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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Burroughs Wellcome Co.
3030 Cornwallis Road
Research Triangle Park, NC 27709

Dear r, Knight:

We acknowledge the receipt on January 20, 1938 of vour supplenential wnev Druq
Application dated January 14, 17338 suomitted pursuant to section 595(u) of tie
Faderal Fand, Drug, and Cosmetic Act for WIX (pemsetrin) Creme Rinse ..

The supplemental application provides for modifications in the synthesis of
permethrin, involving primarily an additional distillation of tie acid
chlaride intermediate, to improve its nualitv.

de hiove completed our review of this supplemental application and it is
annvnver, Oy letter dated March 31, 1985 detailed the conditions relating i
coe apneayval of this application,

Sincerelv ynurs,

/7% C
Arqand R, Casola, ¢n.0.
Supervisory Chemisy
bivisioy of Anti-Infective
Orug r.'0ducts
Nffice of Drug tvaluation Il

Nt Canter for Orgg £valuation and Researci
cc: Mrig DA )

HF 1y -520
HFD=-520/CSN/Bostyick
HFD-520/ARCasola
HFD-520/110/Huene

HFD-520/Wayiand gm 7/1/88 Lyw 7/, k<
HED=-520/Gaviilnvich ggavr

s g ;) ]
.;:éﬁkw. R/D ixit. biv: ARCasola 6/29/38 /?17C y//gygp(’ fééﬁ‘%ﬁ%*

Approve
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NDA SUPPLEMENT REVIEW

CHENTST™s REVIEW 1. ORGANTZATION 2. NDA RUMBER
DAIDP 19-435
. L ) 4. MBER T
Burroughs Wellcome Co. .
3030 Cornwallis Road 5. PPLE S
Research Triangle Park, NC 27709 _ NUHBERTS ] DATETS)
6. NANE OF DRUG /. NONPROPR:{TARY NAME
NIX permethrin 5-001  1/14/88
8. SUPPLEMENT(s) PROVIDES FOR: a change in the
synthesis of permethrin involving an additional S. AMENDMENTS AND OTHER
distillation of the acid chloride intermediate to (REPORTS, etc) DATES
improve its quatlity.
10. FHIRHICUEUGICK[ CATEGORY . HOW DISPENSED 12. RELATED IND/RDA/DFF(s)
pediculicide
X Rx 0TC
13. DOSAGE FORM{s) 14, POTENCY(JesT
¢reme rinse 1%
15, CHEMTCAL NAME "AND STRUCTURT P " 16. PECORDS AND RLPORTS
) “CURRENT
Boreiven, Cudicy Cres CWmAY @ 1 mwslaw ¢ T G wd D Yes NO

Atvemmrapire- L.
ey 8 J-prarmurbensy( L 1-Seniereveay U-1,2 -gemmh ! "

sy s o e rat ¢ LT3, " oo : REVIEWED
e Yes No

17. COMMENTS
Several modifications have been made in the synthesis of NOS by the
manufa “turer (The Wellcome Foundation, Ltd, Dartford, England}. They are not
substantive changes, acting only to enhance the purity of the acid chloride
intermediate in the already approved synthesis. The specifications of the NDS
remain unchanged. Comparative data between lots of intermediate produced py
both o1d and new processes show a purer product resulting from the
modifications.

Stability data on a lot of drug product using new process NDS show a
satisfactory product. The stability studies will continue according to the
approved protocol.

18. CONCLUSIONS AND RECOMMENDATIONS: _
The supplement is for changes being effected. From the manufacturing and
controls standpoint it may be approved.

cc: ORIG NDA
HFD-520 HFD-520/CS0
HFD-520/M0  HFD-520/Wayland:gm 7/1/88
R/D initialed by: ARCasola 6/29/88 ,4dC 7/5/476/

LER REVIEWER

NAME STGNATURE DATe COMPLETED
Lola G. Wayland P /49? Wpy Cnrdl _ 6-28-88
DISTRTBUTTON ORIGINAL JATRET g REVIEWER DIVISTON FILE
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-~ ¥, Bonald A. Knight

Associate Director, Regulatory Affairs
Burroughs Wellcome Co.

IN3C Cornwallis Road

Research Triangle Park, WC 27709

Dear Mr. Kiight:

[i
We acknowledge the receipt on March .9, 1988 of your supplemental New Drug
Applicatior. dated March 9, 1988 submitted pursuant to section 505(b) of the
Federal Food, Drug, and Cosmetic Act for NIX (permethrin) Creme Rinse 1%

The suppler ntal application provides for broadeninc the limits for
preservatives in the drug product from --., and tightening ths
impurity limits in the new drug substance.

We have completed the review of this supplemental application and it is
approved. Qur letter of March 31, 198¢ detailed the conditions concarning the
approval of this application.

Sincerely yours,

AEC

Armand R. Casola, Ph.D.
Supervisory Chemist
Division of Anti-Infective
. Orug Products
cc: cc: Orig NDA office of Drug Evaluation 11

HFD-520 Center for Drug Evaluation and Research

HFD-520/CS0/Bostwick
HFD-520/ARCasola
HFD-520/M0/Huene

~m_ ., HFD-520/Mayland gm 8/30/88 Akw Fa/sr

r

gi_-_ﬁ/l) init, by: ARCasola 8/29/88 JC 3”/3//59(’

AR Approve

35¢ Bogm




NDA SUPPLEMENT REVIEW AG 3,
CHEMIST's REVIEW Y. ORGANIZATION 2. NCA NUMBER
L __DAIDP 19-435
3. NAME AND ADDRESS OF APPLICANT [CITY AND STAIF) §.  AF NUMBER
Burroughs Wellcome Co.
3030 Cornwallis Road
Research Triangle Park, NC 27709 5. SUPPLEMENT(s)
- NUMBER(s ) DATE(s)
6. NAME OF DRUG 7. MONPROPRIETARY NAME S-002 3/09/88
NIX perirethrin
8. SUPPLEMENT(s) PROVIDES FOR: o
revising the NDS specifications relating to impurities 9. AMENDMENTS AND OTRER
and broadening the 1imits for oreservatives in the {REPORTS, etc) DATES
drug product from .
10. PHARMACOQI.OGICAL CATEEORY 11. HOW DISPENSLD 12. RELATED IND/NDA/DMF(s)
pediculicide
X Rx 01C
13, DOSAGE FORM({s) 14. POTENCY{ies)
topical creme rinse 1%
15. CHEMICAL NAME AND STRUCTURE 16. RFECORDS AND REPORTS
CURRENT
Yes No —
REVIEWED
Yes No

17. COMMENTS
To support the broadening of the 3 preservatives' 1imits, data are presented
demonstrating preservative effectiveness to microbial challenge at levels
representing 25, 50, 75, and 100% of labeled preservative strength. Assay
values of all 3 preservatives at each level are presented. Since the data show
effectiveness at a level as low as 25% of label, broadening of the
specifications from { is reasonable and still offers a large
margin of safety.

COMMENTS CONT. ON NEXT PAGE

T8, CONCLUSIONS AND RECOMMENDATIONS:
The supplemunt may be approved.

cc: cc: Orig NDA
HFD-520
HFD-520/CS0/Bostwick
HFD-520/ARCasola
HFD-520/M0/Huene .
HFD-520/Wayland gm 8/30/88 ‘ N i
R/D init. by: ARCasola 8/29/88 AL ¢ "'4"/"L 2

19. REVICWER

NAME J/<§i5féi25E DATE COMPLETED
lota G. Wayland s L 8-26-88
DISTRIBUTION ORIGINAL JACKET ° REVTEWER DIVISION FILE
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DEPARTMENT OF HEAITH & HUMAN SERVICES Public Health Service

Food and Drug Adminisiration
Reckville MD 20857
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NDA 19-435

: MAR 31 1905

George M. Lyon, Jr., M.D.

Burroughs Wellcome Co.

3030 Cornwallis Road

Kesearch Triangle Park, N.C. 27709

Dear Dr. Lyon!:

Reference is made to your New Drug Application dated February 28, 1985,
gubmitted pursuant to section 505(b) of the Pederal Food, Drug, and Cosmetic
Act for Nix (permethrin) Creme Rinse, 1X.

Reference is also made to your additional communications dated May 28, 1985,
July 1 and 11, 1985, Auvgust 14, 1985, September 20, 1985, and March 26, 1986.

We have coapleted our review of this application including the submitted draft
labeling and the application is approved. However, prior to marketing, the
following changes must be made in the labeling:

1, The first sentence of the CLINICAL PHARMACOLOGY section should
read as follows:

Permethrin 1s a synthetic pyrethroid, active against lice,
ticks, mites, and fleas.

2. The second sentence of the second paragraph in the CLINICAL
PHARMACOLOGY section should be revised as follows:

Although the amount of permethrin absorbed after a single
application of the 1I Creme Rinse has not been determined
precisely, preliuinary data suggest it is less than 2% of
the amount applied.

3.,  Because residual drug on hair was measured only up to ten daye
in the single application study, the last sentence of the second
paragraph i{n the CLINICAL PHARMACOLOGY section should read as
follows:

Resi? al persistence of Nix is detectable on the hair for
at le .at 10 daye following a single application,

4, The word "excellent” should he deleted from the firat sentence
of the "Pediculiridal/Ovicidal Activities” subsection of the
CLIN1CAL PHARMACOLOGY section. In addition, the second sentence
of this subsection should be revised to include the words
“demonstrated at 14 daya™ after "head lice.”

F“ ]
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10. The trade name Nix should be inserted wh~re (Trade Name) was
used in the draft labeling.

The labeling should be revised exactly as we have requested and twelve copies
of the final printed version of the revised labeling must be sdubmitted to FDA.

Because the data submiited do not allow a precise determination to be made of
the amount of permethrin absorbed after a single application of the 1% Creme
Rinse, we request that you conduct & post-marketing study to provide that
information,

In addition, please submit in dupli:ate all advertising copy that you intend
to use in your proposed iIntroductory promotional and/or advertiring rccapalgn.
Please submit one copy to the Division of Anti-Infective Drug Products sand

a second copy to the Division of Drug Advertising and Labeling, HFN-240,

Room 10B-04, 5600 Fishers Lane, Reckville, Maryland 20857, Also, when a
market package is available, please send one i *he Division of Anti-Infective

Drug Products. :

We remind you that you must comply with the requirements set' forth under CFR
314.80 and 314.81 for an approved NDA, '

Sincerely yours,

%'\ Elaine C. Esber, M.D.

Director
Office of Biologics Research and Review
Center for Drugs and Biologics
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10. The trade name Nix should be inserted where (Trade Name} was
used in the draft labeling.

The labeling should be revised exactly as we have requested and twelve copies
of the final printed version of the revised labeling must be gubmitted to FDA.

Because th: datas submitted do not allow a precise determination to be made of
the amount c¢f permethrin absorbed after a single application of the "% Creme
Rinee, we request that you conduct a post-marketing study to provide that
information,

In addition, please¢ submit in duplicate all advertising copy that you intend
to use in your projposed introductory promotional and/or advertising campaign.
Please subait one copy to the Division of Anti-Infective Drug Products and

a second copy to the Division of Drug Advertising and Labeling, HFN-240,

Room 10B-04, 5600 Fishers Lanc, Rockville, Maryland 20857, Also, when a
market package is available, please send one to the Divicion of Anti-Infective
Drug Products.

We remind you that you wmust comply with the requirements set’ forth undexr CFR
314.80 and 314.81 for an approved NDA.

Sincerely yours,

QY"\ Flaine C. Esber, M.D, |

Director
Office of Biologics Research and Review
Center for Drugs and Biologics
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NIX™ =
(PERMETHRIN) 1% Wallcome
Creme Rinse

DESCRIPTION: M« ¥ [Permethniny *, Creme Rinse s a topica! pedicuheice and ovicide 'or the trealment
of infes1ation with Fedcuius Rumanus var rapitis {1he head Inuse) and sts mits {2g9s) The productisa
cremerirse eachgramecontaiming Permethoin 10 mg (1% inackve ingredients are stearatkonum chlgnoe
hydrolyzed animai pratein cetyl alcohol. polyoxyethylepe 10 nelvl ether. hydroxyethyiceliulose. batsam
canad, fragrance cinc acd propylene glycoi and FORC Yellow No 6 Also contains isopropy! algohot
2000 120%) and added as presenatives methyiparaben ? fng (0 2% propyiparaben 0 8mq (3 08%;
and imidazohdinyt urea 2 mg (0 2%

Permethrin :5 a mixture of the s and trans isomers of the synthetc pyrethrond {+-)-3-phenoxybenzyl
3-(? 2-dichlorovinivty 2 2 qimethyleyclopsopanecarbaxylale (¢is 17ans/ 25 753 11 a yellow 1o nght grange-
brown low melting sohid or viscous lauid  The molecular weaght is 331 29 and the structural formyla is

CHyoCH,
7 =
Cl,c=CH  COCH N0
T
0

CLINICAL PHARMACOLOGY: Permethrin is 3 synthetic pyrethroid active agamst lice. ticks. miles. and
fleas 1 acts on the nerve ceft nismbrane 19 discugt (he somum chanpel curent by which the polanization
ctihe membro s requlated Deldyed repcianzal on ing pararssis ot Ihe pests are the consequences of
this disturbanre

Permethrin i ranidly metabohzeg by ester hyarotynia 19 1naclive metahontes which are excreted primasy
inthe urine Although the ansount ol permethnin ab-orbed ater a singile snplicaton of the 1% Crema Rinse
has not been defermuned precisely prehminary #ata s.:00es1 1s jess than 2%, of the amount applied Residual
persistence 0! Nov s aptectable on the Raw for 3t least 10 days following 2 ungle apphicalion

PEDICULICIDAL/OVICIDAL ACTIVITIES: /nvw:tr0 ata inoicate that permethnn na s pedicghcidal and owicidal
Ichvily agaimst Regiculns humamus var capits The mgh cure rate 197-99%) af Nixan patients wih head
e cemonsiraled al 1 days 1'iowing a $Ingie ADphEation « attrtatalble o a combing ion ohits peoicuhcidai
A~ ovicidal aclivelies 3nd s recignal cerssstence on ihe hair which may 3150 prevent reintestanon

INDICATIGNS AND USAGE: Nix s inoncaten tor he single-apphication trediment 6! infesigien with Peaiculys
humanus vat capitis Jhe head iouse ity mis feggs) Aetreatment fof recurrences 'S equired in iess
than 1% of patients wince the ovitigal activty may be supbiemented by residual persistence 1 ke ha
Whve hice ate chserved atier at fodst seven days tollowang the imbal apphicalion 3 second appi'cation can
be qiven

CONTRAINDICANIONS Noc:s crniramnaicated in patients with known hygersensitivity 10 any ol il com-
bonents 10 any synthet pyrear roicd or pyrethnn or to chrysanthemuyms

WARNING: It ypersensitivity tn Nox oCoues. CIsCONNNUE use
PRECAUTIONS,;

Gensra): “ead hce inlesiation s ohen accempe ned by pruntus erylthema. ard adema Tregiment with
Nix may termporanily exad 21bale these condibens

intormation tor Patienis: Patients with nead “ice shouln be aavrsed that itehing. redress. or swelling
the scalp may octur after 3poic.ation of Nie 1rntalon persists, they sheuid consull their physician Nix
i ReLalng lo 1he eyes however patients shouldbe advisec to svoid contact with eyes during apphcd-
thion and 10 tush with waler mmedhately 't New gels in the eyes in order {0 frevent acoidental ngestion
by chilgren. the remannng contents of Nix should be discarded aiter use

Combing 5 niis totlowing freatment with Nix s not necessary for 2llective reatment However patients
may g0 50 far casmenc or ather reasnns The mits are easiy ¢ mbed lromthe hartreated with Nix atter drying

Carcinogenes:s. Mulagenesis Impairment of Fertility. Si» carcinogemitily Hi0assays were gvaiuoted win
permethnn hregealnin (s AN mice Notumongenicily was seensn the rat stuges However species-
specilic INCTRASeS 1 PUIMoNAry AENOMas 4 comman benign tumor of mice of high spontanegus backgrourd
INCIOBNCE. were seeminthetnree mouse studies 1nonre of these studies there was anincreased incidence
of pulmonary atveglar cel! raroinbmas ang henign li/er agenomas ohly in female mice wnen peimethnn
was given ather too0 3t renncentrathicn et K000 ppm Mutagemicily 35s4ys wineh give useful correlative

-



NIX'* (PERMETHRIN) 1% CREME RINSE

gata for w.terpreting resyits fiomcarcinogemcily thodssays n rodents. were negative Permethnn showed
no evidence 01 mutagemic polerital n a Dattery ol witro and in vivg genelic 1oxicity studies

Peemethain gigd not have any JCVerse afpCt on reprogutiive funchien at a aose of 180 mg/kg/day orally
1n a three-qgenerahion rat study

Pregnancy: Teratogemc Effect.  Preynancy Calegory B Repiocuchon stuthes bave been pe: inrmed in imice.
rats andrabbis (200 400 m, 4 /day orallyy dnd have revealed no evidence of impaired ferility or nyrm
tg the fetus due (0 perriett i Therg are. however N0 adequale gne well-contrsiled studies \n pregnarit
women Because animal renroduction siudies are not always Dredictive of human (esponse. this drug should
be used dunng pregnancy only if clearty neeged

Nursing Mothers: 1115 ol xnawn whether this drug )5 excreted in human mik Because nany rugs are
excreted s tuman milk and because of the evigence for tumeongenic patential o permethrfin gnimal sludwes,
£ONSICErANtON Shoulg b2 Qiven to QISEantinuIng nursing temporanly or witnhelding the drug while ihe mother
IS nursing

Pediatric Use: Nix s sate and etective i children two yedrs of age and olger Sately and efteclivenessin
chilgeen 255 Than two years of age have not peen estabhsned

ADVERSE REACTIONS: The most 1: cquent adverse reaction toMias prunitus Thisis usudily a consequence
of head hce infestation wseit. but may be temporanly aggravated follgwing ireatment with Nix 5 9%, of
oatienls in chirvical stuCies experienced mild temporary ching. 3 4%, expenenced mild transien! burn.
ing/stinging. inghng. rumbness or scalp giscomien ana 2 1% experienced mild transient erythema.
edema or rash of the scalp

OVERDOSAGE: Nonslance of accigental ingestion of N has been reported 11ingesled gasinc lavage
and general supportive measures shouid be employed

Du AGE AND ADMINISTTATION:

Adule 3nd Children: Nix 15 ntended ¢ use alter the nair has been washed wilh sNamoeo Nnsec with
water and towel dned Apply a suff cient wolume of N o saturate the hair 3.0 scalp MNix shoudd reman
an 1he har for 10 minutes before being nnsed off with waiae A singie rediment (s sulhic ent 10 euminate
neadliceintestalion Combing of nitg s not required for therapeutic elficacy. but May be done Wr cosmetic
or Jiher reasons

SHAKE WELL BEFORE USING.

HOW SUPPLIED: Nix (Permetning 19 tw! /wi ) Creme Rinse ts suppiied n pldstic squeeze botlies thal
contain 2 fl 0z weighing 56 g (NDC-0081-0780-81)

Store at 15°-25°C (58°-77°F)

SURRUJLHS WELLLUME CU
Hesedlch Trangie Ptk NL 704
Pronled U S A AT tadt, L)




MEDICAL OFFICYR’'S REVIEW OF NDA 19-435 DcC -
ORIGINAL SUBMISSION K. 128-95

Date: October 2, 1985
SPONSOR: Burroughs Wellcome Co.
Research Triangle Park, NC
DRUG: Permethrin creme rinse 1z
CLINICAL INDICATION: Pediculosis capitis (head lice)
FORMULATION:
*Permethrin 1.0%
Isopropyl alcohol
Hair conditioner LBN195-M
*present as 25:75 cis:trans permethrin
The hair conditioner vehicle is produced by Kolmar lLabs; reference is made LO
their master file. The ingredients of the vehicle are as follows.
g+earalkonium chloride: Citric acid

Polyoxyethylene 10 cetyl ether
Cetyl alcohol

Imidazolidinyl urea Balsam canada
Hydrolyzed animal protein FD&C yellow #6
Hydroxyethylcellulose

Propylene glycol

DATE OF SUBMISSION: February 28, 1985, amended 9/26/85

CONTROLS REVIEW: The application has geveral deficiencies relating to controls
and stability, of which the sponsor has been apprised.

PHARMACOLOGY REVIEW: Dr. Gamil Debbas i.as recomnended revision of the
pharmacology gection of the labeling, but did moct have objections to approval
of the NDA. :

HISTORY AND RATIONALE FOR USE: Permethrin is chemically and pharmacologically
related to the maturally occurring pyrethrins, insectirides which are derived
from the chrysanthemum. It is ome of a large number of synthetic analogs of
pyrethrin known as pyrethroids, vhich have been developed to increase the
ipsecticidal potency and cvercome the photochemical instability of pyrethrin.
Introduced in 1973, permethrin is stated tu be the first relatively stable
pyrethroid with an {perecticidal p.tency 50 t> 109 times greater than the
pyrethrins.




NDA 19-433 .y -

The ipsecticidai mechanism of the pyrethrins sn4 the pyrethroide appear to be

the same. They are neurotoxins whi:h act prima:iiy on physicochemical

processes rather than on biochemical cvnes. It has been demonstrated in both

vertebrate and invertebrate systems that the intact molecule is required for

neurotoxic activity. The very low mammalian toxicity of the pyrethrias,

eepecially as compared with other classes of insecticides, is partly

attriluted to repid esterase hydrolysis of the molecule by the ubiquitous

plasma and tissue esterase activity in mammals, including man. The natural —
pyrethrins also rapidly undergo photodecomposition to inactive products in the

presence of coxygen and ultraviolet light.

The sponsor feels that permethrin creme rinse has significant advantages over
the cther formulations used for the treatment of head lice in the US, which
contain either lindane (gammabenzene hexachloride), malathion, or natural
pyrethrine, because of the relative safety, greater effectiveness, and the
convenience of a single application,

In vitre studies

Preliminary studies om solutions of 0.01~1.0% permethri.n showed 2ffective
pediculicidal and ovicidai activity of the 0.5% and 1.0% ¢oo .~ntrations
against Pediculus bumanus var. capitis. The effect of vari.us organic solveuts
was stuaied, and it was found that permethrin in isopropanol had potent
ovicidal activity.

Professor David Taplin of the University of Miami performed studies omn a ‘
number of formulations containing 1% or 5% permethrin and varying amounts of N
organic sclvents in conventional shampoo and hair counditioner (creme rinse)

formulae. A vehicle contrcl for each formulation was included, as were a

wvater control, a dry control, and Kwell shampoo. The shampoo formulatlons were {
found to be ucsuitable, as they were unstable with the organic solvents, and

withou. the solvents the permethrin did not dissolve.

The wmethodology for Prof. Taplin's study was acdapted from the 1975 World

Health Organization document e¢ntitled "Inscructions fo: Determining the

Susceptibility or Resistance of hody Lice and Head Lice to Insecticides”™. For

the determination of adult pediculicidal activity, at least ten adult lice

from infested subjects were exposed to cloth impregmated with the test

formulatione. The lice wers observed for activity at 10, 30, 60, and 120 .
minutes, and at 4 and 24 hours. To determine ovicidal activity, a minimum of

2C hairs with a2ttached viable nits were dipped for five minutes in each test

formuletion, They were then rinsed with clear water, dried, and incubated for

14 days.

