dated 9/11/96 for
Butenafine HCl Cream 1%

This addendum was writt»n to correct minor mistakes in
Chemist Review #1 as follows:

1. Page 10

A typograpiiical error was made in the manufacturer's address
for the bulk drug substance as follows:

Instead of indicating that Butenaf.ne Hydrochloride is
manufactured for by:

“he Chemist Review should incdicate that Butenafine
Hydrochloride is manufactured by in
their facility at:

2. Page 13

The Chemist Review did not indicate the results found for
the elemencal analysis for Butenafine HCl drug subctance as
compared to the theoretical values. In this regard, the
following values were reported for the elemental analysis of
Butenafine HCI:

Eluments
c_ H_ _Cl _N

Theoretical Value: 78.05 7.97 10.02 3.96
Mzasured Value: 78.29 7.96 10.17 3.94

Evcat3. o 3423406

Ernest G. Pappas
cc: Orig. NDA 20-524
HFD-540/Division File HFD-S40/Pappas
HFD-540/S1ifman HFD-540/Mainigi
HFD-160/Cooney HFD-540/Cross

HFD-540/DeCamp 4/

Af/'u) 1 Gadshglu
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DIVISION OF DERMATOLOGIC AND OPHTHALMOLOGIC DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA #: 20-524 CHEM.REVIEW #: 2' REVIEW DATE: 2/20/96

SUBMISSION/TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
ORIGINAL 4/4./75 4/6/95 4/13/98
AMENDMENT /BC 11/16/95 11/17/95 11/20/9%
‘ 2/15/96 2/16/96 2/16/96

NAME & ADDRESS OF APPLICANT:

Peneuwerm, Incorporated

320 Lakeside Drive

Suite #A

Foster City, California 94404

DRUG PRODUCT NAME

Proprietary:

Nonproprietary/USAN:Butenafine
Hydrochloride

Code Names/#'s: KP-363

Chem, . Type/Thexr.Clagg:1 S

»
PHARMACOL . CATEGORY/INNDICATION: Antifungal;
Tinea Pedis (Interdigital); Tinea Corporis

DOSAGE FORM: Cream .
STRENGTHS: 1%
ROUTE OF ADMINISTRATION: Topical

DISPENSED: X Rx oTC
CHEMICAL STRUCTURAL FO MOLECULAR FO
MOL.WT:

CH, CH,

SUPPORTING DOCUMENTS :

DMF
DME

DMF

DMF



NDA 20-524
Penederm Inc. Page 2
Butenafine HCl Cream 1%

RELATED DOCUMENTS: IND

CONSULTS: See EA consult #1 dated 1/22/96
See EA consult #2 dated 2/20/96
See Trade Name consult dated 1/4/96

REMARKS/COMMENTS :

The «yoplicant responded on 2/15/96 to the Chemistry and
Environmental Assessment (EA deficiencies found in the
original application. These deficiences were communicated to
the applicant via telecon on 1/30/3%6. In this regard, the
chemistry deficiencies were reviewed and found acceptable
(see Chemist Review Notes; pg. 4). The new EA information is
currently under review by HFD-357.

EER (ID # 8085) for the facilities remain acceptable

EER (ID # 9027) for outside contract laboratories {microbial
analysis) are still pending. This EER was initiated on
10/24/95 after the chemist returned from the product
specific’inspecticn of facilities on 10/16-20/95. It was
during this inspection that the applicant revealed that
there were other contract laboratories performing micro
testing only in case of emergencies; thus resulting in a
another EER (ID # 9027) to be initiated. -

Methods validation is pending; to be requested.

The labeling is approvable from a technical stand point with
exception that it fails to list the storage statement on the L’,/”
package insert. The applicant made the commitment in the

2/15/96 amendment that the storage statement will be added

with FPL. '

Trade Name consult was received from the Labeling and
Nomenclature Committee on 2/21/96. The committee found the
tradename "Lotriphine™ unacceptable (see memo dated —
2/21/96) .



NDA 20-524
Penederm Inc, Page 3
Butenafine HCl Cream 1%

CONCLUSIONS & RECOMMENDATIONG:

The NDA is approvable from a manufacturing standpoint,
pending an acceptable EA report from KFD-357 and acceptable
EER report (ID # 9027) from HFD-324. CSO shculd convey the
following phase IV commitments to the applicant

The labeling is approvable L

Methods Vaidation is pending.
O ?j gfﬂg@n 9 /03 /74

Ernest G. Pappas
Review Chemist

cc: Orig. NDA 20-524
HFD-540/Division File
HFD-540/Pappas
HFD-%40/Slifman
HFD-540/Mainigi
HFD#160/Cooney

HFD-540/Cross
HFD-540/DeCamp y?
HFD-830/8heinin ?

IO 74




NDA 20-524
Penederm Inc.
Butenafine HCL Cream 1%

Addendum_to Chemist Review #2 dated 2/20/96¢ for
Butenafine HCl Cream 1%

This addendum was written to summarize the inspectioh report
(EER # 9027) for the following contract laboratories:

LARORATORY ! FUNCTION
Microbial Analysis

Microbial Analysis

Microbial Analysis

Testing of Raw Materials

The Office of Compliance (HFD 324) found the laboratories
listed above acceptable for CGMPs with exception of

Since
did not have a profile on it,
an evaluation of this facility could not be performed by HFD
324 at this time.

It should be noted that the San Francisco DO had planned to
inspect this facility on 2/28/96; however, this inspection
was not scheduled to date. Therefore, since the action
package for Butenafii e HCl Cream had to be out from the
division no later than Friday (3/8/95), an acceptable EER
(#9027) had to be received by 3/7/96.



NDA 20-524 Page 2
Penederm Inc.
Butenafine HC1 1%

This prompted a request by this reviewer to Penederm Inc. to
delete
from the original application (vol.1.2; 2 0198);
The chemist
indicated to Penederm that this facility could be
supplemented post approval.

5‘9@) 3/8/?;

Ernest G. Pappas
Review Chemist

cc: Orig. NDA 20-524
HFD-540/Division File
HFD-540/Pappas
HFD-540/Slifman
HFD-540/Mainigi
HFD-160/Cooney
HFD-540/Cross

HFD-540/DeCamp Wi ?/?/qb ]
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DIVISION OF DERMATOLOGIC AND OPHTHALMOLOGIC DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA #: 20-524 CHEM.REVIEW §#: 3 REVIEW DATE: 8/1/96
SUBMISSION/TYPE DUCUMENT DATE CDER DATE ASSIGNED DATE
ORIGINAL 04/04/95. 04/06/95 04/13/95 (CR1)
AMENDMENT /BC 11/16/95 11/17/9s 11/20/95 (CR1)
: 02/15/96 02/16/9¢ 02/16/96 (CR2)
03/01/9%6 03/04/96 03/07/96 (CR3)
05/08/96 05/10/96 05/14/96 (CR3)
fax 08/05/96 08/05/96 (CR3)

NAME & ADDRESS OF APPLICANT:

Penederm, Incorporated

320 Lakeside Drive

Suite #A

Foster City, California 94404

DRUG PRODUCT NAME

Proprietary:
Nonproprietary/USAN:Butenafine
Hydrochloride

Code Names/#’s: KP-363

»
’

Chem.Type/Ther.Class:1 §

PEARMACQL,CATEQQRY(INDIQLTIQE: Antifungal;

Tinea Pedis (Interdigital); Tinea Corporis

DOSAGE FORM: Cream

STRENGTHS; 1%
ROUTE OF ADMINISTRATION: Topical
DISPENSED; X Rx oTC
CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULAX ,
MOL .WT;
CH, CH,
KY\(':H'—N—CH'Q?"C“- -~ HQl
\/,\) CH,
= KF - 363

SUPPORTING DOCUMENTS :

DMF
DMF

DMF



NDA 20-524
Penederm Inc. Page 2
Butenafine HCl Cream 1%

DMF
RELATED DQCUMENTS: IND

CONSULTS; See EA consult #1 dated 1/22/96
See EA consult #2 dated 2/20/96
See Trade Name consult dated 1/4/96
See Trade Name consult dated 3/8/96
See EA consult #3 dated 7/31/96

REMARKS /COMMENTS : ,
The applicant responded on 5/8/96 to FDA's approvable letter v/
of 4/3/96 regarding Phase 4 requests on ZMC and EA issues,
whereby a commitment was given to report additional X-ray

data and to clarify the gquestion regarding SA with the
analytical methods. This commitment was found unacceptable
because it did not adequately address the question on the
analytical methods for SA. Therefore, this prompted a -
telecon to the applicant, requesting furthor clarification

(see telecon memo dated 8/2/98 from F.Cross, CS0O). In this
regard, the applicant submitted additional information on
8/12/96 (fax) regarding the SA impurity and the analytical
methods i

New Environmental Assessment (EA) data were submitted in
support of the original application. This EA information is
currently under review by HFD-357.

EER (ID # 8085) for the facilities remain acceptable -

EER (ID # 9027) for outside contract laboratories found
acceptable '

Methods validation was requested on 7/30/96 from DDA and San
Juan, PR.; status pending.wf

Labeling: Trade name consult was received from the Labeling

and Nomenclature Committee on 2,/21/96. The committee found

the trade name "LOTRIPHINE" unacceptable (see memo dated (-
2/21/96) . New trade name was proposed by the applicant on

3/1/96 as "MENTAX" and was found acceptable by the committee /
w



iTDA

20-524

Penederm Inc. Page 3
Butenafine HCl Cream 1%

CONCLUSIONS & RECOMMENDATIONS:

The NDA should be approved from a manufacturing standpoint.
BA report 1is pending from HFD-357.

EER reports (ID # 8085 & ID # 9027) were found acceptable by
the Office of Compliance (HFD-324) on dated 10/25/95 and
3/6/96, respectively. Note: Collectively, these EERs are
good up to 10/25/96. Therefore the action package should be
approved by 10/25/96.

The labeling should be approved from a technical standpoint.

Methods Ualidation iS pending. E)
4 + A /L- // /
. A 11 ‘ vV

Ernest G. Pappas
Review Chemist

cc: Orig. NDA 20-524
HFD-540/Division File
HFD-540/Pappas
HFD-540/Slifman
HFD-540/Mainigi
HFD-160/Cooney

HFD-540/Cross l.,
HFD-540/DeCamp \ﬂl; § q'%ﬁ
{

HFD-830/Sheinin
Gay A4
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DIVISION OF DERMATOLOGIC AND COPHTHALMOLOGIC DRUG PRODUCTS
Review of Chemistry,

Manufacturing,

and Controls

NDA #: 20-524 CHEM.REVIEW §#: REVIEW DATE; 9/10;96
SUBMISSION/TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
ORIGINAL 04/04/95 C1/06/95 04/12/95 (CR1)
AMENDMENT/BC 11/16/95 11/17/95 11/20/95 (CR1)
02/15/96 02/16/96 02/16/96 (CR2)
03/01/96 03/04/96 £3/07/96 (CR3)
05/08/96 " 05/10/9¢6 05/14/96 (CR3)
QB/29/96 ./ 08/30/96 09/C6/96 (CR4)
NAME & ADDKESS OF APPLICANT:
Penederm, Incorporaced
320 Lakeside Crive
Suite #h
Foster City, California 94404
DRUG PRODUCT NAME
Proprietary-
Nonproprietary/USAN: Butenafine
Hydrochloride
Code Names/#'s: KP-363
hem, Ther.Cla : l s
PHARMACOL.CATEGORY/INDICATION: Antifungal; ~
Tinea Pedis (Interdigital); Tinea Corporis
DOSAGE FORM: (Cream
STRENGTHS: 1%
ROUTE OF ADMINISTRATION: Topical
DISPENSED: X Rx OTC
CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA,
MOL . VT
CH. Cx,
CH = N-CH, :_
[M OE CH, - Hey
A A H
KP - 353

SUPPORTING DOCUMENTS :

DMF
DMF

DMF



NDA 20-524
Penederm Inc. Page 2
Butenafine HCl Cream 1%

DMF
RELATED DOCUMENTS: IND

CONSULTS: See EA consult #1 dated 1/22/96
See EA consult #2 dated 2/20/96
See Trade Name consult dated 1/4/96
See Trade Name consult dated 3/8/95
See EA consujt #3 Qated 7/31/96

REMARKS /COMMENTS :

The applicant submitted an amendment on 5/8/96 in response
to FDA's approvable letter of 4/3/96 regarding phase 4
requests on CMC and EA issues. In this regard, new EA
information was forwarded to HFD-357 for review. The EA
information was reviewed and found acceptable (see FONSI
prepared by Nancy Sager dated 8/27/96).

However, the 5/8/96 amendment did not include the remaining
CMC requests; e.g., powder ¥X-ray diffraction data, revision
of analytical methods (PDM 51 & PDM 52) for adequute
resolution of SA and D2 impurities. Therefore, a commitment
was given to submit this information (Comment. #8) by
September 30, 1996, which is the subject of the B/29/9¢
amendment

Please note that the response to Comment #8B was provided to \
Agency by fax on 8/5/96, following a telecon with the
applicant.

EER (ID # 8085) for the facilities remain acceptable; see
memo dated 10/25/95 from the Office of Compliance (HFD-324).

EER (ID # 9027) for outside contract laboratories found
acceptable

Methods validation was requested on 7/30/96 frcm DDA and San
Juan, PK.; status pending.
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Labeling: Trade name consult was received from the Labeling

and Nomenclature Committee on 2/21/96. The committee found

the trade name "LOTRIPHINE"'" unacceptable <
New trade name was proposed by the applicant on

3/1/96 as "MENTAX" and was found acceptable by the committee o~

CONCLUSIONS & RECOMMENDATIONS:

The NDA should be approved from a manufacturing standpoint.

EER reports (ID # 808% « ID # 9027) were found acceptable by

the Office of Compliance (HFD-324) on dated 10/25/95 and

3/6/96, respectively. Note: Collectively, these EERs are

good up to 10/25/96. Therefore the action package should be o
approved by 10/25/96.

——
The labeling should be approved from a technical standpcint.

Methods Validation is pending.‘J/ D /ﬂ :) .//
/ G /10 /o
é;i;w«ﬂiiéggjlf'{ﬁ}%%'L4L-, / /275
A h ] '“

Ernest G. Pappas
Review Chemist

cc: Orig. NDA 20-524 .
HFD-540/Division File
HFD-540/Pappas
HFD-540/S1lifman
HFD-540/Mainigi
HFD-160/Cooney
HFD-540/Cross

HFD-540/DeCamp th |O£“7

HFD-830/Sheinin
4 Qe



DIVISION OF DERMATOLOGIC AND OPHTHALMOLOGIC DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA #: 20-524 CHEM.REVIEW §#: S REVIEW DATE: 10/17/96

SUBMISSION/TYPE ASSIGNED DATE

DOCUMENT DATE CDER DATE

ORIGINAL 04/04/95 04/06/95 04/13/95 (CR1)
AMENDMENT /BC 11/16/95 11/17/95 11/20/95 (CR1)
02/15/96 02/16/96 02/16/96 (CR2)
03/01/96 03/04/96 03/07/96 (CR2)
05/08/96 05/10/96 05/14/96 (CR3)
08/29/96 08/30/96 09/06/96 (CR4)
Methods Val. 04/30/96 05/02/96 05/7/96 (CR5)
{two) 10/16/96 10/17/96 10/16/96 (CR5)
NAME & ADDRESS OF APPLICANT:
Penederm, Incorporated
320 Lakeside Drive
Suite HA
Foster City, California 94404
A
DR PROD
Proprietary: Mentax
Nonproprietary/USAN: Butenafine Hydrochloride
Code Names/#'s: KP-363
Chem,Type/Ther.Class: 1 S
PHARMACOL , CATEGORY /INDICATION; Antifungal;

Tinea:Pedis (Interdigital); Tiaea Corporis

see review #1

SUPPORTING DOCUMENTS:

DMF
DMF

DMF

DMF
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RELATRD DOCUMENTS: IND

CONSULTS: See EA consult #1 dated 1/22/96
See EA consult #2 dated 2/20/96
See Trade Name consult dated 1/4/96
See Trade Name consult dated L/8£/96
See FEA consult #3 dated 7/31/96

REMARKS /COMMENTS ;

The applicant amended thei: NDA on 10/16/96 (by fax) with
additional stability data in response to FDA’'s request (see
telecon of 10/16/96). In this regard the applicant submitted
updated stability data on the original three lots (HCGG,
HIED, and IAP) as follows:

* 24 months and 6 months stability data were submitted for

room temperature (27°C) and accelerated conditions (40°C)

for lot HCGG. These studies reflect freeze/thaw conditions
~of 4°C/40°C 12wks) and 4°C (24 months).

* 18 months and 6 months stability data were submitted for
room temperature (27°C) and accelerated conditions (40°C)
for lots HIED and IAP. The studies refiect freeze/thaw
conditions of 4°C/40°C (7 days) and 4°C {12 months).

