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NDA 20-404
-.

Penederm Incorporated
Attention: John Quigley;Ph.D.
Senior Vice Presiden~ Research and Development
320 Lakeside Drive, Suite A
Foster City, CA 94404

Dear Dr. Quigley

Please refer your September 29, 1993, new drug application (NDA) and your resubmissi6& -
:-,+:i.=...

dated March 28, 19?4, and July 12,1996, submitted under section 505(b)(2) of the F&kxal Food,
Drug,andCosmetidAct for Avitam (tretinoin cream) Cream, 0.02% _ .

Please refer to our not approvable letters dated March 29, 1995, and June 26, 1996.
~,. t,.,.,. :,J

(
We acknowledge the receipt of your amendments ~d additional communications dated May31,
June 3, 13 and 28, July 8, 12 and 30, October 22, November 14 and 20, December 10,11, 12,13 /-
and 16, 1996.

This new drug application provides for treatment of acne vulgaris.

We have completed the review of this applicatio~ as amend~ including the submitted draft
labeling, and have concluded that adequate information has been presented to demonstrate that
the drug product is safe and effkctive for use as recommended in the enclosed revised draft
labeling dated January 13, 1997. Accordingly, the application is approved effkctive on the date of
this letter.

The final printed Iabeliig (FPL) must be identical to the enclosed revised draft labeling. :
Marketing the product with FPL that is not identical to this draft labelingmay renderfieproduct.-
misbranded and an unapproved new drug.

Please submit sixteen copies of the FPL as soon as it is available, in no case more than 30 days
afier it is printed. Please individu+~mount ten of the copies on heavy weight paper or similar
material. For administrative purposes this submission should be designated “FINAL PRINTED
LABELING” for approved NDA 20-404. Approval of this submission by FDA is not required
before the labeIing is used.

~,
Should additional information relating to the safety and effectiveness of thk drug be’~ome
avaiIable, revision of that labeling may be required.
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We remind you of your Phase 4 commitments specified in the facsimiles of your letters dated
Januaxy 13 and 14, 1997. These commitments, along with any completion dates agr&d upon, are
listed below

...-.-.. ..
,G- .- ..==:

Protocols, da@ and fi,a.1reports should be submitted to your IND for this product and a copy of
the cover letter sentti this NDA. For administrative purposes, all submissions, including
labeling supplements, relating to these Phase 4 comn&nents must be clearly designated “Phase
4 Commitment.”

In additioq please submit ti,u)pies of the introductory promotional material that you propose
to use for this product. All proposed materials sho~d be submitted in draft or mock-up form, not
final print. Please submit one copy to this Ditilon and two mpies of both the promotional
material and the package insert directly to:

Food and hug Administration
Division of Drug Marketing, Advertising, and Communications, HFD-40
5600 Fishers Lane
Rockvdle, Maryland 20857

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

PIease submit one market package of the drug when its available. ~..

.;;’./.
,>,
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We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81. -.

If you have any questions, please contact

Olga CintroU R.Ph.
Consumer Safety Officer
(301) 827-2020

Enclosure

SincereIy yours,

$Jona an K. Wi~ M.D.
Director

“‘Division of Dermatologic and Dental
Drug Products

Office of Drug Evaluation V
Center for Drug Evaluation and Research

. .

.../
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Original NDA 20-404
HF-2/MedWatch (w/drall labeling)
HFD-2./MLumpkin (W/draft kibding)

HFD-92 (w/draii labeling)
HFD-105/OFFICE DIR/Weintraub (w/draft labeling)
HFD-540/DIV FILE (w/draft labeling)
HFD-540/CSO/Cintron (w/draft labeling)
HFD-540/MO/Labib (w/draft labeling)
HFD-540/CHEM/Mokhtari (w/draft labeling) I-g’qq
HFD-540/PHARIWAlam (w/draR labeling) ~j~~y
HFD-725/STAT/Farr (w/draft labeling) I }g/q7
HFD-880/BIoPH.ARM/P elsor (w/dra.Rlabeling)
HFD-40 (w/draft labeling)
District Office (w/dmfl labeling)
HFD-613 (w/drafl labeling)
HFD-735 (w/draft labeling)
HFD-005/Axelrad (w/draft labeling)

2’:

Concurrence:
HFD-540/PHARM TL/Jacobs (w/draft labelimz) 0~ ‘h’fi
HFD-540/CHEM TL/DeCamp(w/drafl labelti~) llg/97
HFD-540/ACTING SUPV PROJ MGR/Koztna-Fornaro (w/draft labeling)
HFD-880/B1OPHARM TL/Bashaw (w/@ labe~g) lj719q
HFD-160/MICRO TL/Cooney (w/draft labeling) //$/47
HFD-560/Katz (w/draft labeling) ‘~lo] ~ ?

1
HFD-725/BIOSTAT TL&inivasan (wl~ labeling) ~ * ~I~ql’q~

APPROVAL
PHASE 4 COMMITMENT

:.+---~-

--.
.
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(
Penederm Incorporated
Attention: Barty Calvarese, M.S.
Executive Director, Cliica.1/Regulatory Affhirs
320 Lakeside Drive, Suite A
Foster Chy, CA 94404

JUN 26 D%

.-

Dear Mr. Calvarese:

Please refer to your September 29, 1993, new drug application (NDA) and your resubmission
dated March 28, 1994, submitted under section 505(b) ofe~e Federal Food, Drug, and Cosmetic
Act for Avita~ (tretinoin cream) Cr~ 0.025%.

Please also refer to our not approvable letter dated Mmch 29, 1995. We acknowledge r;ce~pt of
your additional communications dated April 7 and 17, May 19, September 27, October 13,
November 14, De&mber 6,20, and 28, 1995; and February 22, and May 14, 1996.

We have completed our review of thk applicatio~ as amend~ and find the tiormation presented
is inadequate, and the application is not approvable under section 505(d) of the Act and
21 CFR 314. 125(b). The deficiencies maybe summarized as follows:

;
\ ;/...

M

,

Any resubmission of this application should also include an updated safety report as specified .
under 21 CFR314.50(d)(5)(vi)(b).

In additio~ although not the basis for the non-approval of this applicatio~ the following
comments and requests should be addressed in any resubmission of this application:

1. P1easerevise the assay limits in this drug product to not less than YOand not more
than ‘A of the labeled amount oftretinoin...,,:/

2. Please mod@ all of the spe&ications for degradants to the percent of labeled amount of
tretinoin.

,’
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3.

4.

5.

6.

7.

8.

Please submit identical specifications for finished product stability and finished product
release.

--
Please submit individual specifications for

Please state which tests (ii-process and/or regulatory) are performed by as compared
to Penederm. Please include timefhrnes for testing and release.

Please submit additional 18 month stability data at room temperature for other batches and
strengths of tretinoin cream to support the 24 month exphy date. We recommend that
fhture stability studies be performed at either OC/ambienthumidity or ‘%
relative humidity. .=.....

We suggest that a new analytical methodology be developed to identi~ all impurities. The
methodolo&y should include specifications for all

products in tretinoin cream.

Regarding the environmental assessment (EA), please submit irdlorrnationon the drug
substance manufattdring site as described in Format Item 6. Since the manufacturer is
forei~ a certification of compliance is sufficient (Please see Industry tildance for
appropriate certifkation Ianguage). The last sentence of page 8 of the EA references a
compliance statement for but the statement is not included; please submit this
compliance statement. Please note that there are no Format Items 12, 13, or 14 which are
required for the abbreviated EA format for topical drugs (21 CFR 25.3 la(b)(3)).

Care ino~enicitv Advisor=vCoremittee (CACl Rec ommendat ions

The high-dose level is approximately equivalent to (and not 150 times greater than) the clinical
dose of 0.025%; however, it appears that the dose is at the maximum f~ible level given the
clinical signs of increasing inflammation in the 90-day study.

1. Please submit data supporting the claim that the dose levels chosen should be compared to
the clinical formulation based on a m@g (or surface area) basis. The dose levels for the
dermal carcinogenicity study (which is primarily concerned about changes in the skin) ~
should be based primarily on a concentration btik, and secondarily, on a volume basis.

2. We suggest that the mid-dosi”group be 1/3 that of the high dose group ( ‘%0), and
that the low dose group be’1/9 of the high dose ~ ‘?/0).

3. All formulations should be prepared in the clinically used vehicle (except for the excipient-
free control group suggested below).

,’
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4. Physical examinations should be performed prior to the initiation of studies.

5. Please clearly state the minimal suwival rate needed before the study is terminated eady.
Please contact the Division pharmacology staff prior to the termination of any group(s).

6. Please consider adding two additional control groups: an untreated vehicle control and a
vehicle control group that does not include the previously untested excipient,
po1yolprepolymer-2. An untreated control group will allow for the clear establishment of
the appropriate background skin tumor level. The excipient-free control group may help
avoid additional studies, if the vehicle control gel proves to be tumorigenic (i.e., tumors
related to the excipient).

7. Since blood samples are being collected, we suggest including clinical pathology
parameters for ALT, AST, glucose, and BUN. We recommend that these sampl& be
taken at baseline, 13 weeks, 52 weeks, and at termination. These suggestions are based
on the changes seen in the 90-day study and are made with the assumption that the
additional tests can be run on the blood already being sampled.

8. As a result of the 90-day study findings, please examine lungs, liver, kidney, heart, thymus,
and skin (treated and untreated) horn all groups, not just low and mid-dose animals. We
also suggest that all harvested organ samples from the control and high-dose animals be
examined histopathologically.

Until the safety and effectiveness of this drug product have been established, we reserve comment
on the proposed labeling.

In accordance with the policy describedin21 CFR 314. 102(d) of the new drug regulations, you
may request an informal conilerencewith the members of the Division of Dermatologic and Dental
Drug Products to discuss in detail the deficiencies in this application and what firther steps you
need to take to secure approval. The meeting should be requested 15 days in advance.

Whhin 10 days after the date of this letter, you are required to amend the applicatio~ notifi us of
your intent to file an amendment, or follow one of your other options under 21 CFR 314.120. In
the absence of any such action FDA may proceed to withdraw the application. Any amendments
should respond to all the deficiencies listed. We will not process a partial reply as a major
amendment nor will the review clock be reactivated until all deficiencies have been addressed.

,,’
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Should you have any questions, please contact Dr. Roy Blay, Project Manager, at (301) 827-
2020.

+-bJonath K Wti M.D.
Duector, ivision of Derrnatologic

and Dental Drug Products
Office of Drug Evaluation V
Center for Drug Evaluation and Research

(.

,,’

- .-
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cc
Original NDA 20-404
HFD-540U3iv. Fiies
HFA-1OO
HFD-105\Weintraub
HFC-130
m-s
HFD-540WDIR\Wti
HFD-540WfOWlb
HFD-540\CHEIkiUlejali
HFD-2Wumpkin
HFD-80
HFD-540WROJ MGRV31ay

Concurrence: ‘
HFD-540UEP DIRKat.z\6.26.96
HFD-540\CHEM SUPVWGJnp\6.26.96
HFD-540WIARM SUPVUacobs\6.26.96
HFD-160WlXCR0 SUPVWooney
HFD-8801BIOPHARM SUPWBashaw
HFD-725UIIOSTAT s~~s
HFD-540WROJ MGT SUPWCook

drailed: RB/June 20, 1996/c:hoyb1ayUettersbdabpprovaR20400.001
rld Initials: RAB
final:

NOT APPROVABLE (NA)
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Penederm Inc.
Attn: Barry Calvarese, M.S.
Executive Director
Clinical/Regulatory Affairs
320 Lakeside Drive, Suite A
Foster City, CA 94404

Dear Mr. Calvarese:

Please refer to your September 29, 1993, new drug application (NDA) and to your
resubmission dated March 28, 1994, submitted under section 505(b)(2) o~.the
Federal Food, Drug, and Cosmetic Act for Acticin (tretinoin cream) Cream,
0.025Y0, r

We acknowledge receipt of your amendments dated March 30, June 2, 9 and 24,

September 12 and 13, October 7 and 28, December 16, 1994; January 17, and
March 9, 1995.

>.’,

We have completed our review of this application, as amended, and find that the
information presented is inadequate, and the application is not approvable under
section 505(d) of the Act and 21 CFR 314.1 25(b). The deficiencies are as
follows:

Clinical

1. The submitted information fails to provide substantial evidence consisting of
adequate and well-controlled investigations that Acticin Cream 0.025 *A,

will have the effects they are represented to have under
the conditions of use prescribed, recommended, or suggested in their
proposed labeling. Specifically, the submitted studies fail to demonstrate
equivalence between Acticin Cream 0.025% and Retin-A Cream 0.025Y0,

and fail to demonstrate equivalence between Acticin Cream 0.1 YO and
Retin-A Cream 0.1 ‘%0. Evidence was not submitted to support the safety -
and efficacy of Acticin Cream 0.05°/0.

A demonstration of clinical superiority of Acticin Cream 0.025% and Acticin
0.1 % when compared’to their vehicles could be considered substantial
evidence of efficacy provided that the demonstration was reproducible by
independent investigators. Since only one study was submitted, the
reproducibility has not been demonstrated.

*
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If this application is resubmitted, it is recommended that an additional
clinical trial with three treatment arms (Acticin Cream, Retin-A Cream and
vehicle) be conducted and submitted for each concentration. Each trial
should have sufficient statistical power to evaluate the potential equivalence
between Acticin Cream and Retin-A Cream in the treatment of both
inflammatory and non-inflammatory lesions. The new trials should also
include a sufficient number of non-Caucasian patients in each treatment
group to permit a statistically meaningful analysis of any differences
between groups in adverse experiences “associated with the skin, including

changes in pigmentation.
.

In addition, the analysis of PDC 004-011 failed to demonstrate a statistical
difference between Acticin Cream 0.025% and Acticin Cream 0.1 ?40. A
justification for the multiple concentrations is therefore needed for the

development of each of these concentrations.

Any resubmission of this application should also include an updated safety
report as specif~d under 21 CFR 314.50(d)(5)(vi)(b).

Microbiology, Chemistry, Manufacturing, and Controls

2. The methods to be used in, and the facilities and controls used for, the
manufacture, processing, packing, or holding of the finished product (or drug
substance) are inadequate to preserve its identity, strength, quality, purity

and stability. Specifically, the manufacturing operations at
were not found to be in GMP compliance; the

one month accelerated stability data at is not sufficient to

support the proposed two year expiry date; the regulatory specification for
the total degradant is not adequate; and a satisfactory impurity profile for

the drug substance and drug product has not been developed. If the
application is resubmitted, the following information should be included:-

a. Information on the globule size from microscopic studies from stability
samples stored under normal and stress conditions.

b. Regulatory specifications which include a more precise description of
the tretinoin identity and appearance tests. The term “passes” is not
sufficiently precise.

,
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c.

d.

e.

f.

9-

h.

i.

j.

Regulatory specifications
chromatographic method

and methods which
for quantification of

include a validated
the degradation

products in the finished drug product. This should be both a release
and a stability specification. The specifications should include limits

for all known degradation
products of tretinoin in this cream formulation.

Viscosity specifications for the finished drug product at release and

during shelf life.

Limits for isotretinoin which conform to data obtained in the stability
studies ( - $??0).

..-...-

Th~ fill weight method (PN92, PN93, & PN94).

Justification for the weight loss limit. The weight loss results of
tretinoin cream presented in the stability studies (pp. 400-408, Table
1-9 of the December 16, 1994 amendment) do not match the
proposed range on aging.

Stability data to support the proposed two year expiry date for lots
manufactured at The data should include at least

three months accelerated stability data and any updated room
temperature data.

Revised reprocessing operations which reflect the correction of
deficiencies observed during the inspection of

The microbial limits protocol and the actual microbial limits test results
on the following lots:

1. Lot 73511, 45 gram tube -
2. Lot 73510, 20 gram tube
3. Lot 73509, 2 gram tube
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In addition, aithough notthebasis forthenon-approval ofthisapplicat~on, the
following comments should be addressed in any resubmission of this application:

1.

2.

3.

4.

5.

6.

The carcinogenic potential of this product has not been fully addressed. The
June 9, 1994, submission addresses your commitment to conduct a dermal
carcinogenicity study utilizing the gel formulation. It is recommended that
the protocol for this study be submitted for review prior to the study
initiation and included in any resubmission of this application.

Information should be submitted on the degradation pathways of tretinoin.

The stability protocol should be revised as follows:

a. to provide for additional test stations at initial, 3 and 9 months;

b. to perform the homogeneity test at the top, middle, and bottom of the
tube;

....”,

c. to include the test procedures for testing the drug product; and

d. to a provide sampling plan for testing the product.

A summary table with references to all the formulations investigated should
be provided. All differences, such as route of synthesis, manufacturing

sites, and purity profiles between the investigational and the marketed
formulation(s) should be submitted.

If it is proposed that the product can be frozen during storage, then stability

information under this condition of storage must be included in the
application.

Stability data including microbial limits and preservative effectiveness testing

on the first three lots at the proposed manufacturing facility should be
submitted.

Please note that we cannot approve this application until we are informed that all -
sites involved in manufacture of the bulk drug and drug product have been found
to be in compliance with good manufacturing procedures and are able to perform
the production procedures specified in this NDA application.
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t

Validation of the regulatory methods has not been completed. At the p~esent time,

it is the policy of the Center not to withhold approval because the methods are
being validated. Nevertheless, we expect your continued cooperation to resolve
any deficiencies that may occur.

Until the safety and effectiveness of this drug product has been established, we
reserve comment on the proposed labeling.

In accordance with the policy described in 21 CFR 314. 102(d) of the new drug
regulations, you may request an informal conference with the members of the
Division of Topical Drug Products to discuss in detail the deficiencies in this
application and what further steps you need to take to secure approval. Th-e
meeting should be requested at least 15 days in advance.

8

Within 10 days afier the date of this letter, you are required to amend the
application, notify us of your intent to file an amendment, or follow one of the
other options under 21 CFR 314.120. In the absence of any such action, the Food
and Drug Administration (FDA) may proceed to withdraw the application. Any
amendment should respond to all the deficiencies listed. We will not process a
partial reply as a major amendment nor will the review clock be reactivated until all
deficiencies have been addressed.

Under section 736(a)(l )( B)(ii) of the Prescription Drug User Fee Act of 1992, this
letter triggers the remaining 50?40 of the fee assessed for this application. You will
receive an invoice for the amount due within the next month. Payment will be due
within 30 days of the date of the invoice.

Should you have questions regarding this application, please contact Ms. Kennedy
K. Chapman or Ms. Joanne A. Holmes of the Project Management Staff, at
301-594-4877.

Sincerely yours,

7

@ +/?.

‘ Jonathan . Wilkin, M.D.
Director
Division of Topical Drug Products
Office of Drug Evaluation II
Center for Drug Evaluation and Research
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cc:
Orig NDA 20-404

HFD-2/Lumpkin
HFR-PA200/Los-Do
HFD-500
HFD-80
HFA-100

HFC-130
HFD-5
HFD-540
HFD-540/DDir/Wilkin
HFD-540/SMO/Chambers I ;I= a Z7 qs

1/
HFD-540/MO/Labib
HFD-540/MO/Slifman
HFD-540/Chem/Rejali
HFD-540/Pharm/Sheevers/rd3/21 /95
HFD-520/Micro/Utrup.. , ~.

HFD-426/Biopharm/Pelsor/rd/3/21/95
HFD-7 10/Biostat/Harkins

HFD-540/PMS/Chapman/n20404.na2 ~w~~ q<
dl

Revised: Chambers 3/24/95
Revised: Chapman 3/27/95

NOT APPROVABLE

Concurrence only:

HFD-540/SChem/DeCamp/rds/zl/gs
HFD-540/ActSPharm/JacobsJrds/zl/gs
HFD-540/SPMS/Cook/rdS/Zo/gG

.&.....
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Memo to File

(.

NDA 20-400/20404 (Labeling) December 26/1996

Subject: Review of the proposed draft labeling for AvitaR

In the proposed draft labeling, both the Carcinogenicity and the Pregnancy sections need
.-~--

revisions. Clearly, the Sponsor has used the labeling for Retin-A as a model for this proposed
8

labeling for Avi@ the obvious reason being a common active ingredient in both the preparations,
.-

namely, the all-trans-retinoic acid (tretinoin). However, since the marketing of Retin-A about 25
.. ,’.

years ago, much new itiormation on reproductive, toxicity of tretinoin has become available.

Thus, the statement that “Long-teml animal studies to determine the carcinogenic potential of

tretinoin have not been performed” is not true anymore. Also, it is necessary to clearly

differentiate the oral and topical teratogenic effects of tretinoin in various species. Most of this

new information has been included in the labeling of RenovaR, another formulation containing

tretinoin as the active ingredient. The labeling of the present formulation should follow that of

Renova and not of Retin-A. It is to be noted that the Sponsor is committed to petiorming a

mouse carcinogenicity study as a phase 4 study. The following changes in the labeling are

proposed.
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER      020404                 

MEDICAL REVIEW(S)



( Date of Review: December 18, 1996

DICAL OFFICERS REVIEW OF NDA 20-404 AMENDMEmI

..

Pate ofs~
. . ..

Reco mmendatiow

Penederm Inc.
320 Lakeside Drive, Suite A
Foster City, CA 94404

Avita (Acticin) 0.025%, J creams

Acne Vulgaris
.-.-.....

July 12, 1996 and December 11, 1996

The July 12, 1996 amendment was submitted to approve Avita
cream, NDA 20404 as a line extension to the gel formulation

This was reviewed by
the present medkal officer and its approval was recommended.

The 0.025 % cream is approvable as a line extension pending the
approval of the Avita gel.

Therefore, the 0.025% Avha cream ;hould be
approvable as a line extemion of the gel.

Reviewing Medical Officer

%

f ti4

Ramzy S. Labib, M. D., Ph.D.

,



cc: Orig NDA
.

HFC-130
HFD-82
HFD-500
HFD-638
HFD-735
HFD-540
HFD-540/DivDir/W~
HFD-540/SMO J

*>- I Lq$ +

HFD-540/MO/L.abib
HFD-540/Mo/slti
HFD-540/Pha@Jambs

?d. ” ““
HFD-540/Cherri/Mokhta&Rej~

ii~fZ76
HFD-540/CSO/Blay
HFD-710/Biometis&mti’ .G...-

,

—

..

.

.-

.

*
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Date of Review: June 17, 1996
Final Review : June 24, 1996

MEDICAL OFFICER’S REVIEW OF NDA 20-404 AMENDMENT

SEmM!E Penederm Inc.
320 Lakeside Drive, Suite A
Foster Ci&, CA 94404

DEW Avita (Acticin) 0.025 %, creams

Indication: Acne Vulgaris
..-..

Date of Submission: Dec. 20, 1995
r

Background: This amendment is a response to the nompprovable letter
of March 29, 1995. NDA 20404 is a line extension to the gel
formulation Both NDA’s were found to
bq nonapprovable in March 1995. In December 1995, the sponsor..
responded to the issues addressed in the nompprovable letters for

NDA 20-404. The sponsor has submitted a
protocol for fiuther clinical studies on the efficacy and safety of
the gel formulation in comparison to its vehicle and to Retin-A gel
(IND

Review:

The clinical section of this

1- Supplemental statistical

amendment consists of the following :

analysis of study PDC 004-011, submitted on October 28,
1994,-k response to a request from the staiiitical reviewer.

Comment: This analysis was already reviewed by the statistical reviewer in her
review dated 3/1/95, and by the medical officer in his review dated 12/19/94. It
consists of the LOCF,-I’1”1’analysis, which did not differ appreciably from the
evaluable subjects analysis.

2- Justification for the approval of 0.05 % Avita (Acticin) cream formulations,
submitted in November 14, 1995, in response to the nonapprovable letter.

*
1
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This report consisted of three sections:

a- Statistical Report: are-analysis of the clinical data from Penederm’s study PDC
004-011 focusing cm the differences between the Avita (Acticin) 0.025% and
0.1% creams.

Comments: There is no new data in this section. The sponsor emphasized
that numerically, the 0.1 % cream was always better than the 0.025%
cream. There were some statistically significant differences in
effectiveness between the 0.025 % and 0.1 % strengths of the cream,
although the trial was not sufficiently powered for this purpose. Most of
these differences were in the early days of treatment, suggesting that the
1% cream may have a faster onset of action than the 0.025% cream. Both
became ahnost equally effective on day 84 of the trizd. Examples of these
differences are shown in tables 2 and 3 (p.85 of Amendment, copies are
attached).

b- Pmctice patterns in the use of topical tretinoi.n: a clinical section that
demonstrates the medical need for several concentrations and formulations of
topical tretinoin.

Comqfmt: The strongest argument in this section is the need for
individualized treatment to meet each patient’s therapeutic needs and
tolerance.

c- Examples of other multiple strength therapies that have been previously
approved in the absence of specific studies addressing differences between
strengths.

Commenfi This discussion does not apply to the present drug formulation
and the present standards of drug approval.

3- Safety update, consisting of fml reports of three topical safety studies of Avita
(Acticin) gel and Avita (Acticin) cream.

a- Human repeated insult patch test (PDC 004-018): One out of 202 subjects -
exhibited response to the 0.1 % cream, and another one exhibited response to the
vehicle, on challenge. None of them responded during rechallenge. No other
concentration of the cream was tested.

Commenti There is no evidence of delayed sensitization with the 0.1 %
cream.

,
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b- Primary irritation potential (PDC 004-020M): The results of this study showed
that both Avita (Acticin) and Retin-A creams (0.025, 0.05 and 0.1 %
concentrations) were slightly irritating (barely perceptible erytherna). The raw
scores ranged from to % for all the cream preparations tested.
Numerically Avita (Acticin) cream was equal to, or less than Retin-A cream, but
not higher.

Comment: The low degree of irritation is acceptable.

c- Primary irritation potential (PDC 004-021 M): This study used occlusion in Hill
Top Chamber for sample applications, whereas the previous study used occlusion
of dried samples under Webril patch. All concentrations (0.025, 0.05 and 0.1 %)
of the creams tested (Avita [Acticin] or Retin-A) were slightly or mildly
irritating. Least irritation was shown by 0.05% Avita (Acticin) cream (0.45 mean
score) and the highest irritation (4.8 mean score) was obtained horn 0.1 % Retin-
A applications. . ..

