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Medical Officer’s Review of Original NDA 20-749
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Submission Date: October 17, 1986
Receipt Date:  October 23, 1996 -3
First Draft: April 18, 1997
Sponsor: Sandoz Pharmaceuticals
59 Route 10
East Hanover, New jersey 07936-1080

Product Name (trade): Lamisit Solution, 1%
(generic): Terbanifine hydrochlonde ., -

Pharmacologic Class: Antifunga
Chemical Class: Altylamine
* Therapeutic Class: 1S
Proposed Indications: Tinea versicolor, tinea pedis, tinea cruris and tinea corporis
Route of Administration: Topical

Proposed Dosage: Twice daily - Tinea versicolor
Once daily - Tinea corpons/cruns/pedis’ : N

Related NDA's: 20-192  (Lamisil 1% cream) A : e
20-539 (Lamisil 250mg tablets) '

i i Related IND's*ﬁ‘_

Foreign Marketing History: Lamisil 19 solution is not marketed in any country as of the date of this
review. Applications for marketing have been submitted in japan and in the ‘Jnited Kingdom. Laniisil

~ 1% Cream was approved by the US Food and Drug Administration in December cf 1992 for the
treatmerit of dermatophyte infections affécting the skin.  Lamisil 250 mg tablets were FDA approved
in December of 1996 for the treatment of onychomycosis of.the toenails or fingemails.
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Manufacturing and Controls: (See Chemist's Review for Detailed Report) The drug substance and
final product, (E)(6.6-dimethyl2hepten-4-ynyl-N-methyl- | -naphthalenemethanamine hydrochloride,
with a molecular weight ¢f 291.44%;l be synthesized by

ingredients: Terbanifine hydrochloride  0.010g Active ingredient - -
IJ Cetomacrogo! 1000 g . 7
Propylene giycol g
! Ethanol 96% g
[ Water puriﬁed g

!

Pharmacology and Toxlcology' (See Pharmacologist's Review for Detailed Report)

A complete toxicology report was submitted in support of NDA's 20,192 and 20,539 (Lamisil cream
and tablets, respectively). The sponsor requests that previously submitted data be incorporated into-
this NDA by aross reference.. Toxicology studies evaluating the solution and submitted directly to
NDA 20,749 indude: acute toxicology (oral gavage), multidose toxicity and dermal and ocular

' lmtzhon/sersmzahon studies.

‘ Agm_'[gzgigqlm mice and WIST rats received either |9 Lamisil solution or placebo by oral

" gavage. Priorto neaopsy, bothgroupswerenohedtohaveadeceasembodyweught.altered
equilibrium, flacdd musde tone and drowsiness.

Multidose Toxigty: Lamisil 15% solution at dosages of 0.5, 1.5 and 3.0 mL/g/day was applied to
rabbit skin for 28 days. No macroscopic or microscopic organ chang&s were noted. There were no
alterations in laboratory resuilts.

mmaj_umgn&nsmmm In a placebo controlled animal toxicity study, 0.5¢c of Lamisil soluhon 7
or vehlcle was apphed under occlusnon to abraded and unabraded skm of male rabbns for 6 or 24

--J:-,

R am(ntancy‘ ment:l.amns'l soluhon( %) orplacho. % ,ab’ﬁﬁe%' ‘

< T ocduded slanofrabbrtsforZSdays(placeboconholwas induded).” Etyﬂwema%ndedemawere noted
at both treatment sites.  Irritation scores were 1.5 (Lamisil) and 2 for placebo. Reversible, histologic
changes induded hyperkeratosis, parakeratosis and mild dermal infiltration in both groups.

In a second dermal irritation study conducted in male rabbits: 0.1 cc of Lamisil 196 solution or

- .. deteriorated Lamisil solution applied daily for 28 days revealed erythema and edema in both, graups.

Histopathology and imritation scores were similar to the prevrous study (1.5 for Lamisil versus 1.67 for
the deteriorated solution). .

.. The results of dermal sensitization studies in guinea pigs using concentrations of Lamisil solution from
% with as a positive control did not suggest that Lamisil was a sensitizer, in animals.
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) Clinical Pharmacokinetic Studies: Four cutaneous pharmacokinetic studies were submitted in support
of this application; SFF 101,103, 307 and 205. Note: Study 205-E-00 did not indlude the study drug,
Lamisil Gel (an unapproved agent) #nd Lamisil Crear_[kormulabon were evaluated., the results will not
be reviewed here. ,

M_SEE_&LEM Determination of Plasma Concentration of Terbinafine and it's .
* Metabolite in | | Healthy Volunteers

Design: Eleven volunteers with normal skin were enrolied in this United States trial and instructed to
apply Lamisil 196 solution to a 150cm?2 area of inner thigh skin once daily for 7 days. Plasma samples
for terbinafine and it's metabolite were measured before treatment, pre and post the final application. N )

Results: Both terbinafine and it's _ metabolite were below the quantifying level; 8ngfcc.
Comment: Percutaneous absorption of Lamisil appears to be negligible in patients Mﬁfﬁealthy skin. -

Study SFF 103-E-00: Determmanon of Plasma Concentration of SF 86-327 Apphed Once Daily as a
Topical 1% Solution for 7 Days to Patients with Tinea Cruris

Design: Ten patients with tinea cruris were enrolled in this 7 day United States study which was
, designed to measure the systemic absorption of Lamisil |96 Solution from intertriginous skin. -Patients
) were instructed to apply the study drug to affected areas (24 - 85 am) once daily for 7 days; the
average amount applied for the study duration was 0.8 grams. Measurement of plasma terbinafine
levels was completed prior to treatment and 2 hours before and after the last dose on day 7.

Results: Plasma levels of Lamisil ranged from ng/ml at the 2 hour time point; levels of the
_ metabolite were from ng/ml. - o T

M}_QZ_E@ ASmdyt:oInvestlgateﬁweSlonPha:macolonehcofTwo DeliveryDewcesof |
Lamisil 19 Solution Compared to Lamisil 19 Cream in Healthy Subjects, Followmg a Single .
Apphcanon on One, Five or Seven Consecutive Days

Design: Thirty-six healthy spbjects were enrolled in this Europeap dinical trial in order to compare the
_. epidermal drug levels of Lamisil 1% solution (delivered by dropper or spray).and., Lamisil 19% cream.-

" In a open label, parallel desngn. patients were instructed to apply 5mg of terbantfine to a 190cm?2 area
of skin on the back once daily for 7 days.

Results: Terbinafine was detectable in the stratum comeum of all subjects with no dlinically significant
_ differences noted between formulations or dispenser type.
Comment Lamisil 19 Solution is at least as bioavailable as the approved product Lamisnl I% Cream

-
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Clinical Dermatotoxiaty Studies

Prindpal Investigator: Lynne Harrisen, PhD
Harison Research Laboratorié3, Inc.
Maplewood, New Jersey 07040

Co—lnvestigaton Lewis Stolman, MD

Study SF 102-£00R01: Study of the Cumulative Irritation Potential of SF 86-327 1-3% Solution
Applied Topiailly to Volunteers

Design: Thirty healthy, aduIt males and females were enrolled in this 21 day safety study in order to
assess the cumulative irritation potential of Lamisil Solution in 1, 2 and 3% concentrations as
compared to vehide and water. Test materials were applied to the skin of the backs of the study
partidpants under ocdusive or semi-ocdusive every 48-72 hours for the study duration.” Scoring of
test sites was completed with each patch change. The scores were aggregzted summed and
averaged for the 2| day trial.