Note: It should be noted that lots HCGG, HIED, and IAP were
each divided into three sublots to study the finished
product in tubes of 2 g, 15 g and 30 g sizes. This was the
original protocol.

These data were reviewed and found to fall within the
proposed specifications.

It was reported in the applicant’s 10/16/96 submission that
a change in the lower limit specification for benzyl alcohol
{preservative) was propcosed as 0.25% . This change varies
from that originally proposed for benzyl alcchol ([Finished
Product Specifications (Vol. 1.2, pg 2 0264): 0.45-0.575%;
Stability Product Specifications (Vol. 1.2, pg 2 0266):
0.0375-0.575%]) . Microbiologist, Paul Stainavage, Ph.D.,
approved the originadl specifications and preservative system
(see Micro Review dated 9/7/96).

When advised of this discrepancy, the applicant withdrew the
proposed lower limit of 0.25% for benzyl alcchol and
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therefore reinstated the current specification of

2

CONCLUSIONS & RECOMMENDATIONS:

The NDA remains approved from a manufacturing standpoint.
The additional stability data as submitted will not support
the approval ¢f the proposed 24 m~mt expiration date
because the benzyl alcohol cuntewc fails stability at 24
months. However, we will accept an expiration date of 18
months. Storage conditions remain hetween 5 and 30°C, as
concluded in review #1.

Therefore, the applicant should be advised that the product
is approved with an 18 month expiraticn date instead of a 24
month. CSC should indicate this in the approval letter.

* fzwxd 5‘9’3@@% /0/;5)/5

Ermnest G. Pappas
- Review Chemist

cc: Orig. DA 20-524
HFD-540/Divigion File
HFD-510/Pappas
HFD-540/Katz
HFD-540/Mainiga

. HFD-160/Cooney
HFD-540/Cross

HFD-540/ 7
se-aio/ecame W 1/



REQUEST FOR TRADEMARK REVIEW

To: Labeling and Nomenclature Committee
Attention: Mr. Dan Boring, Chair, (HFD-530)

From: Division of Topical Drug Products (HFD-540)
Attention:Ernie Pappas Phon=2:827-2066
Date: 1/8/9¢

Subject: Request for Assessment of a Trademark fcor a
Proposed Drug Product

Proposed Trademark: Mentax NDA #_20-524
Company Name: Penederm, Incorporated.

Established name, including dosage form:_Butenafine HC1
Cream, 1%

Other trademarks by the same firm for companion products:
N.A.

Indications for Use (may be a summary if proposed statement
is lengthily): Treatmert of Interdigital Tinea Eedis

Initial comments from the submitter {(concerns, observations,
etc.) :_3Since the o8 trade name otriphin was found

unacceptable by the Labeling and Nomenclature Committee, the
applicant submitt an er name ENTE for accertance bv

the Committee.

NOTE: Meetings of the Committee are scheduled for the
4th Tuesday of the month. Please submit this form
at least one week ahead of the meeting. Responses
will be as timely as possible,

Rev Mar.96

7~ oud Bfujqe
due

¢




REQUEST FOR TRADEMARK REVIEW

To: Labeling and Nomenclature Committee
Attention: Mr. Dan Boring, Chair, (HFD-530)

From: Division of Topical Drug Products (HFD-540)

(77
Attenticn:Ernie Papoas‘€?§qw Phone:827-2066 _ v

4]0

Date: 1/4/9¢6

Subject: Request for Assessment of a Trademark for a
Proposed Drug Product

Proposed Trademark:LOTRIPLINE NDA #_20-Sz.,
Company Name: Penederm, ‘ncorporated.

Established name, including dosage form: Butenafine HC)

Cream, 1%

Other trademarks by the same firm for companion products:
N.A.

»

Indications for Use (may be a sunmary if proposed statement
is lengthily):_Treatment of Interdigital Tinea Pedis

Initial comments from the submitter (concerns, observations,
etc.) :The proposed trade name, Lotriphine, may be too _close
to the spelling and pronunciation of the marketed produ~t,

Lotrimin Cream 1%.

NOTE: Meetings of the Committee are scheduled for the
4th Tuesday of the month. FPlease submit this form
at least one week ahead of the meeting. Responses
will be as timely as possible.

Rev Jan. 96

oy o
\/5/€ A




Consult #583
MENTAX butenafine HCl ¢cr. 14

The Commutice found no look alike/sound alike names conthcung with the
proposed trademark nor were there any misleading aspects noted. The Commuttee did note
that the proposed established name is an [nternational Non-proprietary Name and does not
appear to have been adopted by USAN as yet.

- The Commuttee has no reason to find the proposed trademark unacceptable but does

recommend that the reviewing Division consult with the sponsor regarding the status of the
USAN name.

C'DER Labeling and Nomenclature Committee

N T ‘!L///?é . Chair




/ Consult #529 (KFD-540)
Lotriphine butcnafine HCl cream
A review by the Committee revealed one look-alike/sound-alike name: Lotrimin. Lotnmin
is an antifungal used for tinea infection like the proposed product. The Commitiee feels
that the proposed name is 100 close to Lotrimin and is likely to cause consumer mix-ups
with the two products.

The Committee finds the proposed trademark to be unacceptabie.

CDER Labeling and Nomenclature Committee

ﬁ)% 2724 /G . Chair




FDA ADDENDUM

In a separate communication to CDER, the applicant stated that the signed compliance statements
could be included in the non-confidential EA_




CERTIFICATE

It is hereby certified that
is subject to
the supervision of and has adequately carrjed
out the measures against environmental polliutlon in
accordance with the agreement related to environmental
poliution control that was concluded with on
September 2, 1976.

Name of Mamifzcturing Plant :
Address :

Agreement : Based on the following Laws;
The Basic Environmental Law
Water Pnllution Control Law
Air Pollutlon Control Law
Noise Regulatlon Law
Offensive Odor Control Law
Waste Disposal and Public Cleaning Law
Factory Location Law

Date : September 19, 1995

Page 12



COMPLIANCE STATEMENT

Penederm Incorporated states that it is in compliance with, or on an enforceable
schedule to be in compliance with, all emission re uirements set forth in
permits, consent decrees and administrative orders applicable to the storage,
handling and disposition of Butenafine HCl Cream 1% at its facilities in Foster
City, California as well as emission requirements set forth in applicable federal,
state, and local statutes and regulations applicable to the production of
Butenafine HC] Cream 1% at its facilities in Foster City, California.

g:ﬁQ—Qw\Q l 3/28/95

/" / John Quigley, PhD () ! . Date
Vice President
Research and Development

Page 13
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September 20, 1994

GENERAL COMPLIANCE STATEMENT

states that it is in compliance with, or on an enforceabie
schedule to be in compliance with, all emission requirements set forth in permits,
consent decrees and administrative orders applicable to the production of
BUTENAFINE CREAM at its facilities at as well
as emission requirements set forth in applicable federai, state and local statutes and
regulations applicable to the production of BUTENAFINE CREAM at its facilities located
at

\ad, Lol 4 Qoo / i)
Michael J. Bordbvsky Terrance Chfford TRl

Vice President Manufactaring Manager
Manufacturing Operations

Page 14
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ENVIRONMENTAL ASSESSMENT

AND
- FINDING OF NO SIGNIFICANT IMPACT

FOR

NDA 20-524

butenafine hydrochloride cream - 1%

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DIVISION OF DENTAL AND DERMATOLOGIC
DRUG PRODUCTS (HFD-540)



FINDING OF NO SIGNIFICANT IMPACT
NDA 20-524

butenafine hydrochloride cream - 1%

The National Environmental Policy Act of 1969 (NEPA) requires all
Federal agencies to assess the environmental impact of their
actions. FDA is required under NEPA to consider the
environmental impact of approving certain drug product
applications as an integral part of its regulatory process.

The Food and Drug Administration, Cente for Drug Evaluation and
Research has carefully considered the potential environmental
impact of this action and has concluded that this action will not
have a2 significant effect on the guality of the human environment
and that an environmental impact statement therefore will not be
prepared.

In support of their new drug application for butenafine
hydrochloride cream, Penederm Incorporatsad has prepared an
abbreviated environmental assessment in accordance with 21 CFR
25.31a(b) (3) which w@valuates the potential environmental impacts
of the manufacture, use and disposal of the product.

Butenafine hydrochloride is a synthetic drug intended for topical
application in the treatment of interdigital tinea-pedis
(athlete's foot). The drug substance will be manufactured at

The drug product will be
manufactured at
The product will ke used primarily by patients in their homes.

Disposal may result from production waste such as out of
specification lots, returned goods and user disposal of empty or
partly used product and packaging. Pharmaceutical waste in the
United Statas will be disposed of at licensed facilities. From
home use, empty or partially empty cocntainers will typically be
disposed of by a community's solid waste management system which
may include landfills, incineration and recycling, although
minimal quantities of unused drug may be disposed of in the sewer
system.

Precautions taken at the sites of manufacture of the bulk product
and its final formulation are expected to minimize occupational
exposures and environmental release.

(o]



The Center for Drug Evaluation and Research has concluded that .
the product can be manufactured, used and disposed of without any
expected adverse environmental effects. Adverse effects are not
anticipated upon endangered or threatened spec1e, or upon
property listed in or eligible for listing in the National
Register of Historic Places.

o lor B
%lg;, g S red, s T
ATE PREPARED BY/ 7/
Nancy B. Sager
Team Leader
Environmental Assessment Team

Center for Drug Evaluation and Research

s (LLIUL,

CONCURRED

Charles P. Hoikérg

Division Director——

Office of New Drug Chemlstry—01v151on 1
Center for Drug Evaluation and Research

Attachment: Environmental Assessment



original to NDA 20-524 th-ough FCross/HFD-540
HFD-357/EA File NDA #20~524

HFD-357 /Docket File

HFD-205/FOI COPY
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NON-CONFIDENTIAL

ENVIRONMENTAL ASSESSMENT
ABBREVIATED FORMAT 25.31a(b)(3)
BUTENAFINE HClI CREAM 1%

TABLE OF CONTENTS
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A REQUESTED APPROVAL

B. NEED FOR THE ACTION

C LOCATION OF PROCUCTION

D. LOCATION OF USE AND DISPOSAL OF DRUG PRODIJCT
E. ENVIRONMENTAL SETTING OF DPT LABORATORIES

LIST OF CHEMICAL SUBSTANCES THAT ARE SUBJECT TO
THE PROPOSED ACTION :

INTRODUCTION OF THE SUBSTANCES TO THE
ENVIRONMENT
A MANUFACTURING

B. PATIENT DISPOSAL
C. COMPLIANCE STATEMENTS

FATE OF EMITTED SUBSTANCES

ENVIRONMENTAL EFFECTS OF RELEASED SUBSTANCES
USE OF RESOURCES AND ENERGY

MITIGATION MEASURES

ALTERNATIVES TO THE PROPOSED ACTION

LIST OF PREPARERS

CERTIFICATION

REFERENCES

Attachment 3: Material Safety Data Sheet for Butenafine HCl
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NﬂN-CONFIDENTIAL

ENVIRONMENTAL ASSESSM*NT
ABBREVIATED FORMAT 25.31a(b)(3)
BUTENAFINE HCI CREAM 1%

- DATE
Current submission: May 6, 1996
Second submission: Februa:y 15, 1996

Original submission: March 20, 1995

NAME OF APPLICANT

Penederm Incorporated

ADDRESS

320 Lakeside Drive
Suite A -
Foster City, CA 94404

DESCRIPTION OF PROPOSED ACTION

A, REQUESTED APPROVAL

The , roposed action encompasses the manufacture of the new drug
substance, butenafine hydrochloride, and the finished product
manufacturing, testing, packaging, and use of the topical product
designated as Butenafine HCl Cream 1% (Mentax™),

The product is packaged in-2-gram, 15-gram, and 30-gram
epoxy/phenolic-lined aluminum t.ibes with a blinded end and a
polypropylene screw cap. All tubes are then packaged in cartons.

Page 2 0 025'



NON-CONFIDENTIAL

NEED FOR THE ACTION

Butenafine is an antifungal agent that is safe and effective for the
treatmeni of interdigital tinea pedis (athlete’s foot). According to
25.31a(b)(3), the following information is arranged in the required
abbreviated format. -

LOCATION OF PRODUCTION

The drug substance, butenafine HCl, is supplied to Penederm by:

The drug substance is manufactured at:

Nc proprietary intermediates are used in the manufacture of the
drug substance.

Complete manufacturing, progessing, and packaging of the drug
product, Butenafine HCl Cream 1%, is done by:

LCCATION OF USE AND DISPOSAL OF DRUG PRODUCT

The dosage form is intended for nationwide distribution. Other
than trace metabolites resulting from topical application, it is
anticipated that the small amount of material remaining unused by
the patient will be disposed of nationally as solid wastes and
handled in accordance with local cenventions (landfill,
Incineration).

The companies/ facilities responsible for disposal are listed in
Attachments 1 and 2 and discussed in Section 4.E, which also
identifies the materials disposed of by these companies/faciiities
and the method of disposal. Attachments 1 and 2 include
information on the license and permit numbers, the issuing
authorities” identification numbers, the expiration dates, and the
issuing agent.

Page 3 0 0252



NON-CONFIDENTIAL

ENVIRONMENTAL SETTING OF DPT LABORATORIES

is located approximait!ly two miles from the center of the City
of San Antonio in a light manufacturing/industrial area at
_ has been at this location zince 1953 and has
conscientiously observed a'l environmenial considerations for this
type of manufacturing facility.

is bordered on the north and east perimeters by an Interstate
Eighway (LH. 37) and by the San Antonio River on the west. An
elementary school is located approximately two blocks west of the
facility on ) A major city park (Brackenridge Park)
occupies approximately 600 acres immediately north and northwest
of the manufacturing facility and is the location of a municipal golf
course, driving range, city zoo, and other recreational facilities.

is registered with the EPA and the local Emergency Planning
Commission regarding the storage of chemicals located at this site.
location is listed as: Latitude 20°, 26 minutes, 45 seconds;
Longitude 98°, 28 minutes, 43 seconds.

Due to proper controls which are utilized in the recaipt, storage, and
use of these substances, probable impact on the environment will be
minimal. Controls exercised in the handling of these substances are
as follows: ’

. Covered loading dock for receipt of substanees.

° Environmentally-controlled and covered warehouse storage
areas.

. Localized dust collection units for the sampling, weighing,

and dispersion of irgredients.

. Handling of ingredients is conducted in appropriately
controlled manufacturing areas.

. Preparation of batch is conducted in environmentally-
controlled and GMP-controlled areas.

Waste generated from the production of Butenafine HC! Cream 1%
will be disposed of in accordance with local, state, and federal
requirements. utilizes the resources of
licensed, bonded, and certified waste disposal firms for both
hazardous and nonhazardous disposal.

Page 4 .y 0 0253




NON-CONFIDENTIAL

Rejected, returned, or expired drug product, rejected raw materials,
and scrap from packaging lines will be disposed of by incineration by
the hazardous waste disposal contractor identified in Attachment 1.

General nonhazardous plant refuse including waste paper and
corrugated will be disposed of by landfill by the nonhazardous waste
disposal contractor identified in Attachment 1.

Water for cleaning and cooling used in the manufacturing of the
drug product are discharged into the sewage treatment system. The
permits for this purpose are identified in Attachment 2.

It is anticipated that preparation of Butenafine HCl Cream 1% will
have no significant impact on any existing waste streams. Please
refer to Attachment 2 for a list of environmental permits of

Wastewater Permit: The San Antonio Water System (Wastewater
Quality Division) is responsible for assuring that complies with
EPA and state requirements for wastewater discharge, storm water
runoff, and other applicable functions. They conduct quarterly,
random wastewater sampling to monitor plant discharge as well as
semi-annual inspections of the facility for compliance. In order to
continue to discharge into the wastewater system, the agency also
requires self-monitoring, semi-annual tests to assure that effluent
meets requirements.

Texas Natural Resource Conservation Commission (TNRCC): This
agency is responsible for enforcing EPA regulations, both state and
federal, regarding the generation, storage, and disposition of both
nonhazardous and hazardos waste. Under the regulation of this
authority, DPT generates, stores, and disposes of various categories
of liquid and solid waste, manifests shipments when required, and
submits annual summary reports on waste generated.

EPA and RCRA D Number: This particular identification number

is tssued in conjunction with the TNRCC and is used in all
pertinent state and federal reporting activities regarding various
generation, storage, and disposition of both hazardous and
nonhazardous waste.

Air Quality. has been exempted from requiring an Air
Pollution License by the City of San Antonio, San Antonio
Metropolitan Health District. This agency is charged with
maintaining air quality standards in the city limits of San Antenio.
This exemption will be in effeci as long as continues at their
current low level of emissions.