Pertinent results were as followi. Pediculicidal activity is expressed as the
percent of adult lice killed at each observation time. Ovicidal activity is
expressed as the perceant of unhatched nits observed at+ 14 days.
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Pediculicidal activity

Percent Adult Lice Killed
Formulation 10 min 30 min 60 min 120 min

Conclusions were that the creme rinse base had negligible pediculicidai and
ovicidal activity. When permethrin was added, it did act dissolve and had only
modest activity. With permethrin solubilized in isopropanol, however. the
formulation had excellent pediculicidal and ovicidal activity,

e o it
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Clinical safety atudies

The clinical safety studies on the 1X Permethrin creme rinse consisted of a
sensitization study and topical and systemic tolerance and absorption studies
after a single application and after mulriple applications. Phototoxicity and
photosensitization studies were done on a 52 permethrin cveam. The studies
were conducted by James Leydezn, X.D., and Kays Kaidbey, M.D., of the
Department of Dermatology, University of Pennsylvania. Additional information
on safety includes adverse reactions which occurred in the clinical
effectiveness studies, studies performed in England on other permethrin
formulations, and a literature review of clinical trials of permethrin,

1) Sensitization: A maximization test wae performed on 37 subjects. After
pre-treatment of a skin site with 2¥ sodium lauryl sulfate, application of the
JX Permethriu creme rinse was made under an occlusive patch for 48 hours. This
procedure was repeated for a total of five applications to the same skin site
over g period of 10 days. After pre-treatment of ¢ new skin site with

10X sodium lauryl sulfate for one hour, the test product was applied uander
occiusion for 48 hours. The site was then similarly treated for an additicnal
24 hours. Twelve of the subjects were also simultaneously treated with Kwell
Lotion and RID.

Results were that no reacrions occurred with any of the test products.

2) Photctoxicity and photosensitization: In the phototoxicity study,
applications of 5 ul/cm® of a 5% permethrin cream were made to delineated
skin sites of 10 subjects, followed by occlusion for 6 hours. lhe sites were
then exposed to long wave ultraviolet and visible light at a dose of 20-25
joules/cn?, One control site was similarly treated but not irradiated, and a
second control site was treated with the cream vehicle and irradiated. No
reactions were found.

The photosensitization study was performed om 25 subjects. In the induction
phase, 10 ul/cm?of a 5% permethrin cream was applied with occlusion for 24
hours. After removal of the patch, the site was jmmediately exposed to 3 MED
of ultraviclet light. This procedure was repeated to the same skin site for a
total of six exposures over a period of three weeks. The challenge was
conducted ten days after the last exposure. Application of 5 ul/cm? of the
test material was made to a new skin site, followed by occlusion for 24 hours.
The site was then exposed to 4 joules/cm2 of long wave ultraviclet. 4
similarly treeted but unirradiated site served as a control., The sites were
examined 72 hours later for erythema and edema. Results were that there were
no reactions during ejther the induction or challenge phase,

The sponsor states that although these studies were performed with a
formulation which differed from that of the Permethrin crewe rinse, it is felt
that these results are directly applicable %tn the Permethrin creme rinmse,
since the ingredients lu the rinse other than the permethrin are known to be
free of phototoxic or photoallergenic potential.
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3) Topical and systemic tolerance and absorption after a single application:
This study was performed on 10 subjects. Following a shampoo with Prell zund a
clear water rinse, the hair was dried, and Permethrin creme rinse 1% was
applied in a sufficifent amount to saturate the hair and scalp (25-50 c¢). The
rinse was left on the hair for 10 minutes snd then rinsed out with clear
water, The subjects did not shampoo for Z4 hours after application of the
cteme rinse, but resumed their normal hair grooming practices thereafter.

The subjects were evaluated at 24 hours and at 7 days after application for
subjective complaints and objective abnormalities of the scalp and adjacent
skin, The following clinical laboratory tests were done prior to application,
and at 24 hours and 7-10 days after application: C3C with differential, Hgb,
SGOT, SGP°T, LDH, AP, bilirubin, total proteip, albumin, BUn, creatinine, uric
acid, glucose, cholesterol, triglycerides, electrolytes, and urinalysis. Hair
samples for weasurement of permethrin levels were obtained at 24 hours and at
7-10 days after application. Urine and plasma were examined for permethrin
and/or metabolites for 7-10 days after treatment.

Results were that there were no abnormalities of the scalp or skin, and no
subje. “ve complaints were reported. There were no consistent laboratory
abnormalities found, and none were considered to be drug-related.

The detection limit for drug in the plasma was 5 ng/ml. Of 70 plasma specimens
assayed for drug, only cne had detecrable levels of permethrin. The
concentrations were 20.5 and 6.3 ng/ml of cis~ and trans-permethrin,
respectively., This was a 2 hour post-treatment specimen, the subject did not
subsequently show detectable plasma levels or metabolites in the urine, and it
was thought that inadvertent contamimation might have occurred. In the urine
assay the detection limit for metabolites was 2.5 ng/wl, Measurable levels of
metabolite, in a range of 22.4 - 47.2 ng/ml, were found in Y of 59 urine
samples, with no detectable levels in the 7/-10 day samples. All of the

sub jects had measurable levels in the hair throughout the 10 day period, with
the levels at 7-10 days approximately 10-50% of those at the 24 hour period.

4) Topical and systemic tolerance aud absorption after multiple applications:
This study was performed on 10 subjects, using the same procedure as in the
single application study. Following a shampoo with Prell and a clear water
rinse, the hair was dried, and Permethrin creme rinse 1% was applied in a
sufficient smo.at to saturate the hair and the scalp (25~50cc). The rinse was
left on the hair for 10 minutes and then rinsed out with clear water. This was
repeated weekly for 8 weeks, The subjects were not permiited to shampoo for 24
hours after each application, but w.re otherwise permitted to contipue their
usual hair grooming practices. The sibjects were evaluated ai one and two
weeks after the last application,

Prior to each application and at the followup visits the subjects were
evaluvated for subjective complaints and objective abnormalities of the scalp
and adjacent skin. Hemograms and clinical chemistries as in the single
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application study were done prior to the first, fourth and efghth
applications. Hair samples for permethrin levels, and urine and plasma for
permethrin and/or metabolites were obtained duriag the course of the study and
in the followup period.

There were no abnormalities of the scalp or skin, no subjective complaints,
and no significant laboratory abnormslities. Detectable plasma levels of
permethrin, in a range of 5 - 20 ng/ml, were found in two samples from week &
and three samples from week B. Detectable urine levels of 2.5-¢5 ng/ml of
metabolites were found in ocoe sample at week 8. Results of the hair sample
assays were similar to tnose in the single application study, with no
accumulation of drug found, and a8 decrease in levels of approximately
one—~third at two weeks after the last application.

The sponsor was asked by this reviewer to estimate the percentage of applied
drug that was absorbed in these studies, and the rponsor has provided this
information in the submission of 9/26/85, Because there was ouly one plasma
sample with quantifiable levels of permethrin, and urine samples had levels of
metabolites mostly below quantifiable levels, the sponsor based the estimation
upon assunptions and extrapolations from studies on other topical permethrin
formulations and oral permethrin. Their estimation for the amount of
permethrin absorbed when 50cc of the 1 permethrin rinse is applied to the
scalp is 1.62 of the applied dose, or 7.8 mg permethrin.

5) Adverse reactions in clinical effectivenecs studies: The clinical

effectiveness studies consisted of & single investigator study in which 29
patients were treated with Permethrin creme rinse, and a multicenter study in
which 260 patients were treated with the rinse. There were no adverse
reactions reported in the first study. In the second study the mature and
frequency of adverse reactions with permethrin were comparable to that in the
control group treated with Kwell, and consisted of symptoms such as
burning/stinging, tingling, numbness, or scalp pain in 3%, mild scalp
irritation in a few patients, and a transient rash in one patient. These are
described further under the review of the clinical effectiveness studies.

6) Studies on other permethrin formulations: Clinical tolerance and absorption

studies were performed on two >ther formulations of permethrin, a lotiom and
an aerosol, by the Wellcome Foundation Ltd. in Ergland. The lotion contained

odorless paraffin. The pénnethrin was present as 25X cis and 753 traans forms,
as in the creme rinse formulation.

An absorption study on the lotion was performed on 10 subjects. Application
was made in a sufficient volume to wet the hair, which then dried naturally.
The hair was washed 24 hours later, Urine and hair assays for permethrin
and/or metabolites were performea for 14 days after application. lhree
subjects developed a mild, patchy erytiiema which faded in & few days. Based on
the urine assays, it was estimated that from 0.6 - 2.5% >f the applied dose
was shsorbed and e.creted. The concentration cf permethrin remaining omn the
hair 14 days after applicativn ranged from 2% to 23% of the amount measured
immediately ofter application.
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An absorption study on the aerosol was performed om 10 subjects, using a
procedure similar to that in the lotion study., Ome subject developed a mila
patchy erythema which was still present at day 7, and one developed a mild
trangient seborrheic dermatitis., Based on the urine assays, it was estimated
that 0,92 of the applied dose was absorbed and exrreted.

A preliminary study on the local tolerance and effectiveness of the lotiom and
aerosol was performed by Professor David Taplin in Panama on 60 patients with
head lice, The patients were treated with either the active lotion or placebo
lotion for 30 minutes or two hours, or with the active or placebo aeroeol for
two hours or four hours. Only 1 of 20 patients treated with the active lotiom,
and 1 of 20 treated with the active aercsol had live lice present at 14 days
arter application, as compared with 17 of 20 placebo treated patients. No
adverse reactions were reported.

A multicenter comparative clinical trial was performed in England om 385
children with head lice. Of these, 195 were treated with 1Z permethrin lotion,
144 with Prioderm (0,5% malathion), and 46 with Derbac (0.5% malathion). ihe
permethrin lotion was applied for two hours and the malathion products for
twelve hours. The scalps were examined for irritation and live lice at 24
hours, 7 days, and 6 weeks after treatment. Infestation after tre:tment was
found in 3 patients (1,5%) treated with permethrin, in 5 patients (3.,5%) on
Prioderm, and in 1 Patient (2.2Z) on Derbac. Adverse reactions were reported
in about 7% of each treatment group, these were similar in each group and
consisted of eye or scalp burning or stinging, and 1 - 7 cases each of hair
loss, hezdache, nausea, and Gi upset.

An additional multicenter clinical trial was performed in England on 563 .
children with head lice., Of these, 298 were treated with the permethrin 0.67Z '
aerosol, 176 with Prioderm, 67 with Derbac, and 27 with Carylderm {(0,5Z
carbaryl). The permethrin aerosol was applied for two hours and the other
products for twelve hours, The scalps were examined for irritation and live
lice at 24 hours, 7 days, and 6 weeks after treatment. Infestation after
treatment was found in 12 patients (42) on permethrin, 4 (2.3%) on Prioderm, 2
(3%) on Derbac, and in & (14.8%) on Carylderm. Simi.ar adverse reactions were
reported in 92 on permachrin, €% on Prioderm, and in 44X on Carylderm, these
consisted of eye or scalp buruning or stinging, red sore patches on the scalp
or neck, #nd one case each of headache, faintness, facial erythema, and
epistaxis.

7) Literature review: There are no published studies on the use of permethriu .

for the treatment of heud lice,; however, it has been used for body lice and
scabiles, and as a protective by clothing impregnation or spray.

One report was on the use of 1% permethrin talc (25:75 cis:itrams) to treat

body lice infestations in 300 inhabitants of an Egyptian village. The powder

was blown through the sleeves and collar and around the nackband of each

patient's clothing, in an amount of 30-50 gm/persom. The patients were

examined at intervals for one month. The infestation rate prior to treatment

was greater than 60X%. On day 8 after treatment the infestation rate was 2X, as -
compared to an infestation rate of 682 in a control population. No adverse

reactions were reported.
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A further szudy iu three similarly infested Egyptian villages compared
treatment with 5V gm of either 2.5 gm/kg or 5 gm/kg permethrin powders to
untreated controls. Administration was in the same manner as in the previous
study. The patients were examined at 2 weeks and three months after treatment.
At two weeks 99% and 100% of the patients were free of lice in the groups
treated with the 2.5 gm/kg and 5 gm/kg powders, respectively, while the
untreated group remained the same. No adverse reactions vere reported.

A comparative trial of permethrin and lindane vas performed in patients with
gscabies in Rhodesia. Administration was a single whole body application of 2X
lindape in liquid paraffin to 134 patients and 12 permethrin in liquid
paraffin to 95 patients. Followup examination at 2~3 weeks on 32 patients
trested with lindane and 38 treated with permethrin showed a cure rate of
about 60% in both groups. No adverse reactions were reported.

Studies have been performed by the U.S. Army and the U. §. Department of
Agriculture on the use of permethrin-impregnated clothing (0.125 mg/cmz) as

a protectant against chigger mites, for which effectiveness was reported with
no adverse reactions. There have also been several other reports of the
effectiveness of permethrin impregnated clothing and aercsol sprays agaiust
various arthropods; no adverse reactions were reported ir these studies.

Effectiveness studies

The clinical studies consisted of a single ceater study performed in Panama
and a multicenter domestic study.

Study I. This study was performed by the following co-investigators:

Professor David Taplin

Department of Dermatology

Uviversity of Miam. School of Medicine
Miami, FL

Pedro Castillero, M.D.
Ministry of Health
Panama City, Panama
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The conduct of the study was as follows.

1) Study design: This was a double blind parallel group comparison of

12 Permethrin creme rinsc with placebo (the vehicle) 1o patients infested with
Pediculus humsnus var. capitis, with random assignment of patients to the two
treatment groups. A third concomitant but non~blinced aru of the study was a
group treated with Kwell gshampoo (17 lindane).

2) Patient selection: The patients were primarily children of an indigenous
Indian population, in whom the diagnosis was established by the identificatiomn
of live adult lice or nymphs. The presence of nits only was not acceptable.

3) Patient exclusions: Patients wer=e exc luded if they had used &ny other
pediculicide within one week prior to the study, or if they wvere taking any
anti-infective medication,.

4) Treatment regimen: After a shampoo with Prell, the creme rinse formulations
were applied in sufficient quantity, from 10 to 50 ¢c, to saturate the hair
and scalp, and remained for 10 minutes on the scalp before being rinsed out
with clear water. The Kwell shampoo was spplied to dry hair for 4 minutes,
then lathered and rinned out, Nits were not combed out of the hair after
treatment. The patients did not shampoc their hair for 24 hours after
treatment, and did not use any other hair grooming aid, medicated shampoo, or
pediculicide during the course of the study.

5) Effectiveness parameters: The patients were observed for the presence or
absence of live adult lice or aymphs at 1, 2, 4, 6, and 24 hours, and 7 and 14
days after treatment. Ten hairs with apparently viable nits were also taken
for incubation izmediately after treatment.

6) Tolerance evaluation: At each followup visit, an assessment of the presence
or absence of the following symptoms and signs was made: pruritus,
burning/stinging, pain, numbness, tingling, edema, erythema, or rash,

Results were as follows.

1) Demographic characteristics: Ninety-three patients were enrolled in the
study, of which 29 vere treated with 1% Permethin creme rinse, 34 were treated
with placebo, and 30 were treated with Kwell. It is stated that there were no
differences between treatment groups in regard to age, sex, and hair
characteristics such as texture, length, and curliness. Almost all patients
were considered to have heavy louse infestations prior to treatment, defined
as the presence of more than five adult lice or nymphs.
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2) Pediculicidal and ovicidal effect: The number and percentage of patients
that wvere free of adult lice or nymphs at the 7 and 14 duy evaluations were as
follows.

Pediculicidal rates

7 days 14 days # pts
Permethrin ....ceeovsacrese 29 (100%) 28 {(97%) 29
PLACEDD .ovevecsnonvaconcss 3 (9%2) 2z (6%) 34
Kwell ... iienrsssstnsscnce 20 (67%) 13 (43%2) 30

It was felt that the frequency of Kwell treatment failures was higher thaa
would Le expected in the U.S., probably due to a high frequency of resistance
to organochlorides among 1nsects in general in Central America.

The viable nits obtained prior to treatment chowed a hatch rate of over 90Z in

all three groups. The mean percentages of nits obtained immediately after
treatment that subsequertly hatched on incubation were as follows:

Mean hatch rates

Permethrin ,...c0s0cee 302
Placebo l..ll.'.".... 86:
KWell vvvvnveveasanens . 3%

The differences between groups in pediculicidal and ovicidal activity was
stated to be highly statistically significant.

In only three of the 29 patients treated with permethrin did none of the
post—treatment pits hatch on incubation. It was therefore concluded that the
clinical effectiveness at 14 days was due to the residual permethrin on the
hair shaft, and that the residual pediculicidal activity may be more important
than the ovicidal activity.

3) Tolerance: No subjective complaints or objective adverse effects were
reported.
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Study II. This study was performed by the following investigators.

.Joan DiNapoli, R.N., Ph.D.
Consultation and Research, Inc.
Durham, NC

'Joseph Orthoefer, DVM, MPH
Wizonebago Department of Public Health
Bockford, IL

Lawrence Parish, M.D.
Paddington Testing Co., Inc.
Philadelphia, PA

Doris Wagper, R.N., M.S.
Marion County Health Department
Indianapolis, IN

Steven Englander, M.D., MPH
D=apartment of Health Sciences
aoenix, AZ

Kathie Brandenburg, R.N., MS
City of Nashua Community Heazlth Department
Nashua, NH

Amos Deinard, M.D.
University of Mimnesota Hospitals
Minneapolis, MN

The conduct of the study was as follows.

1) Study design: This was a single blind (investigator blind) paralliel group
comparison of 1% Permethrin creme rinse and Kwel. shampoo in the treatment of
head louse infestations. PFersons who were the inivial patient in a family were
designated 'index cases', and were randomly assigned to one of the treatment
groups, Whenever possible, other family members were evaluated, and if
afflicted, were treated with the same medication as the index case.

2) Patient selection: The patients vere primarily children, in whom the
diagnosis was established by the identification of live adult lice or nymphs,
The presence of nits only was not acceptable.

3) Patieut exclusions: Patients were excluded if they had any other abnormal
scalp or hair condition, or if any other pediculicide bad been used within ome
week of the the study.
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4) Treatment regimen: After a shampoo with Prell, a nufficient quantity of
Permethrin rinse (25-50 cc) was applied to saturate the hair and scalp, and
remained for 10 minutes before being rinsed out with clear water. In the
alternate group Kwell shampoo w:s applied to the dry hair in sufficient
quantity to saturate the hair (25-50 cc), remained for 4 miuutes, and was then
lathered and rinsed out, this was ia accord with the manufacturer's
directions. Nits were nmot combed from the hair after treatment. The patients
did aut shampoo their hair for 24 hours after treatment, and did not use any
other hair grooming aid, medicated shampoo, or pediculicide during the study.

5) Bffectivenese parameters: Followup evaluations were dome by a staff wmember
other than the ope who had administered treatment at 24 bours, 7 days (range
5-10 days), and 14 days (range 12-16 days). Each patient was examined for five
minutes for the presence or absence of live adult lice or nymphs, apparently
with an illuminated macromagnification technique.

6) Tolerance evaluation: At 30-60 minutes after treatmert and at each
subsequent returp visit an assessment for the following symptoms and signs was
made: rash, erythema, edema, pruritus, burning/stinging, numbness, tingling,
or scalp discomfort.

In evaluating the results, the sponsor found that the patients were nol
properly randomized in one study, that of Dr. orthoefer, and that the blind
may have been broken when the medication wae distributed, in an effort to
treat all the children at a particular school with Permethrin. For this reason
the sponsor analysed the results with and without the Orthoefer study.

Because of the high rates of effectiveness shown with Permethrin in the pooled
results, this reviewer did not feel that there was a need for review of the
{ndividual studies. The resulis were as follows.

Pooled results

1) Demographic characteristics: A total of 577 patients were enrolled in the
study, of which 331 were index cases, i.e., randomly assigned to treatment. of
these, 512 patients, including 292 index cases, were fully evaluable for
effectiveness at 14 days.

The demographic characteristics were as follows.

Permethrin Kwell
No. of pts 290 273
Age
1-5 49 (17%) 53 (20%)
6~10 156 (54%) 136 (50%)
11-15 39 (132) 38 (14%)
16-20 2 (1%) 6 (2%)

Y 20 43 (15%) 39 (14%)
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Permethrin Kvell
Sex
Female 175 (60%) 178 (652)
Male 115 (40%) 95 (35%)
Race
White 256 (882) 229 (84X)
Black 0 (0%) 4 (1R)
Hispanic 16 (62) 18 (62)
Other 18 (%) 22 (10%)
Balr texture
Fine 82 282) 70 (26%)
Average 170 (622) 176 (64%)
Coarse 29 (10%) 27 {10%)
Hair curligsgg
Straight 228 (79%) 226 (83%)
Curly 61 (21X) 45 (1bk)
Kinked 1 (0%) 2 (1%)

The baseline infestation rates ware as follows.

Baseline infestation

1-5 lice 2 5 lice ¢# pts
All patients
Permethrin 216 (83%) 44 (17%) 260
Kwell 195 (77%) 57 (23%) 252
Index cases
Permettrin 122 (82%) 27 (18%) 148
Kwell _ 104 (73%) 39 (27%) 143

(The above table is from the statistical report, and is at variance with the
summary report the latter appears to be in error.)

It was found that 13 patients inadvertently had been treated twice, and one
hal been treated three timee, for reinfestations. Only the first eatry of
these pscients was included in the analysis of results. (Nine of the 13 were
originally treated with Kwell and four with Permethrin, all had been free of
lice at the 14 day evaluation). The sponsor was asked bv this reviewer to
provide
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a further explanation of the dropouts than was givea in the original
gubmission, and this information has been provided in the submission of
9/26/85. The summation of reasoms for exclusion from the efficacy analyses,
for both index cases and for all patieats, is as follows.

Index pts All pts

No. patients entered 331 577
No. patients ercluded

Second eatry 9 13

Third entry 1 1

Protocol vilolations 4 7

Dropouts, reasons unrelated 7 11

Dropouts, reasons unknown 18 33

Total pts excluded 39 : 65

0f the 33 dropouts for umknowa reasons, 13 (8 index) were in the Kwell group,
snd 20 (10 Iindex) were ip the Permethrin group.

The number of evaluable patients per investigator was as follows.

# pts

DiNapoll .....c.eccnn 156
Orthoefer .....ce004. 94
Parish ...cvieveeeeees 4
Wagner .....ecesesoes 97
Englander ........... 82
BrandenbuTg ....o.00: 24
Deinard ..coecvisaens 55

Investigator Diﬂapéli conducted studies at three centers, so that nine
separate centers were irvolved in the etudy.
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2) Pediculicidal effect: The number and percentage of patientsr that were free
of live adult lice and nymphs at the day 7 and 14 evaluations were as follows.

Pediculicngi rates

Kwell Permethrin
All patients
Day 7 228/248 (Y2%) 259/260 (99%)
Day 14 215/252 (85%) 2577460 (99%)
Index cases
Day 7 133/143 (°3%) 1487149 (99%)
Day 14 121/143 (85%) 148/149 (99%)

The most meaningful comparison was felt to Je that of the results at 14 days
with the index cases; statistical analysis showed Permethrin to be
gignificantly superior to Kwell in thie parameter (p £0.001).

Fesults at the individusl centers for the index ~ases were as follows. At two

of the centers all paiients were cured, and at all seven of the other centers

the propurtion cured was greater in the Permethrin group. The differences were
statistically significant in two of the centers (p ¢ 0.005). :

Of the 13 patients treated for reinfestations, 11 were treated with Permethrin
and 2 with Kwell, one treatment faillure occurred in a Permethrin patieat who
had previously been successfully treated with Kwell.

Tabulation of the data with omission of the crthoefer study, which had not
been properly randomized and blinded, was as follows.

Pediculicidal rates

gwell Permethrig_
All patients
Day 7 199/217 (92%) 193/194 (99%)
Day 14 188/222 (85%) 1937196 {(98%)
Index cases
Day 7 1057113 (932) 106/107 (9%%)
Day 14 95/114 (83%) 108/109 (99%)

Statistical anslveis of the results for the index cases at 14 days showed
Fermethrin to be significantly superior to Kwell (p {0.001).
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3) Adverse reactiona: All 577 patients entered into the study had at least one
evaluation following treatment, and thus all provided information on safety.
The occurrence of the symptcus and signs which were assessed at each visit was
divided into three categories, as follows.

a) Pruritus alone which appeared or was aggravated after treatment was
regarded as primarily disease-related. This was reported in 17 (6X) of the
Permethrin group and in 13 (5%) of the Kwell group.

b) Symptoms other than or in addition to pruritus (burning/stinging, tingling,
numbness, or scalp pain) which appeared or were aggravated after treatment
were regarded as possibly drug-related; these was reported in 10 (3%) of the
Permethrin group and in 10 (4X) of the Kwell group.

c) Objective signs (erythema, edema, rash) which appeared or were aggravated
afrer treatment w:re regarded as probably drug-related; these were reported in
6 (2%) of the Permethrin group and in 8 (3%) of the Kwell group.

