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NDA/EFFICACY SUPPLEMENT ACTION PACKAGE CHECKLIST

NDA 21087  /SE1 . _om

Drug _Hoffmann-La Roche . Applicant _Hoffmann-La Roche, Inc.
RPM_Grace N. Carmouze Phone _301/827-2335

% 505(b)(1)

$05(b)(2)  Reference listed drug

Fast Track OR olling Review Review priority: S %P

Pivotal IND(s) 53,093

Application classifications: PDUFA Goal Dates:
Chem Class 6 Primary November 22, 2000
Other (e.g., orphan, OTC) Secondary
Arrange package in the following order: Indicate N/A (not applicable),
X (completed), or add a
GENERAL INFORMATION: comment.

¢ User Fee Information: % User Fee Paid
g User Fee Waiver (attach waiver notification letter)
g User Fee Exemption

I-Xo 10 1 B =2 1 (2 SO XAP pAE [NA

¢ Labeling & Labels
FDA revised labeling and reviews.............c.ceveeeiniinereniiniiernernnennenns x
Original proposed labeling (package insert, patient package insert) .......... X
Other labeling in class (most recent 3) or class labeling........................ L3
Has DDMAC reviewed the labeling? ..............cccoeevenviniennnnne % Yes (include review) gNo
Immediate container and carton labels ... N/A
Nomenclature reVIiew ..........o.oiiiiiiiiiiiiiiiiiii e N/A

¢ Application Integrity Policy (AIP) j A pplicant is on the AIP. This application (js % is not on the

AlP.
Exception for review (Center Director’s memo)..............coceeinininnnnen... N/A
OC Clearance for approval..............ccocoiiiiiiiiiiiii e N/A

Continued



¢ Status of advertising (if AP action) J R eviewed (for Subpart H - attach R Materials requested
review) in AP letter

¢ Post-marketing Commitments

Agency request for Phase 4 COMMEMENS. ........c.voeeeeerereesererreeeeeeen

%
b
Copy of Applicant’s cOmmItments ..............cccviuuiiirmniernierinnerneennnns %
»®

¢ Was Press Office notified of action (for approval action only)?............... .. Yes pNo
Copy of Press Release or Talk Paper............cc.coviiiiiiiiiininininnn

¢ Patent
Information [SOS(D)(1)] - uuvnenieninii et %

Patent Certification [SOS(BN2). . veveereerereeeeeereeeeeeeeereeereeereeeeee s

Copy of notification to patent holder [2]1 CFR 314.50 (i)}(4)].......ccccevvneee

¢ Exclusivity SUMMAry ........coouiiimiiiiiiiiiee e e e e ee e s e e e X

@ Debarment SIAEIMENT .. ..o.v'neneee et e eeeee e reeeereeeraaenanearaeneaeeaeanans x

¢ Financial Disclosure

No disclosable infOrmation ........coveuvveireieerieiiieineieeereeneenrenenrrsenas x
Disclosable information — indicate where review is located ....................
¢ Correspondence/Memoranda/Faxes ...........ccocooeeiiniiiiiiiiniiiiieiinenn %
& Minutes Of MEEINES .....ccvuvuimiirninieeaeiieiiic it ese s eaaeeneaaae b

Date of EOP2 Meeting _%
Date of pre NDA Meeting %
Date of pre-AP Safety Conference _N/A

¢ Advisory Committee Meeting ..........c.ccocuveuviniiiinineninnnnn. e N/A

Date 0Of ME€tINg .......cueeninininiininiiniiiiiiiieeraee e r e eensa e

Questions considered by the committee .............cocvveiiiiiiiiiiiiinn

Minutes or 48-hour alert or pertinent section of transcript ......................
¢ Federal Register Notices, DESI documents .............c..cooooeiiiiiinni, N/A
CLINICAL INFORMATION: Indicate N/A (not applicable),

X (completed), or add a
' comment,.