Page 5 0 025‘4‘



NON-CONFIDENTIAL

Rafety: Operating procedures are safely established to minimize
exposure to chemicals. Health and environmental monitoring is
performed as required. manufacturing employees participate
in group and individual health and safety training programs.
Training regarding the proper operation of both the manufacturing
equipment and material handling equipment is conducted.
Monthly reviews of employee safety records are conducted and
reported in a formalized report. Routine blood profile monitoring
is conducted for manufacturing, technical, and other personnel who
might come in contact with products manufactured at the facility.
Annual blood profiles are compared to baselines previously
established by qualifiel medical personnel.

Appropriate particulate monitoring of environmental air is
conducted by in-house personnel for evaluation of bioburden and
by contract industrial hygienist for determination of airborne
exposure levels. Additionally, determination of decibel ratings of
different pieces of manufacturing facility's equipment are made to
identify any potential areas where hearing protection is required.

Employees routinely receive documented training in the safe and
proper handling of all chemicals used in the department and have
Material Safety Data Sheets available for timely reference. Prior to
the manufacturing of Butenafine HCl Cream 1%, compounders
review the safety precautions ‘outlined in the section provided in
the Compounding Module.

Personal safety protection equipment available includes surgical
latex eloves when handling chemical components of the drug
product; safety glasses/goggles worn during the entire
manufacturing process; personal respirators when handling
chemicals w nich are prone to generation of dust and/or exposure to
organic vapors. Tyvek disposal coveralls, shoe coverings, and head
protection are also available when required.

is currently operating in compliance with all applicable emission
requirement {(including operational) at local, state, and federal
levels.

The additional production of Butenafine HCl Cream 1% should not

nave any appreciable effect on their ability to continue to comply
with environmental emission/discharge requirements.

reges 0 0255



NON-CONFIDENTIAL

Emerge R n lan: In the event of a minor release, the
Ermergency Response Team is activated, and the area is evacuated.
Plant personnel who are trained in emergency response will re-
enter the area wearing proper protective clothing and respiratory
protection to take remedial action. Emergency equipment
immediately available includes: Hazmat carts, spill control kits,
personal protective equipment, respirators, rescue and escape air,
and first aid supplies.

In the event of a serious release or an escalation of an existing
situation, the external emergency plin will take effect with plant
evacuation and mobilization of the Regional Hazmat Team, Fire
Department, and Hospital/Emergency Services.

All material generated during a cleanup will be treated as hazardous
and dealt with according to federal, state, and local regulations.

The finished product stability program and testing will be conducted
by:

Penederm Incorporated
320 Lakeside Drive
Suite A .
Foster City, CA 94404

Penederm may perform raw material and finished product release
testing as needed. Penederm is iocated on flat terrain in an urban
area.

LIST OF CHEMICAL SUBSTANCES THAT ARE SUBJECT
TO THE PROPOQSED ACTION

All relevant chemical information on the new drug substance,
butenafine HC}, is summarized below. This compound will be
manu‘actured and supplied by

Chemical characterization of the active was also performed

. No impurities at levels greater than 1% are present in the
butenafine HCl drug substance, hence none are identified by name
or Chemical Abstracts Service (CAS) registry number. The M5DS
for butenafine hydrochloride 1s provided in Attachment 3.
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NON-CONFIDENTIAL

DRUG SUBSTANCE

Proper Name: Butenafine HCI
Chemical Name: M-ﬂ-zg_r_t_-ButylbenzYl -N-methyl-1-
naphthalenemethylamine Hydrochlonde
Structural Formula:
o
CH,-N-CH3 C(CH ),
/
* HCl
NN
Code Name: KP-363
CAS Registry Number: 101828-21-1
Molecular Formula: Cy3HyNeHCI
Molecular Weight: 353.93
Description: White crystals or crystalline powder,

odorless or with a faint characteristic odor

Melting Point: 210° to 217° C

A list of the other ingredients used in this dosage form (cream) are
provided below. These ingredients are commonly used in the

pharmaceutical and/or the cosmetic industry.

LIST OF OTHER IN DIENTS IN THE FORMULATIO

'Purified water USP

! Propylene glycol dicaprylate
'Glycerin USP

"Cetyl alcohol NF

Glyceryl monostearate, self emulsifying type
' White petrolatum USP

Stearic acid NF
Polyoxyethylene (23) cetyl ether
Benzyl alcohol NF
Diethanolamine NF

Sodium benzoate NF

Page 8 D



NON-CONFIDENTIAL

6. INTRODUCTION OF THE SUBSTANCES TO THE

ENVIRONMENT

A.

MANUFACTURING

Butenafine HC| drug substance is manufactured in the
facilities ) in full
compliance with all environmental regulations in Japan.

The drug product is manufactured at

_ . as indicated earlier. The waste consists of the amount
delivered into the sewage treatment system as a result of cleaning
the equipment. The maximum possible amounts obtained from
these sources and the resultant concentrations in the wastewater are.
shown in Attachment 4. As can be seen the concentrations are
much lower than almost all of the reported minirnum inhibitory
concentrations for this compound.

Solid production wastes or lots that are rejected will be disposed of
in compliance with local, state, and federal environmental
requirements (incineration, landfili), as discussed in detail in
Section 4.E above.

PATIENT DISPOSAL

The maximum amount of drug that could enter the wastewater
System is shown in Attachment 5. This calculation is a gross
overestimate that is based on the assumption that the entire
product manufactured in the year will enter the wastewater system
throughout the United States in a single day. The concentrations of
the active, in this case also, are negligible.

COMPLIANCE STATEMENTS

The drug substance manufacturer, drug product manufacturer, and
Penederm Incorporated have provided the appropriate documents
indicating their compliance to emission requirements, namely, a
compliance certificate for the drug substance manufacturer, and
compliance statements from the drug product manufacturer and
Penederm Incorporated.
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NON-CONFIDENTIAL

FATE OF EMITTED SUBSTANCES

These items are ordinarily not required according to 25.31a(b)(3).

However, expert summaries of the toxicologic and pharmacologic
properties of the drug substar.ce are provided in Attachment 6 as
additional information. This information indicates that the amounrt
entering the environment is considerably lower than the amount required

“to elicit adverse effects in microorganisms or any other species.

ENVIRONMENTAL EFFECTS OF RELEASED SUBSTANCES

USE OF RESOURCES AND ENERGY

MITIGATION MEASURES

ALTERNATIVES TO THE PROPOSED ACTION

LIST OF PREPARERS

This document was prepared by:

Sui Yuen Eddie Hou, PhD
Research Scientist, Formulations/Product Development

Bhaskar Chaudhuri, PhD
Executive Director, Pharmaceutical Sciences

Lester Gibbs, PhDD
Toxicologist, Pharmacology /Toxicology

Barry Calvarese, MS
Executive Director, Clinical/Regulatory Affairs

These items are ordinarily not required according to 25.31a(b)(3), as
indicated in the “Guidance for Industry for the Submission of an
Environmental Assessment in Human Drug Applications and
Supplements,” CDER, November 1995, CMC 6, pages 7 and A-1.
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NON-CONFIDENTIAL
13. CERTIFICATION

The undersigned official certifies that the information presented is true,
accurate, and complete to the best of his knowledge.

Ty M IR /75

erry Gutshall
Vice President, Operations

Dfate
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NON-CONFIDENTIAL
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NON-CONFIDENTIAL

PENEDERM INCORPORATED .

120 LAKESIDE DRIVE. SUITE A ATTACHMENT 3
OSTER CITY, CA 94404

415-158-0100

FAX 415-358-0101

PENEDERM

MATERIAL SAFETY DATA SHEET

Butenafine Hydrochloride

Section I, IDENTIFICATION

PRODUCT NAME: Butenafine Hydrochloride (KP-363)

CHEMICAL FAMILY: Benzylamine Antifungal

FORMULA: (C33H27N.HCI MOLECULAR WEIGHT: 353.93

CHEMICAL NAME: N-4-tert-Butylbenzyl-N-methyl-1-naphthalenemethylamine Hydrochloride

CAS # 1018258-21-1

CAS5 NAME: N-((4-(1,1-dimethylethyl)phenyl)methyl)-N-methyt-l-naphthﬂenemethanamine
hydrocilonde

Section I INGREDIENTS

MATERIAL % ILV (Units) HAZARD

Butenafine Hydrochloride 100 None established See Section V
—Section [l PHYSICAL DATA (Determined on typical material)

BOILING POINT: N/A MELTING POINT: 210 - 217 °C (decomposes)

SPECIFIC GRAVITY (H20 = 1): N/A VAPOR PRESSURE AT 20°C: N/A

VISCOSITY (35°C):  N/A SOLUBILITY IN WATER :  Slightly soluble
EVAPORATION RATE APPEARANCE AND ODOR:
(Butyl Acetate = 11 N/A White crystals or crystalline powder. Odorless or has a

faint characteristic odor

Pave 13 ) O 0262

[ agr Ramvicad 2197202




NON-CONFIDENTIAL

ATTACHMENT 3

PRODUCT NAME: Butenafine Hydrochloride (KP-363) PAGE 2
- o ____IV.FIREANDEXPLOSION HAZALD DATA

FI 3H POINT: N/A

FLAMMABLE LIMITS IN AIR,
% by volume: N/A

EXTINGUISHING MEDIA:  Apply aleohol-type or all-pui cose-type foams by manufacturer's
recommended techniques for large fires. Use CO; or dry chemical
media for small fires.

SPECIAL FIRE FIGHTING Firefighters should use self-ceritained breathing equipment and
PROCEDURES: protective clothing

UNUSUAL FIRE AND Assume combustible. As with al] powder, grounding is advised. At
EXPLOSION HAZARDS: decomposition point, toxic fumes are released.

V. HEALTH HAZARD DALA

TLV AND SOURCE: N/A -

ORAL LD50G > 4 gm/kg for rats, mice and dogs

MUTAGENICITY: NONE IDENTIFIED NTP: NO [ARC: NO OSHA REG: NO

REPRODUCTIVE EFFECTS: NONE IDENTIFIED

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE: N/A

EMERCENCY AND FIRST AID PROCCDURES:

SWALLOWING: Induce vormiting if the patient is conscious.

SKIN: Wash skin with soap and water.

Last Revised. 3/27/96
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NON-CONFIDENTIAL

ATTACHMENT 3

PRODUCT NAME:  Butenafine Hydrochloride (KP-363) / PAGE 3
INHALATION: Remove to fresh air.
EY'ES: Flush eyes with water thoroughly and continunusly for 15 minutes.

NOTES TO PHYSICIAN: There is no specific antidote. Treatment of overexposure should be

directed at the control of symptoms and the clinical condition.

VI. REACTIVITY DATA

STABILITY: Stable

CONDITIONS TO AVOID: Heating in the presence of air (oxygen) to temperatures above 212°C
will result in decomposition.

INCOMPATIBILITY (materials to avoid): Nene

HAZARDCUS COMBUSTION OR DECOMPOS!TION PRODUCTS:
Bumingcan produce oxides of carbon and nitrogen.

HAZARDOUS POLYMERIZATION: Will Not Occur

CONDITIONS TO AVOID:  Nore

VI S8it LOR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:
Vacuum or sweep up spill. Wash down area.

WASTE DISPOSAL METHOD: Dispose of waste in accordance with appropriate Fedzral,
State and local regulations.

VIII._SPECIAL PROGTECTION INFORMATION

RESPIRATORY PROTECTION {specify type):
NIOSH/OSHA approved respirator.

VENTILATION: General mnechanical room ventilation is satisfactory for normal
handling and storage operations.

Last Revised: 3/27/96
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NON*CONFIDENTIAL

ATTACHMENT 3

PRODUCT NAME: Butenafine Hydrochloride (KI-363) PAGE 4
PROTECTIVE GLOVES: PVC-coated
EYE PROTECTION: Safety glasses

OTHER PROTECTIVE EQUIPMENT:
Eye bath and safety shower

NOTE ----

The opinions expressed herein are those of qualified experts within Penederm Incorporated We believe that
the information contained herein is current as of the date or this Material Safety Data Sheet. Since the use of
this information and of these opinions and the conditions of the use of the product are not within the control of
Penederm Incorporated, it is the user's obligation to determine the conditions of safe use of the product.

Last Revised: 3/27/96
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MEMCORANDUM OF TELEPHONE CONFERENCE

NI e DATE: 8/1/9%5
FroM: “rank Cross, Jr., Project Manager, Mary Jean Kozma-Fornaro,
Frotect Manager, Ralph Harkins, Supervisor Biostatistics, R,

nivasan, Blestatisticlan, Nancy Glifman, Medical

SR
Sfficer, {(301) 594-43877

TO: Rarry Calvarese, Penederm Incorporated, Foster City, CA, M.
Neursalehi and Barbara Brennen, (415) 378-6479

SURJECT: Butenafine Hydrochloride Cream, 1.

SPONSZR:  Penederm Incorpcerated

The purpose of the teleconference was to discuss and request the
results, aralyzed by investigator, for both pivetal studies.

Applicant's Position:

According to M. Calvarese and Dr. Noursalehi, the applicant will
provide analys.s for all parameters. They stated that they would also
recreate all tables for all data and would use the CMH test, Breslow
Day test and provide the full SAS data output as well as raw data in
SAS or similar computer ready format for the two pivotal studies.
Turther, they state.l that they would provide a table for each time
peint and each variable. The output would be provided at the bottom of

rhe table.

Mr. Calvarese stated that they were providing additional efficacy
analyses using a total score of 0 or 1 plus negative mycology
(neqgartive KOH and culture). FDA emphasized that this analysis might
ne considered only supportive of efficacy. As previously discussed
with *he applicant, the primary efficacy variable is "Overall Cure."
A score of O plus negative mycology should support the definition of

"Overall Cure" (i.e., "7Tleared"” plus negative mycology) .

SJther items mentioned during the discussion were:
1. Neod for safety update for post-marketing surveillance from

2. Newod slaritication of "other” dermatophytes listed: vol. 1.18, pa-

poand ovol. 1020, pe-2072,

y.oA tradename shounld be submitted as soon as possible.




4. Need for clarification regarding the presence of benzyl alcohel in
che tormulations used in all clinical trials, and 1n the
“oromulaticen to be marketed. Also, specify why benzyl alcohol 1s
used in the formulation. Pleasce present, in tabular form:

a. Each different compositional formulation used, 1ncluding the
one 1ntended to be marketed.

b. Al: clinical studies performed, and an indication as to which
formulation was used in each study.

el

A letter from the Japanese government certifying compiiance with
environmental laws.

Mr. Calvarese sald that he would be sending in all of the information
in the next few weeks. He also sald that he would submit all
informaticn requests as official submissions ¢ the NDA.

The meeting ended amicably.

M
Frank Cross, &r., MA, LCDR
Project Manager

co: o Oriag NDA 20-5.4

HED-540

HFD-540/DTR/Wilkin HFD-540/MC/S1ifman
HED-540/0EP DIR/Katz HFD-540/Chen/Pappas
HFD-540/5Chem/DeCamp HFD-540/Pharm/Mainigi
HFD-540/SPharm/Jacobs HED-426/Biopharm/Lee
HFD-426/SBiopharm/Pelsor HFD-713/Biostat/Srinivasan
HFD-713/SBiostat/Harkins HFD-713/Biostat/Freidlin
HED-520/SMicro/Sheldon HFD-520/Micro/Dionne
HFD~540/5PM/Cook HFD-540/PM/Cross

TELEPHONE MEMO



MEMORANDUM OF TELEPHONE CONFERENCE

NDA: 20-524 DATE: 2/9/95
| o ol
FROM: Frank Cross, Jr., Project Manager and Maria Rossana R. Cook, M.B.A.,

Supervisor Project Management Staff, HFD-540, (301) 594-4877
TO: Barry Caivarese, Penederm Incorporated, Foster City, CA  (415) 378-6479
SUBJECT: Butenafine Hydcochloride Cream, 1%
SPONSOR: Penederm Incorporated

Barry Calvarese was informed that NDA 20-524 was fileable, but that the following deficiencies needed to be
addressed:

I. Need for safety update for post-marketing surveillance from

Z. Need results (cure rate analysis), by investigator for both pivotal studies and analysis of investigators by
treatment interaction. Mr. Calvarese said that he would be calling Dr. Srinivasan for further clarification.

3. Need clarification of "other” dermatophytes listed: vol. 1.18, p6-1034 and vol. 1.20, p6-2072

4. Regarding Protocol PDC 010-002 (Phase 111 efficacy trial), plasma samples were drawn at 11 and 19 hours
after dose. The sponsor indicates that these samples represent trough levels of butenafine. It is unclear why
the sponsor prefers to determine the trough levels (It appears that the sponsor is trying to monitor the
efficacy from the trough levels). Mr. Calvarese will be calling Dr. Lee for further clarification.

5. A tradename should be submitted as soon as possible.

6. Need for clarification regarding the presence of benzy! alcohol in the formulations used in all clinical trials,
and in the formulation to be marketed. Also, specify why benzyl alcohol is used in the formulation. Please
present, in tabular form: -

a. Each different compositional formulation used, including the one intended to be marketed.
b. All clinical studies performed, and an indication as to which formulation was used in each study.