Nearly all of the above adverse experiences were mild and transient. One case
of burning/stinging with Permethrin and one rash with Kwell were reported as
moderate in severity, and one case of tingling with Kwell .as reported as
gevere. The six category c adverse reactions in the Permethrin group were as
follows: a4 mild papular rash in 1 patient which had resolved by 7 days, mild
scalp redness in 3 patients, and mild redness and edema in 2 patients, The
elght category c reactions in the Kwell group were as follows: mild erythoma
in 4, mild rash irn 3, and a moderate rash in 1 patient.

Adverse experiences apart from the protocol assessments which were possibly
related to treatment were reported in thren of the Permethrin group and in two
of the Kwell group. These were transient headache in 1, and scabs of the scalp
presumed due to excoriatiom in 2 of the Permethrin group, and a rash and an
open lesion of the scalp in 1 patient and hives in ancther patienmt in the
Kwell group.

The ipcidence of reported adverse reactions varied considerably among the
different centers. In three of the seven ceaters no adverse reactions were
reported. The largest aumber, 31 reactions, and proportion, 9% of the treated
group, were reportel by the center at Indianapolis. The incidence of reactions
in the remaining ceaters varied between these numbers.

In a separate ongoing study on prophylaxis, ome patient developed a severe
rash of the neck and shoulders after application of the Permethrin rinse
vehicle, and later had a more severe reaction when the patient subsequently
used the Prell shampoo that she had obtained in the study. The sponsor feels
that patients should be advised to use a shampoo product with which they are
familiar in conjunction with the use of Permethrin rinse.

R el T
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Labeling review: The product is for prescription use. The trade name has not
yet been determined, The directions for use are for a single application of an
amount sufficient to saturate the hair and scalp, to remain for 10 minutes
before being rinsed with water,

The package insert is felt to be satisfactory.

Summary and evaluation

It is felt that the product is safe and effective for the proposed clinical
use,

Safety: The clinical safety studies consisted of a semsitization stucy and
topical and systemic tolerance and absorption studies after single and
aultiple applications. No sensitization was found. In the systemic absorption
studies, no adverse cutaneous reactions or laboratory abnormalities were found
after single application or after eight weekly applications to groups of 10
sub jects each, with applications made according tc the proposed clinical use.
It was estimated that about 1,64 of .l.e applied dose of permethrin was
absorbed.

In the clinical effectiveness studies, done on about 600 patients, the natwre
and frequency of adverse reactions with Permethrin were comparable to those in
the control group ¢reated with Kwell.

Effectiveness: The effectivenens studies consisted of a double blind
comparison with the vehicle in a single center study, and a single blind
(investigator blind) comparison with Kwell in a multicenter study.

The first study was conducted on 63 patients. The parameters for effectivemess
were observation for adult lice or nymphs for 14 days after treatment, and the
incubation of ova taken immediately after treatment to determine viability.
Permethrin was significantly superior to the vehicle in both pediculicidal and
ovicidal rates. The pediculicidal rate was very high, 972 at 14 days, but the
ovicidal ra.e, 70% of the sampled nits, was less satisfactory. (A third arm of
this study was a non-blinded comparison with Kwell; although results with
Permethrin were much superior to those witu Kwell, these were not considered
to be valid because of a probeble resistance to Kwell ip this Cen.ral American
country).

The second study was performed by seven investigators on 512 evaluable
patients at nine centers. This included 292 'index cases'; an index case was
the initial patient in & family, who was randomized tc one of the treatment
groups. The remaining patients were other afflicted family members who were
treated with the same medication as the index case. The parameter for
effectiveness was observation for adult lice or nymphs at 7 and 14 days after
treatment; the ovicidal effect was not determ’ned.
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In the pooled results, the pediculicidal rate at 14 days with Permethrin rinse
was very high, 99X, and was significantly superior to that with Kwell. The
effectiveness was apparent at each of the nine centers; all patients were
cured fn two centers, and the cure rate was greater in the Permethrin group at
each of the other seven centers, with results at two centers showing a
statistically significant difference.

The incubatf~n period for head lice ova is generally considered to be 6 to 8
days. To co. .irm this, we consulted Prof. David Taplin of the University of
Miami, a recognized authority, who stated that all ova would have hatched
during the 14 day period.

The results of the two studies indicate that Permethrin rinse has a greater
pediculicidal than ovicidal effect, which is to be expected, as ova are more
difficult to treat. In addition to a direct ovicidal effect, the effectiveness
on ova is apparently due to residual amounts of the drug in the scalp which
are cldal to ererging nymphs. Previous clinical studies confirmed that
detectable amounts of drug remained on the hair for ten days after
application.

Recommendations: It is recommended that the application be approved.

//y%z f Wm, A D.

Phyllis A. Huene, M.D.
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Clinical Review of Final Printed Labeling

Date of Submission: April 23, 1986

Sponscr: Burroughs Wellcome Co.
Research Triangle Park, N.C.

Drug: Nix (permethrin) Creme Rinse
Reason for Submission: In our approval letter of March 31, 1986, a number of

labeling changes were requested gprior to initiation of markoting of the drug.
This submission consists of FPL which implements the requested changes.

Material Reviewed

We have compared the FDA requests to the submitted labeling and find that the
revised labeling contains the requested changes and is satisfactory.

made to Burroughs Wellcome management to determine the status o
e absorption study which was requested in the approval letter. (A
determination was to be made of the amount of permethrin absorbed sfter a
single application of the drug). We were informed that the study has been
completed and the results will be submitted “within a month.”

Finally, we have received a memorandum from the Division of 0TC Yrug

Evaluatior which recommends that "hypersensitivity to ragweed”™ be added to

the Contraindications for this drug (memo dated March 16, 1987, signed by

Dr, Gilbertson). The OTC monograph for pediculicides proposes the following |
statement under "Warnings™: “Use with caution on perscns allergic to \
ragweed.” We do not feel that there are sufficient data available to justify

ragweed allergy as a contraindication to use of Nix. No adverse reactions of

this type was noted in clinical trials or during subsequent marketing. 7he !
labeling for this product is adequate as submitted April 25, 1986.

Pt losesd

David C. Bostwick

Po A. H\lp‘.le, M.D.

Recommendation: None at this time.

cc‘l
+ Orig NDA

ﬂgzﬁg yéa Y. =7 7/l 4 .

(f_,dHEy-BISIPAHuene
—_HEN-815/DBostwick:is/6/18/87
2500m C.¢.%
1 [l f-h
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Division of Anti-Infective
Drug Products

Chemist's Review #2

Date Completed: 7/19/85

AT, Qﬁlmss -

Spensor: Burroughs Wellcome Co.
3030 Cornwallis Road
Research Triangle Park, NC 27709

2. Product Names:

Non-proprietary: permethrin, cis: trans (25:75)

3. Dosage Form & Route of Administration: Rx, Cream rinse for hair

4. Pharmacological Cat$ggry and/er Principal Indication: Topical
peaicu11cige and ovicide

5. Structural Formula ard Chemical Name({s):

B. 1. Initial Submis:{gg: - 2/28/85
2.  Amendments: 7-11-85; labeling 8-15-85

C. Remarks:
Most deficiencies noted in Chemist's Review #1 have been satisfactorily
addressed. (Questions relating to Tabeling have now been resolved. (21 CFR
201.10(2)). '

Method validations have not been completed.
0. Conclusions and/or Recommendations:

ethod valtidation resuTts have not been received. Mo action is indicated
until they are received.

- ' , .;J ' ’ {
"‘.’;"(:.’L, e LI P — ey

- Lola G. Wayland
cc: Orig. NDA '
HFN=-815 HFN-815/CS0 HFM-815/Wayland: qm 8/29/85

R/D 1 by: ARCasola 8/29/85
H%ﬁ% Ae &f30les
0
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NDA 19-43%
Sgonsor: 0ughs 1come CO
3030 ornwa\\is Ro2

jcal Cat ] :
peEicuTici%e and oviciae.

5. a and Chemical namels):

Structura\ Formu)

L 4
Pormatiuin 2%/7% spreins .. w wixlS® of Us el wd ‘rﬂ;Wﬂ o >
erhnul-ﬂ‘. I‘-Uan:r-yl-!'u‘.r-ﬁcﬂwml) ndgwqp“-l‘-cnm-yml ne "
_ml\d umo‘!z)n'ls. ﬂ,ﬂ A : o :

g, 1. 1nitial gubmission: 2/28/85%
c. Remark
Severa1 d ficiencies exist relating 1o 1aboratory rrols d gtability
tch have been c jcated ¢ the applicd \ gulatory dvisor (see
meeting T& nhods yalidations have D re yed of poe an
Atlanta pistrict.
D. conclusions and/oY Recommendations:
e applcd on 1s e cient ¥ reqar manufac uring 3n controls
under 605 (b) (4} of th Act. The applicd nas agreed 1o respond in 2
rimely manner to the meetind report (3 g-85), and t 1 (5-16-85)
{attached) describing the deficiencies,se a non-approve jetter should not
jssue at this tine.
g [véfgéknvfcﬁf
1ola G waylan
s Rl —rueais/veytand: @ 5/ 0/85 g
N- = wayland: @@ rl PR
r/D 1nit. by: ARCasold 5/11/8% HiC ’/2'}
HFN-B\S/MO
4043b



Division of Anti-Infective
Orug Products

Chemist's Review #3

Date Completed: 9/23/3%

A1, -NDA 19-435
$ponsor: Burroughs Wellcome Co.
3530 Cornwallis Road
Research Triangle Park, NC 27709

2. Product Names:

Non-propriatary: permethrin, cis: trans (25:75)

3. Dosage Form & Routa of Administration: Rx, Cream rinse for hair

4. Pharmacological Category and/or Princ.pal Indication: Topical
pediculicide and ovicide

5. Structural Formula and Chemical Name(s}):

B. 1. Initial Submission: 2/28/85

2. Amendments: 7-11-85; 8-15-85

C. Remarks:
Method validation results have been received from Atlanta District
(sent 8-1-85; rec'd by me %-19-85) and the Pivision of Drug Chemistry.
Minor difficulties were experienced with the NDS, partly because not all
degradation products could be cbtained. Results of testing the drug
product are satisfactory and are consistent with results reported by the
manufacturer, The assay method for permethrin in the creme rinse is
suitable to serve as a regulatory method.

D. fLonclusions and/or Recommendations:
Method vaTidation results are satisfactory. The NDA submission is now
approvable from the manufactur ing and controls standpoint.

- '
L ™ R A ',_v,s;,'..\.-,'_/;‘&

Lola G. Wayland
cc: Orig. MDA

HFN-815 HFN-Q;§/CSO HFN-BIS/wqylandi,gm 9/24/85
R/D Init. by: ARCasola : W v/3. )
HFN-815 /N0 FRC 3o

0092¢
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REVIEW & EVALUATION OF PHARMACOLOGY & TOXICOLNGY DATA

NDA 19-435 (Original Submission, dated 2/28/85)

Date Received: 3/5/85

Date Review Completed: 7/22/85

Applicant: Burroughs Welcome Co., Research Triangle Park, NC

Drug: Permethrin Creme Rinse, 1%

Al ternate Name: 21773

Category: Pediculicide [Eradication of Pediculus humanus capitis (head Vice)]

Related Submissions: IND i _ .. (Permethrin Creme Rinse, 1%);
IND fpermethrin 5% Dermal Cream (scabicide)]
Chemistry:

CHy CHy A~

.. H ~H PPN : 0
etedn gocHiT T
0O

\\ Permethrir is a mixture of the cis and trans isomers of the
active synthetic pyrethroid, (+,=)~3~phenoxybenzyl-3-(2,2-
dichlorovinyl)-2,2-dimethylecyclopropanecarboxylate. The permethrin :
produced by The Wellcome Foundation, Ltd., Dartford, Ergland, used a
in the manufacture of PERMETHRIN 1% CREME RINSE, consists of 25%
cis and 75% trans forms of the molecule
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Composition:

PERMETHRIN CREME RINSE, 1%

Each Gram Contains 10 mg Permethrin

-

g per 100 g

$ Permethrin, Medical Grade
(includes 5 percent excess)

Isopropyl Alcohol USP
(includes 1 percent excess)

#  Hair Conditiconer 18N195-1M

* The weight of permetihyin is to be calculated from the potency factor
supplied by Quality Assurance. The weight of Hair Conditioner
18N195-1M is adjusted accordingly. '

** Hair Conditioner 18N201M may be used as an alternate.

Both 18N195-1M and 18N201M contain the same components and at the same
concentrations, except for the dyes as follows:

Conditioner 18N195-1M contains FD&C Yellow No. 6, whereas conditioner
18N201M contains FD&C Yellow No. 5. Components are listed in Kolmar
DMF o o ‘

Clinical Indications: Permethrin Creme Rinse 1% is proposed for

Tngl ;Tication t nt of infestation with Pediculus humanus var.
P e Tice) and 125 Retreatment may be required for less than

h lice) and 1ts eggs. .
cua :Jt?1 sfhi gggients} The ‘labe??ng recommends that the the drug be applied f%
10 min. after the hair is shampooed & dried, then allowed to remain on for

min. before being rinsed off with water.

Previous Pharmacology Reviews: IND'. | Nriginal Submissions of
both dated 3/731/83; reviews of both dated 5/2/83. X
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Labs Performing Studies:

{A)
tR]
{cl
{o]

+* -

i

fl

Lab
[A)

[A)

(8]
(8]
(8]
(8]
(8]
# [C]

T.P.S.

Wellcome Research Labor

Inc, Mt. Vernon,

AL

Lab indicated under "Title".
Foreign Studies

Ret.

48

52

57
58
59

61

Documer:t #

TPZ1/82/00Z4

TYHK/83/0003

TTEP/82/0130
TreEP/82/0127
TTEP/82/0128
TTeEP/82/0129
TTEP/B2/0126

Page 3
List of Preclinical Studies
Wellcome Research Laboratories, Research Triangle Park, NC
Indiana
atories (Berkhamsted), U.K,
" (Beckenham), "
Title Volume Page
Everitt, B.J. (1982). The general pharmacology of BW 21273 1.3 105
Pharmacnlogy - Metabol{ism
Allsup, T.L. & Hubbell, J.P. (1983). The parcutanenus absorption of
permethrin following application of dermal formulations to male rats 134
m:o%msmmm. H.L. & Nelson, D.C. Dermal penetration & distributtfon
of '%C-l1abeled permethrin isomers (Study # 75-51-035]-83) 181
*U.S. Army Eavircamental Hygiene Agency, Aberdeen Proving Ground, MD
Acute Nral Toxicity Study of 1% Permethrin Creme Rinse in the Rat 1.4 ]
Acute Dermal Toxicity Study of 1% Permethrin Creme Rinse in the Rabbit 22
Acute Eye Irritation Test of 1% Permethrin Creme Rinse in the Rabbit 46
Acute Skin Irritation Study of 1% Permethrin Creme Rinse in the Rabbit 17
Sensitization Study of 1% Permethrin Creme Rinse 1n the Guinea Pig 108
21273 (25/75) Effect of Different Solvents on the Rat Oral Toxicity 150

62

HEFG 75-4
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Lab Ref. Document #
# [C] &3 HEFG 75-8
#[C] o4 HEFG 77-7
#[C] 65 HEFG 77-5
# [C] 66 HEFG 74-6
£ (C] 67 HEFG 74-3
# [C] 68 HEFG 74-10
¢ [C] 69 HEFG 74-9
#{C] 70 HEFG 76-1

(o]
#[{c] N HEFG 78-14
# [D] 7< BPAT 7419
#[D) 73 BPAT 74/10
# (D] 74 BPAT 74/12
# [D} 75 BPAT 79/3

(A] 76 TTEP/77/CO01

Page 4

Title Yolume

21773 (25/75) Acute Toxicity Studies by Various Routes 57 Administration
in the Rat, Mouse & Chick

21773 - Dermal Toxicity in the Male Rat
21273 - Dermal Toxicity in the Female Rat
Ocular Irritency of 21273 in Rabbits

Guinea Pig Sensitization Study with 21273 Using the "Maximization”
Test Method

Ten-Day Cumulative Oral Toxicity with 21773 in Rats
Ten-Day Cumuylative Oral Toxicity with 21773 1n Mice

217273, Rat Oral 90-Day Study

Permethrin Oral Administration to Dogs for Six Months 1.5
Feta! Toxicity Stusy of BW 21Z73 {NRDC 143} in the Rabbit

Fetal Toxicity Study of 21773 {NRDC 143) in the Rat

Fetal Toxicity Study of 21273 (NRDC 143) in the Mcuse

Multigeneration Reproduction Study of 21773 (Permethrin) in the Rat

Mutagenicity of BW 21Z73 in L5178 Y/TK*/~ Mouse Lymphoma Cells
With and Withovt Exogencus Metabolic Activation

sy i il R

Page

159
175
180
183
186

190
208

215

89
m
136
160

318
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Lab Ref. Document # Title Yolume Page
#[B] 77 HEFG 75-10 21273, Dominant Lethal Study in Faie Mice 335
{B] 78 HEFG 77-C3 Preliminary Investigation of the Neurological Effects in Rats Offered
Diets Containing NRDC 143 345
$ x 79 HEFG 80-33 Potential Toxicity & Oncogenicity in Dietary Administration to Rats
for 104 Weeks *Life Science Research, Stock, Essex, England 1.6 7
# [C] 80 HEFG 81-C044 Potential Toxicity & Oncogenicity in Dietary Administration to Rats
for a Period of 104 Weeks; Addendum to Final Report (HEFG 80-33) 1.9 ]
# [C] 81 HEFG 81-C045 Potentfal Toxicity & Oncogenicity in Dietary Administration to Rats
for a Period of 104 Weeks; Summary Tahles of Tissues Examined &
Occurrence of Neoplasms; Addendum to Final Report (HEFG 80-33) 1.12 356
# {c}] 82 HEFG 81-54 Potential Toxicity & Oncogenicity in Dietary Administration to Rats
for a Period of 104 MWeeks; Justification of Exact Number of Tissues
Investigated; Addendum to Final Report (HEFG 80-33) 363
# [C] 83 HEFG 80-29 Carcinogenicity Study in Mice with Permethrin (BW 21773) 1.13 1
# [C1 84 HEFG 81-C049 Potentia) Toxicity & Oncogenicity in Dietary Administration to Mice;
Addendum to Final Report (HEFG 80-29) i.15 1
[A] 85 TTIDR/81/0030 Additional Historical Data on Incidence of Mouse Pulmenary Lung Adenoma,
and Statistical Analysis of the Incidence of ling Tumor in Female Mice
Treated with Permethrin 1.19 424
* 85A Permethrin. Assessment of Chronic & Oncogenic Effects: A Summary
*Tox. Branch, Hazard Eval. Div., Office of Pesticide Programs, EPA 44]

{See my review of Report by EPA.}
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- Review of Preclinical Data

The bulk of the preclinical data has been previously reviewed; see "Previous
Pharm. Reviews", p.o . Also the reader is referred to Yols, 1,20 & 1.21 of
é%fl/p

the NDA for a clini

reclinical biblicgraphy (50 references) from the

puvlished literature dealing with the chemistry (structure, activity,

bicchemical, etc.),

pharmacology & toxicology of pyrethrum tnsecticides &

retated products (organophosphates, carbamates, etc.),

Preclinical data no% previcusly reviewed are: Ref. Nos. 53, 85 & 85A of the
"List of Preclinical Studies."

Reference No, 53:

Dermal Penetration

& Distribution of 14C-labeled Permethrin Isomers in

Kabbits ¥ Dogs:

15 quoted below:

/A
&,

‘The sumnary report provided by the U.3. Army 1s adequate and

The fnsecticide permethrin has Doen proposed as an

Purpose.
1-;*.gnan€'§n'hilitary fatigue uniforms., Formulations contain varying

Cis<tirang isomer

mixtures of the chemical. The potential for skin

penetration and bodily distridytion of individua’ tsomers and a 50/50 mixture
waS assessed in dogs and rabbits using the radioladeied chemicals.

b. Essential Findings/Conclusions. Absorption of topically applied
permethrin Tsomers as measured in excreta through 7 or 14 days registered 30

percent in radbits and 1G»percent in dogs. Urinary excretion was the primary
elimination pathway dccounting for neariys’5 parcent of radiosctivity
dppearing in excreta, vsually within the Tirst 24 nours. Radiocardon
Fecovered in feces was consistently higher (2.5 X) following cis permethrin

application than

for trans. Absorption/elimination kinetics for the

cis-trans mixture generally fell between values odserved for the individual
isomers. Mo affinity for tissue binding of permethrin moieties was olLserved

in efther animg)
of permethrin i1n

model. Based on the current and earlier tests, dbsorption
man shoyld dbe less thar 8 percent of the applied dose. The

projested bicevailability to man from permethrin impregnated fabric {6.129

ng/Cm

) should de less than 0.026 mg/kg/day.

€. Recomendations, It fs recommended that Dermethrin be apgroved for
furtnsr 832:19 a3 4 clothing or fadric {mpregrant at concentrations to 0.12%

mg/cm
formulations,

Reference No. 85:

and thyt the trans isomer significantly predominate in commercia)l

Additional Historical Data on Incidence of Mouse Pulmonary Lung Adenoma:

Historical contro

ata concerning mouse pulmonary Tung adenoma was submitted

in response to a critique by EPA. This comprised the incidence in controls

from 11 carcinogenicity bioassays.
econfirmed his initial conclusion r

After statistical analysis, the applicant
e: the B.W. mouse study (discussed below).

-
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Table 1
B.W. Mouse Study

Incidence of Lung Tumors in F Mice (CFLP) Treated with Permethrin

Dose Tested » Perceat
n;[kgéduz No. of Lung TBA/No. Examined Incidence
m'-_*m

*Lung tumor-bearing animals

The table below gives the incidence of lung tumofs fn untreated female CFLP
mice from 11 studies, in which the number of lung TBA is known and documented.

Table 2
Pezcent
Study No. of TBA/No. Examined Iacidence

The applicant pointed out that the control value {(3.1%) in the 8.W. mouse
study was quite low compared to the historical values (range of 12.5-30%) and
that the mean % of lung TBA in historical controls (19.2%) is about equal to
that of the HD treated group (20.6%). Furthermore, statistical analysis
showed no significant findings and it was concluded that permethrin was not
oncogenic in mice in the B.W. study.
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Reference No, 85A

Permethrin. Assessment of Chronic & Oncogenic Effects:

Introjuction: The appifcant submitted 7 chronic oncogenicity feeding studies
to EFA 1n support of requests to register food and other uses of permethrin,
The following comprises a summary of the EPA report.

Table 3

List of Studies Submitted to EPA

Animals Duration Dosage Levels
Studx ~ {No/Sex/Group) (Weeks ) (Nominal ppm)
A. Mouse:
1. IC1 70 98 0, 250, 1000, 2500
. PMC-II 7% M 104 0, 20, %00, 2000
3 F 0, 20, 2500, %00¢C
* Ry g 100 92 0 |
4 78 10, so, 250%
B. Rat:s
1. ICI 60 104 0, 500, 1000, 2500
2, PMMC 60 104 0, 20, 100, S00
*¥3, B-w 60 104 o, 10, 50, 2so0¥

Note: Test material was 40:60 cis:trans isomer in all studies except the

B.W. studies (25:75).
*mg/kg/day M= males; F = females

(a) *#4 (mouse) = Ref. 83 - HEFG 80-29; #3. (rat) = Ref. 79 - HEFG 80-33.
Both were previously reviewed.

(b) The remaining (3 mouse & 2 rat) studies were not submitted in this NDA nor

in the parent IND's; tne reason for this omission was not accounted for by
the applicant.

(c) Since EPA had to integrate all the data to arrive at a fipal conclusion,
references 83 & 79 will also be described below with the other studies {as
reviewed by EPA).
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Labs Performing Studies: To be designated as in the above EPA Table.

Mouse:

1. ICI Central Toxicology Laboratory, ICI

2. FMC-I*» Not disclosed or reviewed {see below).

3. FMC-II Bio/Dynamics, Inc.

4, B-W Applicant

Rat

1. ICI Central Toxicology Laboratory, ICI

2. FMC*> Bio/Dynamics, Inc. {Very limited in usefulness; see below.)
3. B-W Applicanrt

The following is a slightly edited (summarized) version of EPA's review:

%k

The FMC-I mouse study was flawed by dose level changes in the MD & HD gps
and by an animal identification probiem, For these reasons, the study was
disqualified by EPA.

