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Food and Drug Administration
Rockville, MD 20857

.(C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
%‘h — : :

NDA 20-690/S-011

Eisai Inc.

Attention: Rhea Williams, MPH
Glenpointe Centre West

500 Frank W. Burr Blvd
Teaneck, New Jersey 07666-6741

Dear Ms. Williams:

Please refer to your supplemental new drug application dated submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Aricept® (donepezil) 5 mg and 10 mg Tablets.

We acknowledge receipt of your submissions dated April 8, 2004 and April 19, 2004.

Your submission of November 21, 2003 constituted a complete response to our July 29, 2003 action
letter.

This supplemental new drug application provides for changes to the Precautions (Drug —Drug
Interactions and Carcinogenesis) section of labelinig and the addition of a Geriatric use subsection.

We completed our review of this supplemental new drug application. It is are approved, effective on
the date of this letter, for use as recommended in the final printed labeling (FPL) submitted on April
19, 2004. ' '

If you issue a letter communicating important information about this drug product (i.e., a “Dear Health
Care Professional” letter), we request that you submit a copy of the letter to this NDA and a copy to
the following address: ' c

MEDWATCH, HFD-410
FDA

5600 Fishers Lane
Rockville, MD 20857

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



© NDA 20-690/S-011
Page 2

If you have any questions, call Melina Griffis, R.Ph., Sr. Regulatory Project Manager, at (301) 594-
5526.

Sincerely,
{See uppended electronic signature puge}

Russell Katz, M.D.

Director

Division of Neuropharmacological Drug Products
Office of Drug Evaluation I

Center for Drug Evaluation and Research



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Russell Katz
5/4/04‘05:27:30 PM
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( DEPARTMENT OF HEALTH & HUMAN SERVICES Public Hea“h/se“’ice

Food and'Drug Administration

Rockville, MD 20857

NDA 20-690/SLR-011

Eisai Medical Research, Inc.
Attention: Rhea Williams
Glenpoint Centre West

500 Frank W. Burr Blvd
Teaneck, NJ 07666

Dear Ms. Williams:

Please refer to your supplemental new'drug applicaﬁon dated January 30, 2003, received
February 3, 2003, submitted under section 505(b)/pursuant to section 505(b)(2) of the Federal
Food, Drug, and Cosmetic Act for Aricept® (donepezil hydrochloride) Tablets.

This supplemental new drug application provides for changes to the Precautions (Drug ~Drug
Interactions and Carcinogenesis) section of labeling and the addition of a Gerlatnc use
subsection. :

We completed our review of this application and it is approvable. Before this application may be
approved, however, it will be necessary for you to submit draft labeling revised as follows:

1. The proposed revisions to the subsection of the label entitled “Effect of Aricept on
Metabolism of Other Drugs™ (under Clinical Pharmacokinetics (Drug Interactions) &
Precautions) are-acceptable. In addition, the revisions to the label updating the number of

" patients with renal impairment that received the drug in protocol E2020-E044-0011 are
acceptable.

2. The proposed revision to the subsection of the label entitled “Effect of Other Drugé on the

Metabolism of Aricept” (under Clinical Pharmacokinetics [Drug Interactions] & Precautlons)
is not acceptable. This section should read as follows:

“In a 7-day crossover study in 18 healthy volunteers, ketoconazole (200 mg q.d.) lncreased
mean donepezﬂ &) mg q. d.) concentrations (AUCy.24 and Cpax) by 36%.

We note that you have proposed that the above statenient reﬂect a .in AUCgsand a

— However, our calculations reflect === increase in both. We beheve the
discrepancy is due to a mathematlcal €ITor ON your part. .



NDA 20-690/SLR- 011
Page 2

3. The Geriatric Use subsection of labeling should be edited to read as follows:

~ Alzheimer’s disease is a disorder occurring primarily in individuals over 55 years of age.
The mean age of patients enrolled in the clinical studies with ARICEPT® was 73 years; 80%
of these patients were between 65 and 84 years old and 49% of patients were at or above the
age of 75. The efficacy and safety data presented in the clinical trials section were obtained
from these patients. There were no clinically significant differences in most adverse events
reported by patient groups > 65 years old and < 65 years old.