* Comment: The low degree of irritation is acceptable.

Conclusions and Recommendations:

The 0.025% Avita (Acticin) cream has shown equivalence to the corresponding Retin-A
cream when 90% codldence interval was used (p >0.1, sec Statistical Review of
Amendment) in addition to its statistically signifkant superiority to placebo (p <0.05)
in one study. This concentration is approvable as line extension (pending Avita gel
approval) and as equivalent to innovator.

The 0.1% Avita (Acticin) cream is statistically significantly better than placebo (p
<0.05) in one clinical study, but is not equivalent to the corresponding Retin-A even at
90% con.tldencc interval (p <0.1, see Statistical Review of Amendment). The 0.1 %
Avita cream has occasionally shown some statistically signifkant differences in
effectiveness at days 14, 28 and 56, but not at day 84, when compared with the 0.025%
cream. However, these differences in the early days were not consistently significant.
The presented data fail to show a significant advantage of the 0.1 % cream over the
0.025 % cream. For these reasons, the reviewing M.O. does not recommend approval of
this concentration.

Reviewing Medical Officer,

47x ZG&4

Rarnzy S. Labib, M. D., Ph. D.

,
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cc: Orig NDA
HFC-130
HFD-82
HFD-500
HFD-638
HFD-735
HFD-540

#

HFD-540/DivDir/Wilkin
@=\q&

HFD-540/sMo/Ka ~~o .
HFD-540/MO/Labi
HFD-540/Mo/slifhlan
HFD-540/Pharm/Jacobs
HFD-540/Chem/Mokht.ari-Rejali
HFD-540/CSO/Blay
HFD-710/Biometrics/Harkins

.. . . . .
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Table 2. Percent decrease from baseline with Acticincream*

Noninflammatory
Total Lesions

Inflammatory
Lesions Lesions

0.025% 0.1% 0.025% 0.1 % 0.25% 0.1 %
Day 14 ~ 4.65 1I .7tjA 3.53 11 J@. 7.67 10.93
Day 28 17.31 22.42 16.57 22.32 15.33 20.!j9-
Day 56 30.61 38.14 30.02 40.04A 31.66 30.48
Day 84 “38.84 44.06 38.51 44.84 39.09 41.54

● HT-LOCFpopulation -

AP< 0.05 relative to the 0.025°%cream.

.. . ...

—..
Table 3. Actfcin Cream by strength and day*

‘ --

Categorical Improvement
YO Change Total Lesion Count Global Assessment“worse-no- change” “50%-1 00%
(%)

“good” or “excellent”
improvement” (’X.)— (%) .

0.025% o.170 #0.025% 0.170 0.025% 0.1.?40
Day 14 49.48 33.70A 4.12 6.52X 11.70
Day 28

2d.88~
31.96 17.39* 13.40 13.04* 28.87

Day 56
32.61

16.49 7.61A 30.93 39.13A 46.39
Day 84

45.65
16.40 11.96 45.36 46.74 51.55 58.7o

“ llT-LOCF population

APs 0.05relative to the 0.02570 cream overall categories.

November13,1995
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SrmnsOr:

Da@ of first Review: November 17, 1994
Date of final review: December 19, 1994

MEDICAL OFFICER’S REVIEW OF NDA 20-404 .

Qzlw:

Indication:

Date of Submission:

*

Related IND’s:

Related NDA’s: .. ‘

(
Composition:

.

Penederm Incomorated . .
320 Lakesid”e D~ive
Suite A
Foster City, CA 94404

Actici.ntm (Tretincdn) O. 025%,
Cream

Topical treatment of acne vulgaris
.. . ..

September 29, 1993: Refused to file;
Resubmitted March 28, 1994: Filablei

IND

NDA

The composition of the 0.1% cream formulation
is as follows:

Component ~
~retinoin, USP
tiPurified water /
/Stearic acid, NF
iPolyolprepolymer-2
~sopropyl myristate, NF
@olyoxyl 40 stearate, NF
@ropylene glycol, USP
fitearyl alcohol, NF
/Xanthan gum, NF, Food Grade
/Sorbic acid, NF
/Butylated hydroxytoluene, NF or FCC

The 0.025% and the 0.05% creams differ from
the 0.1% cream in their content of Tretinoin
whi~h is, respectively, and
purified water which is, respectively,

J

*
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/ Backurouncl: Because of the identity of the active principle
{tretinoin) in Acticin cream (and gel) with the Innovator..

product, Retin-A cream (and gel), the Sponsor had-initially
submit~ed ANDAs for Acti.cin cream (and gel) in IJuly of 1992.
In August 1992, the FDAdetermi.ned that these submissions were
not acceptable for filing as ANDAs due to the inclusion, in
the Acticin formulations, of two new excipients,

which has not been previously approved for
use in a new drug, and which is not present
in the Retin-A formulations. Based on conversations with the
Agency, the Sponsor submitted this NDA in September 29, 1993
as a line extension to the Acticin Gel NDA (submitted
September 24, 1993) pursuant to section 505(b) (2) (literature
based NDA) of the Food, Drug and Cosmetic act.

In a letter dated 11123/93, the Agency informed the.Sponsor “
that this NDA was incomplete and unacceptable for f~ling. A
major deficiency was the lack of a human contact sensitization
study using the formulation to be marketted. The Sponsor
submitted the protocol for this study as an amendment
to IND The results of this study
as well as responses to the other deficiencies were submitted
to the NDA in.r~arch 28, 1994 , and the NDA was subsequently
determined to be filable

Chexnistrv, Manufacturincr, and Controls Review:

Chemistry, manufacturing and controls are under review by
Nahid Mokhtari.-Rejali.

Pharmacolo~ and Toxicolocmr Rev5. ew:

Pharmacology and toxicology are under review by Hilary
Sheevers, Ph.D.

Microbiolom Review:

Microbiology review of manufacturing and controls by Linda ‘
Utrup,. PH. D. was received October 21, 1994. The reviewer
recommended approval after correction of 4 deficiencies.

2
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Review of Clinical Studies

A. Clinical Pharmacolocw Studies:

1’

In its first submission, the only clinical pharmacology study
on the final cream formulation was PDC 004-009. This study was
a one week standardized, three application, 24-hourpriman
irritation patch study on “19patients (only 10 completed the
study) . Acticin and Retin-A 0.05% and 0.1% creams were tested
in this study in addition to other products (e.g. prototype
tretinoin creams) . The results of this study showed that under
occlusive conditions, Retin-A 0.05% and 0.1% creams were
moderately irritating (mean scores: 3.30 for each) J whereas
the corresponding Acticin creams were slightly or mildly
irritating (mean scores: 1.20 and 1.70, respectively, p. 4:032
of NDA) .

The sponsor submitted the results of the FDA-requested contact
sensitization study of the formulation to be marketted in the
NDA resubmission. This was a vehicle controlled modified
Draize patch test of 0.1 % Acticin cream on 225 subjects. Of
the 202 subjects that completed the study, only two subjects
(one Vehicle and one 0.1% Acticin) developed grade 1 reaction
at challenge.’On rechalenge, both subjects received scores of
zero at the 48 and 96 hour assessments. These results
indicated no evidence of induced cutaneous sensitization.

Other clinical pharmacology studies tested the topical safety
of the excipient, polyprepolymer-2. These included:

1- single application primary irritation patch test on 17
subjects,

2- two 14-day cumulative irritation patch tests on a
total of 41 subjects,

3- single exaggerated application primary irritation
patch test on 14 subjects, and

4- two phototoxicity/photoaller9Y patch tests on a total
of 48 patients (only patients that completed the study are
counted) .
All these tests showed that the excipient, Polyprepolymer-2 is
a non-irritating mild material with no identifiable phototoxic
or photoallergic effects except in the exaggerated primary
irritation test where all test materials, including the
vehicle, demonstrated identifiable erythema with minimal edema
and papules.

Comments: The topical safety studies failed to show anY
evidence of concerning side effects that may be different from
the corresponding Retin-A cream.

*
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Controlled Clinical Trials:

Six centers participa~ed in a single bioequivalence protocol,
PDC 004-011, which was a double-blind randomized vehj.cle-
controlled parallel group clinical study to compare the
efficacy and safety of Retin-A 0.025% and Acti.cin 0.025%,
Retin-A 0.1% and Acticin 0.1%, tretinoi.n creams and Vehicle i.n
the treatment of patients with FDA Grade II or 111 Acne
Vulgaris. The investigators and centers involved i.n this study
were: ~

1-
2-
3-
4-
5-
6-

Stanley I. Cullen, M.D., Gainesville,FL
Toni Funicella, M.D., Austin, TX
Michael T. Jarratt, M.D., Austin, TX
Terry M. Jones, M.D., Bryan, TX
Anne W. Lucky, M.D., Cincinnati, OH
Max E. Reddick, M.D.Houston, TX -~-.

Comments:
#

1- This NDA is submitted and reviewed as a “line extension’ to
the Acticin Gel application and, as such, a
single clinical study is considered sufficient to support
approval, provided NDA is approved..-.,,

2- The curricula vitae provided (Appendix C, p. 4:0504-0627)
show that all the investigators mentioned above are qualified
to conduct the study.

Patient population:
.

Heaithy male or nonpregnant female patients, 13-40 years old
with clinical diagnosis of mild to moderate Acne Vulgaris
(grades II or III) were enrolled in the study. Acne vulgaris
patients with the followinq specifications were included:
i-
2-
3-
4-

Patient

At least 30 non-inflamm~to-q lesions.
At least 10 inflammatory lesions.
No significant nodulocystic acne (c 4 lesions) .
Total lesion counts s 200.

exclusions:

Patients with the following conditions were excluded from the
study :
1- Any obvious skin pathology or condition on the face other
than mild to moderate acne vulgaris.
2- History of sensitivity to any of the study medications.
3- Use of topical acne treatments, medicated soaps or topical
steroids on the face within last two weeks.
4- Use of steroids or systemic antibiotics (excluding
penicillins) in the last 4 weeks. *

4
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5- Use of systemic retinoid therapy in the last 6 months.
6- Participation in any clinical research study in the last 6
months.
7- Use of other medication that could interfere with treatment
or evaluation as determined by the investigator.
8- Pregnancy or nursing.
9- Female patients that do not use an acceptable birth control
method (oral contraceptives, IUD, barrier method, tubal
ligation, abstinence if not sexually active).

..

Treatment regimen:

Subjects were randomly assigned to one of the following
treatment groups (arms) for twelve weeks of therapy:

1- Vehicle PDT 004-054 Treatment Code O
2- Acticin 0.025% PDT 004-044 Treatment Code 1 -----
3- Acticin 0.1% PDT 004-046 Treatment Code 2
4- Reti.n-A 0.025% PDT 004-024 Treatment Code 3
5- Reti~-A 0.1% PDT 004-031 Treatment Code 4

The test cream was applied to the face once at bed time, 20-30
minutes after washing the face with Purpose soap.

Effectiveness parameters:

In addition to a baseline visit on the first day, return visits were
scheduled on days 14, 28, 56 and 84 of the treatment period. At each
visit the following assessments were performed:

1- Lesion counts, both inflammatory and non-inflammatory;
2- Physician global evaluation of improvement;
3- Physician evaluation of erythema, peeling and dryness;
4- Patient evaluation of burning/stinging, itching and tightness.

Efficacy was to be determinedly comparing the five treatment groups
with respect to:

1. Lesion Counts: a) Mean count, b) mean change in count, c) mean
percent change in count and d) categorical improvement in”count for
i- total lesions (non-inflammatory plus inflammatory) , ii- total
non-inflammatory lesions (open comedones and closed comedones) and
iii- total inflammatory lesions (papules and pustules), on the
forehead, cheeks and chin above the jaw line (nose excluded).

The protocol specified that the percent improvement categorization
consists of four levels of response: 1- worse/no change, 2- 1-25%
improvement, 3- 26-50% improvement and 4- 51-100% improvement. Any
category that had too few observed patients could be combined with
another appropriate category for analysis if necessary.

,
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2. Global Assessment: The investigator made a global assessment of
overall improvement in the condition from baseline. This included
reduction in lesions, skin parameters and general clinical
evaluation. The scale used was excellent, good, fair, no change,
worse.

3. Skin parameters: These were evaluated by both physician and
patient. The physician’s evaluation included erythema~-peeling, and
dryness of the treatment area and each parameter was graded as O =
none, 1 = mild, 2 = moderate and 3 = severe. The patient’s
evaluation included assessment of burning/stinging, itching, and
tightness on a scale of O = none, 1 = mild, 2 = moderate and 3 .
severe.

The primarv efficacv variable was the change, percent change and
categorical change in total lesion count (non-inflammatory plus
inflammatory lesions) from baseline to Day 84. The change in lesion
counts was analyzed with an ANOVA model with.- treatment,
investigator, and treatment by investigator terms. As secondarv
efficacv variables, the counts of non-inflammatory and inflammatory
lesion ~ypes were similarly analyzed. As an additional measure of
efficacy, the Investigator’s global assessment was analyzed with a
categorical mean score model. The null hypothesis was that the
treatment means for these measures were equal.

Safety evaluations; ‘

Patients were observed in the evaluation vi.si.ts for any adverse
reactions that may have occurred. Patients developing significant
side effects were evaluated and could be withdrawn from the study at
the discretion of the investigator. If the side effects were mild to
moderate, the pa~ient was encouraged to continue in the trial. If
the patient developed severe irritation the dosing frequency could
be reduced to every other night.

If excessive dryness, peeling or tightness occurred that was not
amenable to reduced dosing freguency, a facial moisturizer could be
provided by the investigator.

c. Results of the clinical trials:

The results of this clinical trial were presented by the sponsor
in:-

1- The clinical summary (p. 1:092 to 1:104) .
2- The integrated’ clinical and statistical

4:353 to 4:410), report tables and figures
and subject data listings (p. 4:1990 to

report section (p.
(p. 4:411 to 4:469)
4:2525) of the NDA

application. Case reports for patients withdrawn due to adverse
events were provided in Appendix E (p. 4:644 to 4:699) .

3- The statistical report: More detailed tables Were provided in

6



this report and its appendices (p. 4:0700 to 4:1989).

The medical officer has reviewed this information, and has cross
checked the clinical report tables against the available case
reports, the data listings and/or statistical report tabulations.

Patient disposition:

1- A total of 471 patient8 (99 Retin-A 0.025%, 99 Acti.cin o.025~,
101 Retire-A 0.1%, 99 Acti.cin 0.1%, 73 Vehicle) were enrolled and
received medication. Of these, 401 patient8 were acceptable for
efficacy analysis (86 Retin-A 0.025%, 82 Acticin 0.025%, 86 Retin-A
0.1%, 83 Acticin 0.1%, 64 Vehicle).

Sixty nine patients withdrew from the study prior to completion.
One patient Retin-A 0.1%) completed the study, but was not
evaluable for efficacy due to a violation of protocol entrance
criteria (patient did not have at least 10 inflammatory-lesions at
baseline) which was not detected until study completion. Thus, a
total of 402 patients have completed the study and are safety
evaluable for full period exposure per protocool (table 1.4, p.
4:780 of NDA).

The distributionof the enrolled and the efficacy-evaluable patients
in the different arms and different investigators is shown in the
following table (modified from table on p. 4:372 of the NDA).

/

,

,
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‘, Number Of Patients

Investigator Treatment Entered,hlative lWalutile,kulative
per arm per arm

Cullen Retin-11 0.025%
0.025%
0.1%
0.1%

15
15
16
14
10

70

“14
11
13
13
9

60

Acticin
Retin-Z+
Acticin
Vehicle

SUBTOTAL

~icella Retin-A
Acticin
Retin-A
Acticin
Vehicle

SUtlTOTAL

0.025%
0.025%
0.1%
0.1%

16 31
16 31
17 33
17 31
12 22

78

12
14
35-
14
11

66

26
25
28
27
20

~arratt Retin-A
Acticin

~ ~etin-A
Acticin

0. 025%
o.025~
0.1%
0.1%

16
16
16
16
12

76

16
16
16
16
12

76

20
20
20
20
15

95

16
16
16
16
12

76

47
47
49
47
34

13
13
13
13
10

62

39
38
41
40
30

Vehicle
SUBTOTAL

Jones Retin-A
Acticin
Retin-A O.Ig
Acticin o.lg
Vehicle

SUBTOTAL

0.025~
0.025%

‘ 63
63
65
63
46

15
14
14
14
12

69

54
52
55
54
42

Lucky Retin-A 0.025%
Acticin 0.025%
Retin-A o.1%
Acticin O.Ig
Vehicle

SUBTOTAL

83
83
85
83
61

18
17
18
19
13

85

72
69
73
73
55

Reddick Retin-A 0.025%
Acticin 0.025%
Retin-A o.1%
Acticin o.lg
Vehicle

SUBTOTAL

99
99

101
99
73

14
13

:;
9

59

86
82
86
83
64

TOTAL 471 401

8
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Comments:- A smaller number of patients was assigned to the vehicle
arm. However, this was decided in the protocol submitted to the IND
because power calculations showed that 60 evaluable patients will be
sufficient in the vehicle arm (p. 4:371, 474, 479 of NDA) whereas 80
evaluable patients are needed in each active group. The
randomization was computer generated, assigning 100 patients for
each active group and 80 patients to the vehicle group.

2- The number of patients.excluded from efficacy evaluation (drop
outs) from each arm of the.study and”the sponsor’s classification of
the reasons for their exclusion are shown in the following table (p.
4:373 of NDA).

Retin-A Acticin Retin-A Acticin
Reason for Exclusion 0.025% 0.025% 0.1% 0.1% Vehicle Total

Lost to follow-up 7 7 2 8 2 26

Non-complian~ 3 6
+*

6 3 3 21

Adverse experience o 0 1+ o 0 1

Personal 1 2 1 3 2 9---, .

Lack of efficacy 1 1, 0 1 0 3

Protocol violation o 0 3
++

o 1 4

Concurrent illness o 1+ 2“ o 0 3

Other 1 0 0 1 1 3

TOTAL 13 17 15 16 9 70

* diagnosed with strep throat, treated with erythromycin.
** became pregnant during the study and was referred to an

obstetrician for follow up.
+ complained of skin irritation, increased erythemaj peeling,

burning and itching.
++ completed the study, but was excluded from efficacy analyses

due to a violation of protocol entrance criteria undetected until
completion.

A hospitalized for severe depression; diagnosed with
gastroenteritis, ~reated with tetracycline.

The sponsor provided tables on pp. 4:374, 375 & 376 for special
cases of patients that have been considered evaluable at the
investigator’s or sponsor’s discretion despite minor protocol
violations or use of other medications or facial moisturizers.

9
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Comments:

( 1- The higest drop out rate (22.4%, 17/76) was noticed with
investigator Reddick, and the lowest (9.2%, 7/76) with investigator
Jones. The drop out rate was also lower (10.5%, 10/95) with
investigator Lucky. The drop out rate in the different arms of the
study ranged from 12.3% (9/73, Vehicle arm) to 17.2”% (17/99, Acticin
0.025% arm). It was also noticably high (16.2%, 16/99) in the
Acticin 0.1% arm in comparison with the Rekin-A a-inns(13.1% &
14.9%) . The clinical significance of these differences by
investigator or by arm “of study is doubtful. The statistical
reviewer wa~ consulted to find if these differences were
statistically significant. Statistical analysis showed they were not
significant.

2- The cases that were considered not evaluable and the special
cases considered evaluable by the sponsor, were reviewed and found
to be apparently reasonable until further efficacy----resultsare
evaluated.

3- Case’ in the table above, was considered noncompliant. This
case would b: more appropriately considered a protocol violation.
The medical officer contacted the sponsor to discuss their reasons,
especially if the case report (not provided in the NDA) showed that
there was noncompliance in addition to the pregnancy event. In his
response (9/1’3/94Fax), the sponsor agreed that this subject would
be more appropriately categorized as protocol violation.

,,
Demographic characteristics:

, Of the 471 patients entering the study, 243 (52%) were female. The
mean ages for the five arms of the study ranged from 19-21 years
old . The demographic characteristics of each arm are shown in the
following table ( modified from p. 4:377 of NDA) .

Retin-A Acticin Retin-A Acticin Vehicle Total
0.025% 0.025% 0.1% 0.1%

Males 45 49 48 44 42 228

Females 54 50 53 55 31 ‘243

Males % 45.5 49.5 47.5 44.4 57.5 48.4

Mean age (y.) 19.7. 20.2 20.6 19.4 20.1 20.0
,
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The sex distribution in each study center is shown in the following
table (calculated from table 2.1, p. 4:411 and p. 4:783 of NDA) .

b.

Cullen Funicella Jarratt Jones Lucky Reddick

Males 18 45 44 37 43- 41

Females 52 33 32 39 52 35

Males % 25.7 57.7 57.9 48.7 45.3 54.0

The sponsor did not find any statistically significant difference
between the five arms in the distribution of either age or sex.

Comments: Although there were large differences i.n the’pe~centage of
males in the different centers (25.7%-57.9%) the differences were
much lo,wer (44.4%-57.5%) i.n the different arms of the study. The
percentage of blacks in the population studied was not given by the
sponsor. The reviewer could not find any information about race in
line listings or case report forms. Because of its importance for
the evaluation of safety (certain adverse events are more
significant .-tarblacks e.g. hypopigmentation) and efficacy, this
information was requested from the sponsor on 8/17/94.

On 10/7/94, the sponsor submitted the updated summary tables of race
information for PDC 004-011, listings of adverse events by treatment
and race, and listings of adverse events by race and treatment. No
summ-ary tables showing incidence of adverse events by race and
treatment were submitted and their manual compilation from the
listings was not practical. In addition, the very low participation
of blacks (3% to 7%, or 3 to 7 subjects per arm of study) percluded
any statistically meaningful comparison of adverse events by race
and treatment.

On 10/28/94, the sponsor submitted a summary of skin safety by race.
These tables showed the incidence of the different safety parameters
assessed at each visit in each race. No comparisons were made
between the different races.

a
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Effectiveness results:

(

,

The five treatment groups were compared with respect to the
following endpoints:

1- Total Lesion Counts:

The change, percent change and categorical change in total
lesion counts from baseline to Day 84 were chosen as-the
primarv efficacv variables. The following two tables show
the mean total counts (No.) of acne lesions (inflammatory
and non-inflammatory) at each evaluation visit, and the
decrease (or increase, +) in these means from their baseline
values (day 00) expressed as absolute counts (Change) or as
percent of baseline values (%Ch.) for all arms of the study.

TIME RETIN-A 0.025% ACTICIN 0.025% VEHICLE
days

N No. Change %Ch. N No. Change %Ch. N No. Change %Ch.

00 98 91.4 99 92.6 72 93.7

14 91 84.3 7.1 7.8 91 86.9 5.7 6.2 67 96.5 +2.8 +3.0

28 88 73.2 ‘18:2 19.9 89 76.1 16.5 17.8 63 88.9 4.8 5.1

56 85 59.9” 31.5 34.5 81 63.0” 29.6 32.0 60 76.1 17.6 18.8

84 81 49.2* 42.2 46.2 75 51.3” 41.3 44.6 58 70.0 23.7 25.3

TIME RETIN-A 0.10% ACTICIN 0.10%
days

N No. Change %Ch . N No.

00 98 96.6 98 96.2

14 83 81.1 15.5 16.1 87 85.1 11.1 11.5

28 90 72.3 24.3 25.2 84 72.9 23.3 24.2

56 83 56.0’ 40.6 42.0 77 55.2* 41.0 42.6

84 79 45.0” 51.6 53.4 75 50.0” 46.2 48.0

The data in these tables were calculated from tables 2 and 4
of the Integrated clinical and Statistical report of the NDA
(pp. 4:378 & 380).’The asterisks denote significant
differences from the vehicle as provided by the sponsor.

There was no statistically significant difference between
the different arms in the baseline mean total counts. They,
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ranged from 91.4 (Retin-A 0.025%) to 96.6 lesions (Retin-A
0.1%).

The sponsor has provided tables showing the mean Dercent
decrease in total lesion counts from baseline in the
Integrated Clinical and Statistical report of theNDA
(tables 3 and 5, pp. 4:379 & 381, copies of which are
provided in the Addendum). ..

Also, tables showing the cat~orized nercent imrmovement and
the mean absolute chanqe in total lesion counts at all
evaluation visits subsequent to the baseline were provided
by the sponsor (a- table II, p. 4:412 and b- tables 3.2.1 &
3.2.2.l&2, pp. 4:788-790, respectively. Copies of these
tables are provided in the Addendum).

These latter three sets of tables showed that improvement in
total counts started to become statistically significantly
better with all active treatments in comparison to the
placebo, at day 14 except for Acticin 0.025% (significant at
day 28 as judged by all three parameters).

There were no statistically significant differences betweeen
Acticin 0.025% and Retin-A 0.025%, or betweeen Acticin 0.1%
and Retin-A..O,..l%at all evaluation points and with all of
these evaluation parameters except for day 14, when the
Retin-A 0.025% group showedsignificantly better categorized

(
percent reduction than the Acticin 0.025% group (table II,
p. 4:412 of NDA).

Comments:

1- Acticin 0.025% and 0.1% creams are effective and
eauivalent to the corresponding Retin-A creams as judged by
all primary efficacy variables (84 days) . However, the rate
of onset of action of Acticin 0.025% cream is significantly
slower than that of Retin-A 0.025% cream as judged by the
categorical improvement on day 14. Also, at this time (day
14), Retin-A 0.025% cream was significantly better than
placebo whereas Acticin 0.025% cream was not significantly
better, as judged by mean absolute change, percent change or
categorical improvement in total counts. /’

2- The percent chan~e in the mean lesion counts shown in the
above tables is different from ,themean ~ercent chanqe
presented by the sponsor (tables 3 and 5, pp. 4:379 & 381)
in the NDA. This \s understandable because each is
calculated by a different (and non-ewivalent) formula and
each uses a different denominator (which is the mean of all
patients at baseline for percent change in the mean in the
above tables rather than the mean of the patients evaluable
at the particular evaluation day) . However, the differences
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are expected to be small under usual circumstances. In few
cases where the differences were remarkable, detailed
examination by the statistical reviewer showed no
statistically significant differences that may have been
indicative of bias.