The FMC Rat study was judged to be of vary limited usefulness with regard
to evaluation of lung tissues for tumors. This resulted from a failure to
treat lungs from control & test animals in a comparable manner during the
preparation of these tissues for microscopic exam.

The remaining 5 studies were judged to be adequate in evaluyating the
oncogenic effects of Permethrin. Four of these, the exception being the
FMC-II Mouse study, were also found to be useful in evaluating the chronic
toxicity of the compound,

Abbreviatiors to be used: PT = permethrin; inc = innrease; dec = decrease;

43S = svatistically significant

Mouse Studies

1.

ICT Mouse Study

Strain & # Animals: Alderly Park mice; 70/;ex

Dosaga, Route & Duration: O, 250, 1000, 2500 ppm in the diet for 98 wks
(sacrificed at 26, 52 & 98 wks)

Results: Relevant non-oncogenic effects observed during the study were:
nc’d mortality; inc'd liver enzyme (aminopyrine-N-demethylase) & liver
wts; eosinophilia of hepatocytes Yn both M & F at 2500 ppm. Liver changes
observed in this study were considered to be related in large measure to
the induction of 1iver microsomal enzyme activity. Minimal liver changes
were also observed 2t 1000 ppm, but not at 250 ppm.
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Table 4

Number of Animals witp Lung Neoglnsmc
: Males (ng\ Fenales ¢ m)
JL * . |

Jenona ~11/70 6/70 13/70 17/70 1l/7¢ 8/7¢ 10/7¢ 18/70 -
*(15.7) (8.6) (13.6) (24.3) A18.7) (11.4) {14.3) (21.4)
1JeNOCAr~
cinoma & ¢ 0 0 0 0 1 1 1
denoma
ncidence

STight inc in lung adenomas in M showed a trend {SS), but pairwise
tomparison for both saxes did not reach SS. Mean time for tumor
development dig not suggest a shortening of the Yatency period by PT.

Conclusions: EPA was not certain that Tung neoplasia in this study was
rug-related, However, since lung adenomas were encountered in 2 other

studies (FMC-11 Moyse & B-N Mouse), £PA wWas cautious about disregarding
the effect,

2. FMC-I Mouse Study: Not reviewed by EPA.
3. FMC-11 Mouse Study |

Strain & # Animals: Charles River ¢p-] mice; 75/group

Route & Duration: ip the aiet; 104 wK S

Dosages: 0, 20, 500 & 2000 ppm to M; 0, 20, 2500 & 5000 to F

Relevant Non-onco enic Effects: Inc'd mortality in M at 2000 ppm; inc'd
ver wts In F a PPM; inc'd Yung wts in F at 5000 ppm;
Histopathologica]]y, “focal areas of alveolar cell preliferation® {inc'd
Nos. of lung cells) was observed with dose-related Incidence in PT-treated
F. Multifocal hepatocytomegaly (inc'd 1iver cell vol.) was observed with .
inc'd frequency in both sexes at the HD levels & 4 tg a lesser extent in
the other treated gps. Necrosis of the Tiver did not follow a
dose-rel ated pattern. Hepatocytomegaly was thought to be probably related
to enzyme induction (as Suggested by the other mouse studies) rathep than
being & precursor of necrosis {i.e,, pPT toxicity).

Oncogenic Effects:

a) Lung: There was an inc'd incidence of bronchioalvenlar adenomas {two -
separate pathology reports) in £, byt not in M, compared to contrels
1}, as follows:
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b)

Group I 20.0%
IT (LD) 31.6%
I11 (MD) 46.7%
Iv (HD) 58.7%

Furthermore, the number of F mice with alveolar cell adenomas, alveolar
cell carcinomas & adenomas and/or carcinomas, demonstrated a sig. dose
response.

various methods of statistical analysis led to the following conclusion
by EPA: "Administration of dosage levels of 2500 ppm & 5000 ppm of PT
to F mice in this study resulted in a sig. dose-related inc'd incidence
of alveolar cell neoplasms (adenoma and/or carcinoma). For alveolar
c2ll carcinomas (alone), the data are somewhat less convincing at the
dosage level of 2500 ppm, but there is nevertheless clear evidence of a
sig. dose-related inc in alvenlar cell carcinomas, particularly at 5000
ppm. PT apparently enhanced the normally expected spontaneous lung
tumor incidences in the F, only, in this study."

Note: According to EPA, the total data base did not suggest a dec in
Tatency by PT for induction of tumors.

Liver: The incidence of M & F with liver neoplasms {hepatomas &
hepatocellular carcinomas) was as foltows: M (%) F (%)

Group I T .
I1 39.7 9.2
111 4€.6 32.9
Iy 3.2 40.0

The test for homogeneity of the distribution of Viver neoplasms in M
was marginally sig. at p = 0.0740 (one sided test). In F, there was a
S time-adjustad dnse-related trend (Peto's Prevalence Method) with
b~y 5.5 x 10-10 for liver adencma and/or carcinoma. However, the inc¢
in hepatomas, and not hepatocellular carcinomas, accounted for the
inc'd incidence in F. The incidence of hepatocellular carcinoma was
not dose-related. There was no indication of a dec'd latency period
for 1iver tumors,

An EPA/FDA joint audit of this study and laboratories conducting
/analyzing the results of this study showed it to be useful in
determining oncogenic, but not chronic, toxicity effects.

4. B.W. Mouse Study

Strain & # Animals: CFLP mice; 100/sex in control gp, 75/sex in test gns

yse, Route & Duration: 0O (C), 10 (LD), 30 (MD), 250 {HD) mg/kg/day

in the diet for 92 weeks

Relevant Non-oncoaen1c Effects: Inc'd liver wts in M & inc'd kidney wts

Tn T at the AD. Histologically, M & F of the HD gp showed an inc'd
incidence of cuboidal/columnar metaplasia of the alveolar epithelium of
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the lung (C = 0% for M & F vs, 4,1% in HD-M & 6.8% in HD-F). "Although
controversial, this lesion Ts considered by some pathologists to be a
precursor of lung neoplasms in mice."

Oncogenic Effects: There was a dose-related trend in F (but not M) for

adenomatous tumors in the lungs, as follows: F ?
T 30
LD 7.0
MD 9.5
HD 20.3

The incidence was, however, still within historical control range (see EPA
report, pp. 25-26).

The occurrence of 3 adenocarcincmas in the Tungs of 219 PT-treated F in
this study was not indicative in the opinion of EPA to be drug-related.
EPA concluded that “the inc'd incidence of lung tumors [adenomas] in F
mice observed in this study, together with the other supportive evidence
observed in this study, to be highly suggestive of a possible oncogenic
effect in lungs of F - particularly when considered in relation to the
results of the other two oncogenic studies in mice."

Studies

ICI Rat Study: The EPA summary (slightly edited) states the following:

Doses of 0 (C), 500 (LD), 1000 (MD) & 2500 (HD) ppm of PT were
administered in the diet to Wistar rats (60/sex/group) for 104 weeks:

11 or 12 rats/sex in each dosage group were sacrificed at 52 wks, the
remainder at 115 wks. Relevant non-oncogenic effects were: mortality
inc'd in M & dec'd in F at the HD; 1iver wts inc'd in M & F at the MD & HD
and in M c~'y at the LD; liver enzyme (aminopyrine-N-demethylase) activity
inc'd in d 7 at the MD & HD; hepatocyte vacuolization or hypertrophy in
M & F at the MD & HD; kidney wts inc'd in all treated M; pituitary wts
inc'd in M at the MD & HD. Body tremors were alsc observed in M & F
during the first 3 wks of the study at the HD.

Conclusion: PT was considered to be non-tumorigenic in this study.

FMC Rat Study: PT was administered in the diet to Long-tvans rats

(60/sex/group) for 104 weeks at dosage levels of 0, 20, 100 & 500 ppm;
10 M & 8F from the 100 ppm group were killed at 52 wks. The remaining
animals were kiled at 104 wks.

Relevant Non-oncogenic Effects: 1Inc'd Tiver wts for M at 100 & 500 ppm.

Oncogenic Effects: There was an inc'd incidence of adenomas &

adenocarcinomas in the lungs of M rats in this study. However, this study
was judged by EPA to be of very limited usefulness with regard to
evaluation of lung tumors because of serious flaws in histological
methodology (for details, see pp. 15-16 of that report).
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£PA concluded the following: “Evidence suggests the possibility of an
oncogenic effect occurring in the lungs of treated M rats in this study.
sufficient uncertainty regarding the validity of the incidence figures,
howe:er, precludes making a scientifically supportable evatluation of the
results.”

3. B8.W. Rat Study: The EPA summary report (s1ightly edited) states the
FolTowing:

PT was administered in the diet to Wistar rats (60/sex/gp) for 104 week s
at dosage levels of 0 (¢}, 10 (LD), 50 (MD) & 250 (HD) mg/kg/day.

Relevant nen-oncogenic effects observed at the HD were: inc'd mortality
in M; inc'd Tiver wts in M: hepatocyte hypertrophy in M & F; focal
disturbances in growth pattern of thyroid fFollicular cells in M & £, The
microscopic 1iver & thyroid changes were also observed in M & F at the MD.

Mone of the tumar types observed in this study were considered related to
or attributable to the ingestion of PT.

Non-oncogenic MOEL (no effect level) For Mouse Studies

EPA indicated that some of the liver changes noted in all 3 mouse studies were
associated with liver microsomal induction {s1ight inc in liver wts &
aminopyrine-N-demethy1ase activity) and were therefore not considered to be 2
toxicological manifestation of PT. However, other 1iver histopatholog1ca1
offects that could be of toxicological significance were ysed to datermine the
NOEL (inc in liver wt, multifocal hepatocytomegaly, hepatocytic pigmentation s
eosinophilia of hepatocytes).

cpA concluded the following: ..."that liver effects were present in the ICI
Mouse Study at 1000 ppm (150 mg/kg/day) and higher, and in the g-W Mouse study
at 250 mg/kg/day....liver effects were not present in these studies at levels
of 250 ppm (37.5 mg/kg/day) & 50 mg/kg/day. The unusual pattern of
distribution of mul tifocal hepatocytomegaly & necrosis of the liver cells in
the FMC-11 Mouse study (i.e. in control & treated groups) is very difficult to
interpret. These effects could be attributable to the general animal health
problems cbserved in this study or, in the case of heyatocytomegaiy. to the
ingestion of PT. The Toxicology Branch takes the position that the
hepatocytomegaiy opserved in the 2000, 2500 & 5000 ppm (300, 375 & 750
mg/kg9/day) level mice is treatment-related. The weight of evidence favors the
50 mg/kg/day level in the B-W Mouse Study as an appropriate mouse
non-oncogenic NOEL."

Non-Oncogenic NOEL for Rat Studies

EPA concluded the following: "As with mice, a consistent finding in a11 3 rat
studies was liver changes known to be associated with induction of the
microsomal enzyme system. This induction phenomenon, for reasons already
presented, was again not considered to be an adverse or toxicological effect
of concern. The other toxic effects [discussed previously) were used to
determine a non-oncogenic NOEL for the rat studies. The NOEL for each study
was judged to be: FMC Rat Studv 100 ppm or 5 mg/kg/day; ICI Rat Study, & 500
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ppm or & 25 mg/kg/day; the B-W Rat Study, 10 mg/kg/day. Based on the weight
of evidence in all 3 rat studies, the non-oncogenic NNEL for rat is judged to
be 5 mg/kg/day."”

Nverall Assessment of the Oncogenic Potential in Experimental Animals by EPA:

According to the International Agency for Research on Cancer { IARC), "the
widely accepted meaning of the term 'chemical carcinogenesis' --- 15 the
induction by chemicals o7 neoplasms that are not usually observed, the ear!ier
induction by chemicals of neoplasms that are usually observed, 3nd/or the
induction by chemicals o“ ~are neoplasms than are usually found". EPA
considers this definit.. 3 the following 7 criteria to evaluate
oncogenicity [by PT] {1 ex, ..-imental animals when multiple oncogznic studies
are availabie.

1. Oncogenicity in different {a) species, (b) strains, (c) sexes and
(d) organs

2. Presence of rare neoplasms & rumbers of different types of neoplasms in
one or more species

3. Increased incidence of malignant neoplasms

4. Decrease in latency (time to tumor discovery)

5. Dose response relationship

6. Mutagenicity tes*s (See * below.)

7. Spontaneous tumor incidence in untreated animals

For discussion of all of the above, the reader is referred to the EPA report,
pages 21-26.

* YA battery of mutagenicity tests has been performed on Permethrin to
detect gene mutation, chromosomal aberrations and primary DNA damage. These
tests included studies on S. typhimurium and E. coli (with & without
activation), mouse 1ymphoma, dominant lethal, rat cytogene‘lcs, mitotic
recombination in yeast, DNA repair in £. coli and B. subtilis and unscheduled
DNA synthesis in human fibroblasts. In none of these studies has Permethrin
shown a mutagenic potential.

The mechanism of tumor induction by Permethrin apparently does not cperate
by biological mechanisms which directly involve the genetic integrity of the
cell,"”

For the "Summary & Evaluation of Criteria Data" by EPA, please see copies of
pages 27-31 of the EPA report, attached to this review (Appendix I).
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Comments on Carcfnogggic Studies:

The applicant submitted to FDA actual reports of only 2 carcinogenicity
studies (B-W mouse & rat studies; see Pharm, Rev, of IND 1ated
3/31/83). However, they have submjtted, in this YDA revort, the review of EPA
which encompasses the above-menticned studies and in addition, 5§ {3 mouse, 2
rat) other carcinogenicity studies., Based on the data submitted only to FDA,
I had concluded that PT was not found to be tumorigenic in either species.
Both EPA & | arrived at the same conclusion ragarding the B8-W rat study.
However, EPA does not entireiy share my conclusion about the mouse study,
although the incidence of lung tumors in the hiah-dose females was within
historical control range (see p. 17 of IND | review}. On page 26 of
their review, EPA states the following: "Comparison of tne cbserved lung
tumor incidences in the three long-term mouse studies with w.~ historical
control incidences for either sex ratses the possibility that these tumors may
not be directly related to the ingestion of PT, but rather, may be simply an
expression of the variability of the spontaneous and naturally occurring
incidence of this lesion in mice, This is particularly true for males for
which no tumor/dose relationships were found. Toxicology Branch recognizes
some merit in tiis poin~ of view, However, the definite lung tumor-dose
relationship found for the females in the FMC-II Mouse Study and the lung
tumor-dose relatec¢ trend for the females in the B-W Mouse study cannot be
ignored. Toxicology Branch considers >he Tung tumor incidences observed in
femaies in these two studies to be supportive of one ancther." It is
therefore apparent that EPA had more mouse data (than FDA) in arriving at the
above conclusion, which deserves merit in my opinion.

[t is my opinion that the EPA review/report is extremely thorough and
ccmprehensive and 1 share the opinjon of EPA reviewers concerning the
oncogenic petential of PT, which states "that PT's potential for induction of
onccegenicity in experimental animals is low and that the 1ikelihood of
oncogenic effects in humans is nonex’stant or extremely low." Therefore, I
see no reason for requestint submission of the data (5 additional
carcinogenicity studies) not submitted to FDA, since I support the -oncliusions
of EPA. Mureover, PT Creme Rinse 1% will most probably be used only once or
twice in the lifetime of a human.

Evaluation/Overview

Clinical Use: Permethrin Creme Rinse 1% will be used as a pediculicide
{(singie application, retreatment may be required for less than 1% of the
patients). Permethrin, the active ingredient, is a synthetic pyrethroid.

Foreign Studies: The majority of the preclinical pharmacology/toxicology
studies were performed abroad and are considered pivotal to a conclusion with
regard to sarety, These included various types of studies, e.q., acute
toxicity, subchronic & chronic toxicity, reproduction, mutagenicity &
carcinogenicity studies (see 1ist on nages 3-5 of this review),

Overview ‘highlights) of Preclinical Toxicity Evaluation: In mice & rats
treated IP with goses of permethrin {PT) up to 1000 mg/kg, the drug was

relatively well-tolerated and the LDgg value in both species was greater

oy
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than 1000 mg/kg9. In rats treated PO with 1% PT Creme Rinse, the LDggy was
greater the 5 g/kg. LDgp values for mice & rats of PT formulated in
different vehicles were:

Species Route  Formulation LDsq_{mg/kg)
Mice PO
IV .
Rats PO -
Dermal
Iy

In rabbits, the LDgg of 1% PT Creme Rinse applied dernally under occlusive
dressing was greater than 2 g/kg. Rats exposed dermally for 24 hrs to a 40%
w/v sol‘n of PT fn xylene showed no signs of toxicity ciinicaily or at autopsy.

A study was carried out in rats dosed with PT (up to 15 days) at 6000 ppm of
various cis-trans isomers (respectively, 25:75, 40:60 & 90:10%) to determine
neurological effects. The severity of CNS symptoms (hyperexcitability, body
tremors, flat-footed gait) appeared to be directly related to the cis isomer
content. Both lignt & electronmicroscopy of the peripheral & CNS tissues were
inconciusive in determining the etiology of the CNS disorders.

The sensitization potential of .

in ! : was assessed in dermally treated guinea pigs. PT was not a
sensitizing agent in these test svstems. Dermal irritation studies with

in rabbits . . C . . revealed that tne
test material was only mildly irritatina. Apolied to the rabit's eye (0.1 ml
of ' nonirritating,

and an ocular hazard under normal conditions of use in humans ..as predicted to
be highly unlikely.

PT w/w was formulated in several commerically available lotions (creme rinses)
and these were applied once to dogs' hair at 50 g/dog. Samples of hair
analyzed during 14 days of the study revealed that formulations containing
1 left large conc'ns of PT on hair and that the addition of
did not necessarily lead to a higher PT conc'n of the hair.

Absorption of topically applied 14C-permethrin (study performed by U.S.

Armed Forces), as measured in excreta up to 7 or 14 days after application, "~
was 30% in rabbits & 10% in dogs. Urinary excretion accounted for 75% of the
radioactivity, usually within 24 hrs. Radiocarbon recovered in feces was

always higher (2.5x) following cis PT application than for trans. It was

estimated that absorption of PT in man should be less than B% of the applied

dose. The projected bioavailability to man from permethrin impregnated fabric

(U.S. Army uniforms; 0.125 mg/cm2) would be less than 0.026 mg/kg/day.

Pharmacokinetic studies were carried out in r.cs dosed IV or dermally (several
formulations) with PT. These studies revealed the following: -

1. PT and/or its metabolites were extensively absorbed following derma)
application.
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2. Rat skin was an important site of PT metabolism and possibly
conjugation, thereby 1imiting the systemic availability of the parent
compound.

3. Metabolism of PT to the cisand transDCVA's (trans or CIS - 3 (2,2 -
dichlorovinyl)-2, 2-dimethylcycTopropane-carboxylic acid} was not
dose-related, with higher doses favoring more DCYA formation,

4. Following appiication of 1% creme rinse, about 5% of the PT was
absorbed into rat skin prior to washing at 10' after application.

5. After dosing with 5% dermal cream, the urinary excretion of the DCVA's
tended to pe fairly constant for several days and, therefore, the cream
appearzd to establish a “reservoir” for PT. However, washing 48 hrs
after application removed most of the PT remaining in the skin,

In a rumber of mutagenicity test systems [S. typhimurium, E. coli, mouse
lymphoma, dominant lethal, DNA repair in E. co‘g ¥ B. subtTifs, and
unscheduled DNA synthesis in human fibrobTasts] pe-formed to detect gene
mutations, chromosomal aberrations and primary ONA damage, PT was found to be
nonmutagenic.

Teratology studies in mice, rats & rabbits at oral dosage levels up to 200 &
400 mg/kg/day of PT showed no potential for the drug to induce teratogenic
effects. In a 3-generation reproduction study in rats with PT at dietary
levels of up to 180 mg/kg/day, the drug produced no effect on growth, survival
or reproductive ability, and there were no ‘drug-related fetotoxic or
teratogenic effects noted.

Oral toxicity studies in rats & dogs (3 & 6 months, respectively) revealed
that doses up to 187 & 250 mg/kg/day were relatively well tolerated in both
species. A higher dose in rats (357 mg/kg/day) caused hype-sensitivity,
cecrease in body wt gain (M), increased liver wts & decreased thyroid wts.

Two carcinogenicity/toxicity studies in rats & mice were performed and
submitted to FDA., Rats were dosed with PT at dietary levels of 0, 10, 50 &
250 mg/kg/day for 104 weeks, Drug-related effects of possible toxicological
significance were: a higher mortality rate (HD, M); body tremors from week 90
on (HD gp); increases in liver wt (HD, M); dose-related increase in the
incidence of periacinar hepatocytic hypertrophy (MD & HD gps) which was
classified as work hypertrophy. Mice were dosed with PT at dietary levels of
0, 10, 50 & 250 mg/kg/day for 91 weeks. Orug-related effects of possible
toxicological significance were increased kidney & 1iver wts in the HD group;
however, there was no histological correlation. It was concluded that 10 & 60
mg/kg/day in the rat & mouse studies, respectivel, were well tolerated.

There was no evidence of an oncogenic effect by © in the rat study. In mica,
there was a higher incidence of benign adenomas of the lung in the HD F
c?z?ared to all r groups, including controls (statistically significant,

p £ 0.0, compared to control). However, most of the affected animals in all
groups bore only a single adenoma and the mean size of tumors in the HD ap was
similar tc that in controls and other groups. In contrast, the incidence of
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lung adenomas was higher in M controls than in the HD M. Also, the incidence
of lung tumors in the £ HD gp was «ithin the historical control range and that
of the F control gp was quite low compared to historical controls, Finally,
in F there w»s no dose-related increase in incidence of malignant tumors or
those bearing multiple lung tumors. In view of the aforementfoned, 1t was
concluded “hat this finding can be regarded as due t3 chance.

Permethrin and its metabolites have been approved by EPA as insecticide
residues in or on certain raw agrisul tural commodities; see Appendix Il
(attached copy of Fed. Reg., Vol. 47, No. 195, Oct. 13, 1982), EPA evaluated
6 3 mouse, 3 rat) long-term carcinogenicity studies; 2 of these w.re
submitted to FDA and the EPA review/report on all 6 was also incorporated in
this NDA and reviewed.

Based on evaluation of all available studies and numerous consultations/peer
reviews, the following was concluded by EPA:

1. A low oncogenic potential was demonstrated in mice. Treated F had a
higher tumor incidence than centrols in terms of lung adenomas (250, 375,
750 mpk/day), adenocarcinomas {750 mpk/day) and hepatomas (375, 750
mpk /day}.

2. There was no evidence of oncogenic potential in rats,

3. The 1ikelihood of oncogenicity in humans is slight.

Recommendations: The following labeling changes are recommended,

Carcinogenesis, Muta enesis, Impairment of Fertility: Statement should be
revised {0 read as follows:

Pregnancy: In the statement proposed by the 3pplica %, insert in the
TTrst sentence after “and rabbits", in Larentheses, the following:
“(200-400 mg/kg/day, orally)."

cc: ONrig. NDA Go.mar€ @t%)

HFN-815 HFN-815/M0
HFN-340 €so
HFN=815/GCDebbas/sm:/8/5/85

f/d init.by:JMDavitt

Appendeces (2) attached.

0036p

Gamil C. Nebbas, Ph.D.
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et Food and Drug Administration
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NDA 19-435

) MAR 31 g5

5,

George M. Lion, Jr., M.D,

Burroughs We.lcome Co.

3030 Cornwallis Road

Research Triangle Park, N.C. 27709

Dear Dr. Lyon:

Reference is made to your New Drug Application dated February 28, 1985,
submitted pursuant to sectlon 505(b) of the Federal Food, Drug, and Cosmetic
Act for Nix (permethrin) Creme Rinse, 1%,

Reference is also made to your additional communications dated May 28, 1985,
July 1 and 11, 1985, August 14, 1985, September 20, 1985, and March 26, 1986,

We have completed our review of this application including the submitted draft
labeling and the application is approved. However, prior to marketing, the
following changes wust be made in the labeling:

1. The first sentence of the CLINICAL PHARMACOLOGY section should
read as follows:

Permethrin 1s a synthetie pyrethroid, active against iice,
ticks, mites, and fleas.