Resutts Twenty-five subjects completed the study. There were no scores above | (erylhema)
recorded during the study for any of the test products, scores of 0.5 and | were recorded
intermittently. . L .

Condusion: The results of this study suggest that Lamisil 19% Solution is not a cumulative irritatant.
Study SFF 107: Phototoxicity Test

Design: Patch tests containing: Lamisil 2% Soluition, vehide solution, Lotrimin Solution and vehide' N~
solution were applied to the arm skin of eleven adult male and female subjects for 24 hours. Following

removal of the test products, meueatedsnsweregradedforlmtzbon ‘UVA irradiation was then
apphedtoonetreahedannofead)subject; evaluation ofﬂvesesrtesfonmtahonwascompleted 24

-~ and 48 hours. latefwr—'*v‘“ I »»was-ﬂNme Noaes w*%@w“ M o

Resutts 'I'hreesub]edsadubrted +/-or I reacuonmboﬂ\photo-emosedandnon-photoemosed

vehide treated sites. One subject exhibited a +/- reaction on the Lamisil irradiated site.

Conclusion: These results suggest that Lamisil |% topical solution is not a cutaneous .photosensitizer.
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Study SFF 107: Photoalle"gY Test

Design: Thirty-seven sub]ecrs entered this 5 week tl# designed to assess the photoallergic potential of
topically applied. Lamisil 296 Solution compared to vehide and dotrimazole solution. Patch tests
containing: Lamisil 2% Solution, vehide solution, Lotrimin-Solution and vehicle N solution were
applied to each arm for 3 weeks. Patches were removed and administration of UVA irradiation to one
arm was completed; areas were prior to and subsequent to. After a 2 week rest period, challenge
irradiation was completed in a similar manner followed by scoring: immediately, 24 and 48 hours
post-irradiation. '

Results: Thirty-one subjects completed the trial, there were 6 non-drug related study : '
discontinuances, ie., personal or failure to retum. One third of all the irradiated sites exhibited low
level reactions (-+/-) following the induction phase. There were no reactions followmgthe challenge
except at the vehide “N” solution sites (irradiated and non-irradiated). -

Comments: Lamisil nor it’s vehicle appear to be photoallergens based on the res_btts of this study.

. Clirical Dematosicy Contd

Study 107 SFF: Repeated Insult Patch Test

Design: Two-hundred forty-two healthy adutt volunteers were enrolied in this dermatotoxicity trial in
order to assess the allergic sensitization potential of Lamisil 1% solution. Subjects were patched with

4 test preparations: Lamisil solution, Lamisil vehide solution, Lotrimin solution and vehide “N"

solution, each of which was applied to the skin of their backs 3 times weekly for 3 weeks. Reacbom -

 were quantﬂed after patch removal and - follomngﬁ're challenge phase

Resuits: During the mducuon phase: I i of 1he Lamsnl solubon group. I of*thq Lam;§ll vghlde gmup: S s
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“wg sponsor submitted the results of 9 clinical studies in support of the safety and efficacy of Lamisil 1%
ion in the treatment of dermatophyte infections (see table 1). A total of 1666 patients were enrolled in
«te clinical trials: 962 were randomized to Lamisil, 351 to clotrimazole, 353' were randomized to placebo.

Design: Exclusive of Study 308 (acfively contgglied with clotrimazole therefore not reviewed here), all of
the clinical trials were randomized, multi centered, double-blinddind placebo controlled. Four of the trials
were completed in the United States, the remaining 5 (including Study 309) were completed in Europe.
All groups were treated for 8 days with the exception of Study 104 where the duration of therapy was

three weeks. —
Clinical Studies: Pages 10 thru 16 Tinea Versicolor SFF 353-E-00
- SFF 305-E-00
Pages 17 thru25 Tinea Pedis SFF 301-E-100
SFF 351-E-100

Pages 26 thru 34  Tinea Corporis/Cruris SFF 303-E-100
SFF 108-E-100
SFF 105-E-100

. Methods: The duration of therapy, clinical assessments (| ,2,4,6,8 weeks and end of study), exclusion
and jnclusion criteria were similar across studies. (see next page)

APPEARS THIS WAY
" ON ORIGINAL
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Safety and Effiacy Studies - Tinea Versicolor

Introduction: Tinea versicblor. "funits various colorsy is a very common superficial fungal infection,

+ the etiologic agent of which is Malasseza furfur. Malasezzia furfur, a dimorphic , lipophilic organism
considered part of the normal cutaneous flora, becomes infectious when conditions (humidity,
immunosupression, Cushings disease) allow for transformation of the fungus into the mycelial phase.
The dassic dinical presentation consists of scaling, fawn colored/hypo or hyperpigmented patches
involving the primarily, but not exdusively, the thoradic skin. Tinea versicolor is.generally diagnosed
dinically, confirmation is made by microspic examination of assodated autaneous scales using KOH -
potassium hydroxide. Effective topical treatments indude: selenium sulfide, imidazoles and other
antifungals, and keratolytic agents. More aggressive or recurrent cases respond to oral imidazoles.

Study SFF 353-E-00: A Randomized, Double-Blind, Placebo Controlled, Mutti center Study of the
Efficacy and Safety of Lamisil (terbinafine) 1% Solution -Topical Compared to Vehide BID for One
Week in Subjects with Prtynas:s Versicolor

Desngn This double—bhnd vehide controlled, | week trial enrolled 150 pahents with tinea versicolor
“in 10 different centers within the United States. At the screening Visit, subjects who were eligible for
enrollment underwent skin scraping of a target lesion for direct microscopy in addition to an
assessment of dinical signs and symptoms associated with tinea versicolor. Subsequently, patients
were randomized in.a 2'- | fashion to receive either Lamisil 1% Solution or vehide
with instructions for twice daily application of the study product to affected areas for 7 days. At days 8,
14, 28 and 56 (the end of study) patients were re-evaluated for mycology, dinical assessments and
adverse events.

(e TRES e S LR G Ve
- 5

Ny e g A
7 o lavte

APPEARS THIS WAY
ON ORIGINAL



-_— -
—-— -

/ Study SFF 353-00/Tinea Versicolor Cont'd

Investigators: Kimberty Butterworth, MD,
477 N B Camino Real 3.
Suite B503
Endinitas, California 92024

Drore Hsen, MD

7691 Rve Mile Road

Suite 312 -
« Cindnnati, Ohio 45230

Boni Bewski, MD

2074 Abington L -
Room 3100

Cleveland, Ohio 44106

Mark Fradin, MD ~
891 Willow Drive

Suite 2

Chapel Hill, North Carolina 27514

John Humeniuk, MD
552A Memornial Drive BExt.
Greer, South Carofina 19651

) Sewon Kang, MD
) 1919 Taubman Certer ) .-
Ann Arbor, Michigan 48109-0314

Mark Lebwohl, MD

5 East 98th Street

Box 1048

New York, New York 10029 .~ _

B B JamsLeyden MD -
' Pl'l'ladefpha.Pen'vsylvanlaI9IO4 v . Y v ST

~ Ronald Savin, MD
134 Park Street
New Haven, Connecticut 06511

Jonathan Weiss, MD
2366 Lenora Church Road
Snelville, Georgia 30274




N

- -

Study SFF 353-E00 Tinea Versicolor Cont'd 11

Table 1) Disposition and Demographics

‘ f - -3 Treatment Group
Lamisil Placebo
N (4). .. N (%)
Subjects entered 103 (100) 49 (100)
No. subjects with no post-baseline safety assessment ' s (5) 2 @)

{| safety population 98 (95) 47 (96)

I Safety subjects excluded from the ITT poputation - 1 @ | o ()
ITT poputation 97 (94) 47 6)
ITT subjects with protocol violations : 15 (15) 8 (16)

. ' 39 (80) .
bﬁ — —

Reviewer’s comments: Seven patients were excduded from the safety evaluation, these patients withdrew from the trial
prior to the receipt of study drug. Madcﬁbanlp@emnﬁcm\sﬂgrupmcavedﬁ\esmdydmgbm“msmwhblefor
post-baseline efficacy evaluations. The treatment groups appear to be demographically balanced.