3- The 95% confidence intervals (CI) of the differences
between corresponding formulations of Acti.cin and Retin-A in
the mean ~ercent chancxe in total lesion counts gi.veni.n
tables 3 and 5 (pp.4:379 &“380, copies of which are provided
in the addendum) were calculated by the statistical reviewer
because they were not provided by the sponsor. The sponsor
provided standard errors only for these figures in table
3.3.1 (p. 4:791 of the NDA). The statistical reviewer has
also provided the 20% range of the corresponding Retin-A
values for comparison. The results of these calculations are
provided in th~ following table:

DAY

Dav 14

Day 28

Dav 56

Day 84

95% C.I. of 20% of 95% C.I. of 20% of
‘ Acticin vs. 0.025% Acticin vs. 0.1%

Retin-A Retin-A Retin-A Retin-A
(0.025%) mean (0.1%) mean

( -13.6 , 0.7 ) ! ( - 9.9 , 4.4 ) \ i-2.9
,

( -14:3”, 1.7 ) * 4.9 ! ( -10.4 , 5.5 ) * 5.4
I 1

( -12.1 , 6.8 ) I *’7.3 ~ ( -10.9 , 8.2 ) I * 8;6

( -11.6 , 5.3 ) I * 9.7 [ ( -17.1 , 2.5 ) \ *1O.7

According to this statistical analysis, the trial failed to
es~ablish e cruivalence oil the 0.025% and 0.1% Acticin cream
formulations ko the correspondin~ Retin-A formulations
within 20% of the latter.

2- Non-Inflammatory Lesdon Counts:

The mean tokal nom-inflammatory lesion counts at all
eva.luakion visits were provided in tables 6 and 8 (pp. 4:381
& 383 of khe NDA, copies are provided in the Addendum) for
the 0.025% and the 0.01% formulations, respectively. There
was no statistically significant difference between the
different arms in the baseline mean non-inflammatory lesion
Counts . They ranged from 70.6 (Retin-A 0.025%) to 76.6
lesions (Acticin 0.1%) . The counts in all the tretinoin
formulations arms became significantly less than in the
vehicle arm on days 56 and 84 of the study.

Tables showing the mean absolute change (tables 4.2) and the
percent change (tables 4.3) from baseline as well as the
categorical improvement (tables 4.4) in total non-inflamma-

.
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tory lesion counts at all evaluation visits subsequent to
baseline were provided by the sponsor on pages 4:801-4:810
of the NDA (copies are also provided in the Addendum to this
review) . These tables showed that the improvement in all the
active treatment arms became significantly better than
placebo from Day 14 and continued through out the study with
one exce~tion: categorical percent improvement on Day 28 in .
the Acticin 0.025% treatment was not significantly better
than placebo. The improvement with Retin-A formulations was
not significantly different from the corresponding Acticin
formulations at all evaluation visits exce~t at the end of
the study (Day 84) when 0.1% Retin-a was better than 0.1%
Acticin as determined by the categorical percent
improvement.

3- Inflammatory Lesion Counts:

The mean total inflammatory lesion counts at all evalua~ion
visits were provided in tables 10 and 12 (pp. 4:384 & 386 of
the NDA) for the 0.025% and the 0.1% formulations,
respectively. There was no statistically significant
difference between the different arms in the baseline mean
inflammatory lesion counts. They ranged from 19.6 (Acticin
0.1%) to 21.3 lesions (Retin-A 0.1%). The counts in all the
tretinoin formulations arms did not become significantly
less than in’-tihevehicle at any time during the study.

Tables showing the mean absolute change (tables 5.2) and the
percent change (tables 5.3) from baseline as well as the
categorical improvement (tables 5.4) in total inflammatory
lesion counts at all evaluation visits subsequent to
baseline were provided by the sponsor on pages 4:811-4:823
of the NDA. These tables showed that the improvement in all
the active treatment arms did not become significantly
better than the placebo at any point during the study exceDt
for day 84 when the Retin-A 0.1% and 0.025% were better than
placebo as judged by mean absolute change and percent change
in counts, and Acticin 0.1% was better than placebo as
judged only by the percent change in counts. The improvement
with Retin-A formulations was not significantly different
from the corresponding Acticin formulations at all .

evaluation visits.

Comments: As shown from the data on inflammatory (this
section, #3) and non-inflammatory (previous section, #2)
lesion counts and improvements, the initial therapeutic
effects (first three months of therapy) of tretimoi.n are
shown mostly on ttie non-inflammatory lesions. ~
improvement with Actici.n cream formulations was
uuantitaivelv almost alwavs (15/16 times in tables #7, 9,
11, 13, pp.4:382-386, copies of which are provided in the
Addendum) lower than the im~rovement with the corresponding
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Retin-A cream formulations, and this reached statistical
significance at the end of the trial i.e. on dav 84, for the
O.1~ formulations as measured b~ the cate~orical im~rovement
in non-inflammato~ lesions. This finding indicates
significant lack of equ ivalence between Acticin and Retin-A
cream formulations.

4- Intent-to-Treat Analysis:
..

This is discussed in detail in the statistical report of the
NDA, p. 4:743 and the tables are provided in Appendix F, p.
4:1558-1873.

Comments: On checking the statistical significance data in
tables F.1.3.2.1, 2, pp. 4:843, 844, they were found wrong.
When consulted, the statistical reviewer found 4 other wrong
tables. The correct tables were requested from the sponsor
who submitted them on 9/12/94, and were received by the-.
medical and statistical reviewers on 10/26/94. The sponsor
attributed these errors to manual transcription of data from
the statistical output to WordPerfect.

Taking these corrections in consideration, no significant
differences in the results were seen on comparison of the
intent to treat analysis with the analysis of all effficacy
evaluable patients.

5- Treatment-by-Investigator Interactions:

Significant interactions were found in many parameters at
different evaluation points. These were discussed in the
NDA, p. 4:387 and the tables were presented in Appendix B,
p. 4:929-1124 of the NDA.

Comments: The treatment-by-investigator tables provided by
the sponsor did not directly compare the different
investigators. When the mean percent change in total lesions
data at days 56 and 84 (tables B.1.2, pp. 4:935-94o, copies
of which are provided in the Addendum to this review) were
compared by the reviewer, certain consistent patterns of
variation were noticed. Investigator Jones consistently
reported the highest improvement in all active treatment
arms (54.84%-76.66%) whereas investigator Cullen
consistently reported the highest improvement in the placebo
arm (31.62%, 44.85%) . The least improvement in the active
treatment arms were reported by investigator Cullen in 3 of
4 points in Acticin’ cream (16.79%-28.09%), and by
investigator Funic’ells in all points of Retin-A cream and
the remaining point in Acticin cream (20.55%-35.81%) . Also,
these results showed an unexpectedly hiqh deqree of
variation between the different investigators.

16



The results of investigator Cullen (55 and 56 subjects
evaluable on days 56 and 84, respectively) show that Acticin
0.025% and 0.1% creams were less effective than placebo at
day 56 (-17%, -18% and -32%, respectively) and Day 84 (-28%,
-30% and -45%, respectively), whereas Retin-A 0.025% cream
was similar to placebo and Retin-A 0.1% cream was better
than placebo. These results show that Acticin cream was
clearlv less effective than Dlacebo in one of the six
centers of the clinical studv.

6- Global Evaluations: Detailed results of by-investigator
summaries of global evaluations were presented in Appendix
B.8 (pp. 4:1113-1124). Statistical analysis of the global
evaluation results were presented in Appendix D.5 (pp.
4:1461-1476) . These evaluations did not lead to any
conclusions that differ significantly from previously
discussed evaluations. ----

7- Equivalence:
#

The sponsor assessed therapeutic equivalence by examining
patterns of significant treatment effects and by testing for
equivalence of mean absolute and mean percent change in
total lesion counts on Days 56 and 84. The sponsor’s
analysis (NDA’p. 4:389,390) showed euuivalence of Acticin
creams to the corresponding,Retin-A creams within + 22-28%
of the Retin-A data for Days 56 and 84. Exceptions to
equivalence at Day 14 for 0.025% and Day 84 for 0.1% creams
were also noted by the sponsor.

Comments: As discussed above (sections 1, 2, 3), the.
equivalence of Actici.n and Retin-A creams is not supported
by the data.

Safety results:

1- Extent of expof3ure: Of the 402 patients completing the
study and evaluable for safety (see patient disposition) ’64
were treated with placebo, 165 with Acticin (0.025~, 82
patients; O.1~, 83 patients) and 173 with Retin-A (0.025%,
86 patients; O.lt, 87 patients) .

As specified in the protocol, 35 patients had the frequency
of application reduced to every other night due to
irritation. Of these 35 patients, 5 were in 0.025% Acticin
arm, 9 in 0.025% Retin-A, 10 in 0.1% Acticin and 11 in 0.1%
Retin-A.

17



2- Adverse Experience:

,,/-

{.
a- Skin parameters: Erythema, peeling, dryness, burning /
stir.ging, itching and tightness were evaluated at each
visit. The results at all visits are shown in tables 14-19
on pp. 4:394-400 of the NDA. The percent of patients
reporting these events on day 84 of the study was:

, . .

Parameter Retin-A Acti.cin Retin-A Acti.cin Vehicle
0.025% 0.025% 0.1% 0.1%

Erythema 21* 23* 30’ 28* 5

Peeling 9 10 32”+ 16 2

Dryness 17* 15* 28* 27* 3

Burng./Sting. 8 7 13* 14’ -~-

Itching 15 9 13 20 6
r

Tightness 24 18 22 34” 16

●

Statistically significant from Vehicle+
Statistically significant from Acticin 0.1%

..,.

Of the 6 skin parameters tes’ted,only peeling showed a
significant difference in its incidence at day 84 of the
study period. This difference showed that Acticin 0.1%
produced only one half of the peeling side effect produced
by Retin-A 0.1%.

b- Adverse events: Adverse events (AE) were reported by 36%
vehicle patients and by 42-45% active treatment patients.
There were no statistically significant differences between
the different arms in the number of patients reporting at
least one AE.

The body system accou-nting for most AE was “body as a whole”
(Table XII, P.4:449 of ~A). The percent of patients
reporting AE in this category ranged from 25% to 29% in the
different arms of the study. The majority of the events were
flu syndrome and headache (Table XII, p. 4:450-452 of NDA).
In this body system, 15 events of pain were considered
possibly or probably drug related. These were 1 event in
Vehicle, 1 in Acti.cin 0.025%, 3 in Acticin 0.1%, 3 in Retin-
A 0.025%, and 7 in’Retin-A 0.1% (Table XIV, p. 4:453-459 of
NDA) . Nineteen (1!3)events of various description (Table XV,
P- 4:460-466 of NDA) were classified as severe. These
appeared to be distributed across treatment groups, and no

.

18



trends were evident.

f’

“Skin and appendages” was the second most common body system
involved. Of the Vehicle patients, 4% (3 patients) reported
4 events in this category, whereas 7% of Acticin 0.025%, 14%
of Retin-A 0.025%, 15% of Acticin 0.1%, and 16% of-Retin-A
0.1% patients reported 12, 18, 21 and 28 events,
respectively. The most frequently reported events included
rash (11 Acticin, 18 Retin-A) , dry skin (13 Acticin, .15
Retin-A), exfoliative dermatitis (5 Acticin, 5 Retin-A) and
were usually considered treatment related (Table XIV, p.
4:453-459 of NDA). Of the 32 patients reporting rash, 12
were considered severe and 6 of 11 patients reporting
exfoliative dermatitisas well as 10 of 28 patients with dry
skin were classified as severe (Table XV, p. 4:460-466 of
NDA) . Again, those patients reporting severe events were
distributed evenly across treatment groups, and no trends
were evident. .=.....

c- Deaths: No deaths were reported during this study.

d- With~rawals due to adverse events or concomitant illness:
As shown in the table under ‘IpatientDisposition” section,
only 4 patients were withdrawn for these reasons. Three
patients were in the Retin-A 0.1% arm and one patient was in
the Acticin 0:025% arm. Summary of these cases is provided
in the NDA pp. 4:402-403, and case report forms are provided
in Appendix E (pp. 4:644-699 of NDA).

The single case in the Acticin 0.025% arm reported being
treated with erythromycin for 10 days because of
Streptococcal throat infection. The investigator dtermined
that she should be discontinued on this account.

3- Safety in other studies:

Two other studies, PDC 004-012 and PDC 004-013, used Acticin
0.1% cream (0.2% cream was also used in pDC 004-012) for the
treatment of plaque psoriasis and actinic or senile purpura
in the forearms, respectively. Sixteen patients in the
former study used Acticin cream for 8 weeks, and 15 -
patients in the latter study used it for 16 weeks. No
serious or unexpected AE related to the use of Acticin were-
reported in these studies. The proportion of patients
reporting AE is presented in the table below.

19
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(“” PDC 004-012 PDC Total
Study # 004-013 (both

studies)
O.1%/Veh 0.2%/Veh All Pts

N: 8 8 16 15 31

No. with AE 2 4 6 11 ““17

% with AE 25.0 50.0 37.5 73.3 54.8

Total No. AE 4 5 9 20 29

Comments: The data presented in the present NDA indicate
that the safety of 0.025% and 0.1% Acticin creams is
generally equivalent to the corresponding Retire-A creams.
With regard to the peeling side effect, 0.1% Actici.n appears
to be safer than 0.1% Retin-A.*

Summarv and conclusions:

The following conclusions are based on the data presented in
this NDA and’-discussed above:

1- Efficacy:

Acticin 0.025% and 0.1% creams are effective as judged by
all primary efficacy variables (84 days) according to the
sponsors analysis. However, the results of one of the six
centers of the study (investigator Cullen, see section 5 of
the efficacy results) showed that Acticin 0.025% and 0.1%
creams were less effective than placebo at Days 56 (-17%, -
18% and -32%, respectively) and 84 (-28%, -30% and -45%,
respectively) . This investigator’s results cast doubt on the
claimed efficacy. ~

2- Equivalence:

The 0.025% and 0.1% Acticin creams failed to show
equivalence to the corresponding Retin-A creams in many of
the results of the present clinical trial.

A- The rate of onset of action of Acticin 0.025% cream is
significantly slower than that of Retin-A 0.025% cream as
judged by the categorical improvement on day 14. Also, at
this time (day 14), Retin-A 0.025% cream was significantly
better than placebo whereas Acticin 0.025% cream was not
significantly better, as judged by mean absolute change,
percent change or categorical improvement in total ,counts.
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B- The data on inflammatory and non-inflammatory lesion
counts and improvements (sections #3 and #2, respectively,
of effectiveness results) , showed that the initial
therapeutic effects of tretinoin are shown only in the non-
inflammatory lesions. The improvement with Acticin cream
formulations was almost always lower than the im~rovement
with the corresponding Retin~A cream formulation;, and this
difference reached statistical significance at the end of
the trial i.e. on day 84, for the 0.1% formulations as
measured by the categorical improvement in non-inflammatory
lesions.

C- The 95% confidence analysis of the percent improvement in
total counts (which was discussed in comment 3 on section #1
of effectiveness results) showed that the clinical trial
failed to show equivalence of both 0.025% and 0.1% Acticin
creams to the corresponding Retin-A formulations.

....-.
D- As discussed in section #7 of the efficacy results,‘“the
sponsor’s analysis (NDA p. 4:389,390) showed equivalence of
Acticin’creams to the corresponding Retin-A creams within +
22-28% of the Retin-A data for Days 56 and 84, whereas
equivalence
As noted by
Acticin was
28% range.

(
3- Safety:

within 20% of the innovator product is expected.
the sponsor, there were exceptions (in which
less effective) to equivalence even at the 22-... .

The safety of 0.025% and 0.1% Acticin creams is generally
equivalent to the corresponding Retin-A creams. With regard
to the peeling side effect, 0.1% Acticin appears to be safer
than 0.1% Retin-A.

Recommends ti.ens:

Because of lack of equivalence and because efficacy has not
been established unequivocally, the Medical Officer
recommends non-approval of this NDA.

Reviewing Medical Officer

/6yy/A.Az

Ramzy S. Labib, M.D., Ph.D.

,
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cc : Orig NDA

HFC~130
WHFD-82
HFD-500
HFD-638
HFD-735
HFD-540

q~ 315k~HFD-540/DivDir/Wilkin . .
HFD-540/SMO/Chambers ~ tfi”/qS
HFD-540/MO/Labib
HFD-5!10/MO/Slifman
HFD-540/Pharm/Sheevers
HFD-540/Chem/Mokhtari -Rejali
HFD-540/CSO/Chapman
HFD-710(Biometrics/Turney

. .

(

.
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ADDENDuM
r

. .

The following tables are copied from the original NDA and are
provided to make it easier to follow the review.

.-,.,

.
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Table 3 Mean Percent Decrease from Baseline
Total Lesion Counts - 0i025% Formulations

Retin-A Acticin
Time. N 0.025% N 0.025% - N Vehicle

. .

Day 14 91 - 11.6* 91 5.2 ’67 1s(+)

Day 28 88 24.4* 89 18.1* 63 7.0

Day 56 85 36.7* 81 34.0’ 60 20.8

Day 84 81 48.6’ 75 45.5* 58 27.6

* Statistically significant from Vehicle
(+) ~crease in lesio~ from baseline

4 0379

Table 5 Meaii PercentDecrease from Baseline
Total Lesion Counts - O.l?/OFormulations

$

Retin-A Acticin
Time N 0.l% N 0.1’?40 N Vehicle

Day 14 83 14.5* 87 11.7* 67 1.5(+)

Day 28 90 26.8* 84 24.4* 63 7.0

Day 56 83 42.8* 77 41.4* 60 20.8

Day 84 79 53.7* 75 46.4* 58 27.6

* Statistically significant from Vehicle
(+) Increase in lesions from baseline

, 4 0380
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Table 6: Mean Total Non-Inflammatory Lesion Counts
0.025% Formulations

Retin-A Acticin
Time N 0.025% N 0.025% N Vehicle

Baseline 9S 70.6 99 72.3 T~2 - 72.9

Day 14 91 66.4 91 68.2 -47 78.9 -

Day 28 88 56.7 89 59.1 63 72.1 ““

Day 56 85 47.0’ 81 49.8* 60 62.3

Day 84 81 37.9’ 75 40.1* !58 56.6

*

* Statistically significant from Vehicle

-2$--

4 0381

...-.

(

,
Table & Mean Total Non-inflammatory Lesion Counts

0.l% Formulations

Retin-A Acticin
Time N O.1’XO N 0.l% N Vehicle

Baseline 98 75.3 98 76.6 72 72.9

Day 14 83 64.3 87 67.1 67 78.9 -

Day 28 90 56.9 84 57.1 63 72.1

Day 56 ~ 44.5* 77 41.9* 60 62.3

Day 84 , “ 79 35.7* 75 39.2* 58 56.6

* Statisticallysignificantfrom Vehicle

_
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Table 7: Mean Percent Decrease from Baseline
Non-Inflammato~ Lesion Counts

0.025% Formulations

Retin-A , Acticin
Time N 0.025% N 0.025% N Vehicle

-..
Day 14 91 9.8* 91 3.9” 67
Day 28

7.1(+) ::
88 24.8* 89 17.4” 63

Day S6
4.8

85 36.0” 81 32.9* 60 17.7
Day 84 81 48.7* 75 45.1* 58 27.1

● Statistically significant from Vehicle
(+] Increase in lesions from baseline

b 0382

... .,

Table 9: Mean Percent Decrease from Baseline
Non-Inflammato~ Lesion Counts

0.l% Formulations #

Retin-A Acticin
Time N 0.l% N 0.1’%0 N Vehicle

Day 14 83 14.2’ 87 11.7* 67 7.1(+)
Day 28 90 28.0” 84 25.0” 63 4.8
Day 56 83 43.0” 77 43.9* 60 17.7
Day 84 79 53.7” 75 46.5* 58 27.1

* Statisticallysignificantfrom Vehicle
t+)Increaseinlesionsfrom baseline

,

4 0383
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Table 11: Mean Percent Decrease from Baseline
Total Inflammatory Lesion Counts

0.025?40Formulations

Retin-A Acticin
Time N 0.025% N 0.025’ZO N Vehicle

- . .

Day 14 91 i7.4 91 8.7 “-’37 18.6 --
Day 28 88 22.0 89 15.2 63 11.3
Day 56 85 37.5 81 35.8 60 31.0
Day 84 81 48.6* 75 45.7 58. 32.5

* Statistically significant from Vehicle

. .....

#

32

0 0385... .

f

Table 13: Mean Percent Decrease from Baseline
Total Inflammato~ Lesion Counts

0.l% Formulations

Retin-A Acticin
Time N 0.l% N 0.170 hJ Vehicle

Day 14 83 16.1 87 11.0 67 18.6
Day 28 90 22.2 84 20.5 63 11.3
Day 56 ,’83 40.3 77 32.5 60 31.0
Day 84 79 51.7” 75 46.2* 58 32.5

* Statisticallysignificantfrom Vehicle
.

4 0386
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&!p.hH& Penederm Inc.
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%3
e of hug . Tretinoin Cream 0.025%,

(Avjta[formerlyActicin])

ents Re ]e ed FileO(prior minutes of meetings, statistical and clinical reviewsplus
Penederm’ssu~p;mentary statistical analyses submission received in DBIVin May1996
conducted in accordance with conversations in Novemberand December1995betweeD.Ms.
KennerlyChapman.Ms.BethTurneyandDr.RalphHarkinsofFDAandMr.harryCalverese,Dr.
DavidNg andDr.4enningLinofPenederm.

~ Acne Vulgaris

7ype of Review;Clinical .- ,

cal I@ Dr.RamzyLabib, HFD-540

A. Background;

It was agreed that these cream formulations are to be treated as line extensions of the Gel
formulation in NDA The approval of all three concentrations of this formulation is
contingent on the approval of NDA Byreference all agreements between FDAand the
sponsor for NDA relative to (IGDstatus are incorporated in this submission also. A
further agreement is that thehigh concentration must bestatistically superior to the low
concentration, i.e.. that. the 0.05%concentration will be bracketed bythe 0.025%and 0.1%
concentrations. If the high concentration is superior to the lowconcentrations and the claims
of therapeutic equivalencyare supported and approved, then the middle concentration will
also be approved.

The sponsor submitted study PDC004-011 in support of this line extension. Prior evaluation
found that the submission failed to demonstrate equivalencybetweenActicinCream 0.025%
and Renin-A Cream 0.025%and failed to demonstrate equivalencybetweenActicinCream O.1%
and Renin-ACream 0,1%.A claim of clinical superiority of ActicinCream in each
concentration compared to their vehicles Could be considered substantial evidence of efficacy
providedany efficacy demons(rat.ionwas substantiated by an independent study.

The purpose of this amendmen[. is 10 summarize these supplemental analyses p?ovided by the



( sponsor.

A. calculationsand ~valuti

Allconfidenceinterval results for demonstrating therapeutic equivalencyare presented as
two-sided 90%confidenceintervals in the format .1.“C(Cl)[~~,~d].[pc.std].where nt and n, are
respectively the sample size Avitaand Retin-Aor Vehicleand [pt,std] and [pC,std]are the
mean improvement measures from baseline and standard deviation of the mean for the test
agent and comparator respectively.

Table l.2.1presents %reduction from baseline in Total LesionCounts.For Study PDCOO4-Oll
the90%Cl andpvalue comparingAvitaO.025~to Reti~-AO.O25%is~.g4(-3.54.l@-30.B.w.7l.1-

42.89,30.7]1P > ]; ‘he ‘vita 01% ‘0 ‘eLin-A 0“1% comparison ‘s 92.95@gI ‘,5”7k44.1.31.7].[-52.17,30.6]1P
<.1 in favor of Retin-Aand the AvitaO.l%to AvltaO.025%comparlsonlSgZ,gT(-2.53, 13.0)l-

44.1,31.7],[-36.8.02.7],p > .]. indicating lhe Avit.a0.025%is therapeutically equivalent to the_Av.ita
O.l%concentration. Forthecompi~rison of AvitaO.025%to Vehicle,the90%Cl isg7,6g(-27.7,-
6A)[-36.B. 32,7], [-21.11.36.4],

p< .05.

For total lesion count reduction these data fail tosupport thesponsor's claim. Retin-AO.l%
is statistically superior to~vita 01%, and Avit.a0.025%is therapeutically equivalent to Avita

(

0.1%.The criteria for success are that Avitais therapeutically equivalent to Retin-Aat both
the high and the lowconcentration, and the high concentration is statistically superior to the
lowconcentration.

Table2.2.l presents %reduction from baseline in Noninflammatorylesion Counts.The90%Cl
and p value comparing Avita0.025%to Retin-A0.025%k+97.94(-3.59.12.T)[-3B,s.M.3].[-43.M,w.s1.P >
.1; the AvitaO.l%to Retin-A0.1%’comparison isgzw(-.89, 15”7)[-44.B,34.3].[-52.27.34.5]Ip> .l, and
the Avita O.l%to Avita 0.025%comparison isg2.g7(-z.Os. lA.~)[-44.8.34,3].[-3B.5,35.3]*p> .l, indicating
the Avita 0.025% is therapeutically equivalent tothe Avita O.l% concentration. For Avita
0.025% to Vehicle the90ZCl isg7,6g(-27.0i-8.1)[.38.5,X.01.[-Z0.9,0T.T1.P< .05

AlthoughAvita0.025%is statistically superior to its Vehicleand is therapeutically equivalent
to Retin-A, the AvitaO.025%is also therapeutically equivalent lothe AvitaO.l%concentration.
Thus, it fails to meet theacceplance criteria. .,.