2. The gecond suntence of the second paragraph in the CLINICAL
PHARMACOLOGY section should be revised as follows:

Although the amount of permethrin atsorbed after a single
application of the 1X Creme Rinse hias not been determined
preclsely, preliminary data auggest it 1is less than 2% of
the amount applied.

3. Because residual drug on hair was measured only up to ten days
in the single application study, the last sentence of the second

paragraph in the CLINICAL PHARMACOLOGY section should read as
follows:

Residual persistence of Nix is detectable on the hair for
at least 10 days following a single application.

4, The werd "excellent™ should be deleted from the first sentence
of the "Pediculicidal/Ovicidal Activities” subsection of the
CLINICAL PHARMACOLOGY section, 1In addition, the second sentence
of this subsection should be revised to include the words
“"demonstrated at 14 days" after "head lice."”

8 -

-1,
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5.

7.

-2 -

A third sentence should be added to the INDICATIONS gection as
follows:

If live lice are observed after at least seven days
following the initial application, a secomd application can
be gilven.

The Eg;clnégpnesis, Mutagenesis, Impairment of Fertility
subsection of the PRECAUTIONS section should read as follows:

Six carcinogencity biocasseys were evaluated with permethrin,
three each in rats and mice. No tumorigenicity was seen in the
rat studies. However, species-specific Increases in pulmonary
idenomas, a common benign tumor of mice of high spontaneous
hackground incidence, were seen in the three mouse studies. 1In
one of these studies there was an increased incidence of
prlmonary alveolar—-cell carcinouwas and benign liver adenomas
only in female mice when permethrin was given in their food at a
concentration of 5000 ppm, NMutagenicity assays, which give
useful correlative data for interpreting results from
carcinogenicity bloassays in rodents, were negative. Permethrip
showed no evidence of mutagenic potential in a battery of

in vitro and in vivo genztic toxicity studies.

Permethrin did not have any adverse effect on reproductive
function at a dose of 180 mg/kg/day orally in a three—generation
rat astudy.

In the Pregnancy subsection of the PRECAUTIONS section, the
first sentence should read as follows:

Teratogenic Effects: Pregnancy Category B: Reproduction
studies have been performed i{n mice, rats and rabbits (200400
mg/kg/day orally) and have revealed no evidence of impaired
fertility or harm to the fetus due to permethrin.

The second sentence of the Nursing Mothers subsection of the
PRECAUTIONS section should read as follows:

Because many drugs are excreted in human milk and because of the
evidence for tumorigenic potential of permethrin in animal

studies, consideration should be given to discontinuing nursing
temporarily or withholding the drug while the mother is nursing,

The HOW SUPPLIED section should state:

Nix (permethrin) 1X (wt./wt.) is supplied in plastic squeeze
bottles that contain 2 fl. oz. welghing 56 g.

"u-._‘l
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10. The trade name Nix should be inserted where (Trade Name) was
used in the draft labeling.

The labeling should be revised exac.ly as we have requested and twelve coples
of the final printed version of the revised labeling must be submitted to FDA.

Because the data submitted do not allow a precise determination to be made of
the amount of permethrin absorbed after a single application of the 1X Creme
Rinse, we request that you conduct a post-marketing study to provide that

information,

In addition, please submit in duplicate all advertieing copy that you intend
to use in your proposed introductory promotional and/or advertising campaign.
Please submit one copy to the Division of Anti-Infective Drug Products and

a gecond copy to the Division of Drug Advertising and Labeling, HFN-240,

Room 10B-04, 5600 Fishers Lane, Rockville, Maryland 20857, Also, when a
market package is available, please send one to the Division of Anti~Infective

Drug Products. :

We remind you that you must comply with the requirements set forth under CFR
314,80 and 314.81 for an approved NDA.

Sincerely yours,
%" Elaine C. Esber, M.D. |

Director
Office of Biolegics Research and Review

Center for Drugs and Blologics
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NIX” »

(PERMETHRIN) 1% Welicome
Crame Rinse

DESCRIPTION: Nix™ (Permethirin} 1% Crame Rinse is 2 topical pediculicide and avicide for the freatrent
of intestation with Ae.dfcwlus humanus var. capitis (1he nead louse) and its nits (e9gs}. The product is a
creme rinse. each grair contaimng Parmethrin 10mg 7 %). Inactive ingredients are. slearaikonium chioride,
hydrolyzed animat protein, cety: alcohol, polyoxyetilenz 10 cetyl ether, hydroxyethy!ceflulose, balsam
canada, fragrance. citric acid propylane glycol and FDXC Yellow No. 6. Also contains isapropyl alcehol
200 m3 (20%) and added as preservatives. rethyiparaben 2 mg(0.2%,, propylparaben 0.8 mg (0.08%)
and imidazolidiny! urea 2 mg (0 2%).

Permethrin is a mixture of the cis and trans isomers of the synthetic pyrethroid (4-)-3-phenoxybenzy!
3-(2,2-dichloroviny)- 2. 2-dimethylcyclopropanecarboxylate (cistrans/25.75). tis a yeflow to fight orange-
brawn low meiting soi¢ or viscous iquid. The moigcuiar weight is 391.29 and the structural formula is:

CH3 GH3
H- H
CizC=CH ﬁOCHZ 0
0

CLINICAL PHARMACOLOGY: Permethnin is a synthetic pyrethroid, active 3gainet tice, ticks. mites. and
fleas. It acts on the nerve cell membrane ta disrupt the sodrum channel current by which the polarization
of the membrane is requiated. Oelayed repaldrization and paralysis of the pesis are the consequences of
this dizturbance.

Permethrin is rapidiy metabolized by ester hydrolysis to inactive fnetabolites which are excreted primarily
intheuring. Although the amount uf permethnn absorbed atter a single apphicaiion of the 1% Creme Rinse
has nei been determined precisely, preiminary data suggest it is less than 2% ot the amount applied. Residual
persistence of Nix is detectable on the hair for at least 10 days fellowing a single application.

PEDICULICIDAL/DVICIDAL ACTIVITIES: /n vilro data indicate that permethria has pediculicidal and ovicigai
activily aganst Peoiculus humanius var. capitis. The high cure rate (87-89% ) oi Nix in pahients with head
ine dempnsiraled at 14 days lollowing a sigle apphication is attributable to a combination of sts pediculicidal
and ovicidal achvities and it resicual persistence on the hair which may #lso prevent remntestation,

INDICATION.S AND USAGE: Nixisindicated for the single-application treatment of infestation with Fediculus
humarys var. capitis {the head louse) ar 3its nits (eggs) Retreatment for recurrences is requiragd n Jess
than 1% of patients since the ovicidal activity may be supplemented by residuat persistenca in the hair
i iive lice are observed atier at least scven days foliowing the initiai appication. a secend application can
be gven

CONTRAINDICATIONS: Nix s contraingicated in patients with known hypersensitivity tc anv of its cam-
porents, (0 any synthetic pyrethroid or pyrethrin, or to chrysanthemums

WARNIHG: Y Fypersensitivity to Nix gccurs thscontinue use.
PRECAUTIDNS:

General: tlead lice infestation is often accompanied by pruritus. erythema, and ederna, Treatment with
Nix may temporarily exacerbate these conditions.

Information for Patients; Patients with haad lice shouid be advised that dching. redness. or swelizg ¢!
the scalp may occur after & yplication of Nix, 1 irritation persists. they should consult thair physician fes
is nofirrtating to the eyes . however, patients should be advised 1o avoid cantact with eyes during appliCa-
tion and fo flush with waier immediately if Nix gets in the ayes. in order to prevent accidental ingestiop
by childrer. the reruaining contents of Nix should be discargzd after use

Combing of nits following treatment with Nix is not necessary for etfective treatment. However, patients
may do . for cosmens or ather reasons. The nits are easily combed trom the hair treaied with Nix after drying

Carcinopenesis, Mutagenesis, impairment o, Fertility: Six carcinogenionty hioassays were evaiuated with
permethnn, three each in rats andmice. Notumorrgenicity was seen i the ral studies. However. species-
specific increases in pulmonary adenomas. a comman venign tumor of mice of high spontaneous backgrouna
incidence. wereseeainthethregmouse studies. Inone ot these studies there was an increased incigence
ot putmwonary alveolar-cell carcinomas and benign liver adendmas only in femaie mice when permethrin
was given intheir food at a concentration af 5000 ppm. Mutagenicity agsays, which give useful correlative

- <Y
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data for interpreting results from carcinogenicity binassays in radents were hiegative. Permathrin shewed
N3 evidence of miutagenic potentia in a battery of in vitro ang in vivo genetic toxicily studies.

Fermethrin did not have any adverse effect an reproductive function at a dose of {80 mq/kg/day orally
in a three-generation raf study.

Pregnancy: Jeratoyanic Effects: Pregnancy Category B. Revroduction studies have been performed in mice,
rats. and rablits (200-430 my, « g/day oraily) and have revealed no evidence of impaired fertility or harm
io the ietus due to permethy in. There are, however. ng adequate and well-controtied studies in prennant
women. Becausa ammat reproduction studies are rigt always predictive of huma response, this ¢rug shoufd
be used durirg pregnancy only it clearly needed.

Nursing Methers: 1t is not known whether this drug is excreted in human milk. Because many drugs are
excreted in huraan milk and because of the evidence for tumorigenic potantial of perinethrin in animal studies,
consideration should be grven to disce atinuing nirsing temporarily or withhoiding the drug while the mother
i nursing.

Pediatric Use: Nix ic safe and effective in chilgren two y8ars of age and older. Saiety and effectiveness in
children ie:5s than two years of age have not been estabished.

AOVERSE REACTIONS: The most frequent Adverse reactior, to Nix 5 pruritus. This is usually a consequence
of head lice infestation itself, but may be temporarily aggravatec following treatment with Nix. 5 9% ot
patients in clinical studies experienced mild tempor ry itehing: 3.3%, experienced mild transie Y burn-
ing/stinging. tingling, fumbrss, o scalp discomiort: and 2.1% expertenced mild transient erytherma,
edema, or rash of the scaip.

OVERDOSARE: Noinstance of ¢ .idental ingestinn of Nix has bzen reported. If mgested, gastric favage
and generat suppcrive measures should be employed.

DOSAGE AND ADMINISTRATION:

Adults and Chitdran: Nix is intended for use after the hair has been washed with shampoo rinsed with
waler and towel dried. Apply a 5.fficient volume of Nix to saturate th hair and scalp. Nix “hould rer.ain
on the hair for 10 minutes before being rinsed off with water. A single treatment 15 sutficiei i e aeate
headiice intestation. Combing of nits is not required for therapsutic efficacy, but may be doiie o cosmenc
or other reasans.

SHAKE WELL BEFORE USING.

HOW SUPPLIED: Nix (Permethrin: 1% (wt./wt ) Creme Rinse is supplied in plastic squeeze bottles that
contain 2 1. 0z. weighing 56 g. (+0C-0081-0780-81)

Store at 15°-25°C (58°-77°F).

BURROUGHS WELLROM? 0.
Ressarch Trrani!e Paric. NC ¢ ¢d0

Printed in 1.5 April 1986 585030
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data far interpreting res.sits from carcinogenicity bioassays in rodents, were negaiive. Permethnin showed
no evidence o} mytagenic potential in a battery of i vitre and n vivo genetic toxicity studies..

Permisthrin did nat have any adverse effect on reproductive function at a dose of 180 mg/k 3/ Jay orally
in a three-generation rat study.

Pregrzncy: Teratogenic Effects: Pregnarcy Category B. Reproduction studizs have been perforrned in mice,
rats. and rabbits {200-40C my,- * /day orally} and have revealed no evidence of impaired fertility or harm
to the felus due to permettwin. There are, however, no adequate and well-controtled studies in pregnant
womiin. Because animal reproduction studies are not always predictive of human response, ttis drug shiould
be used during pregrancy only if ciearly needed.

Nursing Mothers: 1t is not nowr. whether this drug is excreted in human milk . Because many drugs are
excretedin human milk angd because of the evidence for fumonigenic potential of permethrin in animal studies,
cons.geration should be given ta discantinuing nursing femporarily or withholding the drug white the mother
i5 nursing.

Pediatric Use: Nix is sale and etfective in children twe years of age and older. Safety and eftectiveness in
children less than two years of age have nat been established.

ADVERSE REAL T'WNS: The most frequent adverse reaction to Nix s pruritus. This is usually aconsequence
of bead lice infestation itself. bul may be temiporarily aggravated following treatmers with Nix. 5.9% of
patients in clinical studies experienced mild tempnrary itching; 3.4 % experienced mitd transient burn-
ing/stinging, tingling. numbmwess, yr scalp discomtart; and 2.1% experienced miid transie 't erythema,
egdema, or iash of the scalp.

DVERDDSAGE: Ni irstance of accidental ingestion of Nix has beéen reparted. I/ ingested. gastic lavage
and general supportive measuits should be empioyed.

GHISAGE AMD ADMINISTRATION:

A: 7 and Children: Nix i§ intended for use atter the hair has been wast ad with shiamron. rinsed with
witinr and towel dried Apply a sulficient volume of Nix to saturate the hair ang scalp. Nix shoutg 1emain
anthe hair for 10 minutes before being rinsed off with water. A single teatment is sefficient to eliminate
heag ice infestation. Combir:g 0¥ nits 18 not raqu.ren for therapeutic efficacy, but may be done for casmetic
or ather reasans.

SHAKE WELL BEFORE USING.

HOW SUPPLIED: Nix {Permethrin} 1% (wt./wi_ ) Creme Rinse is supplied in plastic sgueeze botties tr-!
tontain 2 {1, 0z, weighing 56 g. (NDC-0081-0780-81)

Store at 15°-25°C {58°-77°F).

BURROUGHS WELLCOME ©£C.
Research Tn'mg'se Park. NC 27709

Printedin 1; 5. Aorit 1986 585030
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MEDICAL OFFICER'S REVIEW OF NDA 19-435
ORIGINAL SUBMISSION

Date: October 2, 1985

SPONSOR: Burroughs Wellcome Co.
Research Triangle Parl.,, NC

DRUG: Permethriu creme rirse 1%
CLINICAL INDICATION: Pedirulosgis capitis (head lice)

FORMULATION:

DATE OF SUBMISSION: February 28, 1985,

PHARMACOLOGY REVISW: Dr. Gamil Debbas has recommended revision of the
pharmacology section of the labeling, but did not have objections to approval
of the NDA.

HISTORY AND RATIONALE FOR USE: Permethrin is chemically and pharmacologically
related co the naturally occurring pyrethrins, insecticides which atre derived
from tle chrysanthemum. It is one of a large number of synthetic analecgs uf
pyrethrin known as pyrethroids, which have been developed to increase the
infecticidal potency and overcome the Photochemizal instability of pyrethrin,
Tutroduced in 1973, permethrin is stated to be the first relatively stable
pyrethroid with an insecticidal potency 30 to 100 times greater thsa the
pyrethrins,
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MEDICAL OFFICER'S REVIEW OF NDA 19-435
ORIGINAL SUBMISSION

Date: October 2, 1985

SPONSOR: Burroughs Wellcome Co.
Regearch Triangle Park, NC
DRUG: Permethrin creme rinse 1%

CLINICAL INDICATION: Pediculosis capitis (head lice)
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DATE OF SUKNISSION: February 28, 1985 )
CONTROLS REVIEW: ) Ve
PHARMACOLOGY REVIEW: Dr. Gamil Debbas has recommended revision of the
pharmacology section of the labeling, but did not have objections to approval

of the ND/.

HISTORY AND RATIONALE FOR USE: Permethrin is chemically and pharmacologically
related to the naturally occurring pyrethrins, insecticides which are derived
from the chrysanthemum. It is one of a large number of synthetic analogs of
pyrethrin known as pyrethroids, which have been developed to increase the
insecticidal potency and overcome the photochemical imstability of pyrethrin,
Introduced in 1973, permethrin is stated to be the first relatively stable
pyrettroid with an insecticidal potency 50 to 100 times greater than the
pyrethrins,
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The insecticidal mechanism of the Pyrethrins and the pyrethroids appear to be
the same. They are neurntoxins which act primarily on physicochemical
processes rather than on biochemical ones. It has been demonstrated in both
vertebrate and invertebrate systems that the intact rolecule is required for
neurotoxic activity. The very low mammalian toxicity of the pyrethrins,
especially as compared with other classes of insecticides, is partly
attributed to rapid esterase hydrolysis of the molecule by the nbiquitous
plasma and tissue esterase aitivity ip mammals, including man. The natural
pyrethrins also rapidly wndergo photodecomposition to inactive products in the
presence of oxygen and ultraviolet light,

The sponso. feels that permethrin creme rinse has significant advantages over
the other formulations used for the treatment of head lice in the US, which
contain either lindane (gammabenzene bhexachloride), malathion, or natural
pyrethrins, because of the relative safety, greater effectiveness, aud the
convenience of a single application.

In ».tro studier

Preliminary studies on solutions . ', 01-1.0% permethrin showed effective
pediculicidal and ovicidal activi:_ of the 0.5% and 1.0% concentrations
against Pediculus humanus var, capitis. The effect of various Jrganic solvents
was studied, and it was found that permethrin in isopropancl had potent
ovicidal activity.

Professor David Taplin of the University of Miami performed studies on a
aumber of formulations containing 1¥ or 5% permethrin and varying amourcs of
organic solvents in conventional shampoo and hair conditioner (creue rinse)
formulae. A vehicle control for each formulation was included, as were a
we.ter controli, a dry control, and Kwell shampoo. The shampoo formulations were
found to be unsuitable, as they were unstable with the orgenic solvents, and
without the solvents the permethrin df! wot dissolve.

The methodology for Prof. Tapiin's study was adapted from the 1975 World
Health Organization document entitled “"Instructions for Deternining the
Susceptibility or Resistance of Body Lice and Head Lice to Insecticides”. For
the determination of adult pediculicidal activity, at least ten adult lice
from infested subjects were exposed to cloth impregnared with the test
formulations, The lice were ochserved for activity at 10, 30, 60, and 120
minutes, and at 4 and 24 hours. To determine ovicidal wetivity, a winimum of
20 hairs with attached viable nits vere dipped for five minutes in each test
formulation, They were then rinsed with clear water, dried, and incubated for
14 days.

Pertinent results were as follows. Pediculicidal activity 1s expressed as the
percent of adult lice killed at each observation time. Ovicidal activity is
expressed as the percent of unhatched nits observed at 14 days,
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Clipical safety studies

Th» clinical nafety studies on the 1% Permethrin creme rinse consisted of a
sensitization study and topical and systemic tolerance and absorption studies
afler a singie appiicatiou and after multiple applications. Phototoxicity and
photosensitization studies were done on & 5% permethrin cream. The studies
were conducted by James Leyden, M.D., and Xays Kaidbey, M.D., of the
Department of Dermatology, University of Pennsylvania. Additional information
on safety includes sdverse reactions which occurred in the clinical
effectiveness studies, s-udies performed in England on other permethrin

formulations, and a literature review of clinical trials of permethrin,

1) Sensitization: A maximization test was performed on 37 subjects. After
pre—treatment of a skin site with 2% sodivm lauryl sulfate, application of the
1Z Permethrin creme rinse was made under an occlusive patch for 48 hours, This
procedure was repeated for a total of five applications to the same skin gite
over a period of 10 days. After pre~treatment of a new skin site with

10X sodium lauryl sulfate for one hour, the test product was applied under
acclusion for 48 houre, The site was then similarly treated for am additional
24 hours. Twelve o .ne subjects were also simultaneously treated with Kwell
Letion and RID,

Results were that no reactions cccurred with any of the test products.

2) Phototoxicity and photosensitization: In the phototoxicity study,

applications of 5 ul/cm® of & 5 permethrin cream were made to delineated
skin sites of 10 subjects, followed by occlusion for 6 hours. The sites were
then exposed to long wave ultraviolet and visible light at a dose of 20-15
joules/cmz. One control site was similarly treated but not irradiated, and a
second control site was treated with the cream vehicle and irradiated. No
reactions were found,

The photosensitization study was performed on 25 subjects, In the induction
phase, 10 ul/cm?of a 5% permethrin cream was applied with occlusion for 24
hours., After removal of the patch, the site was immediately exposed to 3 MED
of ultraviolet light. This procedure was repeated to the same skin site for a
total of six exposures over a period of three weeks. The challenge was
conducted ten days after the last exposure. Application of 5 ul/cm? of the
test meterial was made to a new skin site, followed by occlusion for 24 hours.
The site was ther exposed to 4 joules/cm? of long wave ultravioclet. A
similarly treated but wunirradiated site served as a control. The sites were
examined 7¢ hours later for erythema and edema. Results were that there were
no reactions during either the inductiom or challenge phase,.

The sponsor states that although these studies were performed with a
formulation which differed from that of the Permethrin creme rinse, it is felt
that these results are directly applicable to the Permethrin creme rinse,
since the ingredients in the rinse other than the permethrin are known to be
free of phototoxic or photoallergenic potential.
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3) Topical and systemic tolerance and absorption after a single application:
This study was performed on 10 subjects. Following a shampoo with Prell and a
clear water rinse, the hair was dried, and Permethrin creme rinse 1% was
avplied in a sufficient amount to saturate the hair and scalp (25-50 cc). The
rinse was left on the hair for 10 minutez and then rinsed out with clear
water. The subjects did nor shampoo for 24 hours after application of the
creme rinse, but resumed their normal hair grooming practices thereafter,

The subjects were evaluated at 24 hours and at 7 days after application for
sub jective camplaints and objective abnormalities of .he scalp aznd adjacent
skin. The following clinical laboratory tests were aome prior to appliication,
and at 24 hours and 7-10 days after application: CBC with differentiel, Hgb,
SGOT, SGPT, LDH, AP, bilirubin, total protein, albumin, BUN, creatinine, uric
acid, glucose, cholestcrol, triglycerides, electrclytes, and urinalysis. Heir
samples for measurcment of permethrin levels were obtained ar 24 hours and at
7-10 days after application, Urine and plasma were examined for permethrin
and/or metabolites for 7-10 days after treatment.

Results were that there were po abnormalities of the scalp or skin, and no
subjective complaints were reported. There were mo comsistent laboratory
abnormalities found, and none were considered to be drug-related.

The detection limit for drug in the plasma was 5 ng/ml. Of 70 plasma specimens
assayed for drug, only one had detectable levels of permethrin. The
concentrations were 20.5 and 6.3 ng/ml of cis~ and trans-permethrin,
respectively. This was a 2 hour post-treatment epecimen, the subject did not
subsequently show detectable plasma levels or metabolites in the urine, and it
was thought that inadvertent contamination might have occurred. In the urine
assay the detection limit for metabolites was 2.5 ng/ml, Measurable levels of
metabolite, in a range of 22.4 ~ 47,2 ng/ml, were found in Y of 59 urine
samples, with no detectable levels in the 7-10 day samples. All of the

sub jects had measurable levels in the hair throughout the 10 day period, with
the levels at 7-10 days approximately 10-50% of those at the 24 hour period.

4) Topical and systemic tolerance and absorption after multiple applications:
This study was performed on 10 suhljects, using the same procedure as in the
single application study. kollowing a shampoo with Prell and a clear water
rinse, the hair was dried, and Permethrin creme rinse 1% was applied in a
sufficient amount to saturate the hair and the scalp (25-5Ccc). The rinse was
left. on the hair for 10 minutes and then rinsed out with clear water., This was
repeated weekly for 8 weeks. The subjects were uot permitted to shampoo for 24
hours after each application, but were otherwise permitted to contirnue their
usual hair grooming practices. The subjects were evaluated at one and two
weeks after the last application.

Prior to each application and at the followup visits the subjects were
evaluated for subjective complaints and objective abnormalities of the scalp
and adjacent skin. ilemograms and clinical chemistries as in the single

U
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application study were done prior to the first, fourth and eighth
applications. Bair samples for permethrin levels, and urine and plasma for
permethrin and/or metabolites were obtained during the course of the study and
in the fnllowup period,

There were no -abnormalities of the scalp or skin, no subjective complaints,
and no significant laboratory abnormalities. Detectable plasma levels of
permethrin, in a range of 5 - 20 ng/ml, were found in two samples from week 0
and three samples from week 8. Detectable urine levels of 2,5-25 ng/ul cf
metabolites were found in one sample at week 8. Results of the hair sample
assays vere similar to those in the single application study, with no
accumulation of drug found, and a decrease in levels of approximately
one-third at two weeks after the last applicaticn.