7. A letter from the Japanese government certifying compliance with environmental laws. Mr. Calvarese was
advised that he could call Christina Good of HFD- or further clarification.

Mr. Calvarese said that he would be sending in the information in the next two weeks, with the exception of the
post-marketing surveillance fronr4fjiji. Japar. Regarding this information, Mr. Calvarese said that he would
be checking the data received to date from Japan and would submit it early, if necessary. If Mr. Calvarese
determnined that there was no new safety data to report, th~n he was going to wait until all of the data was in
before formally submitting it to the NDA. Mr. Calvaresc said that he would submit all information requested as
an official submission to the NDA.

The meeting ended amicably. - /'7
- A p ;

Frank Cross, Jr., MA, LCDR
Project Manager




CC:

Orig NDA 20-524
HFD-540
HFD-540/DIR/Wilkin
HFD-530/DEP DiR/Katz
HFD-540/SChem/DeCamp
HFD-540/SPhamy/Jacobs
HFD-426/SBiopharm/Pelsor
HFD-713/SBiostat/Harkins
HFD-520/SMicro/Sheldon
HFD-540/SPM/Cook

TELEPHONE MEMO

HFD-540/MO/Slifman
HFD-540/Chem/Pappas
HFD-540/Pharm/Mainigi
HFD-426/Biopharm/Lee
HFD-713/Biostat/Srinivasan
HFD-520/Micro/Dionne
HFD-540/PM/Cross



MEMORANDUM OF TELEPHONE CONFERENCE

NDA 20-524 DATE: 10/20/95

FROM: Frank Cross, Jr., Project Manager, Maria Rossana R. Cook, M.B.A,
Supervisor Project Management Staff, (301) 594-4877

TO: Barry Calvarese, Penederm Incorporated, Foster City, CA,
(415) 378-6479

SUBJECT: Butenafine Hydrochloride Cream, 1%
SPONSOR: Penederm Incorporated

The purpose of the teleconference was to clarify the definition of mycological cure, and
request SAS data sets and case report forms.

FDA's Position:

The agency restated to the applicant that the primary efficacy parameter for NDA 20-524,
Butenafine HCL is "mycological cure plus an Investigator's Global score of "Cleared,"
and is termed "Overall Cure." In the applicant's submission the use of mycological cure

plus a signs/symptoms score of less than 2 is not an "additional definition of cure” and
would only be supportive of efficacy.

The agency requested the submission of additional SAS data files, which include the
baseline pathogen for each patient, in an uncompressed format.

The agency requested copies of additional case report forms from Study 001 - Patient
The agency asked if the applicant had previously submitted a SAS file that would allow
the SAS data sets already received to be uncompressed.

Applicant's Position:

Mr. Calvarese agreed with the agency's definition of "Overall Cure.”

Mr. Calvarese said that the other requested items would be submitted next week and that
the SAS data files would be sent in an uncompressed format. The additional file to

uncompress the SAS data sets had been submitted earlier in the week.

The meeting ended amicably.



cc:
Orig NDA 20-524

HFD-540
HFD-540/DIR/Wilkin/8.5.96
HFD-540/DEP DIR/Katz
HED-540/SChem/DeCamp
HFD-540/SPharm/Jacobs
HFD-426/SBiopharm/Peisor
HFD-713/SBiostat/Harkins
HFD-520/SMicro/Sheldon
HFD-540/SPM/Cock/8.5.96

TELEPHONE MEMO

Project Manager

HFD-540/MO/Slifman/8.5.96
HFD-540/Chem/Pappas
HFD-540/Pharm/Mainigi
HFD-426/Biopharm/Lee
HFD-713/Biostat/Srinivasan
HFD-713/Biostat/Freidlin
HFD-520/Micro/Dionne
HFD-540/PM/Cross
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PENEDERM INCORPORATED /.
70 LAKESIDE DRIVE, SUITE A 1
JSTER CITY, CA 94404 ’ PEN EDE RM
415-358-0100
FAX 415-358-0101

March 1. 1996

Jonathan Wilkin, MD

Director

Division of Dental and Dermatological Drug products
Document t4ail Room

Office of Drug Evaluation I

Center for Drug Evaluation And research

Food and Drug Administration

Bldg. 2

9201 Corporate Blvd.

Rockville, MD 20850

RE:  NDA 20-663, Butenafine HCl Cream 1%
For the treatment of Tinea Corporis and Tinea Cruris

Dear Dr. Wiikin:

Enclosed is the patent information and certification requested by Frank Cross on March 1,
1996. Please contact us if you have any further questions regardiny this NDA application.

Sincerely,

Barry M. Calvarese, MS
Executive Director
Chinical/Regulatory Affairs

Hotw3 QL8 L Ie




PATENT CERTIFICATION
NDA 20-524
In the opinion of Penederm Incorporated and to the best of our knowledge,
the following is an accurate account of all patents containing the listed drug
substance, butenafine, for which Patent Certification in accordance with 21
U.S.C. 355 (b) (1) must be provided.
Patent No. 5,021, 458 Expiration Date June 4, 2008

Patent No. 5, 106, 866 Expiration Date  April 21, 2009

e T T s = e,



PENEDERM INCORPORATED / ’
329 LAKESIDE DRIVE, SUTTE A " PENEDERM
1

FOSTER CITY, CA 94404
-358-01G0
{ 415-358-0101

DEBARMENT STATEMENT

Penederm Incorporated herewith certifies that the services of any persons
debarred under Section 306 {a) or (b) were not and will not be used in any
capacity in conjunction with this application.

&@m.<;;%£2fgélﬁ%éa DmeV/U&£

ohn Quigley, PhD O !
V1ce President
Research and Development
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c - Fed »
PENEDERM ° CORPORATED DL“SK ( // .
320 LAVESIDE DRIVE, SUITE A ) : - -
FOSTER CITY. CA 9:404 f I) E N I:. DE ]{M

115-358-0100)
AX 4153-338-0101

May 3, 1996

Tonathan Wilkin, MD, Director

Division of Dental and Dermatologic Drug Preducts
Otfice of Drug Evaluation I

Center for Drug Fvaluation and Research

Food and Drug Administration

Document Mail Room #N115

9201 Corporate Blvd., HFD-340

Rockville, MD 20850

Re:  NDA #20-324, Butenafine HC! Cream 1% (Mentax™)
Response to FDA Approvable Letter dated April 3, 1996

Dear Dr. Wilkin:

Pursuant to Section 505(b) of the Federal Food, Drug and Cosmetic Act
Penederm [ncorporated herewith submits responses to the issues cited in
vour approvable letter dated April 3, 1996, Eight copies of this one-volume
response are provided.

A disk containing the Mentax™ Package  2rt in DOS WordPerfect® 5.1
format 15 also included in the Archive and Clinical copies.

Your prompt review of this document is appreciated. Please contact Barry M.
Calvarese, Executive Director, Regulatory/Clinical Affairs for further
intormation regarding this application.

Mease be advised that the materiel and data contained in this submission are
contidential. The legal protection of such confidential material is hereby
claimed under the applicable provisions of 18 USC, Section 331(j) and/or

21 CFR 312.130.

Sincerely,
Barry M. Calvarese, M¢

Executive Director
Chinwcal/Regulatory Attairs



COMMENT 2

2. All safety information you now have recarding your new drug, in
accordance with the requirements of 21 CFR 314.50(d)(3)(vi)(b).
Please provide updated information as listed below:

a.

Retabulate all safety data, including results of tris!s that
were still ongoing at the time of NDA submiss on. The
tabulation can take the same form as in your initial
submission. Tables comparing adverse reactions at the time
the NDA was submitted versus now will certainly facilitate
review.

Retabulate drop-outs with new drop-outs identified.
Provide discussion where appropriate.

Submit case report forms for each patient who died during a
clinical study or who did not complete a study because of an
adverse event.

Provide details of any significant changes or findings, if any.

Summarize worldwide experience on the safety of this drug.

RESPONSE TO COMMENT 2

Satety data has been compiled from the Perederm-sponsored clinical studies of
butenatine HCT listed in Table 2.
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Tabte 2
Clinical Studies of Butenafine HCI

-
study Number fitle

PLY¥ 010-001 A Double-Bhind Fraluation of Butenahine HUE Crearn 1% and Vehcle in
the Treatment ot Tinea Pedis

PDC 010002 A Double-Blind Fvaluation of Butenafine HCIL Cream 1% and Vehicle i
the Treatment of Tinea Pedis

PIXC 010-003 A Double-Blind Evaluation of Butenafine HCH 1% (KD-363) Cel and
Vehiwtle i the Treatment of Onvonomycosis

PR 010-004 A Multicenter, Double-Blind Studv to Evaluate Butenafine HCI
Cream 1 and Vehicte in the Treatment ot Tinea Corporis

PDC 010-005 A Mutlticenter, Double-Blind Stady to Evaluate Butenafine HCI Cream 1%
and Vehicle in the Treatment of Tinea Cruns

P 010-006 Human Repeated Insult Patch Test for Butenafine HCH 1%

P 010-007 Evaluation of Human Phototoxicity for buterafine HCI 1%

LY 010-008 Evaluation of Human Photoallergy for Butenafine HCl 1%

PLX010-009 Evaluation of Primary Irritation for Butenafine HCt 1% Cream and
Vehicle

rPDC 010-010 Evaluation ot Cumt_lla.tive Irritation for Buienafine HCI 1%

roHC 10-011 A Single Center, Opun Label Study to Determine the Plasma Level of
Butenatine Following Multiple Topical Applications ot Butenafine HCI
Cream 1% to Normal Yolunteers

S

PRC 210012 A Comparison of the Safewv and Efficacy of Buterafine HCl with Vehicle
i the Treatment ot Distal Subungual Onychomycosis of the Fingerna.ls

IPEC 010-014 A Mulucenter, Double-Blind Stuc w ilvaluate Rutenatine HCI Cream 1%
and Vehicle in the One-Week Treatme__nf of T&nea Pedis

P 010-015 | A Multicenter, Double-Blind Study to Evaluate Butenatine HCI Cream 1%
i and Vehtcle 1n the One-Week Treatment of Tinea Pedis

A. RETABULATION OF SAFETY DATA

A total of 1,042 subjects received at least one dose of Butenafine HCI 1%
Cream or Gel in the Penederm-sponsored clinical studies listec above.
Twenty patients treated with Butenafine HCi Cream 1% and five patients
treated with Butenatine HCl Gel 1% experienced adverse events that were
considered at least possiblv treatment-related. The rate ot occurrence of
adverse events for all patients * eated with butenafine HClL, including
those patients treated with an exaggerated dose in Clirical Study

PDC OI0-011, was <27

0 06389




Table 3
Treatment-Related Adverse Events

‘ Butenafine Vehicle

- Study Number #of ] %ot #ot #of

; Patients | AEs Patients AEs

(DO 010-001 1 1 ] 1

i__ P0C010-002 i 1 4 6

» PDC CL0-003 5 7 3 3

P__“"t')(‘ 010-004 0 0 0 0

O 010005 1 1 ) 0
L DO 010-006 0 J N/A N/A
PDC M0-007 0 G N/A N/A
PDXC 010-008 0 0 N/A N/A
POC BL)-009 8] a N/A N/A
PO D100 0 0 N/A N/A

| 'DC010-011 7 13 N/A N/A
PDC 010-012 0 0 1 1
POC 010-014 4 6 7 7
PO 010015 1 1 4 5

The following is a summary of Adverse Experience information for
Penederm clinical studies of butenafine HCI.

PDC 010-001:

A total of 45 adverse events were reported during the study, 18 in the
butenafine group and 27 in the vehicle group. The body system
accounting for the most adverse events in either treatment group was
Body/General. Six adverse events were reported in this category from the
vehicle group and seven from the butenafine group. The category with
the second highest incidence of reported adverse events was Body/Head
with [ive adverse events reported from the vehicle group and two from
the butenafine group. One adverse event in each treatment group was
characterized by the investigator as possibly treatment-related: the
development of moccasin-type tinea pedis in one patient randomized to
butenatine, and a headache in one patient randomized to vehicle. One
patiencin the butenafine group was diagnosed with basal cell carcinoma of
the face during enrollment, an event considered serious but unrelated to
treatment. No patient in either group withdrew because of an adverse
cyvent.
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PDC 010-002:

A total of 42 adverse events were reported during the study, 14 in the
butenatine group and 28 in the vehicle group. The body system
accounting for the most adverse events in either treatment group was
Body/General. Six adverse events were re_ orted in this category from the
vehicle group and four from the butenafine group. The category with the
second highest incidence of reported adverse events was Body/Head with
~tour adverse events reported from the vehicle group and none from the
butenafine group. One adverse event in the butenafine group (miid
burning at the application site) was characterized by the investigator as
related to treatment, 21x adverse events in the vehicle group were thought
to be possibly, probably, - lefinitely related to treatment. There were no
serious, unexpected adverse events reported. One patient in the vehicle
group withdrew from the study because of treatment-related adverse
events; burning, stinging, itching of both feet. No patients in the
butenafine group withdrew because of adverse events.

PDC 010-003:

Adverse events (riobably related, possibly related, or related to treatment)
were reported in 33% (5/15) and 19% (3/16) of patients treated with
butenatine and vehicle, respectively. Adverse events in the butenafine
group consisted of avulsion of the large toenail, cellulitis of the knee,
malodor of the toes, purulent drainage from the large toe, rash on ankles,
skin peelin”, and burning/stinging in the large toenail. Adverse events in
the vehicle group consisted of bruising of the large toe, interd.gital
eryvthemayscaling, and white mottling of the toenails. No patient
withdrew from the study because of an adverse event.

PDC 010-004:

A total of three adverse events were reported ir. the butenafine group and
seven in the vehicle group. There were no adverse events assessed by the
investigators as possibly, probably. or definitely treatment-related. The
body system accounting for the most adverse events in either treatment
group was Respiratory. One adverse event was reported in this category
tfrom the butenatine group and tour from the vehicle group. There were
no serious, unexpected adverse events reported. No patient in either
group withdrew because ot an adverse event.
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PDC 010-005:

A total of 10 adverse events were reported in the butenafine group and
nine in the vehicle group. The body system accounting for the most
adverse events in either treatment group was Body as a Whole, witn six
adverse events in this category in each treatment group. One patient in
the butenafine group experienced an adverse event thought to be
treatment related; burning upon application of study medication. There
were no serious, unexpected adverse events reported. No patient in either
group withdrew because of an adverse event.

PDC 010-006:

Three adverse events were observed during exposure to the test materials.
One patient had a myocardial infarction and was dropped from the study.
One patient had a concomitant illness and withdrew after the second
application. One patient had & back injury and medicated with excluded
medication. The patient completed the study but the data was dropped
from the final tabulations.

rC 010-007:

There were no adverse events during the study.

DC 010-008:

There were no adverse events during the study.

PDC 010-009:

There were no adverse events during the study.

D¢ 010-010:

There were no adverse events during the study.

0 002



PDC 010-011:

During this study of butenafine HC| use under exaggerated dosirg
conditions, there were 29 adverse events reported The most frequently
reported adverse events were dermatological in nature, with 13 reported.
All dermatological adverse events were considered mild, and itching was
the most frequent adverse event reported. There were no serious adverse
evenis reported. No patient withdrew because of an adverse event.

PDC 010-012:

A total of 35 adverse events were reported during the study, 24 in the
butenatine group and 11 in the vehicle group. One adverse event in the
vehicle group (Patient was categorized by the Investigator as at
least possibly treatment-related. Patient developed paronychia of
the target fingernail and withdrew from the study. All other adverse
events were considered unrelated to treatment. There were three serious
adverse events reported during the study by patients in the butenafine
group. Patient was hospitalized for a prostatectomy, Patient

was hospitalized for an apnendectomy, and Patient was
hospitalized for diverticulitis. All three patients completed the study.

PDC 010-014:

A total of 145 adverse events were reported during the study, 63 in the
butenafine group and 82 in the vehicle group. The body system
accounting for the most adverse events in either treatment group was
Bodyv as a Whole. A total of 37 events were reported in this category, 16
from the butenafine group and 21 from the vehicle group. The category
with the second highest incidence of reported adverse events was
Urogenital with 28 adverse events reported, seven in the butenafine group
and 21 in the vehicle group. A tota! of 13 adverse events were categorized
by the Investigators as at least possibly ireatment-related. Six of the
treatiment-related adverse events occurred in the butenafine group and
seven occurred in the vehicle group. There were four serious adverse
events (SAEs) reported during the study, one in the butenafine group
(Patient was hospitalized for an enlarged heart) and three in the
vehicle group . automobile accident; phlebitis; and

hysterectomy). All of the SAEs were considered unrzlated to
trearment. Thiree patients in the vehicle group withdrew fromd the study
because of an adverse event.