There isnotaphysician’s GlobalEhmluationscore. However,thesponsorprovided
improvement by category data for tolal lesion counts and noninflammatorylesion counts.
These data are thought by some to be closely associated with a global evaluation./

Table4.3.1 given the sponsor’s statistical evaluation of total lesion count improvement.Since
this is a nonpararnetric, calegoriral tabulation of data, no confidence intervals are given.

(.



.

.

(.. These analyses showAvita0.025%is statistically superior to its vehicle;Avita0.025%to be
statistically equivalent to AvitaO.1%,Avita0.025%t.obe statistically equivalent to Retin-A
0.025%and Avita0.1%to be statistically inferior to Retin-AO.1%.

Table4.2.1 gives the sponsor’sst.titisticalevaluation of noninflammatoryLesioncount
improvement.Since this is a nonparametric, categorical tabulation of data, no confidence
intervals are given. Theseanalyses showAvita0.025%is statistically superior to its vehicle;
Avita0.025%to be statistically equivalent to AvitaO.1%,Avita0.025%to be statistically
equivalent to Retin-A0.025%and AvitaO.1%to be statistically inferior to Retin-A O.1%.

These data fail to support the sponsor’s claim of therapeutic equivalencyof AvitaO.1%to
Retin-A 0.1%and also fail to demonstrate that the AvitaO.1%concentration is statistically
superior to the Avita0.025%concentration.

==-,.-.

c. CONCLUSIONS(Which May be Cm wwd to the _

Based on the anal~ses of these data. lhe sponsor has failed to support the claim for a need
of the middle and high dose of Avitaand has failed to demonstrate therapeutic equivalencyto
the Retin-A product.

-.,’.

RalphHarkins, Ph.D.
DivisionDirector
BiomedicalStatistician, DBIV

cc:
Archival:NDA-20-400
HFD-540
HFD-540/Dr.Wilkin
HFD-540/Dr.Katz
HFD-540/Dr.Slifrnan
HFD-540/h4r.Blay
HFD-i’25/Dr.Harkins
Chron.
This reviewcontains 3 pages.
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NDA 20-404 tretinoin 0.025% cream (ACTICIN”} 2

l.lN~ODU_CXKlhl

The applicant requests the following indication in the Indications and Usage section of the proposed label:

The following treatment regimen is suggested in the Dosage and Administration section of the proposed

label:

In support of theirclaims,the applicanthassubmitteddata from one primarystudy, protocol PRQ.004-011.
This study compares the safety and efficacy of two strengths of Acticin tretinoin cream, 0.025y0 and
0.107. to two strengths of Retin-A tretinoin cream, 0.025~0 and O.10~0, and Acticiti vehicle in the
treatment of patients with mild to moderate acne vulgaris.

Throug bout the review, the term “study 011” refers to protocol PDC 004-011. The treatment name
abbreviations VEH, ACT025, ACT10, RET025, and RET1 O refer to Acticin vehicle, Acticin 0.0250A,
Acticin 0.1 OYO, Retin-A 0.025?4., and Retin-A 0.1 O%, respectively.

+.,”,

The design and analytical methods of study 011 are very similar to the Acticin tretinoin ge! studies

described in the statistical review of NDA ‘The design and analytical methods of study 011 are
briefly summarized in section II below. .

J_LMFTHODS

Study 011 is a randomized, double blind, multicenter, controlled, parallel group trial that was conducted
at 6 US centers. The randomization schedule was designed to allocate patients across the treatment
groups in a 3:4:4:4:4 VEH: ACT025: ACTI O: RET025: RET1 O ratio.

The study was to include only those patients with mild to moderate facial acne (FDA grades II and Ill). As
specified in the protocols, a patient met this criterion at study entry if he/she had at least 30 open and

closed comedones (non-inflammatory lesions), at least 10 papules and pustules (inflammatory lesions), no
significant nodulocystic acne ( <4 lesions), and no more than 200 lesions by total lesion count. (non-
inflammatory plus inflammatory lesions). Please refer to the Medical Officer’s Review for the other
inclusion/exclusion criteria.

Eligible patients were randomized to treatment and were to apply the test material to the forehead, nose,
chin, and cheeks once daily in the evening for 12 weeks (84 days). Follow up assessments were to occur
on study days 14, 28, 56, and 84. ,

At each follow up assessment, patients were evaluated via lesion counts, skin safety parameters and a

global assessment. Clinical adverse events were also recorded.

Two patient populations, evaluable (EVAL) and intent-to-treat (ITT), were defined by the reviewer.

Observed case (OC) analyses were performed in the EVAL population and last observatiomcarried forward



NDA 20-404 tretinoin 0.025% cream (ACTICIN”J 3

(

analyses (LOCF) analyses were performed in the ITT population. The EVAL-OC results are of primary

interest for efficacy. The llT’-LOCF analyses are of primary interest for safety.

This reviewer considers three efficacy parameters as primary: 1 ) the percent change from baseline to day

84 in non-inflammatory lesion count 21 the percent change from baseline to day 84 in total lesion count,
and 3) the global assessment at day 84. The percent change from baseline to day 84 in inflammatory

lesion count is considered a secondaryefficacy. parameter.

The treatment main effect will be deemed significant at the 0.05 level of significance. Interactions will
be deemed significant at the 0.15 level of significance. The p-values from pairwise treatment comparisons
will be presented only if the overall treatment p-value is significant. With 5 treatment arms, there are 10
possible pairwise comparisons. However only 5 of the 10 possible pairwise comparisons are of primary

interest: VEH versus ACT025, VEH versus ACT1 O, ACT025 versus ACT1 O, ACT025 versus RET025, and
ACTl O versus RETl O. To maintain an overall significance level of 0.05, an adjustment for multiple
comparisons will be applied to the pairwise comparisons. A Bonferroni adjustment for five pairwise

comparisons would use a significance level of 0.05/5 =0.01 O. A Bonferroni adjustment for ten pairwise
comparisons would use a significance level of 0.05/10=0.005. Although all possible pairwise comparisons

JG-----

are presented, this reviewer will apply the multiple comparisons adjustment for 5 comparisons.

Center weighted 95& confidence intervals will be used to assess the therapeutic equivalence of ACT025
to RET025 and ACT1 O to RET1 O with respect to the percent change from baseline to day 84 in lesion
counts.

Descriptive efficacy analyses. of the mean percent change in non-inflammatory lesion counts over time are
presented graphically. The graphical analyses are presented for the EVAL-OC analysis population by

treatment, and by treatment for the following subgroups: center, sex, age (<30, z30), and race

(black/other, white). ..

Safety was assessed by this reviewer using the categorized change from baseline to day 84 in the skin
safety parameter scores, and the rate of clinical adverse events for all events, by body system, and by

individual event.

Descriptive safety analyses of changes in skin safety parameters over time are presented graphically. The

graphical analyses are presented for the llT-LOCF analysis population by treatment

J1l. RFSUI TS

l?~: All analyses were performed b y the reviewer. The tables and figures for this review

could not be easily incorporated into the text. lherefore, they have been included as appendices in review
sections V and W, respectively. fir quick referral to the tables and figures, it may be helpful for the reader
to separate the text and appendices into two documents which can be read jointly.

ITT-L OCF efficacy analyses were performed, but for the sake of brevity, are not presented. Unless

otherwise stated, the ITT-L OCF efficac y results are similar to the EVAL -O C efficacy results.

EVAL-OC safety analyses were performed, but for the sake of brevity, are not presented. Uniess otherwise
stated, the EVAL-OC safety results are similar to the ITT-LOCF safety results.

,
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Study 011 was initiated on September 23, 1991, and completed on February 13, 1992. A total of 471
patients were enrolled, where 73, 99, 99, 99, and 101 patients were randomized to receive VEH, ACT025,
ACT1 O, RET025 and RET1 O, respectively.

Six US investigators (Jarratt, Funicella, Lucky, Cullen, Reddick, and Jones) participa~ed in the trial.

Enrollment by center was fairly similar across the centers, ranging from 70 patients in center Cullen to 95
patients in center Lucky. Jarratt and Funicella were two investigators located at the same study site; .
however, they have been treated as separate investigators in all analyses.

Table 1 displays the number of patients included in the EVAL and llT populations by treatment, with
reasons for patient exclusion. A total of 368 patients were included in the EVAL population, where 58,
75, 75, 81 and 79 patients received VEH, ACT025, ACT1 O, RET025 and RET1 O, respectively. A total of

447 patients were included in the EVAL population, where 69, 97, 92, 94 and 95 patients received VEH,
ACT025, ACT1 O, RET025 and RET1 O, respectively. There were no significant treatment differences in
the proportion of patients included in the EVAL or llT patient populations.

The demographic distribution by treatment for the EVAL population is
distributions of age, race and sex were similar among the treatments.

Mean baseline non~inflammatory lesion counts by treatment and center

displayed in TaLiTe”2. The

in the EVAL population are
displayed in Table 3A. There were no significant treatment differences in the mean” baseline non-
inflammatory lesion count for all centers combined or by center. Mean baseline inflammatory and total
lesion counts by treatment in the EVAL population are displayed in Table 3B. There were no significant
treatment differences in the, rpean baseline inflammatory or total lesion count.

Table 4 displays the results from analyses of variance by center for the percent change from baseline to

day 84 in non-inflammatory lesion count in the EVAL-OC population. lnVestk@OmJarratt, Reddick, and .-
Jones showed a clearly significant overall treatment effect, investigators Cullen and Funicella showed a
marginally significant overall treatment effect, and Lucky showed a clearly non-significant overall treatment

effect. In the three centers which had a significant overall treatment effect, ACTI O had a significantly
larger percent decrease in non-inflammatory lesion than VEH. However, ACT025 did not have had a

significantly larger percent decrease in non-inflammatory lesion than VEH.

~ The data for the percent change from baseline to day 84 were not normally
distributed. Given that the normaiit y assumption is fairly robust, this re vie wer decided to present results
from analyses of the original, untransformed data. Although not presented in this review, analyses of
variance on the rank transformed data (using descending ranks) were performed. The results using the
rank transformed data were not substantially different from those obtained with the original data.

The most interesting differences among the centers with respect to the percent change from baseline to
day 84 in non-inflammatory lesions involve the behavior of the VEH arm in Cullen’s patients and the
ACT025 arm in Funicella’s patients. Both of these patient groups performed exceptionally well compared

to the other treatment arms within the center, and compared to the same treatment arms in the other
centers. These two patient groups appear to be the causing the statistically significant treatment by center
interaction observed for this parameter as well as for the percent change from baseline to day 84 in total

lesion count. .

Figures 1A, lB, and 1C display the mean percent change from baseline to each visit in non-inflammatory
lesion counts by treatment and center in the EVAL-OC population. When focusing only on the VEH,

ACT025 and ACT1 O treatment arms, ACT025 and ACTIO were better than VEH and ACT1 O was better
than ACT025 at all visits for investigators Jarratt, Reddick, and Jones. For investigator Funicella, ACT025

and ACTl O were better than VEH, but ACT025 was better than ACTl O at all visits. For investigator
Cullen, VEH was better than ACT025 at all visits, VEH was better than ACT1 O at days 28, 56 and 84,
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Study 011 was initiated on September 23, 1991, and completed on February 13, 1992. A total of 471

patients were enrolled, where 73, 99, 99, 99, and 101 patients were randomized to receive VEH, ACT025,
ACT1 O, RET025 and RET1 O, respectively.

Six US investigators [Jarratt, Funicella, Lucky, Cullen, Reddick, and Jones) participated in the trial.
Enrollment by center was fairly similar across the centers, ranging from 70 patients in center Cullen to 95
patients in center Lucky. Jarratt and Funicella were two investigators located at the same study site; .

however, they have been treated as separate investigators in all analyses.

Table 1 displays the number of patients included in the EVAL and Ill_ populations by treatment, with
reasons for patient exclusion. A total of 368 patients were included in the EVAL population, where 58,

75, 75, 81 and 79 patients received VEH, ACT025, ACT1 O, RET025 and RET1 O, respectively. A total of
447 patients were included in the EVAL population, where 69, 97, 92, 94 and 95 patients received VEH,
ACT025, ACT I O, RET025 and RET I O, respectively. There were no significant treatment differences in

the proportion of patients included in the EVAL or ITT patient populations.

The demographic distribution by treatment for the EVAL population is
distributions of age, race and sex were similar among the treatments.

.
Mean baseline noninflammatory lesion counts by treatment and center

displayed in Tatit6-2. The

in the EVAL pomdation are
displayed in Table 3A. There were no significant treatment differences in the mean baseline non-

inflammatory lesion count for all centers combined or by center. Mean baseline inflammatory and total
lesion counts by treatment in the EVAL population are displayed in Table 3B. There were no significant
treatment differences in the,~ean baseline inflammatory or total lesion count.

Table 4 displays the results from analyses of variance by center for the percent change from baseline to
day 84 in non-inflammatory lesion count in the EVAL-OC population. Investigators Jarratt, Reddick, and ..
Jones showed a clearly significant overall treatment effect, investigators Cullen and Funicella showed a
marginally significant overall treatment effect, and Lucky showed a clearly non-significant overall treatment
effect. In the three centers which had a significant overall treatment effect, ACT1 O had a significantly

larger percent decrease in non-inflammatory lesion than VEH. However, ACT025 did not have had a
significantly larger percent decrease in non-inflammatory lesion than VEH.

RFVIFWFR C~ The data for the percent change from baseline to day 84 were not normally

distributed. Given that the normality assumption is fairly robust, this revie wer decided to present results

from analyses of the original, untransformed data. Although not presented in this review, analyses of
variance on the rank transformed data (using descending ranks) were performed. The results using the
rank transformed data were not substantially different from those obtained with the original data.

The most interesting differences among the centers with respect to the percent change from baseline to
day 84 in non-inflammatory lesions involve the behavior of the VEH arm in Cullen’s patients and the
ACT025 arm in Funicella’s patients. Both of these patient groups performed exceptionally well compared

to the other treatment arms within the center, and compared to the same treatment arms in the other
centers. These two patient groups appear to be the causing the statistically significant treatment by center

interaction observed for this parameter as well as for the percent change from baseline to day 84 in total
lesion count. .

Figures 1A, lB, and lC display the mean percent change from baseline to each visit in non-inflammatory
lesion counts by treatment and center in the EVAL-OC population. When focusing only on the VEH,
ACT025 and ACT1 O treatment arms, ACT025 and ACT1 O were better than VEH and ACT1 O was better
than ACT025 at all visits for investigators Jarratt, Reddick, and Jones. For investigator Funicella, ACT025

and ACTIO were better than VEH, but ACT025 was better than ACT1 O at all visits. For investigator
Cullen, VEH was better than ACT025 at all visits, VEH was better than ACTl O at days 28, 56 and 84,
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and ACT1 O was better than ACT025 at all visits. For investigator Jones, the three treatments behaved
similarly over time.

Tables 5A, and 5B display results from analyses of variance for the percent change from-baseline to day
84 in non-inflammatory lesion count and total lesion count, respectively, in the EVAL-OC population. With
all centers combined, there is a significant overall treatment effect for both lesion types, where ACT025
and ACT I O have significantly larger mean decreases than VEH. ACT1 O has a numerically larger mean
decrease than ACT025, but the difference is not statistically significant. RET025 and RET1 O have
numerically larger mean decreases than ACT025 and ACT10, respectively, but the differences are not
statistically significant.

As discussed previously, there is a significant treatment by center interaction for the percent change from
baseline to day 84 in non-inflammatory and total lesion counts. The significant interaction is due to the
response of Cullen’s VEH patients and Funicella’s ACT025 patients. When either or both of these centers

is excluded from the analysis, the treatment by center interaction is no longer significant.

~: Investigator Cullen was also a highly influential investigator in the’%”elicin gel

study 003 of NDA In the gel study 003, Cullen k vehicle patients also exhibited an exceptionally
high mean percent decrease from baseline to day 84 in lesion count. In study 003 and in this study, the
reason for the exceptional pertonmance of Cullen ’s vehicle patients is unclear. This reviewer recommends
investigator Cullen for inspection by 0S1.

M-fth respect to the significant treatment by center interaction, the behavior of Cullen’s VEH patients is of

greater concern than the behayior of Ftmicella “sA CT025 patients. Due to the influential nature of Cullen ’s
VEH patients, this reviewer excluded all of Cullen ’s patients from the prima~ efficacy analyses.

Excluding Cul[en, there is a significant overall treatment effect with respect to lhe mean Percent change..

from baseline to day 84 in non-inflammatory and total lesions. ACT025 and ACT1 O have significantly

larger mean decreases than VEH. ACT1 O has a numerically larger mean decrease than ACT025, but the

difference is not statistically significant. RET025 and RET1 O have numerically larger mean decreases than

ACT025 and ACT1 O, respectively, but the differences are not statistically significant.

Table 5C displays results from an analysis of variance for the percent change from baseline to day 84 in
inflammatory lesion count. Excluding Cullen, there is a significant overall treatment effect. ACT025 and
ACT1 O have significantly larger mean decreases than VEH. ACT1 O has a numerically larger mean decrease

than ACT025, but the difference is not statistically significant. ACT025 has a numerically larger mean
decrease than RET025, but the difference is not statistically significant. RET1 O has a numerically larger
mean decrease than ACT1 O, but the difference is not statistically significant.

Figures 2A and 2B present the mean percent change from baseline to each visit in non-inflammatory and

inflammatory lesion counts by treatment in the EVAL-OC population with Cullen included and excluded.
The treatment response profiles were similar whether Cullen was included or excluded. For non-

inflammatory lesions all the active treatments decreased over time, and were better than VEH at all visits.
ACT1 O, RET025, and RETl O had similar response profiles, and were better than ACT025 at all visits. For
inflammatory lesions, the active treatments had similar response profiles. The active treatments were
better than VEH only at days 56 and 84.

Figures 3, 4 and 5 present the mean percent change from baseline to each visit in non-inflammatory lesion
counts by treatment and sex, treatment and race, and treatment and age, respectively, in the EVAL-OC

population. Cullen was included in these graphs. For simplicity, these figures only include the VEH,

ACT025, and ACT1 O treatment arms. The most noteworthy pattern of treatment effect among the
subgroups is that among the ACT1 O patients, females and patients z30 had larger decreases than males
and ~atients <30 at all visits.
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Table 6 displays results from analyses of variance for the percent change from baseline to day 14, 28, and
56 in non-inflammatory lesion count in the EVAL-OC population. These analyses exclude investigator
Cullen. At each visit, there is a significant overall treatment effect. ACT1 O is significantly better than VEH
at all visits. ACT025 is significant better than VEH only at day 56. A significant treatment by center
interaction was observed at days 28 and 56, but is not a cause for concern since it appears to be due to

the behavior of Funicella’s ACT025 patients.

Therapeutic equivalence of ACT025 to RET025 and ACT1 O to RET1 O with respect to the percent decrease
in lesion count from baseline to day 84 was assessed using the confidence interval approach. The results
of this analysis are shown in Table 7. With Cullen included or excluded, the results from the EVAL-OC

population fail to demonstrate therapeutic equivalence for non-inflammatory, inflammatory, or total lesions.

Results from analyses of the investigator’s global assessment at day 84 for the EVAL-OC population are
presented in Table 8. With Cullen included or excluded, there is a significant overall treatment difference
in the distribution of global assessment outcome. ACT025 and ACT1 O have significantly more patients
with favorable outcomes than VEH. The distribution of outcomes between ACT025 and ACT1 O, ACT025
and RET025, and ACT I O and RET1 O are not significantly different. ,=.. ..

Change from baseline to day 84 results for the skin safety parameters in the ITT-LOCF population are

presented in Table S1. There are significant overall treatment differences in the distribution of dryness,

erythema, and peeling outcomes. With respect to dryness, ACT1 O has significantly more patients with
outcome “worse” than VEH. VWth respect to erythema, ACT025 and ACTIO have significantly more
patients with outcome “worse” than VEH. With respect to peeling, ACT1 O has significantly more patients
with outcome “worse” than VEH, and RET1 O has significantly more patients with outcome “worse” than

ACT1 O.
.- ,’,

Figures 6A, 6B, and 6C display the percentage of patients by treatment at each visit in the ITT-LOCF..

population who had a ‘worse” skin safety parameter outcome compared to baseline. The most notable
treatment differences with respect to the response profiles is that at all visits, ACT1 O had fewer patients
with “worse” dryness, erythema and peeling than RET1 O.

Table 10 displays the rate of selected adverse events. The treatments are not significantly different with
respect to the percentage of patients with at least one adverse event. However, there is a significant

overall treatment difference with respect to the percentage of patients with at least one event in the skin
and appendage body system. None of the pairwise treatment comparisons with respect to the percentage
of patients with at least one event in the skin and appendage body system are significant at the 0.010
level.

~: Based on results from the EVAL-OC population excluding investigator Cullen.
study 011 demonstrates that after 84 days of treatment,”Acticin O.025% cream and Acticin O. 100/0c~eam
have significantly largermean percent decreases from baseline in non-inflammatory lesion count and total
lesion count than the A cticin cream vehicle. The results also show that A cticin O.10% cream does not
have not significantly larger mean percent decreases from baseline in non-inflammatory lesion count and
total lesion count than A cticin O.025% cream.

Investigator Cullen ’s vehicle patients performed exceptionally well in this study. The response of these
patients was the primary cause of the treatmentby center interactions observed for non-inflammatory and
total lesion counts. Investigator Cullen had similar results in the Acticin gel study 003 of NDA
This reviewer recommends investigator Cullen for inspection by DSt.

Study 017 fails to show that after 84 days of treatment, Acticin O.025% cream is therapeutically
equivalent to Retin-A O.025% cream or that A cticin O. 1070 cream is therapeutically equivalent to Retin-A

—————————
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O. 70% cream with respect to the mean percent decrease from baseline in non-inflammatory lesion count
and total lesion count.

With respect to the investigator’s g/obal assessment at day 84. study O77 demonstrates that there are
significant tieatment tifferances in the disih-bub-onof outcomes, where Acticin O.025% cream and A cticin
O. 70% cream have more patients with favorable outcomes than the Acticin vehicle cream.

N. SUMMARY ANR CONCLUSIONS
(Which May be Conveyed to the Sponsor)

In comparison to Acticin vehicle cream, statistical evaluation of the efficacy of Acticin 0.025 ‘%0and Acticin
O. IO?40cream is based upon the mean percent change from baseline to day 84 in non-inflammatory lesion

count and total lesion count, and the distribution of the investigator’s global assessment at day 84. In

comparison to the active controls, Retin-A 0.025% cream and Retin-A O. 10°~ cream, statistical evaluation

of the efficacy of Acticin 0.025’~ cream and Acticin O.10’XOcreamis basedupon the man wwg.gl. chmw
from baseline to day 84 in non-inflammatory lesion count and total lesion count. The set of evaluable
patients with observed case visits is the primary efficacy analysis population. The original, ‘untransformed

data are used in the lesion count analyses.

Statistical evaluation of safety is based upon treatment comparisons of the change from baseline to day
84 in skin safety parameters, and the rate of clinical adverse events. The set of intent-to-treat patients with
the last observation carried forward is the primary safety analysis population.

....’,

It must be noted that the categories for the investigator’s global assessment scale and the skin safety
parameter scales were not defined in the protocol.; Therefore, the interpretation of these scales would ..
most likely vary among the investigators and patients. Without clear definitions of the scale categories,

the usefulness of these scales is questionable.

Investigator Cullen’s vehicle patients performed exceptionally well, and were the primary cause of the

significant treatment by center interactions observed for non-inflammatory and total lesion counts. Due
to the influential nature of Cullen’s patients, they were excluded from all efficacy analyses. The reason

for the influential nature of Cullen’s vehicle patients is not clear.

Excluding Cullen’s patients, 50, 65, 62, 68, and 67, Acticin vehicle, Acticin 0.025Y0, Acticin O. 100%,

Retin-A 0.025’% and Retin-A O. 10% patients, respectively, were included in the efficacy analyses.
Cullen’s patients were included in the safety analyses. Sixty-nine, 97, 92, 94, and 95 Acticin vehicle ,

Acticin 0.025% , Acticin O. 10VO , Retin-A 0.025°A and Retin-A O. 10OA , respectively, were included in
the safety analyses.

l-hlod~ : The mean decrease (standard error) is 24.4 (5.2), 47.6 (3.7), and 49.3 (4.41
for Acticin vehicle , Acticin 0.025% , and Acticin O. 10?40 , respectively. Acticin 0.025°/0 and Acticln

O. 10?40 have significantly larger mean decreases than the vehicle (p <0.001 for both tests). Acticin
0.10% does not have significantly larger mean decrease than Acticin 0.02570 (P =0.567).

The mean decrease (standard error) is 49.8 (3.51, and 52.9 (4.6) for Retin-A 0.025% and Retin-A 0.1070,
respectively. These means are numerically larger, but not significantly larger than the means for Acticin
0.025% and Acticin 0.10% (p =0.801 and P= O.566, respectively).

The center weighted treatment difference in the mean decrease between Acticin ().025% and Retin-A
0.025% is -1.8, with standard error 5.0 and 95% confidence interval (-1 1.7, 8.1). The center weighted
mean decrease for Retin-A 0.025°A is 47.8. Twenty percent of the mean decrease for l%etin-A is 9.6.
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The center weighted treatment difference in the mean decrease between Acticin O. 10?40 and Retin-A
O. 10’%. is -3.9, with standard error 5.8 and 95°A confidence interval (-1 5.3, 7.6). The center weighted
mean decrease for Retin-A O. 10~0 is 55.1. Twenty percent of the mean decrease for Retin-A is 11.0.

ZGmd_Lesions: The mean decrease {standard error) is 24.9 (5.0), 48.2 (3.3), and 49.9 (3.8) for Acticin
vehicle , Acticin 0.025°A , and Acticin 0.1 OOA, respectively. Acticin 0.025% and Acticin O. 10OA have

significant y larger mean decreases than the vehicle (p< 0.001 for both tests). Acticin O. 10OA does not
have significantly larger mean decrease than Acticin 0.025°A (P ‘0.531).