The sponsor was asked by this reviewer to estimate the percentage of appilied
drug thi: was absorbed in these studies, and the sponsor has provided this
information in the submission of 9/26/85. Because there wasg only one plasma
sample with quantifiable levels of permethrin, and urine samples had levels of
metabolites mostly below quantifiable levels, the sponsor based the estimation
upon assumptions and extrapolations from studies on other toplcal permethrin
fornulations and oral permethrin. Their estimation for the amount of
permethrin absorbed when 50cc of the 1% permethrin rinse is applied to the
scalp is 1.6% of the applied dose, or 7.8 mg permethrin,

5) Adverse reactions in clinical effectiveness studies: The c'inical

effectiveness studies consisted of a single investigator study in which 2§
patients were treated with Permethrin creme rinse, and a multicenter study in
which 260 patients were treated with the rinse, There were a0 adverse
reactions reported in the first study. In the second study the mature and
frequency of adverse reactions with permethrin were comparable to that in the
control group treated with Kwell, and consisted of Bymptoms such as
burning/stinging, tingling, numbuess, or gcalp palan in 3%, mild scalp
irritation in a few patients, and a transieant rash in one patient. These are
described further under the review of the clinical effectiveness studies,

6) Studies on other permethrin formulatioms: Cliwical tolerance and absorption

studies were performed on two other formulations of permethrin, a lotion and
an aerosol, by the Wellcome Foundation Ltd. in England, The lotion contained
1% permethrin in 89X isopropancl and the aerosol contained 0.67% permethrin in
odorlees paraffin. The permethrin was present as 25% cis and 757 trans forms,
as In the creme rinse formulation.

An absorption study on the lotion was performed on 10 subjects. Application
was made in a sufficient volume to wet the hair, which then dried naturally.
The halr was washed 24 hours later. Urine and hair assays ior permethrin
and/or metabolites were performed for 14 days after application. Three
subjects developed a mild, patchy erythema which faded in a few days. Based on
the urine assays, it was estimated that from 0.6 - 2.5% of the applied dose
was absorbed and excreted. The concentration of permethrin remaining on the
hair 14 “ ys after application ranged from 2% to 23% of the amount measured
immediately after application,

-
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An absorption study on the aerosol was performed on 10 subjects, using a
procedure similar to that in the lotion study. Ome subject developed a mild
patchy erythema which was still present at day 7, and one developed a mild
transient seborrheic dermatitis. Based on the urine assays, it was estimated
that 0.9% of the applied dose was absorbed and excreted.

A preliminary study on the local tolerance and effectiveness of the lotion and
aerosol was performed by Professor David Taplin in Panama on 60 patients with
head lice. The patients were treated with either the active lotion or placebe
lotion for 20 minutes or two hours, or with the active or placebo aerosol for
two hours or four hours, Only 1 of 20 patients treated with the active lotion,
and 1 of 20 treated with the active aerosol had live lice present at 14 days
after application, as compared with 17 of 20 placebo treated patients. No
adverse reactions were reported.

A multicenier comparative clinical trial was performed in England on 385
children with head lice. Of these, 195 were treated with 1% permethrimn lotion,
144 with Prioderm (0.5% malathion), and 46 with Derbac (0.5X malathion). the
permethrin lotion was applied for two hours and the malathion products for
twelve hours. The scalps were examined for irritation and live lice at 24
hours, 7 days, and 6 weeks after treatment. Infestation after treatment was
found in 3 patients (1.5%) treated with permethrin, in 5 patients (3.5%2) on
Prioderm, and in 1 Patient (2.2%) on Derbac. Adverse reactioms were reported
in about 7% of each treatment group, these were similar in each group and
consisted of eye or scalp burning or stinging, and 1 - 2 cases each of hair
loss, headache, nausea, and GI upset.

An additional multicenter clinical trial was performed in England on 568
children with head lice. Of these, 298 were treated with the permethrin 0.67%
aerosol, 176 with Prioderm, 67 with Derbac, and 27 with Carylderm (0.5%
carbaryl). The permethrin aerosol was applied for two hours and the other
products for twelve hours. The scalps were examined for irritation and live
lice at 24 hours, 7 days, and 6 weeks after treatment. Infestation after
treatment was found in 12 patients (4%) on permethrin, 4 (2.3%) on Prioderm, 2
(3%) on Derbac, and in 4 (14.8%) on Carylderm. Similar adverse reactions were
reported in 9% on permethrin, 6% on Prioderm, and in 44% on Carylderm, these
consisted of eye or scalp burning or sringing, red sore patches on the scalp
or neck, and one case each of headache, faintness, facial erythema, and
epistaxis.

7) Literature review: There are no published studies on the use of permethrin

for the treatment of head lice, however, it has been used for body lice and
scabies, and as a protective by clothing impregnation or spray.

One report was on the use of 1% permethrin talc (25:75 cis:trans) to treat
body lice infestations in 300 inhabitarts of an Egyptian village. The powder
was blown through the sleeves and collar and around the neckband of each
patient's clothing, in an amount of 30-50 gm/persgon. The patients were
exanined at intervals for one month. The infestation rate prior to treatment
was greater than 60%. On day 8 after treatment the infestation rate was <%, as
compared to an infestation rate of 68X in a control population. No adverse
reactions were reported.
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A further study in three similarly infested Egyptian vil'qiges compared
treatment with 50 gm of either 2.5 gm/kg or 5 gm/kg permethrin powders to
untreated controls. Administration was in the same manner as in the previous

study. The patients were examined at 2 weeks and three months after treatment.

At two weeks 99% and 100% of the patients were free of lice in the groups
treated with the 2.5 gm/kg and 5 gm/kg powders, respectively, while the
untreated group remained the same., No adverse reactions were reported.

A comparative trial of permethrin and lindane was performed in patients with
scabies in Rhodesia. Administration was a single whole body application of 2%
lindane in liquid paraffin to 134 patients and 1% permethrin in liquid
paraffin to 95 patients. Followup examination at 2-3 weeks on 32 patients
treated with iindane and 38 treated with permethrin showed a cure rate of
about 60% in both groups. No adverse reactions were reported.

Studies have been performed by the U.S, Army and the U. S. Department of
Agriculture on the use of permethrin-impregnated clothing (0.125 mg/cmz) as

a protectant against chigger mites, for which effectiveness was reported with
no adverse reactions. There have also been several other reports of the
effectivencss of permethrin impregnated clothing and aerosol sprays against
various arthropods; no adverse reactioans were reported in these studies.

Effectiveness studies

The clinical studies consisted of a single center study performed in Panama
and a multicenter domestic study.

Study I. This study was performed by the following co-investigators:

Proiessor David Taplin

Depsrtment of Dermatology

University of Miami School of Medicine
Miami, FL

Pedro Castillero, M.D.
Ministry of Health
Panama City, Panama

B v B i evmotic DY e



L

NDA 19-435 -9 -

The conduct of the study was as follows,

1) Study design: This was a double blind parallel group comparison of

1% Permethrin creme rinse with placebo (the vehicle) iz patient.:: infested with
Pediculus humanus var. capitis, with random assignmeut of patients to the two
treatment groups. A third concomitant but non-blinded arm of the study was a
group treated with Kwell shampoo (1Z lindane).

2) Patient selection: The patients were primarily children of an indigenous
Indiar population, in whom the diagnosis was established by the identification
of live adult lice or nymphs. The presence of nits only was unot acceptable.

3) Patient exclusions: Patients were excluded if they had used any other
pediculicide within one week prior to the study, or if they were taking any
anti~infective medication,

4) Treatment regimen: After a shampoo with Prell, the creme rinse formulations
were applied in sufficient quantity, from 10 to 50 cc, to szturate the hair
and scalp, and remained for 10 minutes on the scalp before being rimsed out
with clear water. The Kwell shampoo was applied to dry hair for 4 minutes,
then lathered and rinsed out. Nits were not combed out of the hair after
treatment. The patients did not shampoc their hai- for 24 hours after
treatment, and did unot use any other hair grooming aid, medicated shampcoo, or
pediculicide during the course cf the study.

2} Effectiveness parameters: The patieunts were observed fcr the presence or
absence of live adult li:e or nymphs at 1, 2, 4, 6, and 24 hours, and 7 and 14
days after treatment. Ten hairs with apparently viable nits were also taken
for incubation immediately after treatment.

©6) Tolerance evaluation: At each followup visit, an assessment of the presence
or absence of the following symptoms and signs was wade: pruritus,
burning/stinging, pain, numbness, tingling, edema, erythema, or rash,

Results ware as follows,

1) Demographic characteristics: Ninety-three patients were =nrolled in the
study, of which 29 were treated with 1% Permethin creme rinse, 34 were treated
with placebo, and 30 were treated with Kwell. It 1s stated that there were no
differences between treatment groups in regard to age, sex, and hair
characteristics such as texture, length, and curliness. Almost all patients
were considered to have heavy louse infestations prior to treatuwent, defined
as the presence of more than five adult lice or nymphs.
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2) Pediculicidal and ovicidal effect: The number and p=arcentage of patients
that were free of adult lice or nymphs at the 7 and 14 day evaluations were as
follows.

Egdiculicidal rates

7 days 14 days # pts
Permethrin ....... venesssss 29 (100%) 28 (97%) 29
Placebo ..... Ceeerasenanas . 39 2 (6%) 34
Kwell ...iiniviencnnnneeaass 20 (67%) 13 (43%) 30

It was felt that the frequency c¢f Kwell treatment failures was higher than
would be expected in the U.S., probably due to a high frequency of resistance
to organochlorides amoug insects in general in Central America.

The viable nits obtained prior to treatment showed a hatch rate of over 90X in

all three groups. The mean percentages of nits obtained iumediately after
treatment that subsequently hatched on incubation were as follows:

Mean hatch rates

Permethrin ......ec00ss 30%
Placebo ...vvevsncennn 867%
Kwell ...civvivinannas 55%

The differences between groups in pediculicidal and ovicidal activity was
stated to be highly statistically significant.

In only three of the 29 patients treated with permethrin did none of the
post-treatment nite hatch on incubation. It was therefore concluded that the
clinical effectiveness at 14 days was due to the residual permethrin on the
hair shaft, and that the residual pediculicidal activity may be more important
than the ovicidal activity.

3) Tolerance: No subjective complaints or objeztive adverse effects were
Teported,
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Study II. This study was performed by the following investigators,

Joan DiNapoli, R.N., Ph.D,
Consultation and Research, Inc.
Durham, NC

Joseph Orthoefer, DVM, MPH
Winnebago Department of Public Health
Rockford, IL

Lawrence Parish, M,D,
Paddington Testing Co., Inc.
Philadelphia, PA

Doris Wagner, R.N., M.S,
Marion County Health Department
Indianapolis, IN

Steven Englander, M.D., MPH
Department of Health Sciences
Phoenix, AZ

Kathie Brandenburg, R.N., MS
City of Nashua Community Health Department
Nashua, NH

Amos Deinard, M.D.
University of Minnesota Hospitals
Minneapolis, MN

The conduct of the study was as follows.

1) Study desiin: This was a single blind (investigator blind) paraliel group
comparison ¢: i%Z Permethrin creme rinse and Kwell shampoo in the treatment of
head louse infestations. Persons who were the initial patient in & family were
designated 'index cases', and werc randomly assigned to one of the treatment
groups., Whenever possible, other famnily members were evaluated, and 1if
afflicted, were treated with the same medication as the index case.

2) Patient selection: The patients were primarily children, in whom the
diagnosis was established by the identification of live adult lice or nymphs.
The presence of nits only was not acceptable,

3) Patient exclusions: Patients were excluded if they had any other abnormal
scalp or halr condition, or if any other pediculicide had been used within one
week of the the study.
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4) Treatment regimen: After a shampoo with Prell, a sufficient < uantity of
Permethrin rinse (25-50 cc) was applied to saturate the hair an: scalp, and
remained for 10 minutes before being rinsed out with clear wate.. In the
alternate group Kwell ghampoo was applied to the dry bhair in sufficient
quantity to saturate the hailr (25-50 cc), remained for 4 minutes, and was then
lathered and rinsed out; this was in accord with the manufacturer's
directions. Nits were not combed from the hair after treatment. The patients
did not shampoo their hair for 24 hours after treatment, and did not use any
other hair grooming aid, medicated shampoo, or pediculicide during the study.

5) Effectiveness parameters: Followup evaluations were done by a staff member
other than the one who had administered treatment at 24 hours, 7 days (range
5-10 days), and 14 days (range 12-16 days). Each patient was examined for five
minutes for the presence or absence of live adult lice or nymphs, apparently
with an illuminated macromagnification technique.

6) Tolerance 2valuation: At 30-60 minutes after {reatment and at each
subsequent return visit an assessment for the following symptoms and signs was
made: rash, erythema, edema, pruritus, burning/stinging, numbness, tingling,
or scalp discomfort.

In evaluating the results, the sponsor found that the patients were npot
properly randomized in one study, that of Dr. Orthoefer, and that the blind
msy have been broken when the medication was distributed, in an effort to
treat 211 the children at a particular school with Permethrin. For this reasoa
the sponsor analysed the results with and without the Orthoefer study.

Because of the high rates of effectiveness shown with Permethrin in the pooled
results, this reviewer did not feel that there was a need for review of the
individual studies., The results were as follows.

Pooled results

1) Demographic characteristics: A total of 577 patients were enrolled in the
study, of which 331 were index cases, i.e., randomly assigned to treatment. Of
these, 512 patients, including 292 index cases, were fully evaluable for
effectiveness at 14 days.

The demographic characteristics were as follows.

Permethrin Kwell
No. of pts 290 273
Age
1-5 49 (17%) 53 (20%)
6-10 156 (54%) 136 (50%)
11-15 39 (13%) 38 (142)
16~-20 2 (1%} 6 (2%2)

Y 20 43 (15%) 39 (14%)
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‘ Permethrin Kwell
Sex ‘
Female 175 (60%) 178 (65%)
Male 115 (40X) 95 (35%)
Race ' |
u White 256 (88%) 229 (842)
Black 0 (0%) 4 (1X)
Hispanic 16 (6%) 18 (6%)
Other 18 (5%) 2z (108)
Halr texture
Fine 82 (28%) 70 (26%)
Average 179 (62%) 176 (64%)
Ccarse 29 (10%) 27 (10%)

l Hair curliness

Stralght 226 (79%) 226 (83%)
curly 61 (21%) 45 (16%)
Kinked 1 (0%) 2 (1%)

The baseline infestation rates were as follows,

Baseline infestation

1-5 lice D 5 lice # pts
All patients
Permethrin 216 (83%) 44 (17%) 260
Kwell 195 (77%) 57 (23%} 252
Index cases
Permethrin 122 (82%) 27 (18%) 149
Kwell 104 (73%) 39 (27%) 143

(The above table is from the statistical report, and is at varjance with the
summary reportd the latter appears to be in error.)

It was found that 1” patients inadvertently had been treated twice, and one
had been treated tliree times, for reinfestations. Only the first entry of
these patients was included in the analysis of results. (Nine of the 13 were
originally treated with Kwell and four with Permethrin, all had been free of
lice at the 14 day evaluation). "The spon~or was asked by this reviewer to
provide

.



T

TR . ..

NDA 19-435 -~ 14 ~

a further explanation of the dropouts than wag g1iven in the origianal
submission, and this information has been provided in the submigsion 3
9/26/85. The Summation of reasons for exclusjon from the efficacy analyses,

Index pts All pts
No. patients entered 3321 577
No, patients exc ludad
Second entry 9 13
Third entry 1 1
Frotocol violati ons 4 Mt e,
Dropouts, reasong unrelated 7 ’ 11 -~
Dzopouts, reasons unknown 18 33 N
Total pts excluded 39 65

Of the 33 dropouts for unknown reasons, 13 (8§ index) were in the Kwell_ roup,

and 20 (10 index) were in the Permethrin group,

Rt
The number of evaluable patients per investigator was ag follows,
# pts i, e PRIy,
DiNapoli ............ 156 o
Ortheefer ..,,....... 94
Parish .l..b.l..l.... 4 \“.‘,l‘

Wagner ....,,........ 97
Englander tveesine.,. 82

Brandeuburg cecraeed, 24 o
Deinard ........,.... ss T

-

e

-’.-.’lulﬁ'-"""‘"‘"".w
g

L 2

Investigator DiNapolji conducted studies at three centers, so that nine
Separate centers were involved in the study,

e I
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2) Pedicuwicidal e;fec:
nf live adult licz _-~+

All patiend

Day 7
Day 14

Index cases

Day
Day 14

significantly superior to

Results at the individual centers for
of the centers all patients were cur

Of the 13 patients treated for reinfests
and 2 with Kwell, oue treatment fa
had previously been successfully t

Tabulation of the dara with cuwission ¢
been properly randonized and blinded,

All patients

Day 7
Day 14

Index cases

Day 7
Day 14

Statistical analysis of the
Pormethrin to be significant

- 15 =

Pediculicidal rates

Kwell

228/248 (42%)
215/252 (#85%)

133/143 (93%)
121/143 (85%)

The most meaningful comparison was felt to be thzi of the
with the index cases; statistical analysis showed Permethr
Kwell in this parameter (p < 0.001).

Permethrin

259/260 (99%)
257/¢60 (99%)

148/149 (99%)
148/149 (99%)

centers (p ¢ 0.005).

Pediculicidal rates

Kwell

199/217 (922)
188/222 (85%)

105/113 (93%)
95/114 (8B3%)

Permethrin

193/194 (99%)
193/196 (98%)

106/107 (99%)
108/109 (99%)

results for the index cases at 14 days showed
ly superior to Kwell (r{0.001),

The number and percentage of patients that were free
\ymphs at the day 7 and 14 evaluations were as fol

lows,

results at 14 days
in to be

the index cases were as follows. At two
ed, and at all seven of the other centers
the proportion cured was greater in the Permethrin group. The differences were
statistically significant in two of the

tions, 11 were treated with Permethrin
ilure occurred in a Permethrin patieat who
reated with Kwell.

f the Orthoefer study, which had not
was as follows,

i
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3) Adverse reactions: All 577 patients entered into the study had at least une
evaluation following treatment, and thus all provided iaformation on safety.
The occurrence of the symptoms and signs which were assessed at each visit was
divided into three categories, as {ollows.

a) Pryritus slone which appeared or was aggravated after treabtment was
regarded as primarily disease-related. This was reported in 17 (6Z) of the
Permethrin group and in 13 (3X) of the Kwell group.

b) Symptoms other than or in addition to pruritus (burning/stinging, tingling,
numbness, or scalp pain) which appeared or were aggravated after treatment
were regarded as possibly drug-related; these was reported inm 10 (3%) of the
Permethiin group and in 10 (4X) of the Kwell group.

c) Objective signs (erythema, edema, rash) which appeared or were aggravated
efter treatment were regarded as probably drug-related) these were reported in
$ (2X) of the Permethrin group and in 8 (3%) of the Kwell group.

Nearly all of the above alverse experiences were mild and tramsient. One case
of burning/stinging with Permethrin and one rash with Kwell were reported as
moderate in severity, and one case of tingling with Kwell was reported as
severe. The six category c adverse reactions in the Permethrin group were as
follows: a mild papular rash in 1 patient which had resolved by 7 days, mild
scalp redness in 3 patients, and mild redness and edema in 2 patients. The
eight category c reactions in the Kwell group were as follows: mild erythema
in 4, mild rash in 3, and a moderate rash in 1 patient,

Adverse experiences apart from the protocol assessments which were possibly
related to treatment were reported in three of the Permethrin group and in two
of the Kwell group., These were transient headache in 1, and scabs of the scalp
presumed due tc excoriation in 2 of the Permethrin group, and a rash and an
open lesion of the scalp in 1 patient and hives in another patient in the
Kwell group.

The incidence of reported adverse reactions varied considerably among the
different centers. In three of the seven centers no adverse reactions were
reported. The largest aumber, 31 reactions, and proportion, 29X of the treated
group, were reported by the center at Indianapolis. The incidence of reactions
in the remaining centers varied between these numbers,

In a separate ongoing study on prophylaxis, one patient developed a severe
rash of the neck and shoulders after application of the Permethrin rinse
vehicle, and later had a morz severe reaction when the patient subsequently
used the Prell shampoo that she had obtained in the study. The sponsor feels
that patients shculd be advised to use a shampoo product with which they are
£amitiav in conjunction with the use of Permethrin rinse.

- Y
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Labeling review: The product is for prescription use. The trade name has not
yet been determined. The directions for use are for a single application of an
amount sufficient to saturate the hair and scalp, to remain for 10 minutes
before being rinsed with water.

The package insert is felt to be satisfactory.

Sumpnary and evaluation

It is felt that the product is safe and effect’ve for the proposed clinicail
use.

Safety: The clinical safety studies consirted of a sensitization study and
topical and systemic tolerance and absorption studies after single and
multiple applications. No sensitizatiow was found. In the systemic absorption
studies, no adverse cutaneous reactiecns or laboratory abnormalities were found
after single application or after eight weekly applications to groups of 10
subjects each, with applications made according to the proposed clinjcal use.
It was estimated that about 1.6% of the applied dose of permethrin was
absorbed.

In the clinical sffectiveness studies, dome on about 600 patlients, the nature
and frequency of adverse reactions with Permethrin were comparable to those in
the control group treated with Kwell,

Effectiveness: The effectiveness studies consisted of a double blind
comparison with the vehicle in a single center study, and a single blind
(investigator blind) comparison with Kwell in a multicenter study.

The first study was conducted on 63 patients. The parameters for effectiveness
vere observation for adult lice or nymphs for 14 days after treatment, and the
incubation of ova taken immediately after t-eatment to determine viability,
Permethrin was significantly superior to tte vehicle in both pediculicidal and
ovicldal rates. The pediculicidal rate was very high, $7% at 14 days, but the
ovicidal rate, 70% of the sampled nits, wes less satisfactory. (A third arm of
this study was a non~blinded comparison with Kwell; although results with
Permethrin were much superior to those with Kwell, these were not considered
to be valid because of a probable resistance to Kwell in this Central American
country).

The second study was performed by seveu investigators on 512 evalusble
patlents at nine centers. This included 292 'index cases'; an index case was
the initial patient in a family, who was randomized to one of the treatment
groups. The remaining patients were other afflicted family members who were
treated with the same medicaticn as the index case. The parameter for
effectiveness was observation for adult lice or nymphs at 7 and 14 days after
treatment; the ovicidal effect was not determined.

S T
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In the pooled results, the pedicullicidal rate at 14 days with Permethrin rinse
was very high, 99%, and was significantly superior to that with Kwell. The
effectiveness was apparent at each of the nine centersy all patients were
cured in two centers, and the cure rate was greater in the Permethrin group at
each of the other seven centers, with results at two centers showing a
statistically significant difference.

The incubation period for head lice ova is generally considered to be 6 to 8
days. To confirm this, we consulted Prof. David Taplin of the University of

Miami, a recognized authority, who stated that all ova would have hatched
during the 14 day period.

The results of the two studies indicate that Permethrin rinse has a greater
pediculicidal than ovicidal effect, which is to be expected, &8s ova are more
difficult to treat. In addition to a direct ovicidal effect, the effectiveness
on ova is apparently due to residual amounts of the drug in the scalp which
are cidal to emerging nymphs. Previous clinical studies confirmed that
detectable amountr; of drug remained on the hair for ten days after

application.
Recommendations: It is recommended that the application be approved.

Hylls & Hlucee, 1.0

Phyllis A. Huene, M.D.

cc: Orig NDA ,gf
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NDA 19-435 June 17, 1987

Clinical Review of Final Priated Labeling

Date of Submission: April 25, 1986

Sponsor: Burroughs Wellcome Co.
Research Triangle Park, N.C.

Drug: Nix (permethrin) Creme Rinse
Reason for Submission: In our approval letter of March 31, 1986, a number of

labeling changes were requested priour to initiation of marketing of the drug.
This submission consists of FPL which implements the requested changes.