¢ Summary memoranda (e.g., Office Director’s memo, Division Director’s
memo, Group Leader’s memo) ............oooeiiiiiiiiiiiniiiniiiinn




¢ Safety Update reVIEW(S) ............c.oiviiniiiecriieiiic et _See MO review

¢ Pediatric Information
g Waiver/partial waiver (Indicate location of rationale for waiver) % Deferred
Pediatric Page....... ..o e x
g Pediatric Exclusivity requested? pDenied (G ranted (N ot Applicable No

¢ Statistical review(s) and memoranda ...........ccooeueeiiiieiiieeiiee e, i

¢ Biopharmaceutical review(s) and memoranda.................... reererenteeereaean x

¢ Abuse Liability review(s) ........ccocvveiiiiiiiiiiiiiiiic e N/A

Recommendation for scheduling ..........c.coeeviiiiiiiiiiiiiiiiiiiiniiccneeen,

¢ Microbiology (efficacy) review(s) and memoranda ...............cevvvvrnenennne.. X
& DST AUAIS ..o et
% Clinical studies [bioequivalence studies .............cccoceeeviiniiian.,

CMC INFORMATION: Indicate N/A (not applicable),
X (completed), or add a
comment.

¢ CMC review(s) and MEmMOTANdA ...........ccuveemnirnerineeniinenneeeneeneeanennenns x

¢ Statistics review(s) and memoranda regarding dissolution and/or stability ...... x
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¢ Environmental Assessment N/A

¢ Micro (validation of sterilization) review(s) and memoranda ................ s See CMC review

¢ Facilities Inspection (include EES report)

Date completed __ See Original NDA  ...........coeeeeneennee g Acceptable gNot Acceptable
¢ Methods Validation ...........ccevvunieerernerereneeereennnreerssnnnnes % Completed Not Completed
April 11, 2000

PRECLINICAL PHARM/TOX INFORMATION: Indicate N/A (not applicable),
X (completed), or add a
comment.

¢ Pharmy/Tox review(s) and memoranda .............c.eccuvveenrennieneniennnirennennnn. X

- & Memo from DSI regarding GLP inspection (if any) ..............ocooeereriirninni. 2 N/A
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¢ Statistical review(s) of carcinogenicity studies
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DEPARTMENT OF HEALTH AND HUMAN SERVICES g:: Aomng wa';ozggo-oaaa
anon Date .
FOOD AND DRUG ADMINISTRATION See OMB Starement on page 2
APPLICATION TO MARKET A NEW DRUG, BIOLOGIC, FOR FDA USE ONLY
OR AN ANTIBIOTIC DRUG FOR HUMAN USE APPLICATION NUMBER
(Title 21, Code of Federal Regutations, 314 & 601)
APPLICANT INFORMATION
NAME OF APPUCANT DATE OF SUBMISSION
Hoftmann-La Roche Inc May 22, 2000
PK)NE NQ (include Ares Code) FACSIMILE (FAX) Number (Incluce Ares Code)
(973) 562 (973) 562-3700/3554
APPLICANT ADDRESS (Numper. Sireet. Cny Siare. Country, ZIP Cooe or Max Code, AUTHORIZED U S AGENT NAME & ADDRESS (Number, Street. Cily. Siate.
and U S. License number # previously issued). 2P Coce. telephone & FAX number} IF APPLICABLE
340 Kingsland Street Ba'bra:n%i::cyt:r' Ph.D.
ey, New Jersey 07110-1199 Prog .
Nutiey Drug Regulatory Affairs
PRODUCT DESCRIPTION
NEW DRUG OR ANTIBIOTIC APPUCATION NUMBER. OR BIOLOGICS LICENSE APPLICATION NUMBER (If previousty issued) NDA 21-087
ESTABLISHED NAME (e g. Proper name, USPASAN name) PROPRIETARY NAME (frace neme)} IF ANY
osehamivir phosphate TAMIFLU
CHEMICAUBIOCHEMICAUBLOOD Pnooucr NAME many; CODE NAME (If any)
13R.4R 35) & Acety {1 ethy yhc sl sihyi sster phosphate (1 1) Ro 64-0796
DOSAGE FORM STRENGTHS [HOUTE OF ADMINISTRATION
 Capsules 75 mq i 1 Oral
(PROPOSED) INDICATION(S) FORUSE
Treatrnent of Influenza
APPLICATION INFORMATION
APPUCATION TYPE
{check one) 2 NEW DRUG APPLICATION (21 CFR 314 50) [J ABBREVIATED APPLICATION {ANDA. AADA 21 CFR 314 94)