0 00L3




PDC 010-015:

A total ot 86 adverse events were reported during the study, 36 in the
butenatine group and 50 in the vehicle group. The body system
accounting for the most adverse events in either treatment group was
Body as a Whole. A total of 27 adverse events were reported in this
category, 10 from the butenatine group and 17 from the vehicle group.
The category with the second highest incidence of reported adverse events
was Urogenital System, with a total of 19 adverse events reported, eight n
the butenafine group and 11 in the vehicle group. A total of six adverse
events were categorized by the Investigators as at least poessibly treatment-
related. One of the treatment-related adverse events occurred in the
butenafine group and five occurred in the vehicle group. There was one
serious adverse event reported in the vehicle group, an ankle fracture that
required hospitalization of the patient. No patient withdrew from the
study due to an adverse event.

RETABULATION OF DROP-QUTS FROM BUTENAFINE HCL

CLINICAL STUDIES
Table ¢
Number of Subjects Dropped From Butenafine HCI Studies
Number Dropped for any Reason
Study Number Number Protocol LostTo Personal | Treatment
Number Entered | Completed | DNQ | Violation AE Follow-up | Reasons Failure
rDC 010-001 150 105 43 rg
rDC C10-002 11y 80 38 1 1
rDC 010-003 31 31
I'0DC 010-004 91 78 11 2 _
oC H10-005 93 76 14 P
PDC 010-006 225 204 5 2 8 5
rHe 010-007 27 27
PDC 310-008 32 31 1
'DC NIN-009 17 17
POC C10010 30 24
"D er1d-011 20 20
'DC 01012 34 29 1 3 |
DO 010-014 151 259 18C 3 6 4 1
rnC 0we-0ls 102 6% 14 11 l 3

0Ll




PATIENTS WHO DID NOT COMPLETE A STUDY BECAUSE OF AN
ADVERSE EVENT

The tollowing 1s a list of Adverse Event-associated Subject withdrawals.
Copies of the Case Report Forms for these patients are provided at the end
of this section. There have been no reported deaths of patients enrolled in
Penederm-sponsored chinical studies of butenafine HCL 170,

Table 5
Case Report Forms of Adverse Events
Study Patient
Number Number Treatment Adverse Event
PDC 010-002 Vehicle Stinging, Burning, Itching
PDC D10-006 Butenafine | Concomitant [llness
Butenafine | Myocardial Infarction
PDCOL0-012 Vehicle Paronychia
PDC 010-014 Vehicle Application Site Reaction
Vehicle Viral Infection
Vehicle Vein Inflammation

SIGNIFICANT CHANGES

There are no significant changes or findings since the NDA was submitted.

WORLDWIDE EXPERIENCE ON SAFETY OF BUTENAFINE HCL

Well over 4,000 patients have been assessed for the safety of butenafine
HCI Crearmn 1% in Japan, Europe, and the United States. Butenafine HCI
Cream 1% is well tolerated with very few local adverse events attributed to
drug treatment. The results of ~ pre- and post-
marketing surveillance program indicate that approximately .99% to
2.76% of patients experienced a local adverse event. Table 6 on the
tollowing page summarizes surveillance data.

0 00kLS



Table 6

Post-Marketing Surveillance Data
Side Effects Of Mentax Cream

PMS* PMS* PMS*
1-21-92 1-21-93 4-01-94
Before to to to
Approval | 1-20-93 1-20-94 3-31-95
1. Number of Institutes Surveysd 349 37 140 178
2 Number of Cases Surveyed 907 357 1376 1317 |
3. Number ot Cases with Side Eftects 25 8 22 13
4. Number of Instances 36 12 36 18
5 Incidence of Side Eftects
[(3+2)x 100} 276 2.24 1.6 0.99
b.  Volumes of Shipment {g) -- 261,323 367,084 -
[tem Number of Sym ptoms (%)
Syvmptoms at Application Sites (Cases)| 25 (2.76) 8 (2.24) 22 (1.60) | 13(0.99)
Pruritus 5 (0.35) 2 (0.56) 8 (0.58) 3(0.23)
Papule 2 {0.02) 2 (0.13)
Irritation 7 (0.77) 2 (0.56) 1 (0.07) 3(0.23)
Vesicle or Blister 3 (0.33) 1 (0.28) 2 (0.15) 1(0.08)
Maceration 1 (0.t
Contact Dermatitis , {0.88) 2 {0.56) 10 (0.73) 5(0.38)
Redness 8 (0.88) 2 {0.56) 8 (0.58) 4 (0.30)
Exparsion of Rash 1 (011
Edema 1 (0.28)
Scale 1 (011 3(0.22) 1 (0.08)
Keratinization and Rhagades 1 (0.28)
Pustule 1 (0.28)
Exudative Erythema 1 (0.08)
Subtotal 36 (3.97) 12 (3.36) | 36 (2.62); 15(1.38)
Others (Cases) 0 0 0 0
Total (Cases) 25 (2.76) R (224) | 22 (1.60)| 13(0.99)

* = Post-Marketing Surveillance

00L6




3

(Y.

AR

i:“:‘_m“_m(]l
L:zen FOR
7 eco
i
]

NC

A PENEDERM

October 16, 1996 :f QCT 1 7 19%6

Frank Cross

Project Manager .

Diwvision of Dermatological and Dentat Drug products
Document Mail Room '

Office of Drug Evaluation II

Center for Drug Evaluation And Research

Food and Drug Administration

Bldg. 2

9201 Corporate Blvd.

Rockville, MD 20850

RE:  NDA 20524, Mentax™ (butenafine HCJ cream) Cream, 1%
Package Insert

Dear Mr. €ross:

Thank you for your telefax communication daicd October 16, 1996 regarding the finaj
Mentax™ Package Insert labeling recommendation from the Division of Dermatological and
Dental Drug products (reference telefax 10/16/96, number 106). We have reviewed this
Package Insert language and find it acceptable.

Atihis time, we withdraw our proposal to change the specification for benzyl alcohol as
mentioned in our letter dated 10/16/96. The current specification stands at
wt. %.

Based on our recent conversation of 10/16/96, it is our understanding that this version of
the Package Insert is the final version and that no further changes are gequired. As we
intend to print this version of the Package Insert in the very near futuré, please confirm that
our understanding is correct. Please call me if you have any further ¢ nMents or questions
regarding the Package Insen.

Sincerely,

Barry M. Calvarese. MS

Executive Director
Chnical/Regulatory Affaire

S LT
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October 16, 199k pRg pPIT ANETE

Jonathan Wilkin, MD, Director

Division of Dental and Dermatologic Drug Products
Othce ot Drug Fvaluation 11

Center for Drug Evaluation and Research

Food and Drug Administration

Document Mail Room #N115

49201 Corporate Blvd., HFD-540

Rockville, MD 20830

Re:  NDA #20-524, Mentax™ Cream (butenafine HCH 1%
Stability Data

Dear Dr. Wilkin:

Reference isymade to our teleconference with Frank Cross and Dr. Tony
DeCamp regarding stability data to support a shelf-life claim of two years.
Additional stability data is enclosed that supports the two-year expiration
dating. The updated stability tables for the three lots (HCGG, HIED, and IAP)
of Butenafine HCl Cream 1% (Mentax) provide the latest available data for
the packaged sizes of 2-gram, 15-gram; and 30-gram aluminum tubes.

All the data provided remain within the proposed specifications. Please note
that the specification for benzyl alcohol is being revised. The proposed lower
limit for benzyl alcohol, used as a preservative, is % w/w. The
formulation passes the USP Preservative Challenge Test even when benzy)
alcohol is present at concentrations of % w/w. This data was submitted as
part of the Product Development Report (pages 6, and 7, copy attached) during
the PAT at The djta indicates that the
produ~t is well preserved with the benzy! alcohol at the urrent specification.

Please contact us if you have any further questions.

Sincerely,

e e P L A AN AR Y

QDW\J\«{ m‘, MV%Q Y SRRt 73-.-;'-)':-3'5‘.?
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Barry M. Calvarese, M$ e Cear Desso 3
Executive Director i_
Chinical/Regulatory TS

iucal/Regulatory Affairs 233 LS DARE



PENEDERM INCORPORATED
320 LAKESIDF DRIVE, SUTTE A
NSTEF CITY, CA 44404
»-358-0100
AX 415-358-0101

March 6, 1996

Jonathan Wiltkin, MD, Director

Division of Dental and Dermatologic Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research

Food and Drug Administration

Document Mail Room #N115

9201 Corporate Blvd., HFD-540

Rockvilie, MD 20850

Re:  NDA #20-524, Butenafine HCl Cream 1%
for the treatment of Interdigital Tinea Pedis

Dear Dr. Wilkin:

Reference is made to our March 6, 1996 teleconference with Frank Cross and
Ernie Pappas regarding a facility for microbiological testing for the above-
referenced NDA. Because there are two other facilities qualified for
microbiological testing cited in NDA #20-524, we have decided to remove this
facility from this NDA. Penederm herewith removes

cited in Volume 1.2, page 20-198 of NDA 20-524.

Sincerely,
Barry M. Calvarese, MS

Executive Director
Clinical/Regulatory Affairs
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FR CITY. CA (4404

41,-35%58-0100

FAX 415 358-0101

PENEDERM

January 3, 1996

Frank Cross

Project Manager
Division of Dermatologic and Ophthalauc Drug Products

Office of Drug Evaluaton IT

Certer for Drug Evaluation and Research
Food and Drug Administration

Bidg. 2, Room N229

9201 Corporate Bivd.

Rockville, MID 20850

RE:  NDA 20-524 Butenafine HCl cream 1%, Interdigital Ti
Reguest for Tradename 161 Inea pedis

Dear Mr. Crosx:

During our August 9, 1995 ieleconference you requested that Penede -

submit a tradename for butenafine cream as soor:qas possible. T?: mzr;nlgrcnc;rpomed
LOTRIPHINE™ has been sclected for butenafine cream. We look forwand to the approvai
of this name by the CDER Naming Committee and encourage you to contact us if you have
any further questions regarding this NIDA application.

Your time and cfforts arc y@ﬂy appreciated

Sincerely,

ﬂa?/é-/'
Barry M. Calvarese, MS

f  Executive Director
- Chinical/Regulatory Affairs



PENEDERM INCORPORATED
320 LAKESIDE DRIVE, SUITE A
"ASTER CITY. CA 94404
0100
,-358-0101

March 1, 1996

Jonathan Wilkin, MD, Director

Division of Dermatologic and Dental Drug Products
Office of Drug Evaluation II

Center for Drug Evaluatiop and Research

Food and Drug Administration

Docurment Mail Room #N115

9201 Corporate Blvd., HFD-540

Rockville, MD 20850

Re: NDA 20-524 Butenafine HCI Cream 1%
For the Treatment of Interdigital Tinea Pedis
Request for Backup Trade Name

Dear Dr. Wilkin:

Penederm Incorporated submitted a trade name for Butenafine HCl Cream 1%,
LOTRIPHINET™, on January 3, 1996. Because of potential trademark concerns,
we would like to submit an additional name, MENTAX™, for review and
approval by the CDER Naming Committee.

If both names are approved, we assume that we have the option of choosing
either name once this drug product is considered to be approvable. We
encourage you to contact us if you have any questions regarding this request.

Your time and efforts are greatly appreciated.

Sincerely,

Barry M. Calvarese, MS
Executive Director
Clinical/Regulatory Affairs



DERM INCORPORATED
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! 4 April 1995
1M
1
| L Jonathan Wilkin, MD
; Director, Division of Togical Drug Products
‘q' Office of Drug Evaluation Il
ji

Center for Drug Evaluation and Research
| Food and Drug Administration
HFD-540, Room 17B-45
5600 Fishers Lane
Rockville, MD 20857

Subject: New Drug Application #20-524
L Butenafine HCl Cream 1%
d For the Treatment of Interdigital Tinea Pedis

TTAT a‘nxtmﬁl’{"&m- R

Dear Dr. Wilkin:

) Pursuant to Section 505(b) of the Federal Food, Drug and Cosmetic Act and in
IJP."T accordance with itle 21 of the Code of Federal Regulations, Section 314.50,

T Penederm Incorp. .ated herewith submits an original New Drug Application
f (NDA) for Butenafine HCl Cream 1%.

The new drug product contains the active drug substance, butenafine
hydrochloride, at a concentration of 1% in a cream: vehicle. Previous
information concerning this formulation has teen submitted to the Agency
under Investigational New Drug Application (IND)

We consider all the information contained in this application proprietary and
confidential. Please be advised that the confidentiality of all enciosed
information is provided for under 18 USC, Section 1525 and/or 21 USC,

' Section 331).

o




Jonathan Wilkin, MD

Director, Division of Topical Drug Products

4 April 1995
Page2of 4

The complete NDA is submitted in the following volumes:

Archival Copy

Review Copy

Section Volume Number(s){ Volume Number(s)
Applicaﬁon Summﬂ 1.1 {Provided for Each Section) _
Chemistry, Manufacturing 12t0 15 l.land 1.2t0 1.5
and Controls 1.3* (3 Additional Copies)
Nonclinical Pharmacology 1.6to 1.12 1.1and 1.6 to 1.12
and Toxicology
Human Pharma-okinetics 1.13t01.14 1.1and 1.13t0 1.14
and Bioavailability
Microbiology 1.15 1.1 and 1.15
Clinical Data 1.16 t0 1.23 1.1and 1.16 t0 1.23
Statistical Data 1.24 tn 1.27 1.1 and 1.24 to 1.27
Sample and Labeling 1.28 N/A

{ sota! Number of Volumes 28 32

+ Three additional copies of the Methods Validation Package (Volume 1.3)
are included wiih the Review copy of the CMC Section.

In addition, four desk copies of Section I. (Application Summary), Volume
1.1, are included at the request of the Agency.

Penederm Incorporated and

will be prepared for a pre-

zoproval inspection by July 1, 1995.

. Al clinical trials submitted in this new drug application were
conducted in accordance with 21 CER, Part 56 for Institutional
Review Boards or the Declaration of Helsinki provisions of the

CFR.

. Ali pharmacology/toxicolcgy stucies conducted in support of
NDA #20-524 have been performed using acceptable, state-of-
the-art protocols reflective of agency animal welfare concern.
The protocols are designed to support the safety and have been
used for these types of studies to allow the data to be compared
to that of other compounds.




Jonathan Wilkin, MD

Director, Division of Topical Drug Products
4 April 1995

Page 3of 4

The studies compiled with all applicable sections of the Final
Rules of the Animal Welfare Act regulations (9 CFR) and the
Public Health Service Policy on Humane Care and Use of
Laboratory Animals (OPRR, NIH, 1986). Wherever possible,
procedures used in the studies were designed to avoid or
minimize discomfort, distress and pain to the animals. All
m.ethods were described in the study protocols, or in written
laboratory standard operating procedures. All procedures were
based on the most currently available technologies concerning
proper laboratory animal use and management.

The integrated summary of safety for this new drug application
includes all known safety data for the drug product from all
domestic and foreign sources, to the greatest extent possible.

The cut-off date for clinical data inclusion and preparation of
the integrated summary of safety in this new drug application is
March 31, 1995.

Reference is made to the pre-IND meeting that occurred on
January 21, 1993, and the pre-NDA meeting held February 13,
1995 [meeting minutes dated 3/03/95 (IND

All nonclinical toxicology studies performed by

in Japan (series D studies) were conducted in accordance with the Good
Laboratory Practice (GLP) stardards of the Japanese Ministry of Health
and Welfare. All nonclinical toxicology studies performed by
Penederm Inc. in the U.S. were conducted in accordance with Part 58 of
the CFR.

Enclosed wiwn this NDA in the Statistical Section and Azichive copies are two
(2) complete sets of five disks each containing ihe following:

J i diskette with SAS datasets for bott U.S. pivotal studies in SAS
transport format. Each file includes a README file of
instructions

’ 2 diskettes with tables and data listings for pivotal clinical study
PDC 010-001 in DQS WordPerfect® format
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Jonatkan Wilkin, MD

Director, Division of Topical Drug Products
4 April 1995
Page 4 of 4

. 2 diskettes with tables and data listings for pivotal clinical study
PDC 010-002 in DOS WordPerfect® format

All pivotal trial statistical calculations were performed on PC compatible
computers containing Intel 486DX chips. Software development and some of
the data listing tasks were performed on a computer which had previously
contained a ~ which was replaced with a chip
certified by the computer’s manufacturer to be free of thz

~ floating point error present in earlier versions of the chip.