4. The Carcinogenesis, Mutagenesis, Impairment of Fertility subsection of labeling should be
edited to read as follows:

No evidence of a carcinogenic potential was obtained in an 88-week carcinogenicity study of
donepezil hydrochloride conducted in CD-1 mice at doses up to 180 mg/kg/day
(approximately 90 times the maximum recommended human dose on a mg/m” basis), orina
104 week carcinogenicity study in Sprague-Dawley rats at doses up to 30mg/kg/day
(approximately 30 times the maximum recommended human dose on a mg/m’ basis).

Donepezil was not mutagenic in the Ames reverse mutation assay in bacteria, or in a mouse
lymphoma forward mutation assay in vitro. In the chromosome aberration test in cultures of
Chinese hamster lung (CHL) cells, some clastogenic effects were observed. Donepezil was
not clastogenic in an in vivo mouse micronucleus test and was not genotoxic in an irn vivo
unscheduled DNA synthesis assay in rats.

Donepezil had no effect on fertility in rats at doses up to 10 mg/kg/day (approximately 8
times the maximum recommended human dose on a mg/m” basis).

We note that you have proposed animal-to-human mg/m? safety factors for the mouse and rat
carcinogenicity studies as- - respectively. Since our calculations differ from yours please
explain in your response how you derived these factors.

If additional information relating to the safety or effectlveness of this drug becomes available,
revision of the labeling may be requlred : , -

Wlthln 10 days after the date of this letter, you are required to amend this application, notify us
of your intent to file an amendment, or follow one of your other options under 21 CFR 314.110.
If you do not follow one of these options, we will consider your lack of response a request to
withdraw the application under 21 CFR 314.65. 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.

This product may be considered misbranded under the Federal Food, Drug, and Cosmetic Act if
it is marketed with this change before approval of this supplemental application.



NDA 20-690/SLR-011
Page 3

If you have any questions, call Melina Griffis, R.Ph, Senior Regulatory Project Manager, at
- (301) 594-5526. -

Sincerely,
{See appended electronic signature page} -

Russell Katz, M.D.

Director

Division of Neuropharmacological Drug Products
Office of Drug Evaluation I -

Center for Drug Evaluation and Research



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Thomas Laughren
7/29/03 09:30:40 AM .
Signed for Russell Katz, M.D.
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Review and Evalua_tion of Clinical Data

NDA (Serial Number) 20690 (SLR-011)

Sponsor: Eisai

Drug: Donepezil

Proposed Indication: Alzheimer's Disease
Material Submitted: . Draft Labeling Supplement
Correspondence Date: - 8130/99

Date Received / Agency: 8/31/99

Date Review Completed 10/29/99

Reviewer: Ranjit B. Mani, M.D.

1. Background ,
This submission contains a draft labeling supplement for donepezil.

Donepezil(Aricept®) is a centrally-acting, piperidine-based, cholinesterase inhibitor
marketed in this country for the treatment of mild to moderate dementia of the
Alzheimer’s type.

2. Changes to Labeling | |
All changes to labeling involve the “Precautions” section. One of the changes is also

in the “Drug-Drug Interactions” section. The changes are under the following
headings:

- 2.1 Drug-Drug Interactions

The changes summarize the results of a multiple dose interaction study between
donepezil and ketoconazole conducted in healthy volunteers (Protocol E2020-
A001-012). The results of this study were submitted to NDA 20690 on 2/23/98.

The addition to the label is as follows:

“In a 7-day cross-over study in = healthy volunteers, ketoconazole increased mean donepezil
concentration (AUC;.2 ) - - — . —

This change has been included in both the “Clinical Pharmacology” and
“Precautions” sections under this heading

2.2 Carcinogenesis, Mutagenesis, lmpairment of Fertility

The draft package insert now additionally describes the results of:
» 88-week mouse and 104-week rat carcinogenicity studies
"~ » Mutagenicity studies in mouse lymphoma and rat hepatocyte cultures

‘The results of these studies are described as negative. | have not reproduced the
text of the change



Ranjit B. Mani, MD, HFD-120 Medical Review ‘ Page 2 of 2
NDA 20690 (SLR-011), Donepezil, Eisai 10/29/99

2.3 Geriatric Use

A Geriatric Use subsection has been added to comply with an Agency Guidance.
The wording of this subsection is provided below:

“Alzheimer's Disease is a disorder occurring primarily in individuals over 55 years of age. The mean
age of patients enrolled in clinical studies with Aricept ®was === of these patients
were between 65 and 84 years old and—— of patients were above the age of 75 years. The
efficacy and safety data presented in the clinical trials section were obtained from these patlents
There were no clinically significant differences in adverse events reported by patlent groups = 65
years old and < 65 years old.”