[ BI0LOGICS LICENSE APPLICATION (21 CFA pan 601)

IF AN NDA. IDENTIFY THE APPROPRIATE TYPE  [J 505 ) (1) {0 505 (}(2) 0 sor

IF AN ANDA. OR AADA. IDENTIFY THE REFERENCE LISTED DRUG PﬂODlK:TTHAT IS THE BASIS FOR THE SUBMISSION
Name of Drug of Approveq Appiication

TYPE OF SUBMISSION

(check one) O ORIGINAL APPLICATION ) AMENDMENT TO APENDING APPUICATION O nesuBsession
[ PrE SUBMISSION 0 ANNUAL REPORT ) ESTABUSHMENT DESCRIPTION SUPPLEMENT [ SUPAC SUPPLEMENT
2} EFACACY SUPPLEMENT 3 LABELING SUPPLEMENT [ CHEMISTRY MANUFACTURING AND CONTROLS SUPPLEMENT Joner
REASON FOR SUBMISSION
| Supplemental New Drug Application_
PROPOSED MARKETING STATUS (check ona) 4 PRESCRIPTION PRODUCT (Rx) {J OVER THE COUNTER PRODUCT (OTC)
NUMBER OF vOLUWES sussTTED 116 JJWS APPLICATIONIS [ PAPER PASER AND ELECTRONC _[] ELECTRONIC
ESTABLISHMENT INFORMATION
Provick of al s nng, g and control mmmmwmnm(mmmmmymmnmm Inctyge name

comact. {CFN). DMF number, 8nd manufactunrng steps and/or type of testing (e g. Final dosage form. Stabsity testing
conducted af the s1e. mmmnmnmwmu # not. when it wti be ready

Cross References (list reiatad Licenss Apgiications, INDs, NDAs, PMAs, 510(k)s, IDEs, BMFs, and DMFs referenced in the current
applicstion)
FORM FDA 158h (78T) Cressad y Eixunan De.umex SovnowUSDHHS w1 osas  os.
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This applicanon contains the tollowing rems. (Check alf that apply)

X | Ingex

b ¢ Labeling (check one) (3 orah Labeng {J Final Pnnted Labeting

2
X |3 summary 21 cFR 31450 ()

4 Chermustry secton

A Chemistry, manufactunng, and controls nformation (e.g. 21 CFR 314.50 (9) (1). 21 CFR 601 2)

B Samples (21 CFR 314.50 (e) (1), 21 CFR 601.2 (a) (Submit only upon FDA's request)

C Methods validabon package (e g. 21 CFR 314.50 (e) (2) (), 21 CFR601.2)

Nonciimcal pharmacology and toxicology section (0.9. 21 CFR 314.50'(6) (2). 28 CFR6012)

Human ph. okinetics and dability section (8 9. 21 CFR 314.50 (d) (3), 21 CFR 601 2)

Cumcal Microbiology (6.g. 21 CFR 314.50 (d) (4))

Clinical data section (e.g. 21 CFR 314.50 (d) (5), 21 CFR 601.2)

Wlo|v|o|w

Safety update report {e.g. 21 CFR 314.50 (d) (5) (vi) {b), 21 CFR 601.2)

10 Statistcal section (8 g. 21 CFR 314.50 (d) (6), 21 CFR 601.2)

Casae report tabulatons (e . 21 CFR 314.50 {f) (1), 21 CFR 601.2)
12 Case repon forms (e g. 21 CFR 314 50 (f) (2), 21 CFR 601.2)
13 Patent information on any patent which clams the drug (21 U S C. 355 (b) or (c))