Table 2) Discontinuances

R

B " Treatment Group
. Lamisil Placebo
_ N (%) N (%)
Withdrawal of Consent - : : -2 (2) 0 (0)
Teatment Failure . 2 1@ 2. 4)
Failure to Return for Scheduled Visits : 116 qooy b4 [@® [
fother el T L e ks (1) ol @y

@R

" Reviewer's comments: Fifteen and 6 patients from the Lamisi and vehide treament groups respectively, discontinued study

partigpation early. There were no significant differences between the groups with respect to numbers or reasons for
discontinuances. There were no discontinuances related to adverse events in either group.

st saAedy




Study SFF 353-EOQ Tinea Versicolor Cont'd - Results Efficacy 12

Table 3) Numberand Percent of Patients with Effective Treatment

) Treatment
Week | Week 2 Week 4 Week 8 End of Study
Lamisil 46p6 (48%) | €01 (66%) | 68B6 @9%) | coms @1%)| 7587 7%
Placebo 1446 (30%) | 2345 (51%) | 2084 (45%) | 1343 Go%)| 1347  Q8w%)
vave 0.041 0.164 <0.001 - <0.001 <0.001

Comments: At the end of weeks |, 4, 8 and end of study; the response.to Lamisil solution was statistically
better than the response to placebo as evidenced by the number and ercent of patients with "effective
treatment” -negative KOH and total signs/symptoms less than 1. At the end of week two, Lamisil did not
demonstrate an advantage, this was probably due to a lowering of the difference in mean reduction from
baseline between the 2 study products (Lamisil 3.2. vehicle 3. 0).”

Table 4) Number and Percent of Patients with Negative Microscopy

Treatment LS “
Week | Week 2 Week 4 Week8 - End of Study
Larnisi S7P6  (59%) | 69/t  (76%) | 7386 (8B5%) | €9/85  (B1%) 76877 (78%) H
Placebo 26M6  (57%) | 2745 (60%) | 23M4  (52%) | 1443 (33%). 14/47 (30%)
paaiue __o6n 0074 <0.001 ‘. <0001 - <0001

Comment: Minor differences between the 2 study products noted at the end of 2 weeks became
" statistically significant favoring Lamisil by the end of the 4th week through the end of the study.

Table 5) Total Signs and Symptoms Score - Reduction from Baseline

Baseline T Week | " Week2 Week4-- | Week8 | EndofSusdy
N) ™) Mean Mean Mean |(N) Mean [(N) = Mean
97 41 |9 27 92 32 88 35 8 36 |97 3s
7 43 |46 22 |4 30 |+ 27 |66 24 lar 24 |
0.829 o2 [ _ o 0.003 000 . o002 |l

Comments: Clinical unpnovement was noted in both groups at the end of of treatment .Lamisil was not -
- significantly better than placebo until week 4; where the mean reduction of 3.5 from baseline resulted ina
d:sease acimty score of,,G tms advantage contmued unhl the end of the smdy

’.--. 4:;,}:

: | 6497 “(66%) 12147 Q6%) ( HA9  (28%)
Clinical Cure 7087 %) L1747 @e%) leim2  @4%) 1549  (38%) <0.001
investigator Assessment | 7491 (819%) | 1345 (29%) |66/82 (81%) | 1239 (31%) <0.001
. I PuientAssessment -~ | 7191 (78%) |23/45- (51%) |64/82 - (78%) 120539 (51%) |  <0.001 “ o
Very Good or Good )

Comments: The end of study comparisons of Lamisil and placebo for both the intent to treat and valid
patient populations including all the parameters measured (patient and physician assessments) supports
the superiority of Lamisil over placebo in the treatment of tinea versicolor.
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\ Study SFF 353-E00 Tinea Versicolor - Results Safety 13

Table 7) Summary of Adverse Events by Body System

Body System Preferred Tem Treatment Group
’ Lamisil Placebo 1 -
(N=98) (N=47)

Skin And Appendages Disorders Eczema 0 {(0.0%) 1 (2.1%)
Pruritus 1} (1.0w) o] (0.0%)
Rash i] u.ow) 0] (0.0%)
Rash Maculo-Papular 1 (1.0%) 0 (0.0%)
Skin Disorder 0 (0.0%) 1 (2.1%)
Skin Dry 0] (0.0%) 1l (2.1%)
) Skin Exfoliation _ 11 . (1.0%) _0 . 10.0%)
Respiratory System Disorders Pharyngitis ’ 1] - (1.0%) 0 (0.0%)
Upper Resp Tract Infection 2 (2.0%) -0} . {0.0%)
Orinary System Disorders Urethral Disorder 1 (1.0%) [} (0.0%)

) Urinary Tract Infection - 1 (1.0%) 0 (0.0%)
Body As A Whole - General Infection Bacterial . 1 (1.0%) 0 {0.0%)
Disorders . :

Influenza-Like Symptoms 1] (0.0%) 1 (2.1%)
Application Site Disorders Application Site Reaction - 1 qowm 1 @awnf .
Nervous Sustem Headache 2 (2.0%) 1 (2.1%
. e - e L 1 .
Cardiovascular Disozde:s, Genetai Hypertension . 6 \ (0 0|)' S
. |vision Disorders) "i - Photophobia’® . .. s aifiaiony ] o 10508 )
<t mmmmumamw*w Bypetg).yeauh*“*“m“m s Fer ot --'.Pfé’v
;| bisorder: el Cdea@nl ARl o, 11 Bt 0N R0 E;“/(O.’Ol)
o Husmho-skeletn's”tﬂ Dhordgra Back Pain - - SIS "",1 (1.0m] 0] (0.08)
-~ T .

Comments: Approsimately 10% of patients from each group (10/98 - Lamisil , 5/47 vehde)a(penemedanacwerse
evemThseeventsmreptmﬂydamn-semmnmaMunhtedtosmdydmg ThesafetyofLamnshopucalls
suppatedbyﬂ'ebwadvemeevemwoﬁkdmeaeambnmlanonmdﬁunmembleabwe
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Study SFF 305-E00 A Randomized, Double-blind, Vehicle Controlled, Multicenter Study
of the Efficacy and Safety of #amisil 1% Soltﬂ)n Compared to Vehicle BID for One Week

in Subjects with Pityriasis Versicolor

The design and methods of the European study were identical to those of Study SFF 353.
One hundred-fifteen patients entered the trial; 79 were randomized to receive lamisil twice

daily, the remaining 36 served as the vehicle control.