Material Reviewed

we nave compared the FDA requests to the submitted labeling and find that the
revi.-¢ labeling contains the requested changes and is satisfactory.

A call was made to Burroughs Wellcome management to determine the status of
the absorption study which was requested in the approval letter. (A
determination was to be made of the amount of permethrin absorbed after a
single application of the drug). We were informed that the study has been
completed and the results will be submitted “within a month,” ‘

Finelly, we have received a memorandum from the Division of OTC Drug

J 3

Ev#luation which recommends that “hypersensitivity to ragweed” b ed to
the Contraindications for this drug M
M The OTC monograph for pedfculicides proposes the following

statem. nt under “"Warnings"”: "Use with caution on persons allergiec to
ragweeu, We do not feel that there are sufficlent data available ro justify
ragweed allergy as a contraiundication to use of Nix. No adverse reactions of
this type was noted in c¢linical trials or during subsequent marketing. The
labeling for this product is adequate as submitted April 25, 1986.

Recommendation: None at this time.

Dt

David C. PRostwick

Wyicll Hee, 9

P. A. Huene, M.D.

ce”
Orig NDA

HFN=~815; 21 .
HFN#340“/252 }k@1 </ 2754??’
HFN~815/PAHuene
HFN-815/DBostwick:js/6/18/87
2500m C.¢. 8
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ccE:gfig. NDA ; ) //
. HFN-815/CS0 HFN-815/Wayland: gm 5/20/85 . 05
R/D Init. by: ARCasola 5/17/85 W3¢ 5723/ %
HF N-
4043b

Division of Anti-Infective
Drug Products

Chemist's Review

Date Completed: 5/710/85

NDA 19-435
Sponsor: Burroughs Wellcome Co.

3030 Cornwailis Road
Research Triangle Park, NC 27709

2. Product Names:

Non-proprietary: permethrin, cis: trans(25:75)

3. Dosage Form & Route of Administration: Rx, Creme rinse for hair

4. Pharmacological Category and/or Principal Indication: Topical
pediculicide and ovicide.

5.  Structural Formula and Chemical Name(s):

A—‘.)..I

B

{Parmetnrin 25775 sorsists of 8 minturs of the tie end trars-isomers of 3
phanouybenzyl-Z', ¥-dimathyl-3«(I" 2 -dichiorevinyl) cyclopropane-1'-carboxyisty in 8

AOMminal Tatio ot 2%:75, "
- t&:t ] 1] i ’
e v-— L - . . ) -

T. Initial Submission: 2/28/85

Remarks:_ g

-~

Conclusions and/or Recommendations:

-
.4/

&fﬁégz /;{'[vét sl —
Lola G. Waylan

815/M0
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B. 1. Initial Submission: 2/28/85
\
2. Amendments:(? _ ) v
C. Remarks: |
Most deficiencies noted in Chemist's Review< Y have been satisfactorily
addressed. Questions relating to labeling have now been resolved. (21 CFR
201.10(2)).
Method validations have not been completed.
D. Csnclusions and/or Recommendations:
Method validation results have not been received. No action is indicated
until they are received.
’\:}- r.-, . /. ; ‘,:_”:/} , -'“ﬂ-/L
Lola G. Wayland
cc: Orig. NDA R
HFN-815 HFN-815/CS0 HFN-815/Wayland: gm 8/29/85 o
R/D Init. by: ARCaQ%&H‘BTZQ/BS ; ‘ S o N
HFN-815/M0 ArC &(30(85 //\
0073c¢ Q"K\,D

pivision of Anti-Infective
Drug Pr- .ucts

Chemist's Review(.

Date Completed: 7/19/85

NDA® 19-435
Sgohsor: Burroughs Wellcome Co.
3030 Cornwallis Road
Research Triangle Park, NC 27709

2. Product Names:

Non-proprietary: permethrin, cis: trans (25:75)

3. Dosage Form & Route of Administration: Rx, Cream rinse for hair

4., Pharmacological Category and/or Principal Indication: Topical
pediculicide and ovicide

5. Structural Formula and Chemical Name(s):




Division of Anti-Infective
Drug Products .

Chemist's Peview @)

Date Completed: 9/23/85

A.l. NDA 19-435

Sponsor: Burroughs Wellcome Co.
3030 Cornwallis Road

Research Triangle Park, NC 27709

2. Product Names:

Non-proprietary: permethrin, cis: trans (25:75)

3. Dosage Form & Route of Administration: Rx, Cream rinse for hair

4. Pharmacological Category and/or Principal Indication: Topical
pediculicide and ovicide

5. Structural Formula and Chemical Name{s):

B. 1. Initial Submission: 2/28/85

2. Amendments: (< ) R

C. Remarks:
Hethod validation results have been received from Atlanta District
(sent 8-1-85; rec'd by me 9-19-85) and the Division of Drug Chemistry.
Minor difficulties were experienced with the NDS, partly because not all
degradation products could be obtained. Results of testing the drug
product are satisfactory and are consistent with results reported by the
manufacturer. The assay method for permethrin in the creme rinse is
suitable to serve as a regulatory method.

D. Conclusions and/or Recommendations:
Method vaTidation resulfs are satisfactory. The NDA submission 3s now
approvable from the manufacturing and controls standpoint.

17/7
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[ S |

Lola G. Waylanfl

cc: Orig. NDA

H;g:giig;,, HFN-815/CS0 HFN-815/\iayland: gm 9/24/85
R/DTnit. by: ARCasola 9/24/85 WC 73
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REVIEW & EVALUATION OF PHARMACOLOGY-&‘TOXICOLOGY DATA

- wiay

NDA 19-435 (Original Submission, dated 2/28/85)

Date Receijved: 3/5/85 ~_{C)

Date Review Compieted: 7/22/85

Applicant: Burroughs Welcome Co.; Research Triangle Park, NC
Drug: Permethrin Creme Rinse, 1% °
Alternate Name: 21773

Category: Pediculicide [Eradication of Pediculus humanus capitis {(head 1ice)]

Related Submissions: ; ‘s Cem
_ o

Chemi stry: -

C"%z Ch, .
CIL=CH  COCH™ :
) 0 |

c metmetma gy
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Lumposition: ' . arsi

+4

Clinical Indications: Permethrin Creme Rinse 1% is proposed for
single-application treatment of infestation with Pediculus humanus var,
capitis (head lice) and its eggs. Retreatment may be raquired for less tran
i OFf €

10 min. after the hair is shampooed & dried, then allowed to remain cn for 10
min. before being rinsed off with water,

r

Previous Pharmacology Reviews:

\

¢ patients. The labeling recommends that the the drug be applied for .

&
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List of Preclinical Studies
Labs Performing Studies:
[A] = Hellcome Research Laboratories, Research Triangle Park, NC
{B] = T.P.S. Inc, Mt. Vernon, qzn*mzm
[c] = :m_dnoam zmmmmwn: rmuosmwosﬂmm (Berkhamsted),
[} = (Beckenham), UK
* = lab indicated under "Title".
# = Foreign Studies
Lab  Ref.  Document # Title Volume Page
[A] 48  1272/82/0024 Everitt, B.J. (1982). The general pharmacology of BW 21773 1.3 105
v : Pharmacology - Metabol{ism
v - [A] k2 TYHK/83/C003  Alisup, T.L. & Hubbell, J.P. (1983). The un1n:nm:na=m ahsarption of
‘ permethrin following mcu_inan*oz of dermal formulations to male rats 134
* 53 -Snodgrass, H.L. & Nelson, D.C. De:~:1 penetration & distribution
" of 18C-Tabeled permethrin isomers (Study # 75-51-03571-83) 181
*U.S. Army Environmental Hygiene Agency, Aberdeen Proving Ground, MD
(81 57 TTEP/82/0130  Acute Nral Toxicity Study of 1% Permethrin Creme Rinse in the Rat 1.4 1
(Bl 58§ TTEP/82/0127  Acute Derma) qox*mﬁﬁw Study of 1% Permethrin Creme Rinse in the Rabbit 2?
(Bl 59 TTEP/B2/0128  Acute Eye Irritation Test of 1% Permethrin Creme Rinse in the Rabbit 46
(B] e6n TTEP/82/0129  Acute Skin Irritation Study of 1% Permethrin Creme Rinse in the Rabbit 717
[8] 61 TTEP/B2/0126  Sensitization Study of 1% Permethrin Creme Rinse in the Guines Pig 108
[C] 62 HEFG 75-4 21273 (25/75) Effect of Different Solvents on the Rat Oral Toxicity 150
..LI,..'I.IW S S . -
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Lab Ref, Document #
# [C1 63  HEFG 75-8
# [C] 68  HEFG 77-7
# [C] 65  HEFa 77-5
#0C] 66  HEFG 74-6
# {C1 67  HEFG 74-3
# Ic) mw HEFG 74-10
# {C} 69 HEFG 74-9
#(C1 /0  HEFG 76-1
(ol
#0c) 7 HEFG 78-14
# [D] 72 BPAT 74/19
# [D] 73  BPAT 74/10
# (0] 74  BPAT 74N2
# [D] 75 BPAT 79/3
[A] 76  TTEP/77/0001
e m

L Wt

Title

21273 (25/75) Acute Toxicity Studies by Various Routes of Administration
in the Rat, Mouse & Chick

21273 - Dermzl Toxicity in the Male Rat
21773 - Dermal Toxicity in the Female Rat
Ocular Irritancy of 21273 in Rabbits

Guinea Pig Sensitization Study with 21273 Using the “Maximization”
Test Method

Ten-Day Cumulative Oral Toxicity with 21773 in Rats
Ten-Day Cumulative Gral Toxicity with 21273 in Mice

21273, Rat Dral 90-Day Study

Permethrin Oral Administration to Dogs for Six Months

Fetal Toxicity Study of BW 21273 (NRDC 143) in the Rabbit

Fetal Toxicity Study of 21273 {NRDC 143) in the Rat

Fetal Toxicity Study of 21Z73 (NRDC 143) in the Mouse
Multigeneration Reproduction Study of 21273 (Permethrin} in the Rat

Mutagenicity of BW 21273 in L5178 Y/TK*/- Mouse Lymphoma Cells
With and Without Exogensiis Metabolic Activation

Page 4

Volume

1.5

159
175
180
183
186

190
208
215

89
111
136
160

318
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Lab  Ref.
Y8y 77
{8} 78
# * 79
# {C] 80
#[C] &
#{C] @2
# [C] 83
#[C} 84
[A] 85

* 854

Document #

HEFG 75-10
HEFG 77-C3

HEFG 80-33

HEFG 81-C044

HEFG 81-C045

HEFG 81-54

HEFG 80-29

HEFG 81-C049

TTHR/81 /003"

Title

21173, Dominant Lethal Study in Maje Mice

Preliminary Investigation of the Neurological Effects in Rats Offered
Diets Containing NRDC 143

Potential Toxicity & Oncogenicity in Dietary Administration to Rats
for 104 Weeks *{]fe Science Research, Stock, Essex, England
]

Fotentfal Toxicity & Oncogenicity in Dietary Administration to Rats
for a Period of 104 Weeks; Addendum to Final Report (HEFG 8n-33)

Petential Toxicity & Oncogenicity in Dietary Administration to Rats
for a Period of 104 Weeks; Summary Tables of Tissyes Examined &
Occurrence of Neoplasms; Addendum to Final Report (HEFG 80-33)

Potentiai Toxicity & Oncogenicity in Dietary Administration to Rats
for a Pericd of 04 Weeks: Justification of Exact Number of Tissues
Investigated; Addendum to Final Report (HEFG 80-33}

nm«n*aommzﬁn*nw Study in Mice with Permethrin (BW 21173)

Potentia)l Toxicity & Oncogenicity in Dietary Administration to Mice;
Addendum to Final Report (HEFG 80-29)

Additional Historical Data on Incidence of Mouse Pulmonary Lung Adenoma,
and Statistical Analysis of the Incidence of Lung Tumor {5 Female Mice
Treated with Permethrin

Permethrin, Assessment of Chronic & Oncogenic Effects: A Summary
*Tox, Branch, Hazard Eval, Div,, Office of Pesticide Programs, EPA
(See my review of Report by EPA,)

Page 5
Yolume vmmm
335
345
1.6 7
1.9 ]
1.12 ° 356
m 363
1.13 1
1.15 1
1.19 424
44)
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'/ 4
i, Purgose. The insecticide permethrin has been proposed as an

impregnant 1n military fatfgue uniforms, Formulations contain varying
cis-trans isomer mixtures of the chemical. The potential for skin
penetration and bodily distribution of individual isomers and a 50/50 mixture
was assessed in dogs and rabbits using the radiolabeled chemicals.

¢ b. Essential Findings/Conclusions. Absorption of topically applied
permethrin 1somers as measured 1n excreta through 7 or 14 days registered 30
percent in rabbits and i0epercent in dogs. Urinary excrettion was the prisary
elimination pathway accounting for nearlys75 percent of radiocactivity
appearing in excreta, usually within the First 24 hours. Radiocarbon
recovered in feces was consistently higher (2.5 X) following ¢is permethrin
application than for trans, Absorption/elimination kinetics for the
cis-trans mixture generally fell between values observed for the individval
isomers. No affinity for tissue binding of Permethrin moieties was ogbserved
in either animal model. Based on the current and earlie” tests, adsorption
of permethrin in man should be lTess than 8 percent of the applied dose., The
projegted bioavailability to man from permethrin impragnated fadric (0.125
mg/cme} should be less than 0.026 mg/kg/day.

c. Recommendations, It {s recommended that permethrin De approved for
further Testing as & clothing or fabric fmpregnant at concentrations to 0,125

ng/cmé and th,t the trans isomer significantly predominate in commercial

formylations. -

Roference No, 85:

Additional Historical Data on Incidence of Mouse Puimonary Lung Adenoma:
Historical control data concerning mouse pulmonary iung adenoma was submitted
in response to a critique by EPA. This comprised the incidence in controls
from 11 carcinogenicity bioassays. After statistical analysis, the applicant
reconfirmed his initial conclusion re: the B.W. mouse study (discussed below).
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. Table 1
B.W. Mouse Study
Incidence of Lung Tumors in F Mice (CFLP) Treated with Permethrin
P Dose Tested M > Percent
og/kg/day No. of Lung TBA/Nc. Ixamined Incidence
‘ Al
1 0 3/96 3.1
1 10 5/71 7.0
j 50 7/74 9.5
‘ 250 15/73 20.6
l

*l.ung tumor-bearing animals

The table below gives the incidence of lung tumors in untreated female CFLP

mice from 11 studies, in which the number of lung TBA is known and documented.

Table 2

Percent
Study No. of TBA/No. Examined Incidence
AA §/40 12.5
AB 11/58 : 19.0
AC . 6/40 ' 15.0
AD 7/37 18.9
AE 15/50 30.0
AF 3/29 10.3
AG 9/38 23.7
AR 6/40 . 15.0
Al 9/48 18.8
Al 12/%0 ' 24.0
AK 7/39 17.9
TOTAL 90/469 Mean = 19.2

The applicant pointed out that the control value (3.1%) in the B.W. mouse
study was auite low compared to the historical values {range of 12.5-30%) and
that the mean % of lung TBA in historical controls (19.2%) is about equal to

that of the HD treated group (20.6%).
showed no significant findings and it
oncogenic in mice in the B.W. study.

Furthermore, statistical analysis
was concluded that permethrin was not

o T
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Reference No. 85A

‘( . - BN R

Permethrin. Assessment of Chronic & Oncogenic Effects:

Introduction: The applicant submitted 7 chronic oncogenicity feeding studies
To tPA in support of requests to register food and other uses of permethrin,
The following comprises a summary of the EPA renu.t.

. Taple 3

List of Studies Submitted to EPA

Animals Duration Dosage Levels
study (No/Sex/Group) (Weeks) (Nominal ppm)
A. Mouse:
1. 1CI 70 98 o, 250, 1000, 2500
2. FMC-1 -5 104 0, 20, 500, 4000
3, FMC-II 75 M 104 0o, 20, 500, 2000
F o, 20, 2500, 5000
¥ X, B-W 100 92 0 |
) 75 10, 50, 250
B, Rat:
1. 1CI 60 104 0, 500, 1000, 2500
2. PMC 60 104 0, 20, 100, SO0
> X3, B-W 60 104 0, 10, 50, 250%

Note: Test material was 40:60 cis:trans isomer in all studies except the
"~ B.W. studies (25:75).

*mg/kg/day M = males; F = females

(a) **#4 (mouse)} = Ref. 83 - HEFG 80-29; #3. (rat) = Ref. 79 - HEFG 80-33.
Both were previously reviewed.

(b) The remaining (3 mouse & 2 rat) studies were not submitted in this NDA nor
in the parent IND's; the reason for this omission was not accounted for by
the applicant.

(¢) Since EPA had to integrate all the data to arrive at a final conclusion,
references 83 & 79 will also be described below with the other studies ({as
reviewed by EPA).
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Labs Performing Studies: "To be designated ag. in the above EpA Table,

Mouse:

1. ICI Centra” Toxicology Laboratory, ICI

2. FMC-1* Not disclosed or reviewed {see below).

3. FMC-11 Bfo/Dynamics, Inc.

4, B-y Applicant

Rat: ‘

1 1C1 Central Toxicology Labaratory, Icl

2. FMCh* Bio/Dynamics, Inc. (Very Vimited in usefulness: see below. )
3. B-K Applicant

following is 3 sTightly edited { summarized) version of EPA's review:

The FMC Rat study was judged to be of very 1imited usefulness with regard
to evaluation of Tung tissues for tumors. This resulted from a failure to
treat Tungs from contro}l & test animals in a comparabie manner during the
Preparation of these tissues for microscopic exam,

The remaining 5 stydies wera judged to be adequate in evaluating the
oncogenic effects of Permethrin,” Foyur of these, the €xception being the
FMC-I1 Mouse study, were also found to be useful in evaluating the chronic
toxicity of the compound,

Abbreviations to be used: pT = permethrin;: inc = increase; dec = decrease;

SS = statistically significant

Mouse Studies

1,

ICI Mouse Study

Strain & # Animals: Alderly Pari mice; 70/sex

Dosage, Route & Duration: 0, 250, 1000, 2500 Ppm in the diet for 98 wks

(sacrificed at 26, 52 & 98 wks)

wls; eosinophilia of hepatocytes in both M &F at 2500 ppm, Liver changes
observed in thig Study were considered to be related in large measyre to
the induction of Tiver microsomal enzyme activity, liver changes

-

—4-"-_\-‘
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4,

Group 1 20.0%
11 (LD) 31.6%
IIT (MD)  46.7%
IV (HD) 58.7%

Furthermore, the number of F mice with alveolar cell adenomas, alveolar
cell carcinomas & adenomas and/or carcinomas, demonstrated a sig. dose
response. X

Various methods of statistical analysis led to the following conclusion
by EPA: "Administration of dosage Tevels of 2500 ppm & 5000 ppm of PT
to F mice in this study resulted in a sig. dose-related inc'd incidence
of alveolar cell neoplasms (adenoma and/or carcinoma). For alveolar
cell carcinomas (alone}, the data are somewhat les~ convincing at the
dosage Tevel of 2500 ppm, but there is nevertheless clear evidence of a
sig. dose-related inc in alvenlar cell carcinomas, particularly at 5000
ppm, PT apparently enhanced the normally expected spontaneous lung
tumor incidences in the F, only, in this study.®

Note: According to EPA, the total data base did not suggest a dec in
Tatency by PT for induction of tumors,

b} Liver: The incidence of M & F with liver neopliasms (hepatomas &
hepatocellular carcinomas) was as follows: M {%) F (%)
Group I 30.1 8.1
I1 39.7 9.2
111 48.6 32.9
IV 36.2 40.0

The test for homogeneity of the distribution of liver neoptasms in M
was marginally sig. at p = 0.0740 {one sided test). In F, there was a
SS time-adjusted dose-rejated trend {Peto's Prevalence Method) with
p~s 5.5 x 10-1C for 1iver adenoma and/or carcinoma. However, the inc
in hepatomas, and not hepatocellular carcinomas, accounted for the
inc'd incidence in F. The incidence of hepatocellular carcinoma was
not dose-related. There was no indication of a dec'd latency period
for 1iver tumors.

An EPA/FDA joint audit of this study and laboratories conducting
/analyzing the results of this study showed it to be useful in
determining oncogenic, but not chronic, toxicity effects.

B.H. Mouse Study

Strain & # Animals: CFLP mice; 100/sex in control gp, 75/sex in test gps

Dose, Route & Duration: O (C)}, 10 (LD}, 50 (MD}, 250 (HD) mg/kg/day

in the diet for 92 weeks

Relevant Non-oncogenic Effects: Inc'd liver wts in M & inc'd kidney wts

in F at the HD. Histologically, M & F of the HD gp showed an inc'd
incidence of cuboidal/columnar metaplasia of the alveolar epithelium of
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the lung (C = 0% for M & F vs. 4.1% in HD-M & 6.8% in HD-F). “Although
controversial, this lesion T5 considered by some pathologists to be a
precursor of lung neoplasms in mice."

Oncogenic Effects: There was a dose-related trend in F (but not M) for

adenomatous tumors in the lungs, as follows: _F %
¢ 37
| LD 7.0
MD 9.5
D  20.3

The incidence was, howaver, sti11 within historical control range (see EPA
report, pp. 25-26).

The occurrence of 3 adenocarcinomas in the lungs of 219 PT-treated F in
this study was not indicative in the opinion of EPA to be drug-related.
EPA concluded that “"the inc'd incidence of lung tumors {adenomas]} in F
mice observed in this study, together with the other supportive evidence
observed in this study, to be highly suggestive of a possible oncogenic
effect in lungs of F - particularly when considered in relation to the
results of the other two oncogenic studies in mice."

Studies

ICI Rat Study: The EPA summary (s1ightly edited) states the following:

Doses of 0 (C), 500 (LD), 10C0 (MD) & 2500 (HD) ppm of PT were
administered in the diet to Wistar rats (60/sex/group) for 104 weeks;

11 or 12 rats/sex in each dosage group were sacrificed at 52 wks, the
remainder at 105 wks. Relevant non-oncogenic effects were: mortality
inc'd in M & dec'd in F at the HD; 1iver wts inc'd in M & F at the MD & HD
and in M only at the LD; liver enzyme (aminopyrine-N-demethy]ase) activity
inc'd in M & F at the MD & HD; hepatocyte vacuolization or hypertrophy in
M & F at the MD & HD; kidney wts inc'd in all treated M; pituitary wis
inc'd in M at the MD & HD. Body tremors were also observed in M & F
during the first 3 wks of the study at the HD.

Conc) tsion: PT was considered to be non-tumorigenic in this study.

FMC Rat Study: PT was administered in the diet to Long-Evans rats
T&0/sex/group ) for 104 weeks at dosage levels of 0, 20, 100 & 500 ppm;
10 M & 8F from the 100 ppm group were killed at 52 wks. The remaining
animals were killed at 104 wks.

Relevant Non-oncogenic Effects: Inc'd liver wts for M at 1CC & 500 ppm.

Oncogenic Effects: There was an inc'd incidence of adenomes &
adenocarcinomas in the lungs of M rats in this study. However, this study
was judged hv EPA to be of very limited usefulness with regard to
evaluation of lung tumors because of serious flaws in histological
methodology (for details, see pp. 15-16 of that report).
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EPA concluded the following: weyidence sugyests the possibitity of an
oncogenic effect occurring in the 1ungs of treated M rats in this study.
sufficient uncertainty regarding the validity of th= incidence figures,

however, precludes making a scientifically supportaizle evaluation of the
results.”

3. B.W. Rat Study: The EPA surmary report {stightly edited) states the
ollowing: .

PT we: wministered in the diet to Wistar rats (60/sex/gp) for 104 weeks

at dosage levels of O (¢), 10 (LD}, 50 (MD) & 250 (HD) mg/kg/day.