14 A patent certificabon with respect to any patent which claims the drug (21U S C 355 (b) (2) or (j) (2) (A)

15 Estabkshment descnpbon (21 CFR Pan 600, if appicable)

%% XXX XK XXX

16 Debarment certficabon {(FD&C Act 306 (k){1))

17 Figld copy certficavon (21 CFR 314 50 (k) (3))
User Fes Cover Sheet (Form FDA 3397)
19 OTHER (Specity) Phase IV Commitments

x

CERTIFICATION

| agree t0 update this application with new satety information about the product that may reasonably affect the statement of contraindications.
warmngs, precaubons. or adverse reactions in the draft fabeiing. | agree to submit safety update reports as prowided for by regulaton or as
requested by FDA If thus applicaton is approved, | agree to ply with all applicable laws and reg that apply to approved appiicatons,
including, but not kmited to the following:

Good manutactunng practice reguiasons n 21 CFR 210 and 211, 608, and/or 820.

Boiogical establishment standards in 2t CFR Pan 600.

Labeling regutations in 21 CFR 201, 606 610 660 and/or 809.

In the case of a prescnption drug or bl ription drug advertising regulations in 21 CFR 202.

Regulations on making changes Innwhcaﬁon n 21 CFR 314.70. 314.71, 314.72, 314 97, 314.99, and 601.12.
Regulations on Reports in 21 CFR 314.80, 314.81, 600.80 and 600.81.

Local. state and Federal environmental ynpact laws.

If this apphication apphes to a drug product that FDA has proposed for scheduling under the Controlled Substances Act | agree not to market the
product until the Drug Enforcement Adminstrabon makes a final scheduling decision.

The data and information in this subrmssion have been review and, to the best of my knowledge are certified 10 be true and accurate.
Warning: a wiltully false statement is a criminal offense, U.S. Code. ttle 18, section 1001,

NOOWE LN -

.] SIGNATYRE OF RESPONS) IAI. OR AGENT TYPED NAME AND TITLE DATE
éé ; !5 4 7D zL Barbara S. Taylor, Ph.D., Program Director, DRA  |May 22, 2000
(Street, City, State. ana 21P, ) Telephone Number
340 Kingsland Street, Nutley NJ 07110 HLR 2000-773 (973) 562-3664

Pmmmmwmmmmamm”nmmwwnwuwm Imhxﬂngmmbuemng
nstruchons, searching existing data sources, gathering and maintaning the data needed. g and g the collection of
informabon. Send comments regarding this burden esﬂmateovanyoheraspoddﬂueouecuonoﬂmommn mdudmg suggestions for reducmg
this burden to

DHHS, Reports Clearance Officer An agency may’ not conduct or sponsor, and a
Paperwork Reduction Project (0910-0338) person 18 not required to respond to, a coliection of
Hubent H Humphrey Building. Room 531-H informaton uniess it displays B currently valid OMB
200 independencs Avenue, S.W. control number.

Washington, DC 20201

Please DO NOT RETURN this form tg this address.

FORM FDA 356h (7/97)
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v % DEPARTHENT OF HEALTH & HUMAN SERVICES Public Health Service
\-..

Food and Drug Administration
Rockville MD 20857

NDA 21-087/5-002

Hoffmann-La Roche, Inc

Attention: Barbara S. Taylor, Ph.D.
Program Director, Drug Regulatory Affairs
340 Kingsland Street

Nutley, New Jersey 07110-1199

Dear Dr. Taylor:
Please refer to your supplemental new drug application dated May 22, 2000, received May 22, 2000,
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Tamiflu® (oseltamivir

phosphate) Capsules 75mg.

We acknowledge receipt of your submissions dated:

July 21, 2000 October 11, 2000
July 25, 2000 October 18, 2000
August 8, 2000 October 19, 2000
August 10, 2000 October 20, 2000
August 18, 2000 November 6, 2000 (2)
August 22, 2000 November 10, 2000
August 31, 2000 November 14, 2000
September 1, 2000 November 16, 2000

September 28, 2000

This supplemental new drug application provides for the use of Tamiflu (oseltamivir phosphate) 75 mg
for the prophylaxis of influenza virus in adults and adolescents 13 years and older.

We have completed the review of this application, as amended, and have concluded that adequate
information has been presented to demonstrate that the drug product is safe and effective for use as
recommended in the agreed upon labeling text. Accordingly, the application is approved effective on
the date of this letter.