A table from the original NDA is prowded as the baS|s for the demographic data
above

3. Comments and Recommendations

e Pharmacology and biopharm reviews of this draft labeling supplement are
- pending

¢ Inthe Geriatric Use subsection, 2 minor inaccuracies need to be corrected
e The stated percentage of patients between 65 and 84 years is mlldly inaccurate based on
the table supplied by the sponsor: the correct figure is 80 %
¢ The stated percentage of patients above the age of 75 years is also somewhat inaccurate:
what can be estimated from the table is the proportion:

 Inregard to the Geriatric Use subsection, the sponsor has supplied no data to
- support the assertion that “there were no clinically significant differences in
adverse events reported by patient groups— 65 years old and < 65 years old.”
The sponsor should either supply data to support that assertion or delete the
statement

Ranjit B. Mani, M.D.
“Medical Reviewer

R. Levin, M.D.

" tbm 10/29/99

I recommend that the geriatric section read:

CC: Thé efficacy and safety data described in the
HFD-120 T labeling reflect the use of the drug in an elderly
NDA 20690 (SLR-01 1) population. The mean age of patients enrolled

" in the clinical trials was: »Approximately
. 80% of patients were between 65 and 84 years.

“electronic copy-Levin
Malandrucco

Biepharm and pharmtox reviews are pending.



Review and Evaluation of Clinical Data

NDA (Serial Number) : 120690 (SLR-011)

Sponsor: Eisai

Drug: Donepezil

Proposed Indication: Alzheimer’s Disease

Material Submitted: Amendment To Labeling Supplement
Correspondence Date: 11/21/03

Date Received / Agency: 11/24/03

Date Review Completed 3/18/04

Reviewer: Ranjit B. Mani, M.D.

1. Background

This submission contains the second amendment to a supplemental New Drug
Application (NDA) for donepezil hydrochloride (Aricept®).

This supplemental NDA proposes changes to the product labeling and was
originally submitted on August 30, 1999; the Division responded to that
submission in an Approvable letter, dated August 28, 2000. Please refer to my
review of that submission for full details.

The first amendment to this labeling supplement was submitted on January 30,
2003; an Approvable letter was issued on July 29, 2003; again, please refer to
my review of that submission for full details.

Donépezil(Aricept®) is a centrally-acting, piperidine-based, acetylcholinesterase
. inhibitor, that has been marketed in this country for the treatment of mild to
moderate dementia of the Alzheimer’s type since 11/25/1996.

‘In this review | will first summarize the previous 2 submissions under this labeling
supplement and the Division's response (in the form of Approvable letters) to
them. | W|II then describe the current submission.

2. Original Labeling Supplement

Both the labeling changes proposed and the Division's response in ah
Approvable letter are summarized below

2.1 Changes Proposed
The changes to labeling that were proposed by the sponsor in the original

' : submission of this labeling supplement (correspondence date of 8/30/1 999) were

under the following headings:
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MEDICAL OFFICER

Armando Oliva
7/17/03 01:18:43 PM
MEDICAL OFFICER



Review and Evaluation of Clinical Data

NDA (Serial Number) 20690 (SLR-011)

Sponsor: Eisai

Drug: . Donepezil

Proposed Indication: Alzheimer’s Disease

Material Submitted: Amendment To Labeling Supplement
Correspondence Date: 1/30/03

Date Received / Agency: 2/3/03

Date Review Completed ' 6/18/03

Reviewer: Ranjit B. Mani, M.D.

1. Background

This submission contains an amendment to a labeling supplem'ent for donepezil.

The original labeling supplement was submitted on August 30, 1999; the Division
responded in an Approvable letter, dated August 28, 2000. The current
submission responds to the Division's letter of August 28, 2000.

Donepezil(Aricept®) is a centrally-acting, piperidine-based, cholinesterase
inhibitor marketed in this country for the treatment of mild to moderate dementia
of the Alzheimer’s type, since 11/25/1996.

In this submission | will address the following in the same order as below:
« The contents of the original labeling supplement

« The text of the Division's Approvable Letter of August 28, 2000.