The mean decrease (standard error) is 49.5 (3.3), and 53.2 (3.9) for Retin-A 0.025°A and Retin-A 0.1 OYO,
respectively. These means are numerically larger, but not significantly larger than the means for Acticin
0.025% and Acticin 0.1 O?40 (p =0.880 and P =0.546, respectiveIY1.

The center weighted treatment difference in the mean decrease between Acticin 0.025°A and Retin-A
0.025’XO is -1.1, with standard error 4.6 and 95°% confidence interval (-1 0.1, 7.9). The center weighted
mean decrease for Retin-A 0.02570 is 48.0. Twenty percent of the mean decrease for Retim44-is 9.6.

The center weighted treatment difference in the mean decrease between Acticin 0.1 O?10 and Retin-A

0.1 OVO is -3.7, with standard error 4.8 and 95°A confidence interval (-1 3.1, 5.9). The center weighted
mean decrease for Retin-A O. 10OA is 55.4. Twenty percent of the mean decrease for Retin-A is 11.1.

~sessmrmti: The distributions of global assessment outcomes are presented in Table 8 The

distributions of global assessment outcome for Acticin 0.025% and Acticin 0.1070 are significantly

different from Acticin vehicle ‘(p< O.001 for both tests), where Acticin 0.025°A and Acticin 0.1 O% have
more patients with favorable outcomes than its vehicle. The distribution of global assessment outcomes

for Acticin O. 10% is not significantly different from’ Acticin 0.025?40 (p =0.262). .-

4_SaW.y: The distribution of skin safety parameter outcomes are presented in Table 9. The distribution
of dryness outcomes for Acticin O. 10OA is significantly different from Acticin vehicle (p <0.001), where
Acticin O. 10% has more patients with “worse” dryness than Acticin vehicle . The distribution of erythema

outcomes for Acticin 0.025?40 and Acticin O. 10’% are significantly different from Acticin vehicle (p= 0.009
and p =0.01 o, respectively}, where Acticin 0.025% and Acticin Q 1oOA have more Patients with “worse”
erythema than Acticin vehicle. The distribution of peeling outcomes for Acticin 0.1 OOA is significantly

different from Acticin vehicle and Retin-A 0.1 O% (p =0.004 for both tests), where Acticin O. 10OA has
more patients with “worse” peeling than Acticin vehicle, and significantly fewer patients with “worse”

peeling than Retin-A 0.1070.

The rate of at least one adverse event is 38Y0, &iyo, 48?4., 45?i0 and 47% for Acticin vehicle, Acticin
0.02570, Acticin O. 10’%0, Retin-A 0.025% and Retin-A O. 10%, respectively. The differences in adverse
event rate among the treatments are not statistically significant.

REM!EWHUYMKUKLQALS: Study 011 provides evidence for the applicant “sclaim that Acticin O.025%
cream and A cti-cinO.10% cream are superior in efficacy to A cticin vehicle cream in the treatment of mild
to moderate acne vulgaris. However, study 011 does not provide evidence for the applicant’s claim that
A cticin O. 10% cream is superior in ,efficacy to A cticin O.025% cream in the treatment of mild to
moderate acne vulgaris.

Study 017 fails to provide evidence for the applicant’s claims that Acticin O.o.?s~. cream is therapeutically
equivalentin eft7cacy to Retin-A O.025°/0 cream, or that Acticin O. 10‘k cream is therapeutically equivalent

in efficacy to Retin-A O. 10°A cream in the treatment of mild to moderate acne vulgaris.

,
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Study 011 supports the appficant“sclaim that A cticirr O.025% cream and A cticin O.10% cream have
tolerable safety profiles. Any safety problems can be adequately addressed in the label.

~ SinceActicin O.10% cream is not superior in eficacy to Acticin O.025% cream,
O.025% shouid be the marketed strength.

If Acticin 0.025% cream or Acticin O. 707. is considered as a fine extension of Retin-A O.025% cream or
Retin-A O. 10% cream, one adequate and well controlled study which shows Acticin ’s superiority over
vehicleand tierapaub”cequivalenceto Retr.n-Awould be required. Study 011 is generally adequate and well
controlled in design, shows superiority over vehicle, but fails to meet the equivalence criterion for
approvabiiity.

If Acticin 0.025% cteam or Acticin O.10% cream is considered as a new drug product, two adequate and
well controlledstudes which show Acticin ’s supen.ority over vehicle would be required. Study O77 meets
this efficacy criterion for approvability, but its results have not been replicated. An argument could be
made for the use of the Acticin gel studies from NDA as avidenee to support the clahns”for the
cream. However, all the investigators who pa~”cipated in the gel studies 003 and 015 also participated
in the cream study.071. The gel studies 003 and 015 cannot be considered independent of the cream
study O71, therefore, they cannot be considered of adequate and well controlled in design.

The exceptional performance of investigator Cullen ’s vehicle patients is puzzling. Similar results were
observed in Cullen ’s vehicle patients from the Acticin gel study 003.

~. From a statisticalstandpoint,Acticin O.025% cream and Acticin
O.70% are not appromble for the fraatmentof mild to proderate acne vulgaris. Jnvesti”gatorCul/en shoufd
be recommended for inspection by DSI.

Elizabeth A. Turney, M.S.
Mathematical Statistician, Group 7

/gvf%%’@-~,.;g
Concur: Ralph Harkins, Ph.D.

Supervisory Mathematical Statistician, Group 7

Satya D. Dubey, Ph.D.
Branch Chief, SERB ,.
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IA81-IU: Study 011 Patient Evaluabldty Status at Day 84

j
/ 1[ II

(

(“

: . ‘EH ‘cT025~~ ‘ET025 ‘ETIO ‘EH ‘cT025 A:~o‘ET025 ‘ETIO
enrolled 73 99 99 99 101 73 99 99 . 99 101

evaluable at day 84 75 75 81 79 69 97 92 94
F7t%)

95
(76%) (76%} (82%) (78%) (95%) (98%) (93%) (95%) (94%)

excluded total 15 24 24 18 22 4 2 7 5 6

excluded from all visits 4 2 7 5 6 4 2 7 5 6

excluded from day 84 11 22 17 13 16 0 0 0 0 0

reason for exclusion:

adverse experience o 1 0 0 2 0 0 0 0 1

lack of efficacy o 1 1 1 0 0 0 0 0 0

lost to follow up 2 7 8 7 2 0 1 4 3 0

protocol violation F1 o 0 0 4 1 0 0 0 1

non-compliant 3 6 3 3 5 2 1 2 1 4

personal 2 2 3 1 1 1 0 0 0 0

other 1. p. 1 1 1 0 0 1 1 0

visit late (day 84) 6 6 8 5 7 0 0 0 0 0

nterfering therap~ (day 84} o 1 0 0 0 0 0 0 0 0

IAELEGZ: Study 011 Demographic Distribution for EVAL Population

II II II
sex

trt n (%)
1

J==-lw=4= (40)
~1

42 (56) I 33 (44)

ACTl O (n=75) II 37 (49) i 38(51)

race

n (%)

8/0 w

11 (19) 47 (81)

10(131 ~ 65 (87]

9 (12) I 66 (88)

RET025 (n=81) II 36 (44] I 45 (56] II 17 (21) ] 64(79)

age

n [%)

<30 230

53 (91) 5 (9)

74 (91) I 7 (9) r

RETl O (n=79) 42 (53) 37 (47) I 12(151 67 (85]

p-value” 0.384 0.536 II 0.896

“P-valuefrom the two tailed Fisher’s exact test. ‘

72 (91) 7 (9)

.



NDA 20-404 trcrtinoin 0.025% cream (ACTICINR) 12

IABLE3A: Study 011: I

I

;eline Nc—. Inflammatol

mean

74.2

73.7

73.9

72.8

76.5

49.1

83.8

63.8

46.4

57.7

111.1

69.6

69.1

85.2

110.0

55.7

57.2

74.1

74.6

63.0

LL!@w

se

5.4

4.2

3.9

3.8

4.5

7.1

14.5

11.5

7.9

10.4

unts for EVAL Population

min max I Plesion

non-inf

center I trt

I

n————,,

[
ALL VEH

ACT025

ACTIO

RET025

58

75

75

81

79
—.

10

12

11

12

13

9

14

14

12

15

13

13

14

16

16
—.

8

10

13

13

12

I RETIO

Jarratt VEH

ACT025

ACTIO

RET025

RETIO

30
31
30
30
31

99 0.273
185

135
129
159

Funicella VEH

ACT025

ACTIO

RET025

RETl O

16.B

8.3

7.5

11.3

13.8

40
38
36
41
37

31
30
35
32
30

177

140

140

138

190

0.079

Lucky VEH

ACT025

ACTIO

RET025

RETIO

7.6

10.1

9.0
9.0
6.9

115

140

128

165

125

0.211
..-

..

.

38

36

36

33

34

95

98

119

107

95

0.458Cullen VEH

ACT025

ACTIO

RET025

57.5

70.5

59.0

60.4

58.4

104.5

90.2

104.3

85.4

91.7

6.1

5.7

6.9

5.9

5.8I RETl O ,

Reddick VEH

ACT025

ACTl O

RET025

RETl O

8
13

10

14

9
—.

11

13

13

14

14

17.9

‘11.2

15.0

11.6

11.5

32
38
47
35
55

171

155

180

177

151

0.802

32
36
51
32

128

116

110

115

0.745VEH

ACT025

ACTl O

RET025

77.0
71.2
78.9
81.9
79.5

9.4

8.2

4.9

5.2

8.6

Jones

I RET1 O 47 I 139 I

.. P-value from the Kruskal-Wallis test.

IABIEXl: Study 011: Bas

lesion I center I trt

m

D

nal Lesion Counts for EVAL Population

se min max I P

?e Inflammatory and T

~

I

58 19.8

75 20.8

75 lB.8

81 21.4

79 , 20.6

I

56 94.0

75 94.5

75 92.7

81 94.2

79 97.1—

‘-value from the KruskaI-Wallis test.
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3XBLIM: Study 011: Percent Change From Baseline to Day B4 in Non-Inflammatory Lesion Counts by Center

EVAL-OC Analysis
center trt

n mean se adj. overall p pairwise p

se”

Jarratt VEH 10 -14.9 12.1 10.0 0.01 B V V A025: 0.074
ACT025 12 -39.5 9.6 9.1 VVA1O: 0.001
ACTl O 11 -61.3 5.6 9.5 V V R025: o.122
RET025 12 -36.1 9.7 9.1 VVR1O: 0.009
RETIO 13 -50.8 8.5 B.7 A025 V A1O: 0.103

A025 V R025: 0.793
A025 V R1O: 0.373
A1O: V R025 0.061

A1OVR1O: 0.420
R025 V R1O: 0.248

Funicella VEH 9 -7.8 14.9 12.9 0.117
ACT025 14 -50.6 B.3 10.4
ACTIO 14 -21.9 9.7 10.4 ..=., ..

RET025 12 -32.0 7.3 11.2
RETIO 15 -24.7 13.1 10.0

Lucky VEi 12 -32.1 9.6 9.8 0.378

ACT025 13 44.5 9.7 9.5

ACTIO 14 -40.5 10.0 9.1

RET025 16 -53.5 6.9 B.5

RETIO 16 -55.0 9.1 8.5

Cullen VEH ““-8’ -43.7 10.6 8.9 0.073

ACT025 10 -2B.5 7.1 B.O

ACT1 O 13 -33.5 B.5 ‘ 7.0

RET025 13 42.8 6.8 7.0

RET1 O 12 -57.9 4.B 7.3

Reddick VEH 8 -19.8 14.0 9.8 0.014 V V A025: 0.015
ACT025 13 -51.3 6.8 7.7 VVA1O: 0.004
ACT 10 10 -59.8 11.5 8.8 V V R025: 0.002

RET025 14 -60.1 5.1 7.4 VVR1O: 0.003

RETIO 9 -62.5 6.7 9.3 A025 vA1O: 0.471

A025 V R025: 0.414

A025 V R1O: 0.356

A1O: V R025 0.978

A1OVR1O: 0.B32

R025 V R1 O: 0.840

Jones VEH 11 -41.6 7.9 7.1 0.003 V V A025: 0.319

ACT025 13 -51.2 7.6 6.5 VVA1O: 0.005

ACTl O 13 -69.9 5.1 6.5 V V R025: 0.031 ‘“

RET025 14 -62.4 7.8 6.3 VVR1O: 0.001

RETl O 14 -76.5 3.4 6.3 A025 V AlO: 0.047

A025 V R025: 0.221

A025 V R1O: 0.007

A1O: V R025 0.410

A1OVR1O: 0.465

,, R025 V R1O: 0.116

..

“ In the analyses by center, adjusted standard error and p-values are from an analysis of variance of treatment using SAS PROC GLM type Ill sums

of squares on the original data. The adjusted standard error is the standard error that would be expected if the treatment arms had equal sample
sizes. The p-values from pairwise treatment comparisons are displayed Only if the overall treatment p-value is significant at the 0.05 level. TO
maintain an overall significance level of 0.05, an adjustment for multiple comparisons should be applied to the pairwise comparisons. A Bonferroni

adjustment for five pairwise comparisons would use a significance level of 0.05/5 =0.010.
,
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IABLE5A: Study 011: Percent Change From Baseline to Day 84 in Non-Inflammatory Lesion Count

EVAL-OC Analysis
lesion center trt

n mean se adj. adj. overall p pairwise p

mean se” trt

[trt’ten}

non-inf ALL VEH 58 -27.1 4.8 -26.6 4.1 <0.001 VVA025: 0.001
ACT025 75 45.0 3.4 44.3 3.6 VVA1O: <0.001

ACT1 O 75 46.5 4.0 =47.8 3.6 (0.077) V V R025: <0.001
RET025 81 -48.7 3.1 47.8 3.4 VVR1O: <0.001
RETl O 79 -53.7 4.0 -54.6 3.5 A025 V AlO: 0.485

A025 V R025: 0.476
A025 V R1O: 0.041
AIO: V R025 >0.999
A1OVR1O: 0.179
R025 V R1O: 0.170

excl. VEH 49 -30.6 4.9 -30.4 4.2 <0.001 VVA025: 0.025
Funicella ACT025 61 -43.8 3.8 43.0 3.7 VVA1O: G< 0.001

ACTl O 61 -52.2 4.1 -53.0 3.7 (0.280) V V R025: <0.001
RET025 69 -51.6 3.4 -51.0 3.5 VVR1O: <0.001
RETJ O 64 -60.5 3.3 -60.6 3.7 A025 V A1O: 0.058

A025 V R025: 0.119
A025 V R1O: 0.001
A1O: V R025 0.693
A1OVR1O: 0.150
R025 V R1O: 0.060

excl. VEH 5-0 ‘ .-24.4 5.2 -23.2 4.5 <0.001 V V A025: <0.001

Cullen ACT025 65 -47.6 3.7 -47.4 3.9 VVA1O: <0.001

ACTIO 62 -49.3 4.4 -5’0.7 4.1 [0.219) V V R025: <0.001

RET025 68 49.8 3.5 -48.8 3.9 VVR1O: <0.001

RET1 O 67 -52.9 4.6 -53.9 4.0 A025 V Al O: 0.567

A025 V R025: 0.801

A025 V R1O: 0.245

A1O: V R025 0.741
A1OVR1O: 0.566
R025 V R1O: 0.356

excl. VEH 41 -28.0 5.4 -27.1 4.7 <0.001 V V A025: 0.002
Funicella ACT025 51 -46.8 4.2 -46.6 4.2 VVA1O: <0.001

and ACTIO 48 -57.3 4.4 -57.9 4.3 (0.636) V V R025:
Cullen

<0.001
RET025 56 -53.7 3.8 -53.0 4.0 VVR1O: <0.001
RETIO 52 -61.1 4.0 -61.2 4.2 A025 V AlO: 0.061

A025 V R025: 0.267

A025 V R1 O: 0.014

AlO: V R025 0.410

A1OVR1O: 0.578-

R025 V R1O: 0.158

..

.The adiusted mean. adiusted standard error, and p-values, are from an analysis of variance of treatment, center, and the treatment by center
interaction using SAS “PROC GLM type 111sums of squares on the original data. The adjusted mean and adjusted standard error are those that would

be expected if the centers and treatment arms had equal sample sizes. The p-values from pairwise treatment comparisons are displayed only if the

overall treatment p-value is significant at the 0.05 level. To maintain an overall significance level of 0.05, an adjustment for multiple comparisons

should be applied to the pairwise comparisons. A 8ohferroni adjustment for five pairwise comparisons would use a significance level of

0.05/5=0.010.
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TABLE5B: Study 011: Percent Change From Baseline to Day 84 in Total Lesion Count

EVAL-OC Analysis
lesion center trt

n mean se adj. adj. overall p pairwise p
mean se” trt

(trt ● ten)

total ALL VEH 58 -27.6 4.6 -27.7 3.7 <0.001 V V A025: 0.001
ACT025 75 -45.5 3.1 -44.7 3.2 VVA1O: <0.001
ACTIO 75 -46.4 3.6 -47.6 3.2 (0.0501 V V R025: <0.001
RET025 81 -48.6 3.0 -48.0 3.1 VVR1O: <0.001
RETIO 79 -53.7 3.4 -54.6 3.2 A025 V Al O: 0.531

A025 V R025: 0.466
A025 V R10: 0.029
AlO: V R025 0.928
A1OVR1O: 0.120
R025 V R1O: 0.135

excl. VEH 49 -29.9 4.8 -30.1 3.B <.0001 V V A025: 0.010
Funicella ACT025 61 44.2 3.3 -43.5 3.4 VVA1O: <0.001

ACT1 O 61 -50.7 3.8 -51.6 3.4 (0.132) V V R025: <0.001

RET025 69 -50.8 3.2 -50.4 3.2 VVR1O: --”<0.001
RET1 O 64 -59.3 3.1 -59.5 3.4 A025 V AlO: 0.091

A025 V R025: 0.137

* A025 V R1O: 0.001

AlO: V R025 0.797
A1OVR1O: 0.097
R025 V R1O: 0.049

excl. VEH 50 -24.9 5.0 -24.3 4.0 <0.001 V V A025:

Cullen

<0.001

ACT025 65, -48.2 3.3 48.0 3.5 VVA1O: <0.001

ACT1 O 62 ‘ -49.9 3.B -51.2 3.6 (0.267) V V R025: <0.001
RET025 68 -49.5 3.3 -48.8 3.4 VVR1O: <0.001
RETIO 67 -53.2 3.9 -d4.2 3.5 A025 V AlO: 0.531

A025 V R025: 0.880
A025 V R1 O: 0.212
AlO: V R025 0.629

A1OVR1O: 0.546

R025 V R1O: 0.268

excl. VEH 41 -27.0 5.4 -26.5 4.2 <0.001 V V A025: <0.001

Funicella ACT025 51 -47.4 3.6 -47.3 3.7 VVA1O: <0.001

and ACTIO 48 -56.5 3.7 -57.1 3.8 (0.659) V V R025:
Cullen

<0.001

RET025 56 -52.4 3.6 -52.0 3.6 VVR1O: <0.001

RETl O 52 -59.8 3.6 -60.2 3.7 A025 V AlO: 0.06B
A025 V R025: 0.361

A025 V R1O: 0.015

AlO: V R025 0.330
A1OVR1O: 0.561
R025 V R1O: 0.112

..

“The adjusted mean, adjusted standard error, and p-values, are from an analysis of variance of treatment, center, and the treatment by center

interaction using SAS PROC GLM type Ill sums of squares on the original data. The adjusted mean and adjusted standard error are those that would

be expected if the centers and treatment arms had equal sample sizes. The p-values from pairwise treatment comparisons are displayed only if the

overall treatment p-value is significant at the 0.05 level. To maintain an overall significance level of 0.05, an adjustment for multiple comparisons

should be applied to the pairwise comparisons. A Bonferroni adjustment for five pairwise comparisons would use a significance level Of

0.05/5 =0.010.
,,
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IA81X-5C: Study011: Percent Change From Baseline to Day 84 in Inflammatory Lesion Count

EVAL-OC Analysis
lesion center trt

n mean se adj. adj. overall p pairwise p

mean se” trt

(trt ● ten)

inf ALL VEH 58 -32.5 6.3 -34.0 4.6 0.033 V V A025: 0.083

ACT025 75 -45.7 3.7 -44.7 4.0 VVA1O: - 0.032

ACTl O 75 -46.2 4.3 -47.3 4.0 (0.21 11 V V R025: 0.014

RET025 81 48.6 3.7 -48.9 3.9 VVR1O: 0.002
RETl O 79 -51.7 4.2 -53.1 4.0 A025 V A1O: 0.653

A025 V R025: 0.455
A025 V R1O: 0.140

AlO: V R025 0.772
A1OVR1O: 0.305
R025 V R1O: 0.450

excl. VEH 50 -30.1 7.2 -31.4 4.9 0.007 V V A025: 0.008

Cullen ACT025 65 -48.7 3.9 -48.5 4.2 VVA1O: 0.001

ACTIO 62 -51.9 3.7 -52.9 4.4 (0.591) V V R025: 0.004

RET025 68 -49.4 4.1 -49.7 4.2 VVR1O: 0.001

RETIO 67 -51.4 4.7 -53.0 4.2 A025 V AlO: 0.464

A025 V R025: :-0.836

A025 V R1O: 0.452
Al 0: V R025 0.592

* A1OVR1O: 0.993

R025 V R1O: 0.581

‘The adjusted mean, adjusted standard error, and p-values, are from an analysis of variance of treatment, center, and the treatment by center

interaction using SAS PROC GLM type Ill sums of squares on the original data. The adjusted mean and adjusted standard error are those that would

be expected if the centers and treatment arms had equal sample sizes. The p-values from pairwise treatment comparisons are displayed only if the

overall treatment pvalue is significant at the. O.05, level. To maintain an overall significance level of 0.05, an adjustment for multiple comparisons

should be applied to the pairwise comparisons. A Bonferroni adjustment for five pairwise comparisons would use a significance level. of

0.05/5=0.010.

(
..
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lXBLE_6: Study 011: Percent Change From Baseline to Days 14, 28 and 56 in Non-inflammatory Lesion Count

Excluding Cullen

EVAL-OC Analysis
lesion day trt

n mean se adj. adj. overall p pairwise p

mean se” trt
(trt” ten)

non-inf 14 VEH 49 5.6 4.7 6.7 4.3 0.004 V v A025: 0.059
ACT025 65 -4.1 4.2 -4.0 3.7 VVA1O: 0.001
ACT1 O 61 -14,5 3.4 -13.7 3.8 (0.588) V V R025: 0.003
RET025 67 -11.3 3.6 -10.2 3.6 VVR1O: 0.002
RET1 O 67 -12.2 4.0 -10.9 3.7 A025 V A1O: 0.069

A025 V R025: 0.236
A025 V R1O: 0.192
Al 0: V R025 0.505
A1OVR1O: 0.591
R025 V R1O: 0.898

28 VEH 50 -9.1 4.9 -7.6 4.3 0.007 V V A025: 0.023

ACT025 65 -21.8 4.0 -20.6 3.7 VVA1O: 0.003

ACTI O 62 -24.6 3.7 -24.6 3.8 (0.044) V V R025: -0.001

RET025 68 -27.0 3.6 -26.1 3.7 VV RIO: 0.001

RET1 O 67 -25.2 4.4 -25.9 3.7 A025 V A1O: 0.450

? A025 V R025: 0.288

A025 V R1O: 0.308
A1O: V R025 0.776
A1OVR1O: 0.803
R025 V R1O: 0.974

56 VEH .5C) -18.7 5.2 -16.8 4.5 <0.001 V V A025: 0.001
ACT025 65 -37.2 4.2 -37.0 3.9 VVA1O: <0.001
ACT lO 62 -46.8 3.5 -47.4 4.0 (0.1231 V V R025: <0.001
RET025 68 -40,9 3.7 -ko.2 3.8 VVR1O: <0.001
RETIO 67 42.7 4.7 -43.4 3.9 A025 V A1O: 0.063

A025 V R025: 0.559
A025 V R1O: 0.247
A1O: V R025 0.193
A1OVR1O: 0.473
R025 V R1O: 0.558

.-

.The adiusted mean, adiusted standard error, and p-valuas, are from an analysis of variance of treatment, center, and the treatment by center

interaction using SAS “PROC GLM type 111sums of squares on the original data. The adjusted mean and adjusted standard error are those that would

be expected if the centers and treatment arms had equal sample sizes. The p-values from pairwise treatment comparisons are displayed only if the

overall treatment pvalue is significant at the 0.05 level. To maintain an overall significance level of 0.05, an adjustment for multiple comparisons

should be applied to the pairwise comparisons. A Bonferroni adjustment for five pairwise comparisons would use a significance level of

0.0515 = 0.010.
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(
IABLE-Z: Study 011 95% Confidence Intervals of the Center Weighted Acticin minus Retin-A Difference

in Mean Percent Decrease- From Baseline in Lesion Count at Day 84

EVAL-OC Analysis
lesion center analysis

Wgt 20% of
Wgt Wgt 95% cl RET
cliff

RET
se mean

3’

mean

non-inf ALL ACT025 minus RET025 -3.6 4.5 (-12.5, 5.31 46.9 9.4

ACT1 O minus RET1 O -7.2 5.1 (-1 7.3, 2.91 55.6 11.1

excl. ACT025 minus RET025 -1.8 5.0 (-1 1.7, 8.1] 47.8 9.6
Cullen

ACT1 O minus RET1 O -3.9 5.8 (-15.3, 7.6) 55.1 11.0

1

inf ALL ACT025 minus RET025 -3.8 5.0 (-13.6, 6.0) 49.1 9.8

ACT1Ominus RETt O -6.0 5.5 (-1 7.0, 5.0} 55.0 11.0

excl. ACT025 minus RET025 -1.2 5.4 (-1 1.9, 9.5) 49.9 10.0
Cullen

ACT1 O minus RET1 O -0.6 5.5 (-11.5, 10.4) 55.3 11.1

a ‘

total ALL ACT025 minus RET025 -3.3 4.1 (-1 1.4, 4.9) 47.3 9.5

ACT1 O minus RET1 O -7.4 4.4 (-16.1, 1.3) 55.6 11.1

excl. ACT025 minus RET025 -1.1 4.6 (-10.1 , 7.9) 48.0 9.6
Cullen

ACT1 O minus RET1 O -3.7 4.8 (-13.1, 5.9) 55.4 11.1
*.. . . ,

●NOTE: This analysis was performed in terms of decrease from baseline. When calculating the difference in means, the negative signs were dropped

f’” ‘-em the analysis.
..