Table 8) Disposition and Demographics

Treatment Group
Lamnisil _Placebo
. N e [N
Il Subjects entered 79 J(o0) |36 |(100)
Immmmmpm.mgfeqmm 2 |9 X .-
77 ©95) 35 (96)

- | safety subjects exduded from the ITT population ! M 1 ©)
fl T popuation 76 |09 34 - | 096) -
{| T sublects with protoco violations 17 @s) 8 (16)
Valid population 59 80 26 80
Number of malesfemales 39737 20/14
| Mean age (yrs) . 34 -32

range R

Comthheueammmwebalarmd Two

mdrgmup
- » group failed 1o retum for scheduled visits, therdfore, 76or96%o¥ﬁ1etamsiltreatedpabentsand350r97%ofme

vehdetreatedpanemscomdetedﬂ\esmdy

e

n

-

R

MﬂdrewwmethofmeLamsil
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Table 9) Number and Percent of Patients with Effective Treatment
-

f
Treatment group Week | Week2 3 Week 4 Week 8 End of Study
Lanisd solution 20/72 (28%) | 37/65(57%) | 42/59 (719%) | 42/58 (72%) | 52/74 (70%)
Placebo 533(15%) | 1081 (32%) | 1081 32%) | 727 26%) | 11/34(32%)
value 0.106 0.006 =20001 - | <0.00! <0.001

Comment: At the end of treatment (week |); there were no significant differences between the two groups. By the end
of week 2 and contirkiing through the end of the study, Lamisil provided a statistically significant (p<0.001) resporse in this

. L }
Table 10) Number and Percent of Patients with Negative Microscopy
Treatment group Week | Week 2 Week 4 Week 8 End of Study
Lamnisil solution 26/68 (38%) | 47/65 (72%) 46/59 (78%) 47/58 (819%) .| S8/73 (79%)
Placebo 8/32 (25%) 1430 (47%) | 12731 (39%) 1127 (419%) | 15/34 (44%)
value 0.141 0.012 <0.001 <0.001 <0.001

Comment: Supporting the primary efficacy variable (effective treatment), a greater percentage and relative of number
Lamsiltreatedpanemsde:mmrratedmycobgicalarebeg:mngattheendoﬂweelsandconﬁnuungﬁ'mughmeendof

the study.
") Table 11) Total Signs and Symptoms Score - Reduction from Baseline
Raseline Reduction | Reduction Reduction Raduction Reduction
Treatment Week | Week 2 Week4 | Week8 End of Study
Lamisil solution 36x12 ]|20x15 2.7+1.6 29+15 3.0+1.4 3.0x1.4 .
Placebo 3915 12018 2.6+17 29x45 26x15 2.6+1.6 o
valuea 0.488 0.996 0.968 0.305 0.037 0.045

Comment: Themwemmsngmﬁemdtﬂemmabemnmmgmmblweekaorenddsmdy atvmdwme a
stansbcaltysngmﬁmnunberofLarnmlueatedpabemsweredncanyaxed = :

- "- , Table 12) Summary of Secondary Eff' icacy Variables at End of Study e
Number and Percent of Patients
Vanable
' Lamisl N=76 | Placebo N=34

p-value
Secondary efficacy
Complete Cure 35/75 (47%) 10/34 (29%) 0.03!
Clinical Cure 49/76 (64%) 14/34 (41%) 0016
Negative Microscopy 58/73 (79%) 15/34 (44%) <0.00!
Mean Reduction in Total Signs/Sympt 3.1 2.6 0.045
Investigator Assessment >Good 53/76(70%) 13/34(38%) 0.001
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Tablke 13) Summary of Adverse Events
' ) Ve

Body System Treatment Group
Lamisil Placebo
(N=77) (N=35)
Skin And Appendages Disorders Eczema - 1 (1.3%) 1 (2.9%)
Pruritus 2 (2.6%) 1 (2.9%)
Rash - 1] (2.6w) o] (o.o0m)
Follicutitis 1 (1.3%) ] (0.0%)
Abscess 1 (1.3%) 0 (0.0%)
skin Dry 1] a.am| o] o.om L -
Skin Exfoliation 0 (0.0%) 1 (2.9%)
Respiratory System Disorders Lower Resp Tract Symptoms 4 {(5.2%) 4] (11.5%)
Opper Resp Tract Infection 1 (1.731) —1 {2.9%)
Female Reproductive System Tumor Benign 1 (1.3%) 0 (0.0%)
Disorders -
Orinary Tract 1 (1.3%) 0 (0.0%)
Body As A Whole - General Infection 3 (3.9%)+ 0 (D.0%)
Disorders :
Pain 1 (1.3%) 1] (2.9v
Body As A Whole © |rever 1" o] (o.ov) 1} 2.9v)
Central Apd Peripheral Nervous Hieadache i . B
Syst. Disorders ) 2 (2.6%) 1 {2.9%)
) Cardiovascular Disorders, General|Hypertension ) 1] (1.3%) 0. (0.0%)
’ Psychiatric Disorders Depression o 1l .3y o| (0.ow)
Gastro-Intestinal System Abdominal pain . .
Disorders - 1 (1.3%) 0 (0.0%)
llEculo-Skeletal System Disorders llnyalgu . ll 1‘| (_1.3\)J| o (0.0\)‘| .

Comments: The safety of Lamisil solution is ~supportéd by the paucity of adverse events,

which are comparable in number and severity to vehicle

e
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- Reviewer's Summary Comments: The sponsor has submitted the re'sﬁlfs'fbf" well e e -t
controlled clinical studies in which 127 of 171 patients with tinea versicolor were ,
effectively treated by applying Lamisil solution to affected areas of skin twice daily for one
week. Despite the relative ease with which tinea versicolor responds to most therapies;
tl)e comparative advantage demonstrated by Lamisil over vehicle was statistically
significant throughout the study (p values at week two =0.012 and 0.006 for the
frespective studies-305 and 353 with end of study pvalues <0.007 for:both) tesults. The
mycological response was evident earlier than the clinical improvement which is consistent
wigh the nature of tinea versicolor infections. The minimal adverse event profiles of the
active and “inactive” preparations were equivalent. These studies support the efficacy

) and sa‘fety of topically applied Lamisil 1% solution in the treatment of Tinea versicolor.
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mentigrophytes 8t Epidermophyton mm frequently by nd'\ophyton

humidity and personal contact as risk factors. Clinically, the i pruemsmoneofbumns-pan:hy diffise
mocassin-like pattern with scaling, vesicuobulious papules on the plantar surface, an acute ulcerative vartant or most
commonly a scaling, macerated interdigital pattern. threandKOl-lmoscopyhelpoorﬁrmﬁied'mcaldiagnosxs
Oral griseofulvin and or topical antifungals used for several weeks in genjunction with measures to keep the infected area
dry are effective treatments.
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Clinical Efficacy and Safety Studies - Tinea Pedis
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~*ydy 301-E-100 A randomized, double-blind, placebo-controlled, multi-centre study of the efficacy and safety of
isﬂ {terbinafine 1 %) topical solution compared to placebo once daily for one week in subjects with interdigital type
Lapeds

Design: The design and methodology of this European (Denmark, Iceland, France and the United Kingdom) clinical
trial were very similar to that of the studies completad in patients with tinea versicolor, with 2 important differences: 1)
patients must have cinical and mycologlc diagnoses of tinea pedis and8) study products were to be applied once
daily.

The primary efficacy variable ‘effective treatment’ was defined as: negative microscopy (KOH) and culture and a total
signs and symptoms score of less than 2. 1, individual severity scores ( eryth€ma, pruritus and desquamation) less
than 1.1 and individual severity scores for pustules, vesiculation and incrustation =0. Patients designated as eﬁecuvely
treated were classified as completely cured if their total signs and symptoms score was 0. Patients whose total signs
and symptoms score was 2 of less were classified as ‘cure’,

Clinical assessments for efficacy and safety were made at weeks 12,8 and the end of study.