Relevant non-oncogenic effects observed at the HD were: inc'd mortality

in M; inc'd liver wts in M: hepatocyte hypertrophy in M & F; focal

disturbances in growth patter® of thyroid follicular cells inM&F., The
microscopic liver & thyroid changes were 41so observed in M & F at the MD.

ssne of the tumor types observed in this study were considered related to
or attributabie to the ingestion of PT

tion-oncogenic NOEL fne éffect level) For Mouse Studies

EPA indicated that some of the 1iver changes noted in all 3 mouse studies were
associated with liver microsomal induction (s1ight inc in liver wts &
aminopyrine-N-demethyIase activity) and were therefore not considered to be 2
toxicological manifestation of pT. However, other 1iver histopatho1ogica1
affects that could be of toxicologicai significance were used to determine the
NOEL (inc in 1iver wt, multifocal hepatocytomega]y, hepatocytic pigmen.ation &
eosinophilia of hepatocytes).

£PA concluded the £ollowing: ..."that liver effects were present in the iCl
Mouse Study at 1000 ppm (150 mg/kg/day) and higher, and in the B-W Mouse study
at 250 mg/kg/day....\iver effects were not present in these studies at Tevels
of 250 ppm (37.5 mg/kg/day) & S0 mg/kg/day. The unusual pattern of
distribution of multifocal hepatocytomega\y & necrysis of the liver cells in
the FMC-11 Mouse study (i.e. in control & *reated groups) is very difficult to
jnterpret. These effects could be attributable to the general animal health
problems observed in this study or, in the case of hepatocytomega1y, to the
ingestion of PT. The Toxicology granch takes the position that the
hepatocytomegaly observed in the 2000, 2500 & 5000 ppm (300, 375 & 750
mg/kg/day) level mice is treatment-related. The weight of evidence favors the
50 mg/kg/day level in the B-H Mouse Study as an appropriate mouse
non-oncogenic NOEL."

Non-Oncogenic NOEL for Rat studies

EPA concluded the following: wAs with mice, a consistent finding in all 3 rat
studies was liver changes known to be associated with induction of the
microsomal enzyme system. This induction phenomenon, for reasons already
presented, was again not considered to be an adverse or toxicological effect
of concern. The other toxic effects [discussed previous]y] were used to
determine a non-oncogenic NOEL for the rat ctudies. The NOEL for each study
was judged %o be: FNC Rat Study, 100 ppm or 5 mg/kg/day; 101 Rat Study, & 500

.ﬂ.‘__‘
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ppm or (.25 mc/kg/day; the B-W Rat Study, 10'mgrkg/day. Based on the weight
of evidence in all 3 rat studies, the non-oncogenic NOEL for rat is Judged to
be 5 mg/kg/day."

Overall Assessment of tne {incogenic Potential in Experimental Animals by FPA:

Accoraing to the International Agency for Researc: on Cancer {IARC), "the
widely accepted meaning of the term 'chomical carcinogenesis' --- js the
induction by chemicals of neoplasms {hat are not usuaily observed, the earlies
induction by chemicals of neoplasms that are usually observed, and/or the
induction by chemicals of more neoplasms unan are usually found"., EPA
considers this definition and the following ¢ 'riteria to evaluate
oncogenicity [by P7} in experimental animals when multiple oncogenic studies
are available,

1. Oncogenicity in different (a) species, {b) strains, (c) sexes and
(d) organs

2. Presence of rare neoplasms & numbers of different types of neoplasms in
one or more species

3. Increased incidence of malignant neopiasms

Fa

. Decrease in latency (cime to tumor discovery)
. Doce rezponse relationship

. Mutagenicity tests (See * below.)

-~ o

. Spontaneous tumor incidence in untreated animals

For discussion of all of the above, the reader is referred to the EPA report,
pages 21-26,

* "“A battery of mutagenicity tests has been performed on Permcthrin to
detect gene mutation, chromosomal aberrations and primary DNA damage. These
tests included studies on §. vypnimurium and E, coli (with & without
activation}, mouse lymphoma, dominant lethal, rat cytogenetics, mitotic
recombination in yeast, DNA repair in E. coli and B, subtilis and unscheduled
DNA synthesis in human fibroblasts. In none of these studies has Permethrin
shown a mutagenic potential.

The mechanism of tumor induction by Pe“methrin apparently coes not operate
by biological mechanisms which directly involve the genetic integrity of the
celi.”

For the "Summary & Evaluation of Criteria Data” by EPA, please see copies of
pages 27-31 of the EPA report, attached to this review {Appendix I).
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Comments on Carcinogenic Studies: - “w-

The applicant submitted to FDA actual reports of aniy 2 carcinogenicity
studies (B-W mouse & rat studies; see Pharm. Rev. ] ¢

.. However, they have submitted, in this DA report, the review of EPA
which enz%mpasses the above-mentioned studies and in addition, 5 (3 mouse, 2
rat) other carcinogenicity studies., Based on the data submitted only to FDA,
I had concluded that PT was not found to be tumorigenic in either species,
Both EPA & I arrived at the same conclusion regarding the B-W rat study.
However, EPA does not entirely share my conclusion about the mouse study,
although the incidence of Tung'tumors in the high-dose females was within
historical contrul range (see p, 17 of IND 21,777 review). On page 26 of
their review, EPA states the following: "Comparison of the observed Tung
tumor incidences in the three long-term mouse studies with the historical
control incidences for either sex raises the pnssibility that these tumors may
not be directly related to the ingestion of PT, but rather, may be simply an
expression of the variability of the spontaneous and naturally occurring
incidence of this lesion in mice. This is particularly true for males for
whichk no tumor/dose relationships were found. Toxicology Branch recognizes {
some merit in this point of view. However, the definite lung tumor-dose
relationship found for the females in the FMC-II Mouse Study and the lung
tumor-dose related trend for the females in the B-W Mouse study cannot be
ignored, Toxicology Branch considers the lung tumor incidences observed in
females in these two studies to be supportive of one another.® It is
therefrre apparent that EPA had more mouse data {than FDA) in arriving at the
above conclusion, which deserves merit in my opinion.

I

Eva1uation/0verviq!

Clinicai Use: Permethrin Creme Rinse 1% will be used #5 a pediculicide

{stngle appliication, retreatment may be rzequired for less than 1% of the
patients)., Permethrin, the active ingredient, is a synthetic pyrethroid,

Foreign Studies: The majority of the preclinical pharmacoiogy/toxicology

studies wre-e performed abrcad and are considered pivotal to a conclusion with
regard to :afety. These included various types of studies, e.g., acute
toxicity, subchronic & chronic toxicity, reproduction, mutagenicity &
carcinogenicity studies (see 1ist on pajes 3-5 of this review),

Overview (highlights) of Preciinical Toxicity Evaluation: In mice & rats

Traated IP wiilh doses of permethrin (Pl) up to 1000 mg/Kg, the drug was
relatively well-tolerated .nd the LDgg value in both species was greater
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than 1000 mg/kg. In rats treated PO with 1% PT Creme Rinse, the LDgg was

greater the & gq/kg. LDgy values for mice & rats of PT formulated in
different vehicles were:

In rabbits, the LDgp of 1% PT Creme Rinse applied dermally under occlusive
dressing was greater than 2 g/kg. Rats exposed dermally ior 24 hrs to a 40%
w/v sol'n of PT in xylene showed no signs of toxicity clinically or at autopsy.

A study was carried out in rats dosed with PT (up to 15 days) at 5000 ppm of
various cis-trans isomers (respectively, 25:75, 40:60 & 90:10%) to determine
neurological effects. -The severitv of CNS symptoms (hyperexcitability, body
tremors, flat-footed gait) appeared to be directly related to the cis isomer
content. Both light & electronmicroscopy of the peripheral & CNS Tissues were
inconclusive in determining the etiology of the CNS disorders.

The sensitization potential of PT (1% w/v) in corn oil! and 0.1% PT Creme Rinse
in 0.9% in s2)ine was assessed in dermally treated guinea pigs. PT was not a
sensitizing agent in these test systems, Dermal irritation studies with 1% PT
Creme Rinse in rabbits (0.5 ml/site, intact/abraded skin) revealed that the
test material was only mildly irritating. Applied to the rabbit's eye (0.1 m}
of 1% PT Creme Rinse; 0.1 ml of 40% PT w/v in corn oil), PT was nonirritating,
and an ocular hazard under normal conditions of use in humans was predicted to
be highly unlikely,

PT w/w was formulated in several commerically available lotions {creme rinses)
and these were applied once to dogs' hair at 50 g/dog, Samples of hair
analyzed during 14 days of the study revealed that formulations containing
protein left large conc'ns of PT on hair and that the addition of 20%
isopropanol did not necessarily lead to a higher PT conc'n of the hair.

Absorption of topically applied 14C-permethrin (study performed by U.S.

Armed Forces), as measured in excreta up to 7 or 14 days after application,
was 30% in rabbits & 10% in dogs. Urinary excrecion accounted for 75% of the
radioactivity, usually within 24 hrs. Radiocarbon recovered in feces was
always higher (2.5x) following cis PT application than for trans. It was
estimated t .t absorption of PT in man should be less than B% of the applied
dose. The projectea bioavailability to man from permethrin impregnated fabric
(U.S. Army uniforms; 0.125 mg/cm?) would be less than 0,026 mg/kg/day.

Pharmacokinetic studies were carried out in rats dosed IV or dermally (several
formulations) with PT. These studies revealed the following:

1. PT and/or its metaboliites were extensively absorted following dermal
application.
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2. Rat skin was an important site of PT metabolism and possibly
conjugation, thereby limiting the systemic availability of t .e parent
compound. ' .

3. Metabolism of PT to the cisand transDCVA's (trans or CIS - 3 (2,2 -
dichloruavinyl)~2, 2-dimethylcycTopropane-carboxylic acid) was not
dose-related, with hiyher doses favoring more DCVA formation,

4, Following application of 1% creme rinse, about 5% of the PT was
absorbed into rat skin prior to washing at 10' after application.

5. After dosing with 5% dermal cream, the urinary excretion of the DCVA's
tended to be fairly constant for several days and, therefore, the cream
appeared to establish a “reservoir" for PT. However, washing 48 hrs
after application removed most of the PT remaining in the skin.

In a number of mutagenicity test systems [S. typhimurium, E. coli, mouse
iymphoma, dominant lethal, DNA repair in E, coly & B. subtilis, and
unscheduled DNA synthests in human fibrobTasts] performed to detect gene
mutations, chv .mosomal aberrations and primary DNA damage, PT was found to be
nonmutagenic.

Teratology studies in mice, rats & rabbits at oral dosage levels up to 200 &
400 mg/kg/day of PT showed no potential for the drug to induce teratogenic
effects. In a 3-generation reproduction study in rats with PT at dietary
levels of up to 180 mg/kg/day, the drug produced no effect on growth, survival
or reproductive ability, and there were no drug-related fetotoxic or
teratogenic effects noted.

Oral toxicity studies in rats & dogs (3 & 6 months, respectively) revealed
that Joses up to 187 & 250 mg/kg/day were relatively well tolerated in both
species. A higher dose in rats (357 mg/kg/day) caused hypersensitivity,
decrease in body wt gain (M), iacreased Tiver wts & decreased thyroid wts.

Two carcinogenicity/toxicity studies in rats & mice were performed and
submitted to FDA. Rats were dosed with PT at dietary levels of 0, 10, 50 &
250 mg/kg/day for 104 weeks. Drug-related effects of possible toxicological
sfgnificance were: a higher mortality rate (HD, M); body tremors from week 90
on (HD gp}; increases in liver wt (HD, M); dose-related increase in the
incidence of periacinar hepatocytic hypertrophy (MD & HD gps) which was
classified as work hypertrophy. Mice were dosed with PT at dietary levels of
¢, 10, 50 & 250 mg/kg/day for 91 weeks. Drug-related effects of possible
toxicological significance were increased Kidney & liver wts in the HD group;
however, there was no histological correlation. It was concluded that 10 & 60
mg/kg/day in the rat & mouse studies, respectively, were well tolerated.

There was no evidence of an oncogenic effect by PT in the rat study. In mice,
there was a higher incidence of benign adenomas of the lung in the HD F
compared to all F groups, including contrels (statistic:lly significant,

p AF0.0I, compared to control). However, most of the affected animals in all
gr.ups bore only a single adenoma and the mean size of tumors in the HD gp was
similar to *hat in controls and other groups. In contrast, the incidence of
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lung adenomas was higner in M controls than in the HO M, Also, the incidence

of Tung tumors in the F HD ¢p was within the histcrical control range and that

of the F control gp was quite low compared to historical controls. Finally,
in F there was no dose-related increase in incidence of malignant tumors or
those bearing multiple lung tumors. In view of the aforementioned, it was
concluded that this Tinding can be regarded as due to chance.

Permethrin and its metabolites have beenh approved by EPA as insecticide
residues in or on certain raw agricultural commodities; see Appendix II
(attached copy of Fed. Reg., Vol. 47, No. 196, Oct. 13, 1982), EPA evaluated
& (3 mouse, 3 rat) long-term carcinogenicity studies; 2 of these were
submitted to FDA and the EPA review/report on all 6 was also incorporated in
this NDA and reviewed.

Based on evaluation of all available studies and numerous consultations/peer
reviews, the following was concluded by EPA:

1. A low oncogenic potential was demonstrated in mice. Treated F had a
higher tumor incidence than controls in terms of lung adenomas (250, 375,
750 mpk/day), adenocarcinomas (750 mpk/day) and hepatomas (375, 750
mpk /day).

2. There was no evidence of ~=ncogenic potential in rats.

3. The likelihood of oncogenicity in humans is slight.

Recommendations: The following labeling changes are recommended.

Llarcinogenesis, Mutagenesis, Impairment of rertility: Statement should be

revised to read as tolliows:

“There is evidence from three separate studies that in the mouse, chronic
feeding of permethrin leads to increased incidence cf pulmonary adenoma.

Irn vne of these studies, there was a dose-related increase in incidence of

alveolar cell carcinoma, as welt as liver neoplasia in the females.
Permethrin does not appear to he oncogenic in the rat, however.

Since permethrin failed to show evidence of mutagenic potential in an
extensive battery of in vitro & in vivo genet1c toxicity studies, it is
likely that the oncogenic activity seen in mice represents an enigenetic
phenomenon.

Permethrin did not cause any adverse effeci on reproductive function at a
dose of 180 mg/kg/day, orally, in a three-generation rat study."

Pregnancy: In the statement proposed by the applicant, insert in the
Tirst sentence after "and rabbits", in parentheses, the following:
"(200-400 my/kg/day, orally)."

cc: Orig. NDA Gamar€ 9"‘2@-”

HFN-815 HFN-815/M0
HFN-340 €S9
HFN-815/GCDebbas/smc/8/5/85

R/d init.by:JMDavitt

Appendeces (2) attached.

0036p

Gamil C. Lebbas, Ph.D.

-ﬁ\







**‘Q Y eq35/8-00"

#r. ODonald A, Knight
Burroughs Wellcome Cn,

3030 Cornwallis Road
Research Trianale Park, NC 27719

* tF e

Dear th, Kpight:

We acknowledge the receipt on January 20, 1938 of vour supplenental ou Oruqg
Annlizatinn deted January 14, 1938 submitted pursuant %0 sectinn 505(n) of the
rederal Faoa, Draq, and Cosmetic Act foar HiX (pemietairin) Crene Dinse ..
The supplemental appiicatinn provides for modifications in the synthesis of
permethein, involvinag primarily a  additional diswillation or tiur acid
cliiavide inteymndiate, to improve its auality, _
de have completed our reviey of this supplemental application an'l it is i
annwaverd,  Our Tetter fated Marcn 31, 1995 detailed the conditiens retating o !
“oeoapprayal ot thic applicagion, 5
Sincerely vours,
/K C
|
Arqand R, Casola, Ph.D. i
Supervisory Chemist :
Divisiny of Anti-Infective
Uruqg Products
Ifice of Drug Evaluation 1ti
[ [YRY CERS WYY - . - AN ] -
cc: Orig i Coanter for Diug cvrluation and Researdn .
HFD=-570 ‘
HFU=520/CSN/Bastiici -
HFD-52N/ARCasola
HFD~620/110/Huene j
HFD-520/Hayland gn 7/1/88 '3/ !
- ) R e ﬂ -~ ':
HFD-520/Gavirilnvich it , SR [?
R/D dnit. by: Wiasola 6/29/58 dpre 5/ o /4 it B
Approve HC 7/ e/ 8¢ -
1075¢ 5

?
i
i
i
i
i
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Wellcome
Burroughs Wellcome Co. 3030 Comwaiis Roao canles & telegrams
Research Trrangle Park. N. C. 27708 Tablioid Ralergh, N C.

TWxSI03Z705i%
te! 919 248-3000

January 14, 1988

SPECIAL SUPPLEMENT -- CHANGES BEING EFFECTED

by, J-‘ # ~ "
Edward Tabor, M.D., Director Nida NQ, ” 7(5 . ND,_ S {( /
Division of Anti-infective Drug Products NDA SURSL FOR a3

Office of Bivlogic Research and Review
Center for Drugs and Bioclogics

Food & Drug Administration

5600 Fishers Lane

Rockville, MD 20857

Re: NDA19-435
NIX™ (Permethrin} 1%
Creme Rinse
Dear Dr. Tabor:

In accordance with CFR 314.70(c)(1), we submit herewiih a “Spe:ial Supplement - Changes Being
Effected” for the subject product to provide for improvements 1o the synthesis of permethrin
manufactured by The Wellcome Foundation, L.td., Dartford, England.

Specifically, an additional distiltation of the acid chloride Intermediate produced at Stage 2 of the
synthetic process is being performed to improve its quality. Other modifications were made o
utitize equipment and fadilities in the manufaciuring process more efficiently.

Anaiytical profiles of drug substance included herein produced by the new and former synthetic
methods are compared to show that the modified synthetic process results in drug of improved
quality.

No change in the regulatory Analytical Standard for Medical Grade Permethrinis required
hecause of these improvements. The additional control provides increased assurance that the
drug will have the characteristics of identity, strength, quahity, and purity . hich it purportsoris
represented 1o possess.
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- NDA SUPPLEMENT REV]IEW
CHENIST's REVIEW T. ORGANTZATION 2. NDA NUNMBER
DALIDP 19-43%
f 3. WAL AND ADDRESS OF APPLICANT (CITY AND STATE) 4. AF NUMBER
] Burroughs Wellcome Co.
3230 Cornwallis Road 5. SUPPLEWMENT(s)
Research Triangle Park, NC 27709 RUMBERTsS) DATE(S ]
5. NAWME OF DRUG 7. NONPROPRIETARY NAWE
NIX permethrin S-001 114,88
8. SUPPLEMENT(s) PROVIDE R: a change in the
i synthesis of permethrin involving an additional 9. AMENDMENTS AND OTHER
distillation of the acid chloride intermediate to (REPORTS, etc) DATES
improve its quality.
TG, PRARMACOLDGYCAL CATEGORY 11, HOW DISPENSED V2. RELATED IND7NDA/OHF (s )
pediculicide
X Rx 07C
13. DOSAGE FORM(s) T4, POTENCY({Jes)
creme rinse 1%
TS5, ChRcHICAL NAME AND STRUCTURE WE, £, 16. RECORDS ANU RLPORTS
. /. CURRENT
B e w e\ REVTENED
Servmyiste o mervwnal rot of ST, COOH, n
oo O O Yes No

17, COMMENTS
Several modifications have been made in the synthesis of NOUS by the
manufacturer (The Wellcome Foundation, Ltd, Dartford, England). They are not
substantive changes, acting only to enhance the purity oi the acid chloride
intermediate in the already approved synthesis. The spacifications of the NDS
remain unchanged. Comparative data between Tuts of intermediate produced by
both old and new processes show a purer product resulting from the
modifications.

Stability data on a lot of drug product using new process NDS show a
satisfactory product. The stability studies will canvinue according to the
approved protecovl.

18. CONCLUSIONS AND RECOMMENDATIONS: ?
The suppiement is for charnges being effected. From the manufacturing and
contrnls standpoint it may bc approved.

cc: ORIG NDA i
HFD-520 HFD-520/CS0 !
HFD-520/M0  HFD-520/Wayland:gm 7/1/88 y
R/0 initialed by: ARCasola 6/29/88 A€ C ;7/}3/;)J/

D REVIEWER |
WANME SIGNATURE DATe COMPLETED (
Lota G. Wayland gp«:ﬁ '{r Ao nrrl _ 6-28-89
OTSTRIBUTION NAL JAT J__REVIEWER DIVISION FILE J
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NDA SUPPLEMENT REy ey A 9

CHEMIST 's REVIEW N 5RGAN:ZATION 2. NDA NUMBER '__“
DAIDP 19-435
3. NAME AND ADDRESS OF APPLICANT CITY AND TATE 4. BER o
Burroughs Wellcome Co.
3030 Cornwalyig Road
Research Triang]e Park, NC 27709 5. SUPPLEMENT S

NUMBER(s) DATE (s
6. NAME OF DRUG 7. NONPROPRTETARY NAME 5~002 3/0¢/88
NIX

Permethrin
8.  SUPPLEMENT(s ) PROVIDES For:
revising the NDS Specificationg relating to impuritiag 5. AMENDMENTS AND OTHER
and broadening the limitg for Préservatives in the (REPORTS. etc) DATES
FUg product from 30-110% .o 80-120%.

d
10. PHARMACOLOGICAL CATEGORY T1. HOW DISPENSED 17, RELATED IND/NDK/DEFES)
pediculicide
X Rx 0TC
13, DOSAGE FORM{s) 14, POTENCYEiesS
tonical creme rinse 1%
TS CRENTCA T ' 5
5. CHEMTCAL NAME “AND STRUCTURE ISGRR§§$0RDS AND REPORTS

_ Yes No
REVIEWED
Yrs No _
17. COMMENTS

To support the broadening of the 3 Preservatives’ limits, data are presented
demonstrating Preservatiyve effectiveness to microbial Challenge at Tevels
répresenting 25, 50, 75, and 100% of labeled preservative Strength, Assay
values of 211 3 Preservatises at each level are pPresented. Since the data show
effectiveness at a level as tow as 259 of label, broadening of the
specifications from 90-1)p¢ to 80-12p% js réasonable and Still offers 4 Targe
margin of safety,

COMMENTS CONT. ON NEXT PAGE

1 CONCLUSTONS AND RECOMHENDATIONS:

8l
The supplement may be approved,

Cc: cc: Orig NnA
HF0-520
HFD-S?O/CSO/Bostwick
HFD-SZO/ARCaso]a
HFD-SZO/MO/“wene .
HFD-520/Wayl and gm 8/30/88 . - i
D init. by: ARCasola 8,20/gg AL /o fia

ER - REVIEWER -
R IGNATT)

lota g, Waylend _&

ﬁﬁT? CORPLETED
pvh;ﬁL_hgl 8.265-88
——

DISTRIBUTION ORIGINAL JACKET REVIEWER DIVISION FILE




Wellcome
Burroughs Wellcome Co. 30350 Cornwalis Ryar raties & telegrams
Research Triangle Park. N. £. 27703 Tabloid Raleigh, N C.

TWX5108270915
t2l. 919 248-3000

March 9, 1988

Edward Tabor, MD, Director
Division of Anti-Infective Drug Praducts

Office of Biologic Research and Review q-4/2, . ,
Center for Drugs and Biologics DA No. / 75 L 722 REF, NO _:’_ééé:
Food & Drug Administration HNDA SURPL FOR (,

5600 Fishers Lane
Rockville, MD 20857

RE: NDA 19.43%
NIX® (Permethrin 1%}
Cieme Rinse

Dear Dr. Tabor:

We submit herewith a supplemental application to provide for changes to the analyt -al
methods for NIX Creme Rinse.

We wish to widen the limits for the preservatives contained in the drug product. The limits
are being revised from 90% - 110% to 80% - 120%. Preservative efficacy data provided
herein support the b-oader limits.

We also wish to revise the Analytical Standard for the drug substance, Permethrin, Medical
Grade. An additional process impurity, 3-phenoxybe~zvl 4,6 6-trichloro-3,3 dimethyl-5-
hexenoate (PTDH; has been identified, quantitated and specifications included in tine
Analytical Standard for Permetnrin, Medical Grade.

As a result of this impurity being identified, we are proposing to tighten the limits for 2 other
reiated substances and tighten the total permethrin assay liinit from 93% to 95%.

Sincerely, /
Donajld A. ngm

Associate Director
Drug Regulatory Affz'rs

GRZQ/88.017
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