IARLE_R: Study 011 Investigator Global Assessment at Day 84 for EVAL-OC Analysis

outcome n (%). CMH p-values.
center trt total

n excell. good fair no worse overall pairwise
change

ALL VEH 58 8 (14) 15 (26) 9 (16) 19 (33) 7 (12) <0.001 V V A025:
ACT025 75

0.007
22 (29) 22 (29) 17 (23) 14(19) o [0) VVA1O: 0.001

ACTl O 75 23 (31) 24 (32) 16(21) 12(16) o (o) V V R025: 0.001
RET025 81 20 (25) 33 (41} 16 (20) 12(15} o (0] VVR1O:

RETIO 79
<0.001

20 (25) 40(51) 11 (14) 6 (8} 2 (3) A025 V A1O: 0.197

A025 V R025: 0.515

A025 V R1 O: 0.074

AlO: V R025 0.728
A1OVR1O: 0.476
R025 V R1O: 0.192

excl. VEH 50 7 (14) 10 (20} 8 (16) 18 (36) 7 (14) <0.001 V V A025:
Cullen

0.001
ACT025 65 21 (32) 19 (29) 13 (20) 12(18} o (o) VVA1O: <0.001

ACT1 O 62 21 (34} 18 (29] 14 (23) “ 9(15) o (o) V V R025: <0.001

RET025 68 18 (26) 25 (37) 14(21) 11 (16) o (o) VVR1O: <0.001

RETIO 67 17 (25) 32 {48) 10(15) 6 (9) 2 (3) A025 V A1O: 0.262

A025 V R025: 0.938

A025 V R1O: 0.320

A1O: V R025 0.481

AIOV RIO: 0.923

R025 V R1O: 0.318

‘UC to rounding, percentages mav not add to 10OOA. P-values are from the Cochran-Mantel-Haenszel test adjusting fdr center using modified ridit

,rcs. To ma;ntain an o;erall significance level of 0,05, an adjustment for multiplo comparisons should be applied to the pairwise comparisons.

130nferroni adjustment for five pairwise comparisons would use a significance Ievcl of 0.05/5= 0,010,

—
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h

9: Study011 Change From Baseline In Assessment of Skin Safety Parameters at Day 84

I ITT-LOCF Analysis

*rameter I trt outcome n (%)” CMH p-values”

pairwise
( I worse

2 (3}

8 (8]

13 (14)

8 (9)

15(16}

1 (11

10 (lo)

22 {24)

16(17)

27 (28)

3 (4)

14 (14)

20 (22]
15(16)
29 (31)

.- ,’.

6 (9)
7 (7)

20 (22]
14 (151
14(15)

n

no change

66 (96)

88 (91)

79 (86)

84 189)

78 (82)

improve

1 (1)

1 (1)

o (0)

2 (2}

2 (2)

overall

0.060burningl

stinging

VEH

ACT025

ACTIO

RET025

RET1 O

69

97

92

94

95

<0.001dryness VEH

ACT025

ACT1 O

RET025

RETl O

69

97

92

94

95

63 (91)
82 (85)
68 (74)
73 (78]
64 (67)

5 (7)

5 [5)

2 (2)

5 (5)

4 (4]

V V A025: 0.070
VVA1O: <0.001
V V R025: 0.007
VVR1O: <0.001
A025 V AlO: 0.012
A025 V R025; 0.261
A025 V R1O: 0.003
Al O: V R025 0.172
A1OVR1O: 0.514
R025 V R1O: 0.056

.. . . . . ..

V V A025: -0.009
VVA1O: 0.010
V V R025: 0.009
VVR1O: <0.001
A025 V AlO: 0.615
A025 V R025: 0.928
A025 V R1O: 0.008
A1O: V R025 0.704
A1OVR1O: 0.079
R025 V R1 O: 0.017

61(88)

81 [84)

66 (72)

76 (81)

64 (67)

srythema VEH

ACT025

ACT 10

RET025

RET1 O

69

97

92 ,

94

95

5 (7)

2 (2)

6 (7)

3 (3)

2 (2)

<0.001

..
62 (90)

88 (91}

71 (77)

77 (82)

79 (83)

‘*thing

( I

VEH

ACT025

69

97

92

94

95

69

97

92

94

95

1 [1)
2 (2)

1 (1)

3 [3)

2 (21

0.060

ACTIO

RET025

RETl O

<0.001peeling VEH
ACT025
ACTl O
RET025

3 (4)

10(10]

17(18)

11 (12}

33 (35)

66 (96}

87 (90)

75 {82)

83 (88}

62 (65)

o (o)
o (o)
o (0)
o (01
o (o)

V V A025:

VVA1O:

V V R025:

VVR1O:

A025 V Al O:

A025 V R025:
A025 V R1O:
AIO: V R025
A1OVR1O:
R025 V RIO:

0.136

0.004

0.092

<0.001

0.087

0.784

<0.001

0.173

0.004

<0.001

RETIO

54 (78)

73 (75)

59 (64)

67 (71]

64 (67)

tightness VEH

ACT025

ACTIO

RET025

69

97

92

94

95

11 (16)

17(18]

30 133)

21 (22)

25 (26)

4 {6}

7 (7)

3 (3)

6 (6)

6 (6)

0.064

I RETl O

“Due to rounding, percentages may not add to 100%. P-values are from the Cochran-Mantel-Haenszel test adjusting for center using modified ridit

scores. To maintain an overall significance level of 0.05, M adjustment for multiple comparisons should be applied to the pairwise comparisons. A

Bonferroni adjustment for five pairwise comparisons would use a significance level of 0.05/5= 0.010.
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T ““- “.,..!””, . .“-,.. ”- s.e,..iz

p-values’
event trt total event

n n (%) overall pairwise

any AE VEH 69 26 (38) 0.734
ACT025 97 44 (45)
ACTl O 92 44 (48)

RET025 94 42 (45)
RETIO 95 45 (47)

skin and appendage VEH 69 3 (4) 0.028 V V ACt25: 0.525
body system ACT025 97 7 (7] VVA1O: 0.022

ACT lO 92 15(16} V V R025: 0.037
RET025 94 14 (15) VVR1O: 0.014
RETIO 95 16 [17) A025 V AIO: 0.069

A025 V R025: 0.108
A025 V R1O: 0.047
AlO: V R025 0.842
A1OVR1O: >0.999
R025 V R1O: 0.843

‘Results are displayed only for those body systems and the individual events within the body system which have a significant overall p-value. Only

those patients with at least one post baseline visit were included in the analysis. P-values are from the two-sided Fisher’s exact test. To maintain
------

an overall significance level of 0.05, an adjustment for muttiple comparisons should be applied to the pairwise comparisons. A Bonferroni adjustment

for five pairwise comparisons wo#d use a significance level of 0.05/5 =0.01 O.

,.

(

....’.
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S-ol 1:

Non-Inflammatory Lesions by Treatment and Center

EVAL-OC Mean% Change From
Non-lnflammatoiy Lesions: Jarratt
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FNEX3: Study 011 Non-Inflammatory Lesions by Treatment and Center

( S-01 1: EVAL-OC Mean % Change From BL

Non-inflammatory Lesions: Lucky
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EUMUU_C: Study 011 Non-lnflammatory Lesions by Treatment and Center

4

2t

o

-20

-40

-so

,40

-100

S-01 1: EVAL-OC Mean% Change From BL
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ELGUBU: Study 011 Non-inflammatory Lesions by Treatment
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S-01 1: EVAL-OC Mean% Change From BL
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APPENDIX I

in vitro percutaneous absorption studies
--

Performing Laboratory:
? Penederm Incorporated

320 Lakeside Drive
Forter City, CA 94404

... ,..

.

17
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AJ. REVIEW OF TEE PERCUTANEOUS ABSORPTION STUDIES
.-

in w“froPercutaneous Absorption from Cream

Acticin Cream: 0.025’% (PDT 004-044), 0.05% (PDT 004-045), 0.1’% (PDT 004-046)
Study No. #PD94:71

Methods: The in vitro percutaneous absorption of tritiated tretinoin was evaluated from Acticin
(test) and Retin-A (control) Cream formulations at tretinoin concentrations of 0.025%, 0.05% and
O.I%. Dermatomed human skin was mounted into Bronaugh flow-through dMhsion celkx- Each
formulation was applied to the epidernud surface of the skin at a dose of 10 mg over the 0.64 cm2
test area. The dermal surfhce of the skin was perfbsed with phosphate-buffered saline and the cells
were maintained at 37 “C. The receptor phase was collected at 6-hour interwds, for 48 hours, and
assayed for radioactivity to assess tretinoin percutaneous penetration from the test and control
formulations. At 48 hours postdose applicat.io~ the test and control materials were removed horn
the skin surface by was~g with 95% ethanol. The washes were pooled and assayed for
radioactivity. Finally, each skin sample was solubilized and assayed for radioactivity to assess
retention of tritiated tretinoin in the skin.

Results: The percutaneous absorption of tritiated tretinoin horn Acticin Cream and Retin-A Cream
formulations, idler a 48-hour exposure period is given at Table 1. Drug penetration -time profile are
given at page 19 and 20.

Table 1.
Percutaneous Absorption of Tretinoin horn Cream Formulations

(% of Applied Dose; MeaniSD)

Test andCantml Ckinckatalt(’%) -P~ (w Total Recovery (%)

A&in 0.0258A 4.’?* 2.2 0.28* 0.06 104*4
(PDTO04-044)11=11

.—

Rctin-AO.025% 2.8 * 0.9 0.27* 0.08 105*3
(PDT 004-024)n=8

Acticin0.05”A 6.5 * 3.0 0.17* 0.04 s 10.4* 5
(PDT 004-045)n+

Rctin-A0.05V0 y.; * 0.4 0.33* 0.15 106%2
(PDT 004-030)n=7

I
Aclicino.l“A

I
5.5* 1.7

I
0.2I * 0.07

I
106* 2

(PDT 004-046).+ I
L 1

Rctin-A O.1% 4.6k 2.3 0.32&0.10 106i 4
(PDT 004-031) .=12 *

* statistically significant different.
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The penetration of radiolabel from the Acticin formulations never exceeded 0.3Y0.Furthermore,
receptor phase data indicatethat the Acticin C- at concentrations of 0.025°/0and O.1°/0,deliver
statistically equivalent amounts of tretinoin compared to the corresponding Reti.n-A Creams. The
Acticin 0.05% Cream fonnulatio~ however, delivered statistically less tretinoin to the receptor
phase compared to the Retin-A 0.05% Cream.

Tretinoin skin levels, although generally greater from the Acticin Cream formulations than from
the Retin-A formulations, were not statistically dMerent at any of the corresponding. tretinoin
concentrations.

Summary and Conclusion: Based upon the results of this study, the Acticin Creams offer similar
low tretinoin penetration as do the commercial Retin-A products.

in vitro Percutaneous Absorption of Tretinoin from Gel.

Acticin Gel (PDT 004-002) ----

Study No. #PD168-60

Method: the in v;tio percutaneous absorption of tretinoin was evaluated from Acticin (test) and
Ortho Retin-A (control) 0.025% tretinoin Gels. Both formulations were spiked with tritiated
tretinoin Dennatomed human skin was mounted into Bronaugh flow-through dfision cells. Each
formulation was applied to-tie epidermal surface of the skin at a dose of approximately 10 mg over
the 0.64 cmztest area The derinal surface of the skin was pefised with phosphate-bufEered saline
and the cells were maintained at 37 ‘C. The receptor phase was collected at 6-hour internals, for
48 hours, and assayed for radioactivity to assess tretinoin percutaneous penetration from the test
and control formulations. At 48 hours postdose applicatio~ test and control materials were
removed from the skin surface by detergent and water washing. The washes were assayed for
radioactivity. Finally, each skin sample was separated into epidermis and dermis. The~ each skin
section was solubilized and assayed for radioactivity to assess retention of tritiated tretinoin in the
skin.

Resuks: The percutaneous absorption of tritiated tretinoin from Acticin Gel and Retin-A Gel
formulations, after a 48-hour exposure period, is given at below

Table 2.
Percutaneous Absorption of Tretinoin horn Gel Formulations

(o/oof Applied Dosq MearESD) n=7-9

Test/&&ml Receptor(%) Epidermis* Dmnis(’??) TotalRecovery(~0)

Formulations (?!)

Actici33(Id o.22(o@i) 0.58(0. 19) 0.26(0. 10) 93.5(3.7)
(PurOwx@

Retin-AGel 0.28(0.06) 1.76(0.82)0.28(0.16) 101.9(5.6)
(PoToo4-oo3)

● Statisticaldtiemncc (@O.OS) bdwcca H andmntrol fonnulatiom
*

Discussion: There are some inconsistencies between these results and the results of pilot studies
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given below, using dfierent techniques for removal of test materials. The absolute receptor levels
of radlolabeled tretinoin from Actic”mGel and Retin-A Gel are similar and consistent with the
prehninary studies described below, although receptor levels are statistically less from Acticin &l.
The epiderma.1 content of radiolabeled tretinoin following detergent and water washing is
statistically greater from Retin-A Gel than horn Acticin Gel. Therefore, the washing procedure
employed is more efficaciousin the removal of Acticin Gel horn the skin compared to-Retin-A Gel.
Dermal radiolabel depositio~ however, is virtually identical between the two Gel formulations.

Acticin Gel (PDT 004-002)
.-

Study Nos. #PD34-21, 24-77,37-21,37-25 (Supportive Studies)

In addition to the study wmmaked above, four supportive, developmental studies were conducted
to investigate the in vitro percutaneous absorption of tritiated tretinoin born Acticin Gel and
Retin-A Gel formulations. These studieswere previously referenced in the Sponsox’sIND
Topical AU-Trans-Retinoic Aci~ serial #003. The study conditions used to measure in vitro
percutaneous penetration of tritiated tretinoin from Acticin Gel and Retin-A Gel formulations in
these four supportive studies were similar to those employed in the above study, #PD168-60.

Method: A major &erence in the study design of these supportive studies was that methods were
employed to assess the effect of rubbing, instead of detergent washing, on epidermal levels of
tretinoin. These procedures were conducted after the ccdlect.ionof receptor fluid samples an~
therefore, would have no effect on observed tretinoin penetration.

Results: Penetration of radiolabeled tretinoin from Acticin Gel and Retin-A Gel formulations from
all five studies is summarized in Table 3 below:

Table 3
Percutaneous Penetration of Tretino-mfrom Gel Formulations

(% of Applied Dose in Receptor Flui& MeaxuSD)

I Test/ControlI StudyIdentification I
z

Formulations#PD168-60* #PD34-21* #PD24-77* #PD37-21* #PD37-25

ActicinGel 0.22+0.04 0.33M.06 O.35M.1O 0.14M.01 o.123a.02
(PDT004-002)

Retin-AGel 0.28+0.06 0.43+0.05 0.434=0.07 0.28=t0.070.20+0.08
(PDT004-003)

* statistical difference (p<O.05) between test and control formulations

The small differences in the penetration of radiolabel among these studies can be attributed to the
variation in the skin employed in each study and to differences in study conditions. Nevertheless,
the levels of radiolabeled tretinoin in the receptor fluid from all five studies indicate that the
penetration of radtolabel is in the same range for Acticin Gel and for Retin-A Gel. The penetration
of radiolabel from Acticin Gel is consistently less than that from Retin-A Gel. Furthermore, the
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penetration of radiolabel from both formulations never exceeded 0.5% of the applied radiolabel in
any of the studies. The ability of Acticin Gel to resist the removal of tretinoin from the epiderm-
relative to Retin-A Gel was evaluated by dry wiping the skin followed by five repetitive tape
stripping of the surface of the skin. Because of the presence of formulatio~ the hydrated state of
the skin following removal from the difhsion cells, and the vigor in which the investigator engages
the wiping and tape stripping procedures, the techniques employed may be insufficient to remove
all of the superficial residual test material from the epidermis. However, these techniques were
designed to simulate materirdthat would remain on the site of Wpli=tion if the patient did.not wash _
and loss was due solely to rubbing and exfoliation Epidennal levels of tretinoin observed in the
three most recent studies are mmmmizd in the following table:

Table 4
Epidermal Levels of Tretinoin horn Gel Formulations

(% of Dos~ mean + SD)

Test and Control
Formulations

Acticin Gel
(PDT 004-002)
Retin-A Gel
@DT 004-003)

Study Identification

‘ #PD168:60 #PD37:25 #PD37:21
detergent ChyWipd dry Wipel
washing tape strip tape strip

0.58-~ 0:19 6.58 * 1.80 6.50 + 2.62

1.76 =t0.82 1.18 + 0.94 2.81 * 1.50

Discussion: The absolute epidermal levels of radiolabeled tretinoin varied in magnitude
these studies, especially for Acticin Gel, whereas Retin-A Gel was relatively constant

among
across

studies. Wh& the wipe&d tape strip procedure was usd higher epidennal levels of the radiolabel
were observed following topical application of Acticin Gel compared to Retin-A Gel. This
suggests a greater resistance to the rub off of tretinoin following topical application of Acticin Gel
than Retin-A Gel. In wntr@ when a detergent washing procedure was employ~ lower epidermal
levels of tretinoin are observed following topical application of Acticin Gel compared to Retin-A
(study WD168:60 in table above). This suggests that washing with detergent is more efficacious
in the removal of tretinoin from the skin following topical application of Acticin Gel when
compared to Retin-A Gel.

Summary and Conclusion: Epidermal and dermal levels of tretinoin were low following topical
application of either Acticin Gel or Retin-A Gel. The presence of PPP-2 in the Acticin Gel
formulation may aiTord greater re~stance to the rub-off of tretinoin and greater ease in tretinoin
removal by detergent washing when compared to Retin-A Gel.
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Percutaneous Absorption of PolyolprepoIymer-2 (PPP-2)

,

( in vitro Percutaneous Absorption

Introduction: PPP-2 is a liquid mixture of two polyol components with a combmed average
molecular weight of approximately 4000 daltons. The chemical composition of PPP-2 was
reviewed in section 3.4.1 of the submission. Both polyol components comprising PPP-2, the higher
molecular weight oligomers and lower molecular weight PPG-725, were radiolabeled and
incorporated individually into several vehicles: Two in vz”trostudieswere conducted to evaluate
the extent of PPP-2 (PDT 002-002) percutaneous absorption into and through human skin. In
additio~ three pilot studies were conducted to characterize the percutaneous absorption of PPP-2
in vivo. This section summmhes the results of these studies.

Methods: The test materials were applied (3-6 mgkm~ to the epidermal surface of dermatomed
human skin mounted on Franz static diflhsion cells and then spread evenly with a glass rod. The
derrnal surflace of the skin was pefised with phosphate bufl’eredsaline containing ‘3/0 sodium
tide and 0/0Oleth 20 equilibratedat 37 ‘C. Receptor phase samples were collected at 5, 24, 29
and 48 hours postdose application and analyzed for radioactivity. At 48 hours, the skin surface
was washed with one soap:water (50:50, v/v) cotton swab, 3 consecutive ethanol swabs and one
dry swab. Along with each individwd wash sample, skin samples were solubm and assayed for
radioactivity.

Results: The results of ~o’ pivotal investigations (#PD168-33, #ifPD91-79)characterizing PPP-2

(’
in vitro percutaneous absorption are mmma&ed in Table 5 and discussed separately in detail.

Table 5
Percutaneous Penetration of PPP-2 and its Components

(% of applied dose; mean* SD)

TestMatexiala

#PD168-33
neat(PDT002-002)
Gel(PDT004-006)’

#PD91-79
Cream(PDT004-054)’
Gel (PDT004-006)’
ethanolsolution

‘H-PDT002-002 3H-Oligxnem 3H-PPG-725
(%penetrated) (’??penetrated)(%penetrated)

n=6 n=6

<0.(jolzb 0.05+0.02
<0.00IY 0.32+0.11

0.27t0.07
o.14+0.03
0.10+0.03

a: vehicle contains 10°APDT 002-002
b: 0.0012’% is the limit of detection
c: 0.001 So/Ois the limit of detection
Note: PDT 004-054 is the Acticin Cream vehicle

,
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a. Detail of Study No. #PD168-33
PPP-2 (PDT 002-002), resea~ch Gel vehicle (PDT 004-006)

Method: The individualpolyol Components of PPP-2, triti&xi higher molecular weight oligomers
and tritiated PPG-725, were incorporated separately into neat PPP-2 and into Acticin Gel (PDT
004-006) to characterize the percutaneous absorption of each component into and through human
skin.

Theresults indicate that the highermolecularweightoligomersofPPP-2donotpenetratetheskin.
The lowermolecularweightPPG-725penetratestheskinfrombothvehicles,butlevelsarevay
low(<0.35%oftheapplieddose).Skinlevelsofeachcomponent,bornbothvehicles,arevery
low (< 0.30%),withthemajorityofthepolyolslocalizedintheepidermis.Inaddhiouthe
soap/waterandethanolwashemployedreadilyremovesbothcomponentsofPPP-2fromtheskin.

In Vitro Percutaneous Penetration of PDT 002-002

(Mean fStdOev;n25)

0.35 “
. .

0.30 i
. T

U PDT 004-054 cfeamvehkfe
0.25-

0.20-

0.15 - .
~ PDT 004406 gel vehicle

o.lo - ~ Ethanolvehicle

0.00

0 10 20 30 40 50

TIME (hrs)

.-

--

/

,
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Mass Absorption—of Polyol repolymer-2 Into and
#@g /cm ; Mean i Std Dev)

(

. .—— -

Through Sk[n

PDT 004-054
Cream vehicte

PDT 004-006
Gel vehicfe

(.

●

PD8934.00
Ethanof vehkte

1.37* 0.35

0.75 &0.16

0.40 i 0.10

1.86 * 0.62

1.81 * 1.28

0.79* 0.21

Percent Absorption of Polyolprepolymer-2 Into and Through Skin
r (% of Applled Dose; Mean t Std Dev)

.~.
Total Recovery

Skinw

P07 004-054
CreamVehicle 0.27 * 0.07 0.36 * 0.12 . 94.75 * 4.50,....,, ~> ...
PDT 004-i)06
Gel Vehicle 0.14 * 0.03 I 0.33* 0.24 89.12 * 4.12

PD89:54.00
●thanol Vehicte 0.10 i 0.03. 0.20 * 0.05 106.7 k 6.77

Skin Surface Wash Profile
(MeMI* StdDawn z S)
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1
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b. Detail of Study No. #PD91-79
Acticin Cream vehicle (PDT 004-054), research Gel vehicle
(PDT 004-006), ethanol vehicle (#PD89-54.00) J “

Acticin Cream vehicle (PDT 004-054), cmtaining 0/0PPP-2, was tested for its effkct on the@
vitro percutaneous absorption of tritiated PPP-2. A research Gel vehicle and an ethanol vehicle,
each containing 0/0PPP-2, were also tested. Both polyol components of PPP-2, oligomers and
PPG-725, were radiolabeled in each vehicle, i.e., the penetration of the polyol components was
measured in combinatio~ not independently. .-

The majority of the radlolabeled PPP-2 in the test materials was readiiy removed from the skin _
sud%ceby washing with soap/water and ethanol (96% +/- 9Yo). Receptor fluid data indicated that
only a very small amoun~ less than 0.30% of the applieddose of PPP-2, penetrated through the skin
from all three vehicles. In additioq PPP-2 skin levels were ve~ low from all three vehicles :
(<0.40%).

,

r Cumulative PPG-725 Penetration* Over 48 Hours
(Mean t Std Dev; n 24)

“ Based on penetration of radiolabeled PPG-725

0.40- .-’. ,

0.30-

0.20-

o.lo~ ‘“ “’
.-.

6 IQ 20 30 40 50

PDT OW006 @ vdde

PDT 002402 neat

Time (hrs)
/-

*
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Mass AbsorpNorr Of Polyofs Comprlslng PDT 0~2-002 Info and Through Skin

(W I cm2; Mean k Sfd Dtw)

Epidermis Dermis ReceDtor

I AltllQ&) f- 2-

3H.ppG.725 fn:

POT 0024202, neat 0.66 ~ 0.72
POT 004406 (gel vehii) 0.21 k 0.06

3tf.HMW ollgomers In:

0.10 * 0.11
0.01 &0.01

0.38 k 0.14
0.24 h 0.10

PDT 002402. neaf 5.76 A 0.71 -p.l 1 k 0.03 0.00*O.ooa
POT 004-006 (gel vehfcte) 0.71 k 0.18 .0.03 * 0.04 0.00 i O.oob

s Belowtimitof dstecfiom 4).050 p@~2
b Belowlimit of detection: 4.006 u crn2

$Nota: Mass of PDT 002.002 epptie M 10-foldless fromthe ffel vehkte than from neal
PDT 002-002

.-

-.

.

.-. —.
Percent “Absorption of Polyols Comprlshrtf Pofyolprepolymer-2

s ~A 01 Applied Dose: Mean A Std Dev)

.-=-. ..

Into mtd Through Skin

TotalRecoverv

3H-ppG.725 [n:

POT0024102,neat 0.11 * 0.10 0.01 * 0.01 :%: ;~: 09.50* 8.83
PDT0044306(gelvehicle) S- 0.29* 0.10 0.01 i 0.01 - . 60.39A 7.89

3H-HMW oflgomers In:

PDT 002-002. neat 0.14* 0.10 0.003* 0.002 0.00k Oft@ 87.34k 7.60
PDT004-006(gelvehicle) 0.20 * 0.04 0.01 * 0.01 0.00k o.oob 69.03512.58

a Belw fimi~of detecfiort cO.00i2% of applied dose
b Below limit of detection: d.0015% of ap fied dose

f’Nofe: Mass of PDT002.002eppfkdis 10-old less from fhe gel vehiclethan frm neat
POT 002-002

T

--

-Skin Surface Wnatr Profile (Mean * Sld Dew n Z 4)
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Other Supportive Studies (in viw)

(

(’.,

Several in vivo studieswere conducted to develop methods to evaluate the localization of PPP-2
and its highermolecular weight polyol component in human skin.