- ~ Sincerely,

ﬂa?/ W"

., Barry Calvarese, MS

Executive Director
Clinical/Regulatory Affairs




DEPARTMENT OF HEALTH AND HUMAN SERVICES lform Approved. CMEB No. 0910-0001.
Expiration Date: Apni 30, 19594,

PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION $ee OMB Statement on Page 1__
APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE FORFDA USE OMLY '
OR AN ANTIBIOTIC DRUG FOR HUMAN USE OATE RECEWE}? _ | DATEFILED
S5dors

(Titie 21, Code of Federal Requiations, 314)
OS2

ication form has been received (21 CFR Part 314).
F.DATE OF SUBMISSION
3 April 1895

TELEPHONE NO. (inclucie Area Code)
) 415-358-0100

.'JlVISIOJAjSIGNED NDA/ANDA NO_ASS.
S0

NOTE: Noappication may be fied unless 2 compiet
NAME OF APPLICANT
Penederm Incorporated

ADDRESS (Number, Street, City, State ang 2ip Code)

. ) JYNEW DRUC QR ANTIBIQTHC
320 Lakeside Drive, Suite A NUMBER (1f previously tasiied) >
Foster City, CA 94404 20-524,/
ORUG PRODUCT 3 ‘. !
ESTABLISHED NAME (e g. USPIUSAN) PROPRIETARY NAME (H any)

Butenafine Hydrochloride Cream 1%

CODENANME (“any) CHEMICAL NAME
KP-363 N-4-tert-Butylbenzyl-N-methyl-1-
napnthalenemethylamine Hydrochloride
ROUTE OF ADMINISTRATION STRENGTH(S)

DOSAGE FOKM
Cream Topical 1%

'ROPOSED INDICATIONS FOR USE
Indicated for topical application in the treatment of interdigital
tinea pedis,. .

LIST NUMBERS OF ALL INVESTIGATIO AL NEW DRUG APPLICATIONS (27 CFR Part 312) NEW DRUG OR ANTIBIOTIC APPLICATIONS (21 CFR Part
314), AND DRUG MASTZRFILES (21CF.3 314 420) REFERRED TO IN THIS APPLICATION.

IND
DMF
DMF

DMF
DMF

INFORMATION ON APPLICATION
TYPE OF APPLICATION (Check ope)

DX THIS SUBMISSION IS A FULL APPLICATION (21 T¥A 374.50) [ THIS SUBMISSION IS AN ABBREVIATED APPLICATION (ANDA)} (21 CFR 314 55)

IF AN ANDA, IDENTIFY THF APPROVED DRUG PRODUCT TRAT IS THE 8ASIS FOR THE SUBMISSION
KOLGER OF APPROVED APPLICATION

NAME OF ORI -

TYPE SUBM _SION (Check one)
O AN AMENDMENT TO A PENDING APPLICATION ] SUPPLEMENTAL APPLICATION

O] presusmission

! d ORIGINAL APPLICATION O resusmission

SPECIFIC REGULATIONIS) TO SUPPORT CHAKGE OF APPLICATION (e g, Part 314 ZO(bX2Xv))
PROPOSED M* <KETING STATUS (Check one)

L3 APPLICATION FOR a PRESCRIPTION DRUG PRODUJT )02 Q [ APPLICATION FOR AN OVER - THE - COUNTER PRODUCT (OTO
Page V

FORMFDA 3560 (109]) PREVIOUS EDITICN 15 OBSOLETE




' CONTENTS OF APPLICATION
his application contains the following items. (Check all "hat apply)

e 1 Index

x |2 Summary(21CFR314.50(c))

3. Chemistry, manufacturing, and control section (21 CFR 314.50 (d} (*))

4. a. Samples (21 CFR 314.50(#) (1)) (Submit only upan FDA's request)

b. Methods Validation Package (21 CFR 314.50 (e) (2) (i)

\\& €. Labeling (21 CFR 314 50 {e} (2) (i)

X 1. draft labehing (4 copres)

i, final printed tabeling (12 copies)

5. Nonchh;cal pharmacolcgy and toxicology section (21 CFR 314.50 (d) (2))

X
% 6. Human pharmacokinetics and bioavailability section (2) CFK 314.50 (d) (3))
« 7. Microbioclogy section (21 CFR 314,50 (d) (4))
X 8. Clinical data section (21 CFR 314.50 (d) (5))
9. Safety update report (21 CFR 314.50 (d) (5) {vi) (b))
X 10. Statistical secvon (21 CFR 314.50 (d) (6))
11. Case report tabulations (21 CFR314.50{f} (1))
X 12. Case reports forms (21 CFR314.50 () (1)) -

13 Patentinformation on any patent which claims the drug (21 1.5.C_ 355 (b) or (c})

14. A patent certification with respect to any patent which claims the drug (21 U.S.C. 355 (b) (2) or (j) (2} (A))

15. OTHER (Specify)

| agree to undate this apphication with new safety information about the drug that may reasonably affect the statement of contraindications,
warnings. Precasuons, or adverk reactions in the draft labeling. | agree 10 submi these safety update reports »s foliows: (1) 4 months after
the tmitial submussion, (2) following receipt of an approvable letter and (3) at other times as requested by FDA. If this application s approved |
agree to comply writh all laws and regulations that apply to approved applications, induding the foilowing:
. Good manufactunng practice requiations 'n 21 CFR 210 and 211,
. Labehng regulations in 21 CFR 201, -
in the case of 8 prescription drug product, prescnption drug advertsing regulaions in 21 CFR 202.
Reguiations on making changes in applcationn 21 CFR314.70.314.7), and 314.72.
. Regulations on reportsin 21 CFR 314 80 and 314 .81,
Local. state and federal environmental impact laws
1f this apphcation applies 10 & drug product that FOA has proposed for scheduling under the controlied substances Aci | agree not to market the
product until the Drug Enforcement Adminstration makes a hinal schedubng decsion.

[ RV I W LR N

NAME OF RESPONSIBLE OFFICIAL OR AGENT SIGNATURE OF RESPONSIBLE OFFICIAL OR AGENT DATE

Barry Calvarese, MS . 03/95
Penederm Incorporated 7307’%/ 4/03/¢
/

ADDRESS (Streel, Crty, State, 2ip Cogle) TELEPHONE NO_{Inciude Area Code)
Cca

320 Lakeside Drive, Suite A, Fo?ter City, 4404 415-358-0100

f i o W

 uUu :
(WARNING: A willfully false statementis a criminal offense{)? € Title 18, 5ec.1001.)

FORM FDA 356h (10/3) Page




Pt VEDERM INCORPORATED
LAKESDE DRIVE. SUTTE A
TR CITY. CA 93204
28-0100
.. 413-338 N0t

/ PENEDERM

Apnl 1201993

Jonathan Wilkin, MD. Direcior

Division of Topical Drug Products
Office of Drug Evaluation 11

Center for Drug Evaluation and Research
Food and Drug Admunistration

5600 Fishers Lane

HFD-540. Room |7B-45

Rockville. MD 20857

RE: NDA #20-524
Butenafine HCI Cream 1%
Dear Dr. Wilkin:

NDA 20-524 was submitied to the Topical Drug Product Division on April 4. 1995. The
User Fee Cover Sheet (volume 1.1. page 1 0030) indicated that the applicauon was
submitted under SC5(b)2). This is a mistake and a new User Fee Cover Sheet is enclosed

to replace the one onginally submitted.

Please cail me if you have any additional quesuions. .

Sincerely.
7 CZem

Barry M. Calvarese, M.§.
Executive Director
Clinical/Regulatory Affairs




D!:'_RM INCORPORATED /Il
AKESIDE ey, sUITE A . PEN EDERM :

ERCITY A 94404

i
, !
e

3B-0100 ;
13-33&0101 L ¢‘\ . \,

i Mazy 18, 1995

‘ Jonathan Wilkin, M.D., Director |
! Division ot Topical Drug Products l
: Office of Drug Evaluation 11

j Center for Drug Evaluation and Research
Food and Drug Administration

5600 Fishers Lane

HED-540, Room 17B-45

Rockville, MD 20857

RE: NDA #20-524, Butenafine HCI Cream 1%

Dear Dr. Wilkin:

On April 28, 1995, Penederm Incorporated submitted to the FDA,
electronic copies (WordPerfect® 5.1 DOS files) of the individual
sections of the NDA (Application Summary, CMC, Nonclinjcal
Pharmacoiogy and Toxicology, Human Pharmacokinetics,
Microbiology, Clinical and Statistical).

The wording of the electronic copies is identical to the harc copy of
NDA #20-524 which wa. submitted to you on April 4, 1995.

Please call me at 415-378-6479 if you have questions.
Sincerely,
Barry M. Calvarese, M.5.

E ecutive Director
C"  l/Regulatory Affairs




EBERM O INCORPORATED
CARESIDE DRIVE STITE A
CEROCTTY LN Bghing
EEENIMIIE

v 13-338-0101

June 21, 1995

Steven Turul

Project Munager

Division of Topicnl Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research
Food and Drug Admunistration

5600 Fishers Lane

HFD-540. Room 17B-45

Rockville, MD 20857

RE: NDA20-524
Butenatine Cream [ % tinea pedis

Dear Mr. Turtil:

‘ :/9 PENEDERM

N —

It was a pleasure talking to you the other day regarding the additional information requested
for the Biopharmaceutic section of NDA 20-524. 1 am sending you two 2.5” diskettes each
containing a WordPerfect® 5.1 file of the pharmal.okinetic study report and the raw
pharmacokineuc data in ASCH format. Please cull me if you have any further questions.

Your time nd efforts are greatly appreciatec.

Sincerely,
TDasyCosy —

Barry M. Calvarese, M.S.
Executive Director
Clinical/Regulatory Affairs




PENEDERM INCORPORATED

20 DARESIDE DRGVE, SUTTE A ‘ Sy
WTER CITY, CA wd404 L AN
3Aa8-0100 -
OSSR ET R
Julty 2, 1995 QA # 95-448

Lieutenant Commander Frank Cross
Division of Topital Drug Products

Dffice of Drug Evaluation 1|

Center for Drug Evaluation and Research
Food and Drug Administration

HFD-540, Room 17B8-45

5600 rFishers Lane

Rockville, MD 20857

Reference: Butenafine HCI Cream 1%, NDA # 20-524
Volume 1.1 {Application Summary)

Dear Mr. Cross:

We have enclosed two copies of the following per your request:

1. NDA # 20-524: Butenafine HC! Cream 1% (Submilted 4 Apri! 1895- Application Summary.,

Volume 1.1}

Please give me a call at 415-638-3019 if ynu have any questions or need additional information.

e

Sincerely, ’)

S . 1/ }\.
A e /e
oLy

e e

Subru Y. Bhat, M. S, R. Ph.

Senior Group Leader, Quality Assurance
and Regulatory Compliance
(415)-638-3019

Fax (415)-338-0101

Attachments,
Sent By FedEx

CeC: Barry Calvarese
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August 5] 1995

Frank Cross

Project Manager

Division of Temical Prug Products
Ottice of Drug Evaluation Il

Center for Drug Evaluation and Research

Food and Drug Admunistration
3600 Fishers Lane

HEFD-540, Room 17B-45
Rockville, MDD 20837

PAVSEEN
H ;I v ] - » L LI a
ol i v NN v
s

RE: NDA 20-524 Butenafine HCI cream 15, Interdigita! Tinea pedis

Dear Mr. Cross:

Reference 1s made to our teleconference of August 9, 1995. when you requested a
statistical analysis of investigational site and treatment outcome interaction. |am requesting
a teleconterence to discuss how this analysis will be conducted. 1 recommend that

Dr. Nancy Shfman, Dr. Srinivasan and Dr. Ralph Harkins participate in this
teleconterence. Our consultant biostatistician and I will represent Penederm.

ook forward to scheduling this teleconference in the near future,

Sincerely,
7L 41/*’7"'/ [(;, ——T
Barry M. Calvarese, MS

Executive Director
Chmcal/Regulatory Affairs
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September 29, 1993
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¥

Jonatha: n, MD, Director

[Division sical Drug Products

Ofnee of piug Evailuation il

Center for Drug Evaluation and Research
Food and Drug Adminstration

Attn: Document Control, HFD-340

S600 Fishers Lane

HED-340, Room 17B-45

Rockville, MD 20857

! Re: NDA #20-524 for Butenafine HCl Cream 1%
Response to Questions from Rosemary Cook and Frank Cross

, Dear Dr. Wilkine

On August 9, 1995, Rosemary Cook and Frank Cross of the Topical Drug
Product Division called me to discuss seven questions regarding the above
referenced NDA. We have compiled the answers to these questions in a
separate attachment to this letter. A copy of my teleconference report is
attached as well.

Please call me if vo @ have any additional questions regarding this NDA.

Sincerely,

. 1/‘1

Barrv N Calvarese, M5
Executive Director
Chnical / Regulatory Atfairs
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( FDA TELEPHONE CONFERENCE REPORT

DATE: August 9, 1995 2:10 pm PPT

CONTACT: Barry Calvarese, Executive Director, Clinical/Regulatory, Penederm

CALLER  Rosemary Cook and Frank Cross, CDER, TOPICAL DRUG PRODUCT
DIVISION

SUBJECT: Butenafine HCI cream 1% NDA 20-524

Rosemary and Frank called to suunmarize several questions regarding this NDA.
Steve Turtil, who was the CSO responsible for this NDA, recently left CDER and has

heen replaced by Frark Cross.
Seven questions were presented:

Provide the PMS report.

'J

Provide cure rate results for both pivotal studies by invesigator and
provide investigator by treatment interaction. If there are any questions
call the reviewing biostatistician Sri Vasan 301 4434594.

3 Clarify other dermatophyter in volume 1.18 page 6-1034 and volume
1 page 6-2072.

$ Rf‘gard_'mg protocol PDC 010-002. Plasma levels of butenafine were
determined 11 to 19 hours after dosing which the sponsor considers to be
Tough levels. Was this performed to monitor efficacy. Questions call Sue Lee
310 4431640.

s y ]
Provide tradename as soon as possible.

S““f} ‘ny |benzyl alcohol is in formulation and not version.
rovide a table showing which clinical studies used each formulation.

Provide COpy of a letter from the Japanese government that states that

is In compliance with Japanese envirorunental laws. Questions
@l Christina Good at 301 5945721,

C 0002
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October 10, 1995

Jonathan Wilkin, MDD, Director N
Drvision of Topical Drug Products

Oftice ot Drug Evaluation 11

Center for Drug Evaluation and Rescarch

Food and Drug Administration

5600 Fishers Lane

HED-540, Room 7B .45

Rockville, MD 20857

RE:  NDA #20-524
Butenafine HC] Cream 1%
Clinical Study PDC 010-011, "A Single Center, Open Label Study to Determine the
Plasma Level of Butenafine Following Multiple Tepical Applications of Butenafine
HCL 1% Cream o Normal Subjects”

Dear Dr. Wilkin:

Clinical Study PDC 010-011 was designed to measure the levels of butenafine and its
major metabolites in the plasma and urine of normal volunteers, When NDA 20-524 was
submitted on April 4, 1995, the urine data was not included in the final report because the
analytical methods were not completed at that time. Enclosed are three copies of the
»mended repont for Study PDC 010-011 which now include the urine data.

The results of Study PDC 010-011 indicate very low exposure of subjects to butenafine,
even at doses which were significantly cxaggerated over the |-gram per day projected tinea
pedis clinical dose. These findings are consistent with low plasma levels of butenafine and
M-2 which were seen in the same subjects. The amount of butenafine and its metabolites
(M-1, M-2, M-3) excreted in the urine on Day 14 (steady-state) was very low. A 20-gram
per day dose of the clinical formulation (Butenafine HC! Cream 1%) resulted in urinary
excretion of butenafine and metabolites equal to 0.008% of the administered dose; a 6-gram
per day dose resulted in 0.004% of the administered dose excreted as butenafine and
metaboliles.

Please call me if you have any additional questions regarding this NDA.

Sincerely,

7@4/ (o —

Barry M. Calvarese, M.S.
Executive Director
Chinrcal/Regulatory Aftars
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October 19, [903

Jonathan Wilkin, MD. Director

Division of Topical Drug Products
Office of Drug Evaluation Il

Center for Drug Evaluation and Rescearch
Food and Drug Adminisirauon

5600 Fishers Lane

HEFD-540, Room 17B-45

Rockville, MD 20837

RE: NDA #20-522
Butenatine HC! Cream 1%
SAS data sets for chinical studies PDC 010-001 and PDC 010-002

Dear Dr. Wilkin:

Recently, Dr. Valeria Freidlin. reviewing biostatistician for NDA 20-324. requested the
SAS data sets for a strict per-protocol populatior for chimical studies PDC 010-001 and
PL/C G10-CO2. -\ddit'onallv she requested the SAS programming steps that generated
tables 2.A, 2.B. 3.1D. 5 2D and 6 for clinical studies PDC 010-001 and PDC 010-002.
This information is provided on two separate disks containing the following: 1) Disk one
contains the ortginal data set used to create the stnict per-protocol population in a SAS
transport file, a selfe‘(tractmo file of the SAS programming steps used to create the strict
per-protocol population and the SAS programming steps used to generate the cure rate
tables; 2) the second disk contains th.z SAS programming steps used to generate tables
2.A, 2.B, 5.1D, 5.2D and 6 for clinical studies PDC 010-001 and PDC 010-002.

A total of four (4) disks are enclosed, two copies of disk one and two copies of disk two.
Disk one contains macros which specify what directories contain the datasets. The macros
can easilv be replaced by LIBNAME statements in the programs, which will allow themn to
be run on any system. Each executable file should be expanded into it own directory,
since the program names are analogous for each study.