Table 14! Disposition and Demgraghix

Treatment Group
Lamisil Placebo

N (%) N (%)

Subjects entered ' 15 {¢00) | 57 (100)

No. subjects with no post-baseline safety assessment 2 ) 0 " (0)

Safety population 113 | @8) 57 (100)

|['Safety subjects exctuded from the ITT poputation (delayed exchusions) 2 | @n. 18 . 32)

TTT population 71 0 | 39 0
TTT subjects with protocol viokations 24 0 16 |

Valid population 47 0 23 0

I Number of males/females 51120 35/4
{[ Mean age (yrs) a1 2 |
([P mnges —

Comment: One hundred sixty-nine patients entered the study. Forty-two of the Lamisil group and 18 of the

ptacebo group had negative baseline mycology and were therefore delayed exclusions. The study groups
were demographically similar.

e

Y Table-15) Patients Discontinued from Study L "

N . Prmary Reason forf‘!)yz.scontz.nuatlon ~Lami . “E.’laé'ébo:g.,,_‘ 1.
'From the Study Cohe T gy (N = 115) P (N= 57y | 5

- . [Withdrawal of Consent ofC on| 1 28| 1[¢ ‘1%)
Protocol Violation 21 ( 2%) 11 2%) 3{C 2%)
Treatment Failure 110 1%) 211 4%) 3| ( 2%)
Failure to Return for Scheduled Visits 51( 4%) 21 4%) TH( 4%)
Other - 21 (- 2%) 0]( 0%) 210 1%)
Total Discontinued 101 ( ~9%) 61( 11%) 16)( 9%)

Comment: One hundred - ten patients entered the treatment phase; 71 in the Lamisil group and 39 in the
)hlcle group. The number of discontinuances were approximately equal.
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Table 16) Number and Percent of Patients with Effective Treatment

¢ a»
Treatment group | Week 1 Week2 & Week 8 End of Study
Camisil 1269 (20%) 18/67 27%) 44153 (83%) 54171 (76%)
Placebo 237 (5% | 2133 (6%) M2 (2%) | 8n9 21%)
p-value 0.049 0014 | <0.001 <0.001

Comment: At the end of treatment, 20% of Lamisil patients were “effectively treated” as

compared ot 5% of the vehicle group. A statistical advantage was maintained by Lamisil
through the study end.

Table 17) Number and Percent of Patients with Negative Mycology

Treatment group Week 1 Week 2 Week 8 End of Study
Lamisil 34/69 (49%) 36/66 (55%) - 50/53 (94%) 60/71 (85%)
Placebo . 837 (14%) 6/32 (19%) 8/32 (25%) 9/39 (23%)
p-value 0.002 ) <0.001 <0.001 <0.001

Table 18) Total Signs and Symptoms Score - Reduction from. Baseline

"| Treatment Baseline Week1 | - Week2 Week8 | -EndofStudy
N Mean N Mean N Mean N Mean N Mean
reduction. ’ reduction reduction {- reduction
) Lamisil 71 6.1 69 3.0 67 41 5 56 71 55
Placebo 39 6.5 38 25 - 34 32 32 31 39 29
p-value 0220 0.572 0.113 <0.001 <0.001

Table 19) Summary of Secondary Variables at End of Study

Treatment Group
A . Lamisil Placebo
_ Efficacy Variable N | o) | pale
: | Negative Microscopy - = |71 @7%) | 1389(33% - | <0001
¥t INegative Citwre T S T esmia) {134933%. | <0.001
’ %_ | Complete Cure CC T T 13671(51%) [2/39 (5%) | <0.001
N Clinical Cure 43/71(61%) [339 (8%) |<0.001
Overall Assessment of Efficacy by Investigator (Very Good or Good) 61/71 (87%) | 10/39 (26%) | <0.001

Comments: A statistically significant number (34/69) of Lamisil treated patients were
mycologically negative at the end of the first week of therapy. By the end of the study,
85% of the Lamisil patients were mycologically negative. The reduction in signs and

symptoms although better than vehicle throughout the study did not reach statistical
significance until week 8. :
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Summary of Adverse Events by Body System

Body System Preferred Term Treatment Group
Lamisgil Placebo
(N=113) {N=57)
Body As A Whole - General Accidental Trauma 1 (0.9%) 0 (0.0%)
Disorders L -
Allergic Reaction 0 (0.0%) 1 (1.8%)
Back Pain 1 (0.9%) 0 {0.0%)
Infection 1 (0.9%) 0] _(o0.0%)
Infection Viral 1 {0.9%) 0 {0.0%)
Respiratory System Disorders|Sinusitis 1 (0.9%) 0 (0.0%)
Skin And Appendages Pruritus “2] (.8 1} (1.8w)
Disorders
Rash Erythematous 1 (0.9%) 0 (0.0%)
Rash Maculo-Papular 0 (0.0%) 1 (1.8%)
)' Rash Pustular "o} (o0.0v) 1| (.sw)
Skin Disorder 3 {2.7%) 3 (5.3%)
‘|Skin Exfoliation 1 (0.9%) S (8.8%)
Vision Disorders Miosis "1 (0.9%) o]l (o0.0v)

Comment: The adverse event profile of Lamisil and vehicle were comparable and of minimal
incidence.

-
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Study SFF 351-E-100 Tinea Pedis A Randomized, Double biind, Placebo Controlled,
Multicenter Study of the Efficacy and Safety of Lamisil 1% Solution-Topical Compared to
Vehicle “BID” for One Week in subjects with Interdigital Type Tinea Pedis.

t a»

Design: The overall design of this clinical tri';}was similar to the previously reviewed Study
SFF 301 with one insignificant (evaluations were made at weeks 4 and 6 in addition to
weeks 1, 2 and 8) and one very significant difference (dosage). The study product was
applied “twice daily” for one week as opposed to once daily as in Study SFF 301.

Comment: The planned labeling indication i§ for once daily dosing for a period of seven
days. There were no other studies submitted in support of this dosage and formulation
which assessed the efficacy and safety of the once daily dosage for 7 days. Study 104

was performed as a clinical assessment of the efficacy of once daily application of Lamisil

solution, however, the treatment duration was for 2 weeks. Furthermore, two of the
investigators (Drs. Boni Elewski and Ronald Savin participated in Study SFF 301.
Regulatory comments will be made Following the abstraction of the review.

Investigators: Kimberly Butterworth, MD

AN

,,,

477 N Bl Camino Real
Suite BS03
Encinitas, California 92024

Drore Eisen, MD

7691 Five Mile Road
Suite 312

Gincinnati, Ohio 45230

Boni Elewski, MD

2074 Abington

Room 3100
Geveland Oth 44|06

‘:"1:~ -

Mark Fradln. MD

"""s‘" < R S ‘“z g e, ‘Wt"‘h i e
891 Willow Drive ,
. ,,_A_L. .

2 4 ;
>t --c'/ o
. .

s',. }‘*

Sute 2747

- Chapel Hill, North Canoﬁna 27514

john Humeniuk, MD
552A Memonial Dnive Ext.
Greer, South Carolina 19651

Sewon Kang, MD
1919 Taubman Center
Ann Arbor, Michigan 48109-0314

Mark Lebwohl, MD

S East 98th Street

Box 1048

New York, New York 10029

James Leyden, MD ,
3600 Spruce Street <~
Philadelphia, Pennwlvania 19104

jonathan We:ss MD

2366 Lenora Church Road
Snelville, Georgia 30274
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Methods: One hundred f:fty-fog;patlents entered the trial, dlsposltnon, demographic and
discontinuance data is prowded below.