= The contents of the current submission

2. Original Labeling Supplement

The following is a summary of the labeling supplement, as originally prbposed in
the submission of August 30, 1999.

The chan\ges to labeling that were proposed were under the following headings:

2.1 Drug-Drug Interactions -

The changes summarized the results of a multiple dose interaction study
between donepezil and ketoconazole conducted in healthy volunteers (Protocol
E2020-A001-012). The results of this study were submitted to NDA 20690 on
2/23/98.

The proposed addition to the label was as follows:
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REGULATORY PROJECT MANAGER

LABELING REVIEW
NDA: 20-690
DRUG: Aricept (donepezil Hcl) Tablets
Sponsor: Eisai

Supplements: SLR-011

Materials Reviewed:
Current approved product labehng for Aricept (October 2003)
Current proposed labeling incorporated in SLR- 011

REVIEW

SLR 011

Dated: August 30, 1999, amended January 30, 2003, November 21, 2003, April 8, 2004
and April 19, 2004

Class: Prior Approval

This supplemental application provides for updated labeling to the Precautions (Drug -
Drug Interactions and Carcinogenesis) section of labeling and the addition of a Geriatric
use subsection (see attached document comparison of proposed changes).

CONCLUSIONS

In the attached electronic comparison (provided by the sponsor) between the last
approved labeling and the current proposed labeling only the changes highlighted were
made. All changes have been approved by the medical, pharm/tox and biopharm
reviewers. Irecommend approval of the above listed supplement.

Melina Griffis, RPh
Regulatory Project Manager
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CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW

NDA: 20-690/SLR-011

" Sponsor: Eisai
Drug: : Donepezil (Aricept)
Formulation: Oral tablets

" Proposed Indication: Alzheimer’s Disease
Material Submitted: Response to Approvable Letter
Correspondence Date: 1/30/03
Reviewer: Sally Usdin Yasuda, MS, PharmD
Background:

Aricept (donepezil) is a reversible inhibitor of acetylcholinesterase that is indicated for
the treatment of mild to moderate Alzheimer’s type dementia.

The Sponsor submitted a supplemental NDA for Aricept (donepezil) 5 and 10 mg tablets
in August 1999 that proposed changes to the Precautions (Drug-Drug Interactions and
Carcinogenesis) section of labeling and the addition of a Geriatric use subsection.
Following review of the application, the Agency requested 1) specific revisions to the
draft labeling, 2) revision of the label to reflect the final number of patients with renal
impairment that received the drug in protocol E2020-E044-001 “ A single-dose study to
compare the pharmacokinetics of E2020 and its metabolites in subjects with moderate to
severely impaired renal function”, 3) evidence to address the question of differences in
response between elderly and younger adults, and 4) clarification of the results of the

. UDS toxicity assay.

The present review will evaluate the pharmacokinetic portions of the Sponsor’s response.
Spon’sor5s.Response:

1. Revision to subsection of label entitled “Effect of Arzcept on Metabolism of Other
Drugs” — The requested revision has been made to read: “Formal
pharmacokinetic studies evaluated the potential of Aricept for interaction with
theophylline, cimetidine, warfarin, digoxin, and ketoconazole. No effect of
Aricept on the pharmacokinetics of these drugs ~— ‘observed”.

2. Revision to subsection of label entitled “Effect of Other Drugs on the Metabolism
- of Aricept” — The Agency requested that this section reflect a 36% increase in
donepezil AUCy.24 and Cyax when administered with ketoconazole. The Sponsor
has proposed that this statement reflect a sesssmmmamsmessmxeamme—and a
— Accordmg to the OCPB review of December 8, 1999 in the
drug-drug interaction study investigating the potential changes of donepezil and
ketoconazole pharmacokinetics, an increase of abou “=== was observed in both




AUCy24 and Cy,yx for donepezil after 7 days of repeated dosing compared to a -
single dose of donepezil alone. In that review, it was noted that the Sponsor’s
calculations of the magnitude of interaction are questionable.

The parameter in question is the AUCy4 for which the mean values in the
absence and presence of ketoconazole were 501.1 ng*hr/ml and 680.91 ng*hr/ml,

respectively. Although the Sponsor calculates this
The discrepancy between the Sponsor’s proposed labeling and
the Agency s change is due to a mathematical error on the part of the Sponsor.
Therefore 'the change requested by the Agency should be made. ——————

This section should read:

“In a 7-day crossover study in 18 healthy volunteers, ketoconazole (200 mg q.d.)
~ increased mean donepezil (5 mg q.d.) concentrations (AUCo.24 and Cinax) by 36%.