Please call me if you have any additional questions regarding this NDA.
Sincerely,
Barry ‘\/1 Calvarese, M.S.

Executive Director
Clinical/Regulatory Affairs
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November 3, 1995

Frank Cross

Project Manager

Division of Topical Drug Products
Office of Drug Evaluation 1T !

Center for Drug Evaluation and Research
[Food and Drug Administration

5600 Fishers Lane

HFD-540, Room 17B-45

Rockville, MD 20857

RE:  NDA 20-663 Butenatine HCl cream 1%, Tinea Cruris, Tinea Corpons

Dear Mr. Cross:

As you know, Penederm Incorporated plans to submit a line extension type NDA in
December 1995 for the above referenced indications. This NDA will be comprised of
clinical data only and will cross-reference all other sections of NDA 20-524 (Butenafine
HCI cream 1%, Tinea Pedis indication), which is currently under review. We will submit
an updated version of the Package Lisert and tube/carton labeling that w11| reflect the
addition of the tinea cruris/corporis indications.

Lsuring our recent telecon with Rosemary Cook, we discussed the cross-reference approach
but did not agree to a definitive format. Therefore, [ would like to schedule a
teleconference with you to discuss a mutually agreed upon approach to cross referencing
NDA 20-524 in NDA 20-663.

I look forward to scheduling this teleconference in the nea. future.

Sincerely,

710/7/ 42 —

Barry M. Calvarese. MS
Executive Director
Chnical/Regulatory Affairs
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PENEDERM INCORPORATED
120 LAKESIDE DRIVE. SUITE A
FOSTER CITY, CA 24404

358 0100

LA415-13058 0101

November 6, 1998

Frank Cross

Project Munager

Division of Topical [rug Products
Otfize of Drug Evaluation I

Center for Drug Evaluation and Research
Food and Drug Administration

5600 Fishers Lane

HET)-540, Room 17B-45

Rockville, MD 20857

RE NIDA 20-524 Butenafine HC! creamn 1%, Interdigital Tinea pedis
[.ab Normal Valucs

Dear Mr. Crosx:

[ am enclosing the Lab Norma' Values for chinical studics PDC 010-001 and
PDC 010-002, which you requested on November 6, 1995.

This information is being submitted in duplicate to the Document Room.
Your tune and cfforts are greatly appreciated
Sincerely,

-7‘\)4’( (Jgf,,‘ ______ .
. C

Rarry -alvarese, MS
F:xecutive Director
Clinical/Regulatory Attairs
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Novemeber 13, 1995 Mc"i JTIE:IT
| NDA ORIG ATENT

Jonathan Wilkin, MD, Director

Diviston of Topical Drug Preducts
Office of Drug Evaluation U

Center for Drug Evaluation and Research
Food and Drug Administration

5600 Fishers Lane

HFD-540, Room 17B-45

Rockville, MD 20857

7 Butenafine HCt Cream 1% P TR NP S R . o7 R

Case Report Forms, Patient’

Dear Dr. Wilkin:

Reccntly, Dr. Nancy Slifman, medical reviewer for NDA 20-524, requested copies of case
report forms for one patient in clinical study PDC 010-001. Copies of the case report
forms are provided in triplicate in this submuission.

Please call me if you have any additional questions regarding this NDA.

Sincerely.

yd
ﬂffy s
Barry M. Calvarese, M S.
Executive Director
Chnical/Regulatory Affairs
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November 16, 1995 B C

NDA QPIC precmor ey

Jonathan Wilkin, MD,

Director, Division of Topical Drug Prodqucts
Ottice of Drug Evaluation I

Center for Drug Evaluation and Research
Food and Drug Administration

5600 Fishers Lan»

HFD-540, Room 17B-45

Rockville, MD 20857

NOV 1 7 1995

g
q,HFD"r’z&, S
Re:  NDA #20-524 ok

Butenafine HCl Cream 19 - CMC Update
Dear Dr. Wilkin:
During the recent Pre-Approval Inspection at Mr.

Ernie Pappas, CMC reviewer for NDA #20-524, requested additional for the above-
referenced NDA. The following information is submitted in triplicate:

1. Updated stability data to substantiate the shelf life request of two years for all
package s;'zes.

2. Revised version of the analytical method used for quantitating
butenafine hydrochloride in the product. This was reviewed by the invest gators
duning the PAI The Analytical Method Validation Report for is also

provided, along with the revised method for the drug substance

3. Representative Certificates of Analysis for the drug product that have beep
modified to include test results for pH and viscosity.

4. Revised Stability Specification for the Drug Product which states that homogeneity
(top, middle, and crimp of the tubes) is tested during the stability studies.

5. Modified Flow Chart for Drug Product Manufacturing of the 200-kg batck size
which includes mixing speeds and mixing times.

6. Analytical Methods Apparent pF of Formulations) and
(Viscosity o Formulations) that were inadvertently omitted from the original
NDA submission,

Please call me at 415-378.-6479 if you have any additional questions regarding this NDA.
Sz’ncerc!y,

23 ﬂ/‘f A

Barry Calvarese, Mg

Fxccutive Director
Clinical/ Regulatory Affairs
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NEW TORRESPONDENCE

Novemeber 22, 1993

“onathan Wilkin, MD, Director

Division of Topical Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research
Food and Drug Administration

3600 Fishers Lane

HFD-540. Room 17B-45

Rockville, MD 208357

RE:  NDA #20-524

Butenafine HCI Cream 1%
Case Report Forms, patient

Dear Dr. Wilkin:

On Novem5er 13, 1995 the case report forms for the above referenced patient were
submitted to NDA 20-524. A data clarification form was inadvertently omitied from :he
set of case report forms for patient [ 'am enclesing, in triplicate, copies of the
amended case report form for patient

Please call me if you have any additional questions regarding this NDA.
Sincerely,

'7’—} a <

Buarry M. Calvarese, M.S.
Executive Director
Chnwcul/Regulatory Atfatrs
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320 LAKESIDE DRIVE SUITE A

TTTTER CITY. CA 94404
58-0100

e .o 415-358-0101

December 4. 1995

Jonathan Wilkin, MD

Director, Diviston of Topical Drug Products
Office of Drug Evaluation [1

Center for Drug Evaluation and Research
Food and Drug Admimstration

Document Control Room 12B-30

HED-540

5600 Fishers Lane

Rockville. MDD 20857

Q PENFEDER

RE:  NDA 20-524 Butenafine HCl cream 1%, Interdigital Tinea pedis

Physician Package Insert

Dear ODr Wilkan:

I am enclosing an electronic version, identical to the written version, of the Physician

g,
N
DAY |

T

Package Insert which Dr. Nancy Slifman requested on December 4, 1995. This electronic

document 1 being provided in a WordPerfect 5.1 DOS format.
This information is being submitted in duplicate.

Your trne and efforts are greatly appreciated.

Sincerely.

//73 ;,,}/ (, —

Barry M. Calvarese, MS
Executtve Director
Chincal/Re gulatory Attates
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December 7. 1995

Jonathan Wilkin, MD

Director. Division of Topical Drug Products
Office of Drug Evaluation Il

Center for Drug Evaluation and Research
Food and Drug Administration

Document Control Room 12B-30
HFD-540

5600 Fishers Lane

Rockviile. MD 26857

E:  NDA 20-524 Butenafine HC1 cream 1%, Interdigital Tinea pedis
butenafine 1994 Post-marketing Surveillance Report
Dear Dr. Wilkin:

1 am enclosing the bucenafine 1994 Post-marketing Surveillance
Report which Dr. Nancy Stifman requested. -

This information is being submitted in duplicate.

Your time and efforts are greatly appreciated.

Sincerely, _
W - ;r‘,?:\ i -11“\
7& S &0
rf-f' - ‘ﬁ‘?
o f
Barry M. Calvarese, MS ¢

Executive Director
Clinical/Regulatory Aftairs
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NEW CORRESPONDENCE

December 12, 1995

Frank Cross

Project Manager

Duwvision of Dermatologic and Ophthalmic Drug Products
Oftice of Drug Evaluation 11

Center for Drug Evaluation and Research

Food and Drug Administration

Bldg. 2, Room N229

4201 Corparate Blvd.

Rockvilte, MD 20850

RE: MDA 20-524 Butenafine HC! cream 1%, Interdigital Tinea pedis

buenafine 1994 Post-marketing Surveiltance Report
Dear Mr. Cross:
Lam enclosing the butenafine 1994 Post-marketing Surveillance
Report which Dr. Nancy Slifman requested.
Your time and efforts are grearly appreciated.

Sincerely,

Flang g "

’ Barry M. Calvarese, MS
\ Ex_cc_'utive Director
Clinical/Regulatory Affairs
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NEW CORRESPONDENCE

January 3. 1996

Jonathan Wilkia, MD

Director

Division of Dermatologic and Ophthalmic Drug Products
Document Mail Room

Office of Drug Evaluation I

Center for Drug Evaluation and Research

Food and Drug Admuinistration

Bldg. 2

9201 Corporate Blvd.

Rockville. MD 20850

RE: NDA 20-524 Butenafine HCl cream 1%, Interdigital Tinea pedis
Request for Tradename

Dear Dr. Wilkin:

During an August 9, 1995 teleconference Mr. Frank Cross requested that Penederm
Incorporated submit a tradename for butenafine cream as soon as possible. The tradename
LOTRIPHINE™ has been selected for butenafine cream. We jook forward to the approval
of this name by the CDER Naming Committee and encourage you to contact us if you have
any further questions regarding this NDA application.

Your time and efforts are greatly appreciated.
Sincerely,
Barry M. Calvarese, MS

Executive Director
Clinical/Regulatory Affairs
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January 8, 1996

JAN 11,1996 \

e
]

Jonathan Wilkin, MD, Director

Division of Dermatologic and Ophthaimic Drug Products
Office of Drug Evatuation I

Center for Drug Evaluation and Research

Food and Drug Administration

Document Mail Room #N115

9201 Corporate Blvd., HFD-540

Rockville, MD 20850

%,
R 4

Re: NDA #.0-524, Butenafine HCl Cream 1%
Case Report Forms for Patients

Dear Dr. Wilkin:

Recently, Dr. Nancy Slifman, medical reviewer for NDA #20-524, requested
copies of the case report forms for patients in
Chinical Study PDC 010-002.

Copies of the requested case report forms are provided in triplicate in this
submission. Please call me at 415-378-6479 if you have any additiona! questions
regarding this NDA.

Sincerely,

Barry Caivarese, MS

Executive Director, Clinical/Regulatory Affairs




NEDERM !NC()RPORATED
) LAKESIDE ['RIVE, SUITE A
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3580100

X 415 338-0101

January 8, 1996
NEW DORRFSPOIINEMPF

Jonathan Wilkin, MD, Director

Division of Dermatologic and Ophthalmic Drug Products
Office of Drug Evaluation 11

Center for Drug Evaluation and Research

Food and Drug Administration

Document Mail Room #N115

9201 Corporate Blvd., HFD-540

Rockville, MD 20850

Re: NDA #20-524, Butenafine HC! Cream 1%
for the treatment of Interdigital Tinea Pedis

Dear Dr. Wilkin:

Penederm has bven asked to clarify the foreign approval status of the above
referenced drug product. Butenafine cream and lotion 1% are approved in
Japan for the treatment of tinea pedis, “inea cruris, tinea corpdris, tinea
versicolor, and candidal skin infections. Penederm Incorporated has
submitted an NDS application to the Canadian Health Protection Branch for
Butenafine HCl Cream 1% for tne treatment of interdigital tinea pedis.
Penederm Incorporated is not aware of any other pending or approved
applications for this drug product in other foreign countries.

Sincerely,

7 So

Barry M. Calvarese, MS
Executive Director
Clintcal - Regulatory Affairs
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February 15, 1996

Jonathan Wilkin, MD, Director

Division of Dermatologic and Ophthalmic Drug Products
Office of Drug Evaluation 11

Center for Druyg Evaluation and Research

Food and Drug Administration

Document Mail Room #Nil13

9201 Corporate Blvd., HFD-540

Rockville, MD 20850

Re.  NDA #20-524, Butenafine HCI Cream 1%
for the treatment of Interdigital Tinea Pedis
Response to FDA Questions During 1/30/96 Teleconference

Dear Dr. Wilkin:

This response includes the information addressing your queries, based on our
teleconference of January 30, 1996. The information has been divided into
two parts as follows:

. Issues specific to Chemistry, Manufacturing, and Controls

. Issues pertaining to the Environmental Assessment Report

This response is submitted in triplicate.

Should you have any questions regarding this NDA or require addit.onal
information, please call me at 415-378-6479.
sincerely,

7>07/ Cpm—

Barry M. Calvarese, b8
Executive Director
Clhinical /Regulatory Affairs




PENEDERM INCORPORATED
320 LAKESIDE DRIVE, SUITE A
"ASTER CITY. CA 94404
358-0100
X 415-358-0101

PENEDERM

March 1, 1996

Jonathan Wilkin, MD, Director

Division of Dermatologic and Dental Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research

Food and Drug Administration

Document Mail Room #N115

9201 Corporate Blvd., HFD-540

Rockville, MD 20850

Re: NDA 20-524 Butenafine HCl Cream 1%
For the Treatment of Interdigital Tinea Pedis
Request for Backup Trade Name

Dear Dr. Wilkin:
Penederm Incorporated submitted a trade name for Butenafine HCl Cream 1%,
LOTRIPHINE™, on January 3, 1996. Because of potential trademark concerns,

we would like to submit an additional name, MENTAX™, for review and
approval by the CDER Naming Committee.

If both names are approved, we assume thai we have the option of choosing
either name once this drug product is considered to be approvable. We
encourage you to contact us if you have any questions regarding this request.

Your time and efiorts are greatly appreciated.

Sincerely,
7)0") -
’

Barry M. Calvarese, MS
Executive Director
Clinical/Regulatory Affairs
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PENEDERM INCORPORATFD
320 LAKESIDE DRIVE, SUITE A
F “R CITY, CA 94404
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) PENEDERM

March 27, 1996

Jjonathan Wilkin, MD, Director

Division of Dental and Dermatologic Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research

Food and Drug Administration

Documen: Mail Room #N115

9201 Ccrporate Blvd., HFD-540

Rockville, MU 20850

Re: NDA #20-524, Butenafine HCi Cream 1%
for the treatment of Interdigital Tinea Pedis

Dear Dr. Wilkin:

In response to Mr. Frank Cross’ request of March 20th, I have enclosed
two tables which previde the amount of drug used for Clinical Studies
PDC 010-004 and PNC 010-005.

Plcase call me at 415-378-6479 if you have any questions or require
additional information.

Sincerely,
Barry Calvarese, MS

Executive Director
Clinical/Regulatory Affairs
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April 2, 1996

Jonathan Wilkin, MD

Director

Division of Dental and Dermatological Drug products
Document Mail Room

Office of Drug Evaluation Il

Center for Drug Evaluation and Research

Food and Drug Administration
Bldg. 2 (SO ACTION:

9207 Corporate Blvd. Ouzrmer Tnas [Ivemo
Rockville, MD) 20850 |

£SO INTIALS DATE

RE: Butenafine HCI Cream 1%
NDA 20-524, For the Treatment of Interdigital Tinea Pedis

PDear Dr. Wilkin:

b It was a pleasure meeting with you and your colleagues on April 1, 1996

regarding the end-of-Phase II requirements for butenafine gel 1%. During our
discussions, you indicated that there are still unresolved issues regarding the
studies on phototoxicity and photoallergy of butenafine. Penederm was
surprised that this issue is considered to be still outstanding and that we were
informed of this concern at such a late date in the butenafine cream 1% NDA
review process.

The phototoxicity and photoallergy issuve was raised by FDA during our
February 13, 1995 butenafine cream pre-NDA meeting, Penederm was asked
to determine how much UVB exposure was used in the animal and human
phototoxicity and photoallergy studies. Penederm responded to FDA in the
minutes of that meeting and in NDA 20-524 with a description of the VB
exposure and with a justification of the existing methods. Our understanding
from the discussion at the February 13 meeting was that no additional testiny
to further examine the phototoxic or photoallergenic potential of butenafine
was required. Furthermore, it was stated that in lieu of any further testing, a
statement might have to be added to the precaution section of the physician
package insert that relates to minimizing exposure to sunlight during
treatment with butenafine cream. It was clearly acknowledged by the agency
that the risk of phototoxicity or photoallergy is very low, considering that the
interdigital spaces of the foot are rarely exposed to direct sunlight. This is also
summarized in the minutes of this meeting, which we forwarded to the



Cape 3 - Dr. Wilkin 4/2/96

During our meeting yesterday (April 1, 1996) you invited us to collaborate
with you to resolve the outstanding issues related to the methods for
evaluating photoallergy of butenafine. Although Penederm feels that the
studies have adequately addressed these issues, we plan to immediately solicit
your input in modifying the design of the new phototoxicity / photoallergy
studiec that are proposed for the butenafine 1% skin gel. We will, therefore,
initiate a dialog with you and your colleagues to work out the details of such a
study.