IW”-2 (PDT 002-002)
Study No. #PD16S-21, #PD168-27 .-

In order to characterize the locdzation of PPP-2 in skin in viw, the higher molecular weight polyol
component of PPP-2 was radlolabeled and then incorporated into neat PPP-2. The radiolabeled
polymer was applied to the dorsal forearm of two subjects (3-5 mg/cm2) under either occluded or
semi-occluded, protected conditions. At 24 hours postdosin~ the chamber was removed and the
skin surface was washed. The upper layers of the stratum comeum were removed with 10
tape-strips and each tape-strip was analyzed for radioactivity.

- ‘-
Approximately 95’%of the applied radiolabeled dose was readily removed from the skin surface
by washing with soap and water. In additioz all of the radiolabeled oligomers were removed from
the skin suri%ceafter the sixth tape-strip, suggesting that minimal amounts of the higher molecular
weight oligomers of PPP-2 were localized in the upper layers of the stratum corneum (< 0.2°%of
the applied dose).

in vivo Skin Localization-of I!PP-2 (PDT 00>002)
Study No. #PDl12-18

The in vivo localization of PPP-2 in human skin was characterized by FTIR-ATR
spectrophotometric methodology. Cotton pads were saturated with a test solution of 36PPP-2
in ethanol:water (60:40 v/v) and applied to the dorsal forearm of two subjects under occluded
conditions. At 3 hours postdosin~ the pads were removed and the test area was lightly wiped with
two cotton swabs. The skin was tape-stripped eight times and after each tape-strip, analyzed by
FTIR-ATR for the presence of PPP-2.

The results reveal that PPP-2 is localized in the upper layers of the stratum comeum under the
condhions employed. In additio~ all detectable PPP-2 is completely removed from the skin
surface by five repetitive tape-strips, in W-w.

in vivo Research Cream vehicle (PDT 004-054)
Study No. #TOX 002-020

An in vivo study with monkeys, employing topical application of tritiated PPP-2 incorporated in
a research Cream vehicle containing ‘ 0/0PPP-2, was attempted. The data from this study are not
interpretable because of problems encountered during preparation of samples and operation of
instrumentation. In additio~ concerns were noted in the animal handliig techniques employed.
The potential for tritium exchange raises concerns as to whether this label accurately reflects PPP-2
absorption. A report for the study is not currently available. ,
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APPENDIX II
--

In vivo Pharmacokinetic Study

. . #PDC 004-017
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in vivo Plasma concentration measurement (##PDCO04-017) “

/

(

(

I

Title: A SINGLE CE- DOUBLE-BLIND, PARALLEL STUDY TO DETERMINE THE
EFFECT OF MULTIPLE APPLICATIONS OF TRETINOIN-CONT-G FORMULATIONS
ON PLASMA LEVELS OF TRETINOIN IN NORMAL VOLUNTEERS (#PDC 004-017)

Principle Investigators:

.-

INTRODUCTION

This study was designed to determine the effect of multiple applications of tretinoin containing
fonrudations, Retin-A 0.025% Gel (PDT 004-003) and Acticin 0.025% Gel (PDT 004-002), on the
endogenous plasma levels of tretinoin (al.1-trans-5-retinoicacid) and isotretinoin (1,3-cis-retinoic
acid) in normal volunteers over a 28day daily topical application regimen to their fiwe.

Previous studies in hu- with radioactive tretinoin in both Gel and Cream formulations indixite
minimal systemic absorption of the drug following topical adminktmtion. Whh the recent advent
of highly sensitive analytical techniques which allow the accurate measurement of tretinoin in
plas~ non-radioactive per~taneous absorption studies are now possible.

METHODS

Human Subjects

Eighteen subjects (9 males and 9 females) were enrolled into this study. They ranged in ages from
21 to 41 years (29 +/-6, Mesn~ SD yrs), were within 20’%of their ideal body weight using the
Metropolitan Life Insurance Company standards, were in good health as assessed by medkal
history, physical examination and clinical laboratory results, were free of any skin disease, and had
not used any topical medications or retinoid therapies within the 60 days prior to enrollment. All
subjects who were emolled completed the study. However, Subjects were unable
to have Study Day 14 vish activities performed due to a scheduling conflict. No adverse events
occurred during this study. The subjects were carefblly advised to avoid Vkamin A supplements
that would exceed its recommended daily allowance or fdods with high Vhamin A content (e.g.
liver) throughout the study and specifically within 48 hours prior to each blood sampling day.

Iaitials SexVID Age@m) Weight (lb)

25 165
37 196
25 181
33 187
24 195
26 127
25 - 190
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41

(
34
27
26
24
21
21
24
39
37
32

190
156
135
139
155
141
130
128
132
1s0
131

.-

a: M male, F Female

[

Subjects were provided with a single 20 gm tube of either Retin-A 0.025% Gel or Acticin 0.025%
Gel. Both subjects and investigators were blinded to product identification throughout the study.
Each subject was careiidly instructed and received a demonstration on the proper application of the
Gel. Application was to the forehead and both cheeks (-125-175 cm?), excluding the nose, around
the eyes and chin., At each study visit day, the tubes were collected and tube weights remded.
Additional instructions were provided to those subjects demonstrating an over or under average daily
use of product. Target applicationwas to be 2 mg/cm2Gel to 150 crn2. Tube weights demonstrated
that mean daily usage over 28 dayswas 0.307M1066 gms (x k SD) for Retin-A Gel and 0.3 12+0.057
gms for Acticin Gel. Appli@ons commenced on study day 1 and there after on each evening 30-40
minutes prior to bed. On the morningof study days 7, 14, and 28, the subjects washed their face with
soap and water (Purpose Soap, Johnson and Johnso~ Skilhnaq NJ). Thirty minutes after the face
wash a weighed application was pefiormed by the investigator to each subject. Subjects remained
in a darkened room lit only by low wattage yellow tungsten lamps for four hours after Gel
application. Blood sampleswere collected at 15 minutes prior to and at 2, 4, 8, 10, 12, and 24 hours
afier Gel application. Ten hours postdosing the subjects washed their face to remove any
unabsorbed drug. Ailer the 24 hour blood sample the tubes of medication were returned to the
subject for subsequent evening applications until the next study day.

Clinical Observations

On each selected study day (Day 0,7, 14, and28), prior to the fke wash subject’s forehead and both
cheeks were first evaluated for signs of cutaneous irritation defied as erythe~ peeling, and
dryness. Each fiwtor was graded on a 3 point scale (O=none, l=ligh~ 2 = moderate, 3 = severe) and
0.5 unit increments. In addh.io~ trans-epidermaI-water-loss (TEWL) was measured from the center
of the forehead and both cheeks simuh&ously using a multi-probe Courage+Khazaka
(Germany).

Blood Sample Collection ‘

Tewameter

Blood samples were collected in 10 ml, sodium heparin (Becton Dicksoq Franklin Lakes, NJ) under
dim yellow light. Tubes were immediately covered with aluminum foil and placed in ice. Within
30 minutes of collectio~ the blood tubes were centfiged, plasma isolated into 0.5 ml (for direct
analysis)and 2.0 ml (for storage reseme) aliquot in amber microcentrifige tubes and ~tored at -70”C
protected from light. The protocol stated that duplicate 1.0 ml ahquots were to be prepared,
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however, by reducing the analysis aliquot to 0.5 ml the sample was ready for direct use in the assay
procedure by removing an initial pipetting step.

Retinoic Acid Assay

Tretinoin and isotretinoin were assayed by a sensitive high pressure liquid chromatojgraphy/particle
Wmass spectrometxymethod (detailed methodology was submitted). The mass spectrometer was
operated in the negative chemical ionization mode with selected ion monitofig at 325.2 for the -
internal standard and 299.2 for the retinoic acids. Methane was used as the reagent gas at a source
pressure of 1-2x Id torr. Wfi each set of twenty-four samples a control spiked plasma sample and
duplicate 3-point standard curve samples (1, 2 and 5 n@nl) were analyzed. Tretinoin and
isotretinoin were quant.ifledusing the internal standard normalization method to the mean standard
curve generated from that batch run of samples.

Statistics
.G...-

Data were collected by subje@ sample hour and day, and by formulation. The data were tested
across all days for s@stical differences between days and between treatments. For continuous data
(AUC, Css, C= TEWL), a repeated measures analysis was used. For scaled data (e~em~
dryness and peeling), nonparametric analyses were used (Kruskal-Wdlis test and Wdcoxon S&ned
H test). Correlation analyses were performed by calculating Pearson comelation coefficients.

.. . .
RESULTS

/

Plasma Levels of Tretinoin and isotretinoin

Plasma levels were determined at seven time points over twenty-four hours on Study Days 0,7, 14
and 28. Study Day Orepresents baseline endogenous levels of tretinoin and isotretinoin. Days 7, 14
and 28 plasma cxmcentrations were monitored for any change in endogenous retinoic acid levels
during the topical exposure of the tretinoin containing products. The data are summarized in Tables
6 and 7.

Baseline mean retinoic acid plasma level across the entire 24 hour sampliig period was found to be
1.49 ~ 0.69 nghnl (mean ~ SD) for tretinoin and 1.03 ~ 0.60 nghnl for isotretinoin. These levels of
endogenous retinoic acids are consistent with reported values by others. Plasma tretinoin levels on
study day 7 tended to increase slightly within the 8 and 10 hour samples. Study Day 14 &d 28
tretinoin plasma levelswere lower, on average, when compared to Study Days Oand 7. Isotretinoin
concentrations were consistently lower throughout all study day visits.

Table 6
Summary of measured plasma’tretinoin values at each sampling time on each study day.

Values are themean ~ SD as nghl of all-tram retinoic acid.

;ay Time(k) ActicinGel Retin-A Gel
o 1.42 ~ 0.95 1.68 f 0.85
2 1.88f 1.01 ; .:; : :.$:
4 1.60 ~ 0.72

*

1.40 f 0.59 1:04 ~ 0:87
1: 1.18f 0.19 1.39 ~ 0.66
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1.46 + 0.36 1.52 A-0.83
ii 1.45 ~ 0.51 1.50 ~ 0.50

,-

( 7 1.72 f 0.52
1.5131.01
1.68 * o.%
2.1331.60
2.36 i 0.54
1.54 ~ 0.39
2.06f 1.01

1.67 I 0,73
1.14~ 0.64
1.74 ~ 0.61
1.82 + 0.45
f.:; $ ::;

1:44 ~ 0:59

14 0
2
4

1.49 i 0.77
1.27* 0.15 .
1.36 + 0.28 “
1.06~ 0.41
1.24 ~ 0.44
1.20 ~ 0.23
1.25 f 0.35

1.58 ~ 0.65
1.36 ~ 0.51
1.53 ~ 0.40
1.07 ~ 0.39
1.06 f 0.56
1.38 ~ 0.59
1.27 ~ 0.75

.-

28 1.40+ 0.35
1.33 ~ 0.32
1.40~ 0.12
1.61 i 0.85
1.29 I 0.73
1.23 I 0.27
1.53 * 0.45

1.07 ~ 0.60
1.59 + 0.72
1.57 ~ 0.69
0.98 ~ 0.23
1.13* 0.29 -
1.11 * 0.55
1.06 ~ 0.22

r

Table 7.
Summaxy of measured plasma isotretinoin values at each sampling time on each study day.

Valu~ are the mean ~ SD as nghnl 13-cis retinoic acid.

Acticin Gel R.etin-A Gel( Day
o 1.10 fO.72

1.28 i O.%
1.23 + 1.02
1.0330.13
1.0231.13
1.13 ~0.42
0.90 ~ 0.25

0.89 ~ 0.66
1.07 + 0.79
o.% T 0.43
0.82 ~ 0.47
0.87 + 0.47
1.1330.80
0.89 A 0.38

7 1.16 ~0.48
0.76 fO.56
0.64 ~o.44
0.66 ~ 0.34
0.75 f 0.25
0.86 ~ 0.25
0.77 ~ 0.29

1.49 fo.79
0.69 ~ 0.48
0.75 ~ 0.59
0.64 & 0.37
0.75 ~ 0.25
0.83 ~ 0.19
0.46 & 0.26

14 0.87f0.43
0.97f0.67
0.97to.51
0.89~0.40
0.93&0.31
0.88i0.47
1.02~0.86

0.83 ~ 0.26
0.91 ~ 0.39
0.94 i 0.26
0.77 ~ 0.26
0.83 ~ 0.34
0.73 ~ 0.22
0.72 ~ 0.25

‘ 0.80 ~0.50
0.83 ~ 0.50
0.80 ~ 0.54
0.72 ~ 0.40
0.79 ~ 0.37
0.81 ~ 0.51
0.91 f 0.50

28

●
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The area-under-the-curve (AU~~), Cmax (maximum concentration obsemd within each 24
hour period) and C. (mean concentration across the 24 hour period assuming steady-state
levels) for both tretinoin and isotretinoinwere cskxdated. The data are presented in Tables 9-1o
and Figure in page 36.

Study Day 7 tretinoin values were slightly higher than the other study days, and Study Days 14
and 28 tended to be lower than Study Day O.As can be seen in Table 9, Study Days 14 and 28
were found to be statistically different from Study Day 7 for AUC, Crnax and Css regardless of
formulation. For Css, Study Day 7 was statistically greater than Study Day O;both AUC and
Cmax were not statistically different from Study Day O(baseline). There were no statistical
differences observed in these parameters for the isotretinoin data (Table 10). In additio~ there
was no statistically relevant correlation between these three parameters and the clinical
observation data.

Table 9:
Summary of plasma level data for tretinoin.

Product ,Day AUC Cmax(rig/ml)Cas(n@d)

ActkkGel o 35.42 ~ 8.70 2.37 I 0.98 1.48 ~ 0.42’
7 42.47 ~ 8.98 3.39 f 1.01 1.83 ~ 0.31

29.70 ~ 3.$0 1.83 + 0.59b 1.27 ~0.14’
H 33.74 & 9.45’ 1.% :0.75’ 1.37 f 0.27’

Retin-AGel o “-””’34.63f 10.89 2.42k 0.72
7 37.57* 4.91

1.50+0.40’
2.53~ 0.42 L64~0.18

31.51~ 9.W 1.93~ 0.60b 1.32~0.37”
;: 27.83& 7.951 1.67~ 0.64b L19~0.36’

a. AUC values found to be statistically different from study day 7; p = 0.0162
b. Cmax values f9und to be statistically dflerent from study day 7; p = 0.0073
c. Css values found to be statistically dfierent from study day ~ p = 0.0033
AUC= areaundertheplasmaconcentration-timecurve,ng/ml-hr.
Cmax=maximumconcentrationobservedwiththe24hourstudydayperid nghnl.
Css’ meanconcentrationoverthe24hr@ daysamplingperiod.

Product

ActicinGel

Retin-A(Id

Table 10
Summary of plasma level data for isotretinoin.

Day AUC Cmax(ng/ml) Css(ng/ml)

o 25.72f 8.20 1.91~ 0.98 1.09~ 0.43
7 18.08f 4.30 1.34~ 0.36 0.89~ 0.24

14 22.49~ 11.81 1.41~ 0.84 0.93* 0.45
28 20.49212.83 I.lsf 0.51 0.91f 0.38

0 23.04 ~ 9.85 1.57 ~ 0.82 0.97 ~ 0.43
7 17.12~ 2.85 1.69 ~ 0.65 0.80 ~ 0.14

14 18.85 ~ 5.77 1.08 ~ 0.33 0.82 t 0.26
28 17,61 ~ 7.25 1.00 * 0.44 0.72 ~ 0.31

,
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Conclusion:

(... 1. There were no statistical difl’erenoes in tretinoin and isotretinoin plasma
pharmacokinetic parameters between Retin-A 0.025% Gel and Acticin 0.025% Gel.

2. Decrease in AUC, Cmax and Css plasma tretinoin values from Study Day 7 to Study
Days 14 and 28. Further, there was a slight but statistically significant increase in Css
tretinoin horn Study Day Oto Study Day 7. .-

3- There were no statistical diHerences in the plasma pharmacokinetic parameters for
isotretinoin cross study days.

.-=... .-

.. . .

.—
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APPENDIX III

Clinical observation associated with the PK study -F
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Clinical obsewation associated with the PK study

( In the clinical PK study, two types of clinical observation were recorded. All subjects began
this study with no observableeryth~ peeling or dryness. A&r 6 days of topioal applicatio~
virtually every subject demonstrated at least two of the three observable irritation responses.
These results are presented in Table 11 and 12.

Table 11
Sumrnaxyof clinical obsewations. Number of subjects recorded per grading score --

for erythe~ peeling and dryness for Acticin Ge1on each Study Day visit.

Obsenation Days #of Subiectawr Score
score o 0.5 1 1.5 2

0
Erytliema 7

14
2a*

o
Peeling 7

14
28

.,
o’

Dryness 7
14
23

9
4
0
I

9
3
0
2

8
1
0
0

0
2
2
3

0
2
4
4

1
1
2
4

:
6
3

0
4
2
1

0
7
4
2

0
0
0
2

0
0
2
2

0
0
2
0

0
o’

.-./..-

0
0
0
0
0
0
0
0
0
3

Table 12
Summary of clinical observations. Number of subjects recorded per grading score for

erytheq peeling and dryness for Jletin-A on each Study Day vhit.

Observation Days #of Subiectsner Score
SCOE o 0.5 1 1.5 2

0 90 0 0 0
Erythema 7 80 0 0 1

14 16 1 0 0
28 07 .1 0 1

0 90 0 0 0
Peeling 7 42 1 1 1

14 ., 05 1 1 1
28 06 2 0 1

0 90 0 0 0
Dryness 7 41 3 1 0

14 0 43 1 0
28 1 40 3 1 ,

(,
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Erythema was observable in 6 of the 18 subjects on Study Day 7, This was more evident for the
Acticin Gel formulation (5 of 9 subjects >0 score) than for the Retin-A Gel formulation (1 of 9
subjects > O). Peeling was observable in 11 of 18 subjects (61Yo)and skin dgness was noted in 13
of 18 subjects (72Yo) on Study Day 7. Peeling and dryness were essentially equally distributed
between the two formulations.

On Study Days 14 and 28, all thesubjects demonstratedtwo or more of the three criteria for retinoic
acid irritation. Consistent with the results seen on Study Day 7, the Retin-A Gel formulation gave -
lower scores for erythema than the Acticin Gel formulation on Study Day 14 and 28, Peeling and
chynessscores were sidarly dhtributed for both formulations on Study Days 14 and 28. Regardless
of formulatio~ overall irritation scores lessened (indicating accommodation to the retinoic acid
exposure) with daily application of the products.

No subject demonstrated an excessive irritation response, nor were any withdrawn from the study
and no subject required an alteration in the dosing schedule due to the irritation. The obsewations
were consistent with the &pical irritation response seen in acne patients who have been prescribed
Retin-A Gel products.

Trans-EpiderrnaI-Water-Loss (TEWL)

All subjects demonstrated a change in normal trans-epidermal-water-loss after 6 days of topical
retinoic acid exposure. The,data are summmkd in Table 11. To simplifj the observations, the
values from both cheeks and forehead were averaged for each subject on each study day to provide
a mean “face” value for TEWL. On Study Day 7, mean TEWL on all three sites had significantly
increased by SO% or greater over baseline values (p = 0.0001). Further, this increased TEWL is
maintained throughout the 28 days of topical tretinoin exposure. There was no statistical dtierence
between the two formulations for a given site on a given study day.

Table 13.
Summary of recorded (TEWL) from each site on each study day. Mean Face value is the
average across the three sites per subject on each study day. Values are the mean ~ SD as

gm/m2/hrwater.

Product Day Forehead LeftCheek RightCheek Mean

Acticin Gel O
7

14
28

Retin-A Gel O
7

14
28

21 ~15.6
32.6* 11.1
34.7 ~ 7.7
37.1 ~ 10.8

21.4& 4.3
31.6~ 10.5 .
33.8 ~ 8.0
34.5 f 10.1

15.9 t 4.9
43.2 i 14.8
32.9 ~ 7.8
36.4 ~ 15.9

20.0 k 8.3
33.6 ~ 11.1
41.5 ~ 9.7
32.6 ~ 13.9

13.9 ~3.7
43.2 ~ 11.1
32.7 f 8.6
37.5 & 14.8

20.0 f 7.8
33.0 ~ 13.6
41.9 ~ 13.9
36.6 z 12.9

17.0 ~ 4.0
35.5 & 9.7
33.4 f 7.4
37.0 f 12.5

20.5 i 6.6
32.7 & 7.5
39.1 ~ 7.6
35.5 ~ 12.

a
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Conclusion:

1. Retin-A 0.025% Gel and Acticin 0.025% Gel demonstrated equal irritation response as
assessed by erythem~ peeling and dxyness.

2. Retin-A 0.025% Gel and Acticin 0.025% Gel demonstrated equal physiological alteration
of the stratum corneum as assessed by TEWL

.-

-..,’,
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NDA : 20,404
SUBMISSION DATE: OCT. 28, 1993
PRODUCT: Acti.cin Cream and Gel.
SPONSOR: Penederm

320 Lakeside Drive, Suite A -
Foster City, CA 94404

TYPE OF SUBMISSION: NDA amendment

REVIEWER: HE STUN, Ph.D.

(
,.

BIOPEARMACEUTICS REVIEW

NDA 20,404
..=....

1. BACKGROUND
s

Tretj.noin is a metabolize formed from all-trans-retinol, vitamin A,
via conversion to all-trans-retinaldehyde. The sponsor developed
two topical formulations, cream and gel, for acne treatment. The
original NDAs 20,404) were submitted to the Agency on
Oct. 24, 1993. Tliis’amendment includes two Research Protocols of
two ongoing studies (as of Oct. 28, 1994) for tretinoin gel
formulation. As learned from the sponsor, both studies were
completed and study reports are awaiting to be submitted to the
Agency.

The original NDAs 20,404) were refused to be filed by
the Agency (RTF) after initial review. The RTF letters were sent
to the sponsor on Nov. 23, 1993.

2. RECOMMENDATION

One of these two studies, entitled “A 91-day dermal toxicity study
in mice with PDT 004-006 and PDT 004-002” was designed as a in-life
phase of a 91 day dermal toxicity study in mice exposed to daily
doses of Acticin Gel 0.025% and vehicle. The study has been
completed before December 15, 1993.

The other study entitled “A single center, double-blind, parallel
study to determine the effect of multiple applications of

tretinoin-containing formulations on plasma levels of tretinoin in
normal volunteers” was scheduled to be completed on October 31,
1993. ,

In the light of this information, no review of these protocols is
necessary. Please convey the Recommendation, as appropriate, and
the following comments #l-4 to the sponsor.

*
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3. COMMENTS :

1. The sponsor mentions that up to 18 subjects would be enrolled
in the volunteer study. It is requested that all data be
submitted for all subjects who participated in the study
irrespective of whether (or not) they completed the study.

2. Detailed HPLC/PB/MS assay method and assay validation-features
(sensitivity, specificity, linearity, accuracy and precision
within and between runs) for the parent compound (as well as
the active metabolize if possible) should be submitted in the
final study report. In addition, stability data during the
collection and processing of plasma samples, during storage
and assay procedures should be provided for tretinoin.

3. The firm should submit all individual (as well as meanASD)
plasma concentration/time data for tretinoin.

4. The sponsor is encouraged to submit the results of the study
as an electronic submission (i.e., text and raw data Vfa-the
ASCII file) to help facilitate review of the submission.

r

-...,

( ,w~~.
He Sun, Ph.D.

Pharmacokinetics Evaluation Branch II

-%’2.0 Y+dw.RD/FT Initialed by Frank Pelsor, Pharm. D. Y-

Cc: NDA 20,404, HFD-520 (Clinical, Fogarty), HFD-’
426(Fleischer, Pelsor), Chron, Drug, Reviewerr HFD-19(FoI) , HFD-
340(Viswanathan) .
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FlGLl13E-3:Study 011 Non-inflammatory Lesions by Sex
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NDA 20-404 tretinoin 0.025% cream (ACTICINa)

HW.RE-5: Study 011 Non-Inflammatory Lesions by Age
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ELGLJREJM: Study 011 Skin Safety Parameters
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HWBE6B: Study011 Skin Safety Parameters ,
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ElGlJRE_612: Study 011 Skin Safety Parameters
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NDA - 20,404 SUBMISSION DATE: kh28, 1994
June 03, 1994

PRODUCT: Juge 08, 1994
Acticin Cream 0.025Y0, (MIA 20,404)

SPONSOR Penederm
320tilde Drive,SuiteA
FosterCity,CA94404

.-

TYPE OF SUBMISSION: Resubmission REVIEWER HE SUN, PhD.

BIOPHARMACEUTICS REVIEW

NDA 20,404

L sYNoPsIs ,

The sponsor m-submitted these two New Dmg Application (NDA 20,404) to
support two new topical formulations-Acticin Gel and Cream. Two types of studies are
included in vitro percytamwus absorption studies and in vivo pharmacokinetic studies. The
in vitio percutaneo~ absorption studies include 6 major studies to determine the absorption
of tritiated tretinoin from Acticin and Retin-A Gel or Cream formulations, absorption of

I polyolprepolymer-2 (PPP-2) from neat materi~ Gel vehicle and Cream vehicl~ and 6
supportive studies. The in viw absorption studies include the absorption of PPP-2 from neat
materi~ from Cream vehicle and a bioavailabiity study of Acticin Gel and Retin-A Gel
formulation.

Based on these studies, the sponsor concluded the following:

(1)

(2)

(3)

Acticin Gel and Cream offers lower or similar low systemic exposure to tretinoin
(<0.3M) when WrnparedtothecommercialRetin-A Gel and Cream product.