3. Revision to the label updating the number of patients with renal impairment that
received the drug in protocol E2020-E044-001 — The proposed label has been
- revised as requested in the OCPB review of December 8, 1999.

. Conclusions and Recommendations:

From the perspective of Clinical Pharmacology and Biopharmaceutics, the Agency’s
requested label change regarding the magnitude of the ketoconazole-induced increase
(36%) in donepezil AUCq.5; and Cpay is still required. Please forward this comment to
the Sponsor.

Sally Usdin Yasuda, MS, PharmD
Reviewer, Neuropharmacological Drug Section, DPET
_Office of Clinical Pharmacology and Biopharmaceutics

Concurrence: Ramana Uppoor, PhD
Team Leader, Neuropharmacologlcal Drug Section, DPE I
‘Office of Clinical Pharmacology and Biopharmaceutics



cc: . HFD-120 NDA 21-690/S-011
' - CSO/J. Ware
/Biopharm/S. Yasuda
/TL Biopharm/R. Uppoor
HFD-860 - /DD DPE1/M. Mehta, C. Sahajwalla

References
(1) Tiseo PJ, Perdomo CA, Friedhoff LT. Concurrent administration of donepezil HC1

and ketoconazole: assessment of pharmacokinetic changes following single and
multiple doses. Br J Clin Pharmacol 1998; 46(Suppl 1):30-34.
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CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW

‘NDA: 20-690/SLR-011

Sponsor: Eisai

Drug: Donepezil (Aricept)
Formulation: Oral tablets

Proposed Indication: Alzheimer’s Disease

Material Submitted: Supplement Amendment
Correspondence Date: November 21, 2003

Reviewer: Sally Usdin Yasuda, MS, PharmD
Background:

Aricept (donepezil) is a reversible inhibitor of acetylcholinesterase that is indicated for
the treatment of mild to moderate Alzheimer’s type dementia.

The Sponsor submitted a supplemental NDA for Aricept (donepezil) 5 and 10 mg tablets
in August 1999 that proposed changes to the Precautions (Drug-Drug Interactions and
‘Carcinogenesis) section of labeling and the addition of a Geriatric use subsection.

. Pertinent to the present supplement amendment, following review of the application, the
Agency requested specific revisions to the draft labeling in the subsection entitled
“Effect of Other Drugs on the Metabolism of Aricept” (under Clinical Pharmacokinetics
— Drug Interactions and Precautions). This was followed by a request by the Division on
July 29, 2003 that the proposed revision be changed to read as follows:

“In a 7-day crossover study in 18 healthy volunteers, ketoconazole (200 mg q.d.)
increased mean donepezil (5 mg q.d.) concentrations (AUCy.24 and Cyax) by 36%.

This recommendation was based on an error by the Sponsor in calculating the magnitude
of the increase. - ‘ ’

Sponsor’s Response:

~The Sponsor has é,cknowle_dged its error in calculating the increase in AUCO_Z;; and Cpax -
and has revised the labeling accordingly to reflect a 36% increase in both. In the present
submission, the Sponsor proposes the following alternate language (change-is in bold):

“In a 7-day crossover study in 18 healthy volunteers, ketoconazole (200 mg q.d.)
.increased mean donepezil (5 mg q.d.) concentrations (AUCy.24 and Cpax) by 36%.:
The clinical relevance of this increase in concentration is unknown.”



Conclusions and Recommendations:

~ From the perspective of Clinical Pharmacology and Biopharmaceutics; the Sponsor’s
proposed language is acceptable. Please forward this comment to the Sponsor.

Sally Usdin Yasuda, MS, PharmD
Reviewer, Neuropharmacological Drug Section, DPE 1
Office of Clinical Pharmacology and Biopharmaceutics

Concurrence: Ramana Uppoor, PhD
Team Leader, Neuropharmacological Drug Section, DPE T
Office of Clinical Pharmacology and Biopharmaceutics

cc:  HFD-120 NDA 21-690/S-011
’ CSO/M. Griffis
/Biopharm/S. Yasuda
/TL Biopharm/R. Uppoor
HFD-860 /DD DPE1/M. Mehta, C. Sahajwalla
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