- Treatment Group -
| N (%) N (%)
| Subjects entered . 104 (100)
i No. ahedsvw&:mpost—baseliregfetymnem 0 (0) 0
§ Safety population 104 (100)
Safegxsthecse:dxiedﬁunﬂ'empopuabm(dehyedadms) (49

|
I
49 [(100) N .
@4] |
49 [poo)
21 (43)

) Table 22) Discontinuances

Primary Reason for Discontinuation Lamisil Placebo Total - .
From the Study (N = 104) (N = 49) (N = 153)
Withdrawal of Consent T 1] 1%) o] 0%) 10 1w
| Protocol Violation Tl foLaje 2w 2 oy o
vaé‘a{t_:iixt_exit Failure RO B ‘5 5:‘%‘) MY | '(_ '8%)&.‘-2?'-5-‘5‘ (. ~6%). »
Failure to Return for Scheduled Visits| 2 (,;_‘Ea) 2{¢ 4% 71 3%)
Other 14 | ( 13%) 41 ( B8%) 181 ( 12%)
To_tal Discontinued 23 | ( 22%)1 11 |( 22%)| 34 |( 22%)
|'rota1 Completed 81 |( 78%)] 38 ){ 78%)) 119]( 78%)

Comment: One hundred nineteen patients completed the trial; discontinuances were equal
across treatment arms. There were no discontinuances for adverse events.
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Table 23) Number and Percent with Effective Treatment

Py -
Week | Week 2 Week 4 Week6 Week 8 End of Study
Lamisd 1056 (18%) | 957 (16%) | 2455 4496)| 3253 (60%) | 3554 (65%)] 3858 (66%)
128 (4%) |225 (8%) 324 ~(i3%)] 223 (9%) 123 (4%) | 128 (4%
{L pvalue 0.085 0.324 0.008 <0.001 <0.00! <0.001 ||

Comment: A statistically significant number (38/58) or 66% of ‘Lamisil treated pétients
were effectively treated at the end of the study (p <0.001). Comparatively, only 1 of 28
vehicle treated patients achieved the same degree of success.

Table 24) Number and Percent of Patients with Negative Mycology

ﬁ Treament ™ ek 1 Week2 Week4 | Weeké Week8 —| EndofSacy i
Lamid 156 (%) | W7 (0% | 965 (oK) |48 @T%) |1 @) | 518 ®a%) I
Placebo 28 (14%9)] 325 (290 324 (3% 223 - %) [3m  3%-| 408 (4% |

0008 <0.001 <0.00! <0.00! <0.001 <0.00/ Il

Comment: A statistically significant mycological cure advahta'ge was qemonétrated at the
-) ‘ week 1 evaluation in the Lamisil group, this advantage continued through the end of the
, study. :

Table 25) Total Signs and Symptoms Score :

| Baselne Wesk | Wek2 | Weeks
Treatrment ) ' . Lo
™ Men | Men Mezn

18 3lee  28lep- 32 ](ss) 17;f
i ag)‘bs‘m'&{. m '.9--5-.’- 05) e "2*.9“ l@‘l i4s\‘

Table 26) Summary of Secondary Efficacy Variables

CompeteCue” {1258 Qo) fos  ©%) 0.007 “
Girical Cure 1458 Q4%) |128  (4%) 0018 |

) o mmz 4566 @0%) 226 @®%) . . { .. <0001 . “ e
m%w 96 (B8%) 626 @3%) <0.001 | H




—-—

-— -

) Study SFF 351-E-100 Tinea Pedis - Results Safety 24
¢ >
~3. .
Table 27) Summary of Adverse Events ~
- 'Body System - _ Preferred Term . Treatment Group
! ) Lanisil - Placebo
; v (Ne104) = (Na49) i
iSkin And Appendages Eczema g S1T (1.0 0] (0.0%) .
iDisorders T : " H
i . Seborrhoea . . t! {1.0%) ! ] (0.0%) !
: Skin Disorder ' i 0 (o.oMi 2] (41w N .
: o " iDermatitis Contact ;11 @.omi 0f (0.0%)1
‘ S - |Herpes Simplex 1 .owml  oi (o.omi
| ' Bullous Eruption To1l (.oM: 0v _(0.0M);
! Onychomycosis i1 (0.0 1P _(2.0%)
_‘Respiratory System DisordersiCoughing ° o . 2. {1.9%): 0@ (0.0W).
' ipharyngitis .- - 01 {0.0%):. 1. (2.0%)
| Pnéumonia : i -1 (108! 01 (0.0%)!
‘|Rbinitis - i 1, T@eowm 00 (0.0
) _ Sinusitis . 030 @oew s 1 (2.00:
- . ‘ Upper Resp Tract Infection 20 (1.9v) 0 (0.0%)
) - Ln:oncmus' fo-ar (om. of (0.0%):
Body As A whole - General Tingection viral .o .1: (a.08)i ol (o0.0%)i
Disorders : — : - n
- Accidental Trauma 1 (.ew;i o0f (0.0%)i ‘
Application Site Disorders -imlicar.ion Site Reaction-- - 3 t2.9%) 7 o ' (o.onj : i
- Musculo-Skeletal System %Hyopathy ' : R i o
. Disorders : - - ) 10 A1.0%): 0 (0.0%): ‘
iCentral And Peripheral iHeadache - . o e BN
(Nervous Syst. Disorders =~ - . . . BT 2. 2(1.9%) © (0.0%) .
S ;Hearing And Vestipular'. == - :Bif'f,biiqt&é:i“}ios'i'* T ‘L‘;\ Ry s £
(RN ' iDisorders - - S TR T e ~(1,0%)
) : — . bt
e ~

’

Comments: The adverse event profile of Lamisil was low and not significantly different
from that seen with vehicle.
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f »
The sponsor submitted one efficacy study (SFF 301 ) in which Lamisi wiks used once daily for 7 days, conforming to
the proposed label. This study supported the efficacy of once dally administration. A "supporting” study for twice daily
dosing was submitted and although there were no head to head comparison trials; the results when compared to
vehicle were superior with the once daily regimen, ie., effective treatment - once dally 76%, effective treatment - twice
daily 66%. Additional studies included an active comparison with clotrimazolé™= both agents (Lamisil {1 weeks} and
clotrimazole {4 weeks}) were used twice daily; efficacy results were simiar. This study was not included in the review
as it is the opinion of this author that those results do not address the issues. The sponsor asserts that since twice
dadly application of clotrimazole for 4 weeks is equivalent to twice daly application of Lamisil for 1 week; and once daily
application of Lamisil for 1 weeks is superior to twice daily application - safety being assured; then the lowest dose
{once dally) should be the label indication. :

Note: Labeling for the cream formulation consists of BID dosing for 1 to 4 weeks.

The agency usually requires “2" double blind, vehicle controlled trials in order to support efficacy claims - same was

not submitted for this review. Possible resolutions include: having the sponsor compilete an additional efficacy trial at

once dally dosing prior to approval, requiring a Phase 4 commitment to do same, (line extension from the cream is not

an altemative), approving twice daily dosing as either a ine extension or based on active control studies and 1
submitted efficacy study or approving the once daily dose.

The opinion of this author is that the indication for once daily- dosing in Tinea Pedis receive an."approvable” status

and the sponsor be instructed that as a Phase 4 commitment an additional study should be submitted employing once

dally dosing.

Note: After reviewing the first draft of this document, the Division Director - Dr. Jonathan Wilkin, commented that

"Phase IV commitments are for approvals and cannot be contingent on outcome”. As the sponsor submitted only one

~ydy demonstrating once dally dosing efficacy for one week of therapy in support of a tinea pedis indication, Lamisil
)nion can only be approved for twice daily dosing dosing according to the data available.

The primary reviewer supports this decision.

APPEARS THIS WAY
ON ORIGINAL
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The sponsor submitted 3 double blind, vehicle controlled, multi center efficacy and séfgty
studies in support of a labeling claim for once daily applicatipn of Lamisil solution to -
affected areas of Tinéa corpoffs/cruris for 7 dgys.