Avery small amount (< 0.3% of the applied dose) of PPP-2 penetrates excised human
cadaver skin in vitro and the predominant component that penetrates is the lower
molecular weight polyo~ PPG-725. The higher mokcular weight oligomers, comprising.
at least 80°/0(GPC peak area) of PPP-2, are retained in the upper layers of the stratum
comeum and readily be removed from the skin surface by washing ador tape stripping
after topical application.

There were no statistic~ differences between Retin-A 0.025% Gel and Acticin 0.025%
Gel in the plasma pharmacokinetic parameters for tretinoin and isotretinoin.

,
.

.
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LL KJ!KVMMMNIMTIL)NS

11.1. For the Gel 0,0Z5% formulation OJDA

A

B

c.

Due to problems found (see spec”ficcomments), the in vitro percutaneous absorption
studies #PD168-60, #PD34-21, #PD24-77, #PD37-21, #PD37-25 (Ge~ PDTO04-002)
are only of informative value. The in viw plasma pharmacdinetic study of tretinoin
and isotretinoin for Retin-A 0.025% Gel (G@ PDTO04-002) and Acticin 0.025°/0 Gel _
is acceptable. Thertiore, the Biopharmaceutics Section of the Gel 0.025°/0fornndation
(NDA is acceptable.

However, the higher resistance of Acticin Gel formulation to stripping suggests deeper
skin penetration which may results in higher local skin irritation rate of Acticin Gel
0.025% compared to Retin-A 0.025% (although washing with akmho~ soap and water
is able to remove all drug residual). The significance of such higher resistance to
stripping should be evaluated with other clinical observations ---

The sp~r should evaluate gender effect in tretinoin and isotretinoin absorption for
Retin-A 0.025% Gel (Ge~ PDTO04-002) and Acticin 0.025% Gel.

IL2. ,Forthe Cream 0.025Y0. 0.05% and O.l% formulations (NDA 20.40Q

The in vitio dataalohe~’unableto support the formulation. The sponsor should te% at least
for the O.l% stren~ in vivo pharmacokinetics profiles and local skin reactions of the
Cream forrnulatiom Therefore, the Cream formulation (NDA 20,404) is not ii.dlysupported
by studies submitted and is not acceptable to the Division of Biophaxmaceutics.

IL3. For PPP-2 ~olvmer

The in vitro studiesof PPP-2 (PDTO02-002) used for supporting both NDAs, #PD168-33,
#PD168-21 and #PD-168-27, and the in vivo studies#PDl 12-18 (PDTO02-002) and
#TOXO02-020 (Cream vehicle, PDTO04-054) are acceptable.

2
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work led to the development of a fhrnilyof marketed products, Retin-A Creaq Gel, and
liquid (Ortho Pharmaceutical Co.).

Retinoic acids and their derivatives exert substantial effects on epithelial growth and
difFerentiation. In high oral doses, retinoic acids and some retinoic acid derivatives are
known to be human teratogens. Topical formulations of retinoic acid have not been shown
to be human teratogens, however, evaluation of the potential risk associated with retinoic
acid includes analysis of the results of percutaneous absorption of this drug on endogenous
blood levels in order to identi@ any potential systemic effkcts.

Previous studies in humans with radioactive retinoic acid in both Gel and Cream
formulations indicated minimal systemic absorption of the drug following topical
administration.

THE ANDA/NDA APPLICATION HISTORY
~. =..

Acticin was originrdly submitted as an ANDA for a- generic equivalent to Ortho
PharrnaceutiqalCorporation’s Retin-A Gel. Since the limited systemic absorption of topical
tretinoin does not lend itself to development of ANDA bloequivalence data by the simple
measurement of blood drug levels, a protocol (#PDC 004-003) was developed to evaluate
the therapeutic equivalence of the Acticin formulation versus vehicle and the innovator
product, Retin-A C$~ in the treatment of acne vulgaris over a twelve-week period. In
additio~ a second twelve-week study (#.PDC 004-015) was conducted to evaluate the
Acticin formulation in comparison to vehicle only. The sponsor obtained the Agen@s
concumence on the general design of bhequivalence protocol #PDC 004-003 on September
26, 1990. The subsequent study protoco~ #PDC 004-015, was developed based on this prior
concurrence and was submitted to the Agency on September 14, 1992.

The bioequivalence data were compiled and submitted in an ANDA application on May 29,
1991 to the Of&e of Generic Drugs. The ANDA was accepted for filing on August 9, 1991.
Subsequently, at a meeting held on August 13, 1992 with representatives of the Office of
Generic Drugs and the Division of Anti-Infective Drug Products, CDER. The Agency
refised to accept the application for continuing review as an AND~ due to the inclusion
of an excipient in the Acticin formulation which is not present in the innovator’s product.
This ingredient is the sponsox’sproprietary excipien~ , which has not
been previously approved for use in pharmaceutical products.

A non-approvable letter was sent by the Office of Generic Drugs because of the presence of
on Febrwuy 4, 1993. ANDA application was

ofilcially withdrawn by the sponsor and acknowledged by the Agency (Office of Generic
Drugs) on April 8, 1993. ‘

On February 11, 1993, a letter from the Division of Anti-Infective was sent detining
additional requirements to allow substantive review of the tretinoin Gel application as an
NDA. A determination was sent out from the Agency on April 26, 1993 that the ANDA
application would require reformatting as an NDA submission.

,
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The originalNDAS . . 20,404) were submitted to the Agency on Oct. 24, 1993 and
were refked to be tied by the Agency (KIT) after initial review.

The sponsor then resubmitted IWM . and NDA20,404 in March and June, 1994 to the
Agency.

Iv. DRUG FORMULATION .-

The Acticin Gel and Cream form.dation are listed on the following pages.

... . . .
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3. Composition

1. Statement of Composition
‘.

!.
,. .. . A complete description of the quantitative composition of the: ..

drug pmdwt tickling any applicable range of inactive... . ... .<“-“;-, ingredients follows:.,.. .-
. “$,-’..<

Acticin (tretinoin) Gel, 0.025%
Penederm formulation PDT 004-002

Jw&-hlaedim

~ Tretinoin, USP

.,
r’

/ POlyolprepolymer-2

. . . zHydroxypropyl cellulose, NF ,

~ Butylated hydroxytoluene, NF or F.C.C.

MY&

● The sponsor wili manufacture the drug product with a
- 10’XOovefage of tretinoin.

●* The concentration range is “’70.

I
I

I

,.

I

I

t concentration to be adjusted based on
concentration of butylated hydroxytoluene decided prior
to manufacture.

* 6
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C-position

(’... )
1. Statement of Composition I

A complete descriptim of the quantihtive composition of the
*8 P*wts M- my qp!kiible range of inactive
ingredient follow:

.-
&ikin (tretinoh) Cream, 0.025%

Penedem formtition PDT ~ 1-—
U& mmditm

m
Trefinoin, USP I

Purifiedwater, USP .-e...-

%mic mid, M?

Polyolpre~lyma-2
I

IsopropyI myristtite, NE
.,,

Polyoxyl 40 $Xearak, NF

ipropylene gIycOI, USP
~

Stearyl alcohol, NF

Xa.nthan gum, NF, Food Grade

Sorbic acid, ~

Butylated hydroxytoluene, NF or F.C.C.

.. -Z

The sponsor will manufatie the drug produti with a I%
overage.

,:

I
*
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1. Statement of Composition (cpntinued)

8

.. ‘

ActicixI(tretinoh) Crem 0.0S%
Penederm formulationPDT 004-045

~-

Tretinoin, USP

Purified water, USP

Stearic add, NF

Polyolprepolymer-2

Isopropyl myristate, NF

Polyoxyl 40 stearate, NF

Ropykne glycol, USP

Stearyl alcohol, l&? ,

Xanthan gum, NF, Food Grade

Sorbic add, NF

Butylated hydroxytoluene, NF or F.C.C.

&

1

1

* The sponsor will manufacture the drug product with a )%
overage.

...

. .
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1. Statement of Composition (continued)

Ac&in (trednoin) Cream 0.1%
Penedm formtition PDT- 004-046 i

Ewk. Itig&ib’ - m- —
Tretinoin, USp”

Purifiedwater, USP I

stearic sad, NF

Polyolprepolym--2
----

Isopropyl myristate, NF
8

Polyoxyl 40 stearate, NF -
I

Propylene glycol, USP
I--, -, !
I

Stearyl alcohol, NF .
.

Xanthan gum, NF, Food Grade

Sorbic add, NF

Butylated hydroxytoluene, NF or F.C.C.

* The sponsor will manufacture the drug product with a %
overage.

,“

*
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v. GENERAL SUMMARY OF STUDIES.

(

i“

V. 1. Study list

1,

2,

3,

4,

5,

6,

7>

8,

9,

v. 2.

(1)

(2)

(3)

Studies in #PD94-71 are in vitro percutaneous absorption studies of tritiated tretinoin from
Acticin (test) and Retin-A (reference) Cream fonmdations at tretinoin con&ntrations of
0.025Y0,0.05% and O.l% using dermatomed human skin.

.-

Studies in #PD168-60 are in vitio percutaneous absorption studies of tritiated tretinoin from
Acticin (test) and Retin-A (rekence) Gel formulations at tretimin concentrations of 0.025%
using dermatomed human skin.

Studies #PD34-21, 24-77, 37-21 and 37-25 are supportive studies to assess the efkct of
rubbing instead of detergent washing on epidemud levels of tretinoin from Gel formulation.

Study #PD91-79 was to test the percutaneous absorption of PPP-2 from test materials and
from Cream vehicle.

Study #PD1’68-33was to test the percutaneous absorption of PPP-2 from Gel vehicle.

Studies #PD168-21 and #PD168-27 were to develop methods to evaluate the localization of
PPP-2 and its highqnnolecdar weight polyol component in human skin.

Study #PDl 1-01 was to evaluate the locdzation of PPP-2 in vivo.

Study #TOXO02-020 was to evaluate the localization of PPP-2 from Cream vehicle

Study #lPDCO04-017 was an in vivo clinical study to determine the effkct of multiple
applications of tretinoin-containing formulation on plasma levels of tretinoin in noxmal
volunteers.

The sponsor made following conclusions:

The in vitro percutaneous absorption studies indicate that penetration of radiolabeled drug
from two formulations never exceeded 0.3%. Acticin Gel and Cream offers similar low
systemic exposure to tretinoin when compared to the commercial Retin-A Gel and Cream
product, which have been used for many years.

A very small amount (< O.~A of the applied dose) of PPP-2 penetrates excised human
cadaver skin in vitro and the,predominant component that penetrates is the lower molecular
weight polyol, PPG-725. The higher molecular weight oligomers, comprising at least 80°/0
(GPC peak area)
readilyremoved
application.

Retin-A0.025’XO

of PPP-2, are retained in the upper layers of the stratum comeum and
from the skin surface by washing and/or tape stripping after topical

.

Gel and Acticin 0.025% Gel demonstrated equal irritation response as

10
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(4)

(5)

V.3.

V*3.1.

assessed by erythem~ peeling and dryness. Retin-A 0.025°%Gel and Acticin 0.025°/0 Gel
demonstrated equal physiological alteration of the stratum corneum as assessed by
trans-epidennal-water-loss.

There were no statistical differences between Retin-A 0.025% Gel and Acticin 0.025% Gel
in the plasma pharmacokinetic parameters, decrease in AUC, Cmax and Css plasma
tretinoin values from Study Day 7 to Study Days 14 and 28. There were no statistical
diilerences in the plasma pharmacokinetic parameters for isotretinoin. . .

There was a slight but statistically significant increase in Css tretinoin from Study Day Oto
Study Day 7-

Summa~ of studies

in w“troPercutaneous Absorption Studies
==.’ --

V.3.l.1.Percutaneous Absorption of tretinoin

The in viirortretinoinpercutaneous absorption was determined using radiotrace method for
the assessment of potential systemic toxicity following topical exposure. In these studies,
test formulations (Gel and Cr~ Acticiq Penederm) and reference fonmdations ( Gel and
Creaq Retin-~ O*O) were evaluated in human skin for in vitro percutaneous absorption
and penetration using modified Franz flow-through diffbsion cells. Three concentrations
(0.1%, 0.05%, and 0.025%) oftretinoin w- investigated (test formulations: PDT 004-046,
PDT 004-045 and PDT 004-044 and control formulations: PDT 004-031, PDT 004-030 and
PDT 004-024, respectively). Dennatomed human cadaver skin was used. Each formulation
was applied to the epidermal surfkce of the skin at a surfkce dose of 10.0 * 1.1 mg over the
0.64 crnztest area. Mer the 48-hour exposure perio~ each skin surface was washed. The
skin and washing were saved for analysis of radiolabeled drug content.

Results of Cream:

The penetration of radiolabel from the Acticin formulations never exceeded 0.3Y0.
Furthermore, receptor phrwe data indicate that the Acticin Creams, at concentrations of
0.025% and O.1%, deliver statistically equivalent amounts of tretinoin mmpared to the
corresponding Retin-A Creams. The Acticin 0.05% Cream formulatio~ however, delivered
statistically less tretinoin to the receptor phase compared to the Retin-A 0.05°/0Cream.

Tretinoin skin levels, although generally greater horn the Acticin Cream formulations than
from the Retin-A formulatio~, were not statistically dfierent at any of the corresponding
tretinoin concentrations.

Results of Gel:

The absolute epidermal levels of radiolabeled tretinoin varied in magnitudq among these
studies, especially for Acticin Gel, whereas Retin-A @l was relatively constant across
studies. When the wipe and tape strip procedures were used, higher epidermal levels of the

11
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radiolabel were obsemed following topical application of Acticin Gel compared to Retin-A
Gel. This suggests a greater resistance to the rub off of tretinoin following topical
application of Acticin Gel than Re~-A Gel. In cent.n@ when a detergent washing
procedure was employed, lower epiderrnal levels of tretinoin are observed following topical
application of Acticin Gel compared to Retin-A This suggests that washing with detergent
is more efficacious in the removal of tretinoin from the skin following topicid application
of Acticin Gel when compared to Retin-A Gel.

V.3.l.2.Percutaneous Absorption of PPP-2 -
.-

Method

The test mataids were applied (3-6 mgkrr?) to the epidermal surface of dermatomed human
skin mounted on Franz static diflision cells. The dermal surfhce of the skin was perfbsed
with phosphate buffered saline containing VOsodium tide and ~ Oleth 20

equilibratedat 37 W. At 48 hours, the skin surface was washed with one soap:water-(50:50,
v/v) cotton swab, 3 consecutive ethanol swabs and one dry swab. Along with each
individual wash sample, skin samples were solub- and assayed for radioactivity.

The individualpolyol components of PPP-2, tritiated higher molecular weight oligomers and
tritked PPG-725, were incorporated separately into neat PPP-2 and into Acticin Gel (PDT
004-006) to chara~e~ the percutaneous absorption of each component into and through
human SkiXl.

Acticin Cream vehicle (PDT 004-054), a research Gel vehicle, and an ethanol vehicle,.each
containing 100/0PPP-2, were tested for its effect on the in vitro percutaneous absorption of
tritiated PPP-2. The penetration of the polyol components, oligomers and PPG-725, were
measured simultaneously.

In order to cbmctmze. the locakation of PPP-2 in skin in viw, the higher molecular weight
polyol component of PPP-2 was radlolabeled and then incorporated into neat PPP-2. The
radiolabeledpolymer was applied to the dorsal forearm of two subjects (3-5 mg/cm2) under

LJ either occluded or semi-occlud~ protected conditions. At 24 hours postdosing the
chamber was removed and the skin surface was washed. The upper layers of the stratum
comeum were removed with 10 tape-strips and each tape-strip was analyz@ for
radioactivity.

---
The in vivo localization of PPP-2 in human skin was characterized by FTIR-ATR
spectrophotometric method. Cotton pads were saturated with a test solution of 10’?!oPPp-2
in ethanol:water (60:40 v/v) and applied to the dorsal forearm of two subjects under
occluded conditions. At 3 hpurs post-dosing, the pads were removed and the test area was
lightlywiped with two cotton swabs. The skin was tape-stripped eight times and tier each
tape-strip, analyzed by FTKR-ATRfor the presence of PPP-2.

Results ,

The results indicate that the higher molecular weight ofigomers of PPP-2 do not penetrate

12
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the skin. The lower molecular weight PPG-725 penetrates the skin from both vehicles, but
levels are very low (C0.35% of the applied dose). Skin levels of each component from both
vehicl~ are very low (< 0.30??o),with the majority of the polyols localized in the epidermis.
In additioq the soap/water and ethanol wash employed readily removes both components
of PPP-2 from the skin. The majody of the radiolabeled PPP-2 in the test materials was
readily removed nom the skin surfkce by washing with soaphvater and eth&ol (96=t9°A).
Receptor fluid data indicated that onIy a vw small amount less than 0.30% of the applied
dose of PPP-2, penetrated through the skin from ail three vehicles. In additio~ PPP-2 skin
levels were very low from all three vehicles (<0.40??).

Approximately 95% of the applied radiolabeled dose was readily removed from the skin
surliuz by washingwith soap and water. In additio~ all of the radiolabeled oligomers were
removed from the skin surfhce after the sixth tape-strip, suggesting that minimal amounts
of the higher molecular weight oligomers of PPP-2 were localind in the upper layers of the
stratum comeum (< 0.2% of the applied dose).

The results reveal that PPP-2 is localized in the upper layers of the stratum comeum under
the conditions employed. In additio~ all detectable PPP-2 is completely removed from the
skinsurfkceby five repetitive tape-strips, in vivo.

IV.3.1.3 IrI vivo absorption studies

The objectives of ‘~e &udy were to answer two pri.mzuyquestions: (1) does the topical
application of either 0.025°/0 tretinoin Gels alter endogenous plasma concentration of
tretinoin and/or isotretinoxq and (2) is there any diilkrence in plasma concentration between
the Retin-A Gel formulation and the Acticin Gel formulation? The irritation parameters,
trans-epidermal water loss (~WL) and plasma concentration provide various measures to
compare the two test fornxdations.

Pharmacokinetic studies

This is a double blind comparison study. E@hteen subjects (9 males and 9 females), free of
any skin dkase, were enroUed. The subjects were carefidly advised to avoid Vhamin A
supplements. 20 gm tube of either Retin-A 0.025% Gel or Acticin 0.025’%0Gel were
provided. Application was to the forehead and both cheeks (125-175 cm2), excluding the
nose, around the eyes and chin. Applications commenced on study day 1 and thereafter on
each evening 30-40 minutes prior to bed. At each study visit day, the tubes were collected
and tube weights recorded. Target application was to be 2 mg/cm2 Gel over 150 cmz. Tube
weights demonstrated that mean dailyusage over 28 days was 0.307M1066 gms (MeamtSD)
for Retin-A Gel and 0.312!3:057 ~s for Acticin Gel. On the morning of study days 7, 14,
and 28, the subjects washed their face with soap and water (Purpose Soap, Johnson and
JohnsoL Skillma.q NJ). Thirty minutes after the face wash a weighed application was
pdormed by the investigatorto each subject, Subjects remained in a darkened room lighted
only by low wattage yellow tungsten lamps for four hours after Gel application. Blood
samples were collected at 15 minutes prior to and at 2, 4, 8, 10, 12, and 24 hours after Gel
application. Alter-the 24 hour blood sample the tubes of medication were returned to the
subject for subsequent evening applications until the next study day. Tretinoin and

13
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isotretinoin were assayed by a sensitive HPLC beam/mass spectrometry method.
,.

(, Irritation and TEWL

On day 0,7, 14, and 28, prior to the fiice wash subject’s forehead and both cheeks were first
evaluated for signs of cutaneous irritation defined as ayt.h~ peeling and dryness. Each
fimtorwas graded on a 3 point scale (O = none, 1= light 2 = moderate, 3 = severe) with 0.5
unit increments. In additio~ trans-epidermal water loss (TEWL) was measured-from the
center of the forehead and both” cheeks simultaneously using a multi-probe
Courage+Klmzaka Tewameter (Germany). No adverse events occurred during this study.

Data were collated by subje@ sample hour and day, and by formulation. For continuous
data (AUC, Css, Cmmq TEWL), a repeated measures analysis was used. For scaled data
(@em% @XXXmd Peebg), nonparametric analyses were used (Kruskal-Wa.llistest and
Wdrmxon Signed Rank test).

. ....

Study results

(1)

(2)

(3)

(4)

(5)

The;e were no statistically sign&ant changes in the plasma levels of tretinoin or
isotretinoin relative to baseline for either treatment as measured by AUC, CM and
C=, except for a statistically significant increase in tretinoin C= on Study Day 7
(1.75MI.27. vs. 1.4%0.39 nghnl) for both treatments.

AUC, C- and C= values on days 14 and 28 were significantly lower than values on
day 7 regardless of formulation.

There were no statistical dillerences observed in AUC, Cm and C= for the
isotretinoin data.

In additio~ there was no statistically relevant correlation beisveen these three
parameters and the clinical observation data.

Retin-A 0.025% Gel and Acticin 0.025% Gel demonstrated equal irritation response
as assessed by ecythem~ peeling and dryness. Retin-A 0.025°/0 Gel and Acticin
0.025V0Gel demonstrated equal physiological alteration of the stratum corneum as
assessed by trans-epidermal-water-loss.

VI SPECIFIC COMMENTS

Need not to be sent to the sponsor;

1. Many experimental problems are noticed in the in vitro percutaneous absorption studies
submitted for both NDAs. Therefore, in vitro percutaneous absorption studies submitted
are unable to support these NDk.

2. In vivo pharmacokinetics study of Gel formulation was performed and is acceptable, which
resolved some questions raised in review of percutaneous absorption studies. Therefore, the
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Gel 0.025% formulation was supported by submitted studies.

( 3. The higher resistance of Acticin Gel formulation to skin stripping suggests deeper skin
penetration which resulted in higher local skin irritation rate of Acticin Gel 0.025V0over
Retin-A 0.025% (akhough washingwith alcoho~ soap and water was able to remove all drug
residuals), which should be considered with other clinical observations for its clinical
significance. This negative influence due to, most probably, PPP-2 should be evaluated and
analyzed in combmtion with clinical studies in which same formulations were used

Need to be sent to the sponsor

4. Some deficiencies were noticed in the in vitro percutaneous absorption studies submitted.
The dose per unit area should be equivalent to that normally applied in a single application
(-5 mg of formulationkm~. The exact nature of the skin preparation used for these studies
should be carefi.dlydocumented (the manner of preparation of the membranes from tissue,
for emnple). Any treatment of the cadaver skin prior to Iuuvesting shouId be recorded. III
comparing drug absorption t?omtwo formulations using human sl@ twelve experiments for
each formulation should be run.

5. To ensure the safety of application of the drug in vivo studiesareneeded for determining
the acceptance of these NDAs. An in vivo pharmawkinetic study of Gel formulation was
performed and is aqxpt+ble which resolved some questions raised in review of percutaneous
absorption studies. The low systemic absorption (cO.3YO)of the Acticin from the Gel
0.025% fonmdation and the simhity with Retin-A were supported by study #PDCO04-017.
However, the gender difference of tretinoin absorption from Acticin 0.025% Gel and Retin-
A 0.025% Gel in clinical study #PDCO04-017 should be analyzed.

6. With similar wnsiderations stated in wmments 4 and 5, the characteristics of systemic
absorption and potentkd skin reaction of 0.025°/0,0.05°/0and O.1°/0Cream formulation can
not be determined without in vivo studies.The sponsor shoul~ at least for the O.1°Astren~
perform in vivo pharmacdcinetics studies for the Cream formulation.

Comments on Label:

7. The outwme of study #PDCO04-017 should be described in the 0.025V0Gel formulation
labeling. Such information is needed for clinical situations in which co-administration of
vitamin A is implemented. Suggested addition: “In a single center, double-blind, parallel
pharmawkinetics study to determine the effect of multiple applications of Acticin Gel
0.025°A on plasma levels of tretinoin in 18 normal volunteers, the average steady-state
concentration (CJ of tretinoin and isotretinoin ranged between 1.49 nghnl (baseline) to 3.39
nghnl and 1.10 nghnl (basehe) to 1.91 nghnl, respectively”.
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Pharmac&ineticsEvaluationBranchII -

Biopharm-Day Marl. 1995 .
.-

Attendees: l%s. Ludd~ MalinowsK Cheti Flekher, Hepp, .
Gillespie, Hussia.q Pelsor and Sun.

RD/FT Initialed by Frank Pelsor, Pharm. D. XZ===@,-

cxxNDA 20,404, HFD-540 (Clinical),HFD427(ChenML, Pelsor), HFD-426(Fleischer),
ChroU Drug HFD-19(FOI), HFD-340(Viianathsn), Reviewer. ----

r

.’.
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(’ ANDA: 74-071,-238,-239, -240 MEETING WITH SPONSOR
MEETING DATE: April 4, 1993

0.025% TRETINOIN GEL

Penederm X.ncorporated
320 Lakeside Drive, Suite A
Foster City, CA 94404 REVIEWER: Ene Ette, M.S., Ph.D.
——-- ---- -.—— -—-— -—-— -—-- ---- ____ ____ ____ ___-— -- ---- -—-— ---— -—-— ---- ---— ---- ---— ---- ___

BIOPHARM. ISSUES:

The DivisionofBiopharm.recommendsthattheSponsorshouldcarryouta pharmacokinetic
studyinhealthyvolunteerstodeterminethepenetrationoftretinoin.Giventhevariabilityinthe
populationatlarge(andbloodsupplytotheskinintheinvivosystem),invitrostudiescannot
completelypredic(theinvivosituation.

The Sponsor should also provide evidence via simulation using physiologically-based modelling
~-----.

to evaluate fetal exposure of all-tram retinoic acid.

(
...’.. *

r/“
,..

E#e Ette, M. S., Ph.D.

WQ+&.FT initialed by N. Fleischer, M.S. ,Ph.D... . . . . . . . .

cc: ANDA 74-071, -238, -239, -240, HFD-520 (Clinical Division), HFD-426 (E. I. Ette, N.
FIeischer), Chron, Drug, Reviewer’s file.
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