In summary, Penederm will work with the Agency to addresses the concerns
which you raised in yesterday’s meeting. We continue to believe that the
testing which has been conducted to date adequately establish that butenafine
is neither phototoxic or photoallergenic. However, as svgoested at the pre-
NDA meeting, a statement could be inciuded in the precaution section of the
physician package insert which instructs the patient to refrain from excessive
exposure to sunlight.

Sincerely,

Barry Calvarese, MS
Executive Director,
Clinical & Regulatory Affairs

Attachments:

Letter from Dr. R. Sayre dated 8/10/95
Curriculum Vitae of Dr. R. Sayre
Letter to Dr. J. Wilkin, dated 3/3/95
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PENEDERM INCORPORATED
320 LAKESIDE DRIVE, SUITE A
FOSTER CITY, CA 94404
3-358-0100
X 413-338-0101

/ NEW CORRESPONDENCE
April 4, 1996

Jonathan Wilkin, MD, Director

Division of Dental and Dermatologic Drug Products
Office of Drug Evaluation 1

Center for Drug Evaluation and Research

Food and Drug Administration

Document Mail Reom #N115

9201 Corporate Blvd., HFD-540

Rockville, MD 20850

Re: NDA #20-524, Butenafine HCI Cream 1%
for the treatment of Interdigital Tinea Pedis

Dear Dr. Wilkin:

Penederm Incorporated acknowledges the receipt of your April 3, 1996
approvable letter regarding the above-referenced drug product. Pursuant to
21 CFR 314.20, we are providing notification of cur intent to-file an
amendment.

We consider all the information contained in this letter proprietary and
confidential.

Your time and efforts are greatly appreciated.

Sincerely,

730 Cpp

Barry Calvarese, MS LR
Executive Director JEVIEWS COMPLITED

Clinical/Regulatory Affairs [
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PENEDERM INCORPORATED
320 LAKESIDE DRIVE, SUITE A
FOSTER CITY, CA 94404
1-338-0100
.X 413-358-0101

April 8, 1995

DUPLICATE

NEW CORRESPOMDENCE

Jonathan Wilkin, MD, Director

Division of Den.

'nd Dermatologic Drug Products

Otfice of Drug Evaluation I

Center for Drug Evaluation and Research
Food and Drug Administration
Document Mail Room #N115

9201 Corporate Blvd., HFD-540

Rockville, MD 20850

Re. NDA #20-524, Butenafine HCl Cream 1%
for the treatment of Interdigital Tinea Pedis

Dear Dr. Wilkin:

PENEDERM

On March 27, 1996, Penederm Incorporated responded to a request from Frank
Cross to provide the amount of drug used in Clinical Studies PDC 010-004 and
PDC 010-005. This response was inadvertently submitted to NDA #20-524 on
March 27, 1996. These clinical studies pertain to NDA #20-663 and this
information was submitted to the appropriate NDA on March 28, 1596.

Please disregard the informatic submitted to NDA #20-524 dated March 27;

1996.

Please call me at 415-378-6479 if you have any questions or require additional

information.
Sincerely,
Barry (_/alvarese, MS

Executive Director
Chinical/Regulatory Aftairs
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:DERM INCGRPORATED

ARESIDE DRIVE, SUITE A

FER CITY, CA 94404
8-0100

.15-338-0101

April 30, 1996

%C./ li’-

pnA DRIG ARENDIEN

Jonathan Wilkin, MD, Director

Division of Dermatologic and Ophthalmic Drug Products

Office of Drug Evaluation []

Center for Drug Evaluation and Research
Food and Drug Administration
Document Mail Rocm #N115

4201 Corporate Blvd., HFD-540

Rockville, MD 20850

Re: NDA #20-524, Butenafine HC] Cream 1% (Mentax™)

Dear Dr. Wilkin:

In response to Dr. Ernie Pappas’ comments (received via rax on March 5, 1996)
regarding the Methods Vaiidation Package for the above NDA, we have
provided this response. [t is divided into two sections: A. Response to FDA
Comments, and B. Revised Methods Validation Package. This information is

provided in triplicate.

Should vou have any questions or require additional information, please call

me at 415-378-6479.
Sincerely,

7Se— G
Barrv M. Calvarese, MS

Executive Director
Chinical/Regulatory Affairs
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JEDERM INUURPORATE o

1 AKESIDE DRIVE. SUITE A AMENDIMEN] ,’,é e

TR CITY. CA 94304 AT LN LT INN
8-0100 |
.15-358-0101 L

May §, 1996

Jonathan V-ilkin, MD, Director

Division of Dental and Dermatologic Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research

Food and Drug Administration

Document Mail Room #N115

9201 Corporate Blvd., HFD-540

Rockviile, MD 20850

Re: NDA #20-524, Butenafine HC! Cream 1% Mentax™)
Response to FDA Approvable Letter datec * 713, 1996

Dear Dr. Wilkin:

Pursuant to Section 505(b) of the Federal Food, Drug and Cosmetic Act
Penederm Incorporated herewith submits responses to the issues cited in
vour approvable letter dated April 3, 1996. Eight copies of this one-volume
response are provided.

A disk containing the Mentax™ Package Insert in DOS WordPerfect® 5.1
format is also included in the Archive and Clinical copies.

Your prompt review of this document is appreciated. Please contact Barry M.
Calvarese, Executive Director, Regulatory/Clinical Affairs for further
information regarding this application.

Please be advised that the material and data contained in this submission are
confidential. The legal protection of such confidential material is hereby
claimed under the applicable provisions of 18 USC, Section 331(j) and/or

21 CFR 312.130.

Sincerely, y
7) REVIEWS COMPLETED !
7 |
Barry M. Calvarese, MS D e
Executive Director b IRETA L0 i
Clirical/Regulatory Affairs ; —_ .
¢ LS-‘ } ":-‘_': DL.TE
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EDERM INCORPORATED -~
- ARESIDE DRIVE. SUITE A f
TER CITY, CA 94404 ] f‘
A56-0100 S * o
}415-358-0101 s
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May 30, 1990 - oATR T '

Jonathan Wilkin, MD, Director

Division of Dental and Dermatologic Drug Products
Office of Drug Evaluation Il

Center tor Drug Evaluation and Research

Food and Drug Adnunistration

Document Mail Room #N115

G201 Corporate Blvd., HFD-340

Rockville, MD 20830

Re: NDA #20-524, Butenafine HC)l Cream 1% (Mentax™)
Response to FDA Approvable Letter Submitted 5/08/96

Dear Dr. Wilkin:

With regard to the above-referenced submission of May 8, 1996, we are providing the
tollowing information at the request of Dr. Nancy Slifman.

1. Table 3 (page 228 of the above-referenced Responrse) provides a list of clinical
studies and the total number of adverse events for each studv. Dr. Slifman
requested that Penederm indicate the type of study in addition to its 1eference
number. This information is provided below.

Study
Number Study Title
PDC 010-001 | Double-Blind Evaluation of Butenafine HC!l Cream 1% and
Vehicle in the Treatment of Tinea Pedis
PDC 010-002 | Double-Blind Evaluation of Butenafine HCl Cream 1% and
Vehicle in the Treatment of Tinea Pedis
PDC 010-004 | A Multicenter, Double-Blind Study to Evaluate Butenafine HCI

Cream 1% and Vehicle in the Treatment of Tinea Corporis

PDC 010-005

A Multicenter, Double-Blind Study to Evaluate Butenafine HCl
Cream 1% and Vehicle in the Treatment of Tinea Cruns

'DC 010-006 | Human Repeat Insult Patch Test for Butenafine HCI 1%
PDC 010-007 | Evaluation of Human Phototoxicity for Butenafine HCl 1%
PDC 010-008 | Evaluation of Human Photoallergy for Butenafine HCl 1%

PDC 010-009

Evaluation of Prunary Irritation for Butenafine HCl Cream 1%
and Vehicle

PDRCO10-010

Fvaluation of Cumulative lrritation for Butenafine HCI 1%,

PO V-

A Single Center, Open Label Study to Determine the Plasma Level of
Butenafine Following Multiple Topical Applications of Butenahne
HC] Cream 1", to Normal Volunteers

PDC 010-014

A Multicenter, Double-Blind Study to Evaluate Butenafine HCI
Cream 17 and Vehicle in the One-Week Treatrnent ot Tinea Pedis

P - s

A Multicenter, Double-Blind Stully to Evatuate Butenatine HCH
Cream 1"o and Vehicle in the One-Week Treatment of Tinca Pedis




jonathan Wilkin, MD), Director
May 30, 199
Page 2 ot 2

Penederm stated that a New Drug Submission (NDS) for Butenatine HCl
Cream 1% was submitted to the Health Protection Branch in Canada in
June 1994 {page 229 of the Response). Dr. Slifman requested the status of this

appiication.

t-2

" The NDS for Butenafine HCl Cream 19, is currently under active review by the
Health Protection Branch.

Please call me «t 115-376-6479 if vou have anv questions or require additional
information.

Sincerely,
'75(}2/‘/ o

Barry M. Calvarese, M5
Executive Director
Cli.ical/Regulatory Affairs
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Jonathan Wilkin, MD, Director

Division of Dental and Dermatologic Drug Products
Office of Drug Evaluation II

Center for Drug Evaluation and Research

Food and Drug Administration

Document Mail Room #N115

9201 Corporate Blvd., HFD-540

Rockville, MD 20850

- v Y

Re:  NDA #20-524, Butenafine HCI Cream 1% (Mentax™)
Response to Comment #8
(FDA Approvable Letter dated April 3, 1996)

Dear Dr. Wilkin:

Penederm Incorporated submitted an NDA amendment on May 8, 1996 in
response to your April 4, 1996 approvab'e letter for the above-referenced
application. Penederm committed to responding to Comment #8 by
September 30, 1996, and is now submitting this response to NDA #20-524.
Please note that the Response to Comment #8.B was also provided to Mr. E.
Pappas, Review Chemist, by fax on August 5, 1996, following a phone
conversation between him and Dr. Bhaskar Chaudhuri.

be B BAVE BN Fo BN BV BN I B, VIR + )

Nine copies of this response are provided. Please be advised that the material
and data contained in this submission are confidential. The legal protection
of such confidential material is hereby claimed under the applicable
provisions ci 18 USC, Secticn 331(j) and/or 21 CFR 312.130.

[f you need additional information regarding this application, please call me
at 415-378-6479,

RIS T I e

Sincerely,
7 >(7 o L VIEWS COMPLETED B
Barry' M. Calvarese, MS ’ e e

L Anym
Eﬁx.ec.utwe Director . veivek boINAT [IMEMO
Clinical /Regulatory Affairs
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PENEDERM INCORPORATED
~10 LAKESIDE DRIVE, SUITE A
STER CITY. (A 94404
2-358-0100
FAX 415-358-0101 - -
FIPA oRIn MITHRCy

PENEDERM

October 3, 1996

Frank Cress

Project Manager

Division of Dermatoiogical and Dental Drug products
Document Mail Room

Office of Drug Evaluation Ii

Center for Drug Evaluation And Reszarch

Food and Drug Administration

Bldg. 2

9201 Corporate Blvd.

Rockville, MD 20850

RE: NDA 20-524, Mentax™ (butenatine HC! ¢ream) Cream, 15
Package Insert

Dear Mr. Cross:

Upon more extensive review of the Mentax™ Package Insert Jabeling sent to veu on

October 2, 1996 we have made the following changes to the Pregnancy and Carcinogenesis
sections:

Carcinogenesis, Mutagenesis, Impairment of Fertllity

In rhis section, FDA has requested that the dose used in the fertility study (rat
Segment 1) be presented as mg/kg/day. The high dose used in this study was 25
mg/hg Study D-10V. Based on our calculations, this is a dose of
approximately 150 n.g/m‘/day. It appears that the dose of , cited n
your version dated 10/2/96 may be a typographic error and the zero was dropped.
The dose has been changed tc mg/m~/day.

Pregnancy

Two Segment Il (teratology) studies were performed with butenafine: one via the
subcutaneous route in rats (maximum dose of 25 mg/kg) and one via the topical
(percutaneous) route in rabbits (maximum dose of 50 mg/kg). The reference to the
topical route of application should be inserted into the first sentence of the
Pregnancy section (“Subcutaneous or topical doses of outenafine .. ..7).

We look forward to your response to these changes and encourage vou to call if you have
ANy questions or comments.

Sincerely, . {
o SRVIRNG COMPLETED ‘%
Porgs “2— ]
Barry M. Cal MS fromazmN r i
arry v Calvarese, | . . r A MEM(‘
Executive Director TER L—-]N '
Clinical/Regulatory Affairs ___’________,___;‘
vmas RS




ORIGINAL
;DERM INCORPORATED 2z
“AKESIDE DRIVE. SUITE A A

[ER CITY. CA 94404 PENEDERM

a 30
-158-0101
October 8. 1996 NTA c2n AN ENDMY-'NT

Lt. Cmdr. Frank Cross

Regulatory Program Manager

Division of Dental and Dermatologic Drug Products
Qffice of Drug Evaluation V

Center for Drug Evaluation and Research

Food and Drug Administration

Building 2, Room N229

9201 Corporate Blvd.

Rockville, MD 20850

Re: NDA #20-524, Mentax™ (Butenafine HCI) Cream 1%
Package Insert

Dear Mr. Cross:

Thank you for your fax dated October 8, 1996 regarding the final Mentax™
Package Insert labeling recommendation from the Division of Dermatological
and Dental Drug products (reference telefax 10/08/96, #040). We have
reviewed this Package Insert language and find it acceptable.

The most recent safety update is enclosed which is nearly identical to the one
submitied in the approvable letter response dated May 8, 1996. The only new
safety information provided is the updated Postmarketing Surveillance (PMS)
Summary (Table 5) from This table
summarizes the Japanese 'MS experience through January 20, 1996. The

PMS summary table provided in the May 8, 1996 submission covered
the period ending March 31, 1995.

Based on our conversation of 10/08/96, it is Penederm's understanding that
this version of the Package Insert is final and no further changes are required.
As we intend to print this version of the Package Insert in the very rear future,
please confirm that our understanding is correct. Please call me if you have
any further comments or questions regarding the Package Insert.

Sincerely, : g s T
: REVIEWS COMPLETED
£SO ACTION: i
Barry Calvarese, MS EDLUTER Chreat [vewd
Executive Director 5 [,
Clinical/Regulatory Aftairs - - ' ‘;:;Tii
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PENEDERM INCORPORATED 1
320 LAKESIDE DRIVE, SUITE A Th
FOSTER CITY. CA 94404 PENEDERM
3-358-0100
X 415-3348-0101

October 17, 1996

Jonathan Wilkin, MD

Director, Division of Dermatological and Dental Drug products
Document Maii Room

Office of Drug Evaluation {I

Center for Drug Evaluation And Research

Food and Drug Administration

Bldg. 2

9201 Corporate Blvd.

Rockville, MD 20850

RE: NDA 20-524. Mentax™ (butenafine HCl cream) Cream. [ %
Package Insent

Dear Dr. Wilkin:

Thank you for your telefax communication dated Oc:ober 17, 1996 regarding the final
Mentax ™ Package Insert labeling recommendation from the Division of Dermatological and
Dental Drug products (reference telefax 10/17/96, number 34). ‘We have reviewed this
Package Insert language and find i. acceptable.

Based on our recent conversation of 10/17/96 with Mr. Frank Cross, it is our
understanding that this version of the Packoge Insert is the final version and that no fusther
changes are required. As we intend to print this version of the Package Insert in the very
near future, please confirm that our understar'ding is correct. Please call me if you have
any further comments or questions regarding 'he Package Insert.

Sincerely,
Barry M. Calvarese, MS

Executive Drrector
Clinical/Regulatory Affairs
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October 18. 1996

Jonathan Wilkin, MD
‘ Director. Division of Dermatological and Dental Drug products
Document Mail Room
Office of Drug Evaluation II
Center for Drug Evaluation And Research
i Food and Drug Administration
| Bldg. 2
9201 Corporate Bivd.
| Rockville, MD 20850

RE:  NDA 20-524, Mentax™ (butenafine HCI cream) Cream, 1%
Package Insert

Dear Dr. Wilkin:

Thank you for your telefax communication dated October 18, 1996 regarding the final
Mentax™ Package Insert labeling recommendation from the Division of Dermatological and
Denial Drug products (reference telefax 10/18/96. number 108). We have reviewed this
Package Insert language and find it acceptable.

Based on our recent conversation of 10/18/96 with Mr. Frank Cross, it is our
understanding that this version of the Package Insert 1s the final version and that no further
changes are required. As we intend 10 print this version of the Package Insert in the very
near future, please confirm that our understanding is correct. Please call me if you have
any further comments or questions regarding the Package Insen.

Sincerely,

75 a/?///:g,_———-f

Barmy M. Calvirese, MS
Executive Director
Clhimcal/Regulatory Affairs