Design: Two of ‘the trials (SFF 303 - Europe and SFF 108 - Brazil) were completed outside
of the United States. The design and methods were similar except study SFF 303 had a 7
week post treatment follow-up/studies 108 and 105 had 3 week follow-up periods.

Study SFF 303-E-00 A Randomized, Double-blind, Placebo-controlled, Multi center Study of

the Efficacy and Safety of Lamisil 1% Solution Compared to Vehicle Once Daily for One
Week in Subjects with Tinea Corporis/Cruris.

Table 28) Disposition and Demographics

Treatmentgroup  —-
_Lamisil Solution Placebo
Subjects entered . 102 49 ;
. | No. subjects with no post-baseline assessment 3 1
|Safety populaion . - ] 43 ay
No. with i at baseline o 11
No. subjects with protocol violations 15 6
 Vafid popustation 14 ~31
- | Male: female 56:16 _ 289
) ‘ 42 - 45
Age range (years) = :

Comment: Patients were demographically balanced bé_'tyve_en‘treatmeot_ arms.

" Table) 29 Discontinuances

|Primary Réasom for Discontimwmtion | Lamisil | Placibo mtzl , ,
Prom tho Sty .| o=t | eusie) [w-1sy |-
R it T D BT T
[Protocol Violatien sl | 1 2m| s/ 3w
Treatment Failure | 10{( 100| 24| a9%)| 34[( 23m)
Failure to Return for Scheduled Visits| 10|( 108)| 2[( 4®)| 12[( s%)
Other ~ ' SRR C 1 sl s Cof ¢ on | sl sm |
Total Discontinued . 31} ¢ 30%) 29 { 59%) 60) ( 40%)
Total Completed | 7| 700 20| ( 418)| 9]¢ 608 |,
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Table 30) Number and Percent with Effectuve Treatment

' _ TN
Treatmert Group Week | Week2 Week 4 Week 8 End of Sty
Lamid (n=72) 2669038%) | 4464(69%) | 365171%) /| 1m9Es%) | 5um@1%)
Placebo (n=37) 0/36,(0%) 3p100%) | 69w |  41263%) | 486(11%)
pake <0001 <0001 0007 0013 <000l

Comment: Beginning with the first evaluation, Lamisil treated patients demonstrated
significant response rates compared to the vehicle group; the response continued through

the end of study where 71% of the Lamisil group were “effectively treated” for a pvalue of \
<0.001.

X

Table 31) Number and Percent with Negative Mycology

il ooy v
-

Wesk | Wesk2 Week 4 Week 8 _End of Study
5469(78%) | S363(4%) | 4151(80%) | 35R38(2%) | 61772 (85%)
436 (11%) 930 (30%) 506G1%) | _5M12(02%) | 108608%) |
< 0001 <0001 Q010 t 0006 . < 000!
) Table 32) Total Signs and Symptoms Score from Baseline
) _ {TT Popudation
- Treatmert Baseline Week | |, Weekl Week | |  Weekl |EndofSumy
_ NRedes NRoars Recs NRecke NReckes
Lamésd - 72) 64 @H 30 |@6n 46 |58 58 “47n 60 ) 52
Placebo G 67 B6 15 Gn 22 (17) 29 (13) 43 G7) 18
p-vake - 0095 0004 = |~ 000l 00i0- |: 03% <0.001
T .*"‘*’Table 33) Secondary Efﬁéz;c?Vanib?es‘at End of Study
- . =~ Treatment Growp
EFFICACY VARIABLE Lamisd (=72) | Pacebo(v=37)| _pke
Complete Cure /NE%)  |186G%) <0001
Cirical Cure 4M61%) 1457 (119%) <0001
Overal Assessment of Bicacy by Investigator (Very Good/Good) M @%)  [587(13%) <0.00!
A\ L
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-3 i
Table 34) Summary of Adverse Events

Body Systsm Preferred Term i “Treatment: Group
- Lamisil Placebo
(N=39) (=48)

Application S8ite Disorders Application Site Reaction 1 (1.0%) 2 (4.2%)
Body As A Whaole - General Condition Aggravated 3] (3.0%) 2] (4.2%)
Disorders

Infection Bacterial 0] (0.08) 11 (2.1%)

Infection Mmngal ' il aom| 1| @iv

Iiver And Biliary System Hepatitis Cholestatic

Ddsarders of w.om| 1f aw
Reproductive Disordars, Male |Balmncposthitis - | 1] aom| o ¢o.00

Respiratory System Disordars |[Bronchitis : 1| .o o] (o0.0%)

axin And Appendages Discrders|Folliculitis 1l a.m| 3| (6.3

Pigmentation Abnormal 2| @om| of (0.0om

Pruritus ' 6| 6.aw]| 3| (6.3m

Rash 1| a.owm| of ¢o.om

) 5| sam| s| ao.em

=21 (2.08) 11 2.aw)

f

- 0] (0.0%) 1] (2.1%)

1| (.08 - 2] (4.2%)

1| @Q.o8) 0] (0.0%)

.3 .,‘;'5(3.qs) o| cw.om
3 _i-a:’ c.ow| 2 wam|
o ] X ol o o.om -
S [N T — 1| a.om| of c.on

Comments: The incidence of adverse events (all of which were minor) was not significantly
different between the treatment groups.
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) Study SFF 105-E-00 Tinea Corporis/Cruris Double blind Clinical Therapeutic Trial of the
Efficacy and Safety of 1% Topical SF86-327 Applied Once Daily, Compared to Placebo’
{vehicle) During 1 Week in Sul¥ects with Tine_iCorporisICrurjs

This US, multi center, randomized trial following the basic sgheme of Study SFF303
enrolled 66 patients who were instructed to apply_the study product to affected areas once

daily for 7 days. Follow-up assessments for efficacy and safety were completed at weeks
1, 2 and 4.

Investlgators Nardo Zaias, MD
1600 Michigan Avenue
Ste 900 L -
Miami Beach, Florida 33139 u -

Manuel Norman, MD
_ 47 Orient Way
" Rutherford, New Jersey 07070

Joel Shavin, MD
Gwinett Dermatology/2366 Lenora Chruch Road
Snellville, Georgia 30278

Table 35) Disposition and Demographics

O A e ,v U .
“Table 36) Disc}i’rhtmuéﬁces ‘

e T
) No. entered No. (%) Treatment
and exposed completed fallure

32 29 (91%) 3 0 0

34 22(65%) . 9 L2

66 51 (T7%) 2 |l 2 1

AR
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Table 37) Number and Percent with Effective Treatment

30

¢ e aduced T 3 ' Complets T
Treatment Week 4 Week4 Endpoint Wesk 1 Weekd | Endpoint
LamisH 5RE(Y%) | 13 (4%) | 1m26(65%) | &3205%) 29(16%) | 23ASI%)
Placebo 2126 (8%) 2116(13%) 2026 (B%) 3034 (9%) 5”21 (4°%) 5/34(15%)
pvaiue 0419 <0.001 <0001 0104 <0.0M <000

Comment: The week 4 results in both the valid and intent-to-treat subgroups demonstarted
a statistically significant advantage favoring Lamisil.

\
Table 38) Number and Percent with Negative Mycology .
Reduced ITT Complete ITT
Treatment Week 1 Week4 Endpoint Week 1 Weekd | _ Endpoint
Lamisil 10426 (35%) 18723 (78.%) 1826 (69%) 13734 (41%) 2029 (79%) L. 233202%)
Placebo 625 (23%) 5M6 (31%) 6/26 (23%) 7034 (1%) 1021 (48%) 12734 (35%)
pvaiue 0358 0.007 0.002 0.109. 0033 0.004

Comment: Supportive of the effective vtre}atment designation, 69 and 72% of the valid and
intent-to-treat subgroups who received Lamisil acheived a statlstlcally significant (p 0.002
and p 0.004) mycologial cure at the end of study.

Table 39) Sum of Clinical Score {Mean)

Pedlman;r(=\a5d) > Complete [TT
Treatment WeekO | Week! | Week4: | Weeko | weexi Wesk 4
Larmisi (26) 6.65 (26)3.65 | “(@23)096 G666 | G383 | @114
Placebo o622 | -pa4 | (16306 | GH641 | 39435 | @927

Comment: The mean clinical scoré fof the Lamisil treated patients reached statistical .

[

-
P

B

significance for an absolute decrease by week 2 (p Q;QOH continuing through week:4. . '

. L e )
o - Table 40) Summary Including ‘Secondary Parameters
Reduced ITT (=valid) Completa (T pvalue for
Lamist Placebo Lamish Placebo reduced ITT
Effective Treatment 17126 (65%) 2126 (8%) 223269%) 5/34{15%) <0.001
Complets Cure 1026 (38%) " 2126(8%) 13 /32041%) 3734(9%) .
Cure 7725 (ZT%) 0% 0%) 2134 (8%) -

L
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Table 41) Summapg of Adverse Events

31

Body System '| Preferred Temm Treatment Group
1%Lamisil solution Placebo
“ Skin and appendages | No.subjects - 1{3%)
Surgery - 16%)
Central and peripheral | No. subjects 1(3%) 1(3%)
nervous sys. disorders { Headache 13%) 13%) . )
Gastro-intestinal sys. No. subjects 13%) 13%) . }
disorders Diarrhoea 13%) 1({3%)
“ Respiratoty sys. No. subjects 13%) - “
disorders Pharyngitis 13%) - ‘
Body as a whole No. subjects 1(3%) 1(3%) '
general disorders influenza-ike symps. 13%) . -
Back pain ' - 13%)
Application site No. subjects - 2(6%) 1(3%)
disorders Application site 2(6%) 13%)
reaction il -
‘ ) Comments: There were no severe adverse events; the possibly related reactions that did

occur (2 with Lamisil and 1 with vehicle) affected the application site and were mild.

APPEARS THIS WAY

ON ORIGINAL
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Study SFF 108-E-00 Double-blind Clinical Therapeutic Trial of the Efficacy and Safety" of
1% Solution Topical SF86-327 Applled Once Daily, Compared to Vehicle During One Week
in Subjects with Tinea Corponleruns ~3.

This three-center, Brazilian trial, following the design of Study SFF 105 enrolied 72
patients. Noteworthy is the inclusion of subjects down to age 5 years.

Table 42) Disposition and Demographics

Subject Group . - Lamisll | Placebo | Total
Subjects entéred/ completing 36134 ‘3835 | 7269
Subjects with no post-baseline assessment 1 0 1
"Complete ITT population/safety poputation 35 36 -7

Subjects with negative baseline cuture ' 0 1 14
Reduced ITT- popu!abon 35 35 . 70
Subjects exciuded from the valid populahon 1 1 2
Valid subjects populabon 34 34
Male/ female 26/9
Mean age (yr) 32 a7 345
Age range " S B
Table 43) Discontinuances
Primary reason for | Lamisil 1% solution
discontinuation T . AN=36)
.  Treatmentfalure . .. 0
R Total oaci|  C 26%) ...
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Table 44) Number and Percent with Effeciive Treatment

T e
F

—

Treatment : Reduced ITT (wN) — Complets ITT (wN)
Week1 |  Weekd Endpoint - Week 1 Week4 | Endpoint
Lamist | o | wzraan) | zmaesw | ~emsarw | 2027 @a%) | 224 %)
Placebo 235 %) | 33 %) | s @ow) | 206 e%) | 7me @1 | 736 ew)
pvalue ‘00 <000 | <0001 0.020 o001 - | <0om
e —— = =

Comment: As in the previously reviewed studies, Lamisil demonstrated a statistically
significant advantage over vehicle.

Table 45) Number and Percent with Negative Mycology

Treatment Reduced ITT (WN) Complete IT(WN) — -

Woek 1 . Week4 Endpoint Week 1 Woek 4 Endpoint
Lamist 15mur%) | 2maew | 2maew) | 1sm2@r%) | 2127 geny | 2523 gew)
Placebo s (15%) | w32 @aw%) | 1onmsee%) | eas amw) | emee%). | 1ms @i
pvalue® <001 0001 | <0001 0.017 <0.001. <0.001 |

. Table 46) Summary of Clinical Scores
) Treatment : Reduced 1T . 'Complets T
Woek 1 Week 2 Week 4 Week 1 Week 2 Woek 4

Lamis? 3212170 | 1620135 | 1242255 | 3212170 | 162135 1244255
Placebo 4892258 | 54317 | 522332 | 5002263 | 550316 | 5262329
pvalue - 000 <0001 -| —<0.001 0002 | <poot <0.001

Table 47) Summary of Efficagy at Er}dbjﬁﬂt

Reduced T “|  Completerit * - [ Valld = | pwalue
. s . . . - N . '“
~ ~ Lamisd | Placsbo | Lamist | Placebo | tLamisi | Ptacebo ""';e"
Effective Treatment | 22¢65%) | 7¢0%) | 2@s5% | 709%) | 2004 | 7% <0.001
Complete Cure 1a@1%) | 26% | wwn | 26% | wEw | 2 6%
Cue . 8e%) | S(a%) | s@e%) | seex) | 62% | s15%)
ineffective 1205%) | 28080%) | 1205%) | 2081% | 706% | 260e%) |

Comments: The superiority of Lamisil over vehicle is sﬁpported by the “Effective

Treatment” results. This data, secondary is included in the review for ease of access
) relative 1o labeling and advertising. R '
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L,é;mments ‘There were very few adverse events in this Brazilian study, which is consistent with the safety data from

previously reviewed studies. Please note: Lamisil cream have been marketed for tinea corporis for greater than two
years with a very acceptable safety profie. » 3

Overall Comments - Indication Tinea Corponleruns The sponsor has provided appropriate data from adequate
efficacy and safety studies which clearly support an indication for the once daiiy application of Lamisil solution for 7
days in the treatment of Tinea Corporis and Cruris.

Conclusion: According to the results of the studies submitted to this NDA Lamisil 1 % solution is a safe and effective
drug for twice daily use in Tinea versicolor for 7 days. Similarly, Lamisil 1 % solution is safe and effective for once daily
treatment of tinea corporis/cruris. In each of these indications, the sponsor submitted at least 2 adequate and well
controfled trials. As previously discussed the same was not true for tinea pedis, and this author is not aware of the
reasoning behind same. Had the sponsor reversed the position so that more studies were submitted in support of
tinea pedis as opposed to tinea corporis; than one could make the argument that tinea pedis is more resistant to
therapy and therefore, one trial might be adequate for tinea corporis. That is not the case.

On the other hand, Lamisi is available orally as well as in a cream formulation, so safety has been established.

Recommendation: Approval - twice daily use for 7 days in Tinea Versicolor
Approval - once dally use for 7 days in Tinea Corporis/Cruris
Approval - twice daily use for 7 days in Tinea Pedis (mterdngrtal-type)

7/75/57

L. Toombs, MD
ical Officer
HFD 540
HFD 540/MWVilkin
HFD 540/Cross
HFD 540/Mainigi
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