The final printed labeling (FPL) must be identical to the enclosed draft labeling (package insert dated
November 16, 2000, patient package insert dated November 16, 2000). Marketing the product with
FPL that is not identical to the approved labeling text may render the product misbranded and an
unapproved new drug.

Please submit 20 paper copies of the FPL as soon as it is available, in no case more than 30 days after it
is printed. Please individually mount ten of the copies on heavy-weight paper or simiar material.
Alternatively, you may submit the FPL electronically according to the guidance for industry titled
Providing Regulatory Submissions in Electronic Format - NDAs (January 1999). For administrative
purposes, this submission should be designated "FPL for approved NDA 21-087/S-002." Approval of



this submission by FDA is not required before the labeling is used.

We remind you of your post marketing commitments specified in your submission dated November 16,
2000. These commitments, along with estimated completion dates, are listed below.

1. Please investigate the effectiveness and safety of oseltamivir for the treatment and prevention of
influenza infection in immunocompromised patients. In this population the emergence of resistant
viruses should be closely monitored. {Fourth quarter 2003}

2. Please study the pharmacokinetics and safety of oseltamivir, given at the proposed dosing regimens
based on simulations, in end-stage renal dialysis subjects. {Fourth quarter 2003}

3. Please submut a final study report for the completed study of oseltamivir in subjects with impaired
hepatic function. {Second quarter 2001}

4. Please submit a final study report for the completed long-term carcinogenicity studies in mice and
rats. {July 31, 2002 (for mice) ; December 19, 2001 (for rats)}

5. Please explore the isolation, characterization and clinical implications of oseltamivir-dependent
influenza virus variants. {To be discussed with the Agency second quarter 2001}

In addition, we remind you of the post marketing commitments for the treatment of influenza virus,
previously agreed upon on October 25, 1999.

Protocols, data, and final reports should be submitted to your IND for this product and a copy of the
cover letter sent to this NDA. Ifan IND is not required to meet your post marketing commitments,
please submit protocols, data and final reports to this NDA as correspondence. In addition, under 21
CFR 314.81(b)(2)(vii), we request that you include a status summary of each commitment in your
annual report to this NDA. The status summary should include the number of patients entered in each
study, expected completion and submission dates, and any changes in plans since the last annual report.
For administrative purposes, all submissions, including labeling supplements, relating to these post
marketing commitments must be clearly designated "Post Marketing Commitments.”

Be advised that, as of April 1, 1999, all applications for new active ingredients, new dosage forms, new
indications, new routes of administration, and new dosing regimens are required to contain an
assessment of the safety and effectiveness of the product in pediatric patients unless this requirement is
waived or deferred (63 FR 66632). We note that at this time you have fulfilled the requirements of 21
CFR 314.55 for adolescents. We are deferring the requirement for studies in pediatric patients under 12
years of age for the indication of prophylaxis of influenza until December 31, 2004.

Please refer to the Written Request issued by this Division on March 1, 2000 for the study of Tamiflu in
pediatric patients for the indication of treatment of influenza virus.

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



Division of Drug Marketing, Advertising, and Communications, HFD-42
Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857

If a letter communicating important information about this drug product (i.e., a "Dear Health Care
Practitioner” letter) is issued to physicians and others responsible for patient care, we request that you
submut a copy of the letter to this NDA and a copy to the following address:

MEDWATCH, HF-2
FDA

5600 Fishers Lane
Rockville, MD 20857

Please submit one market package of the drug product when it is available. |

We remind you that you must comply with the requirements set forth under 21 CFR 314.80 and 314.81.
If you ha\}e any questions, call Ms. Grace N. Carmouze, Regulatory Project Manager, at (301)
827-2335. :

- Sincerely,

Debra B. Birnkrant, M.D.

Acting Director

Division of Antiviral Drug Products
Office of Drug Evaluation IV

Center for Drug Evaluation and Research

Enclosure



Roche

TAMIFLU™
(oseltamivir phosphate)

CAPSULES
DESCRIPTION: TAMIFLU (oseltamivir phosphate) is available as a capsule containing 75 mg
oseltamivir for oral use, in the form of oseltamivir phosphate. In addition to the active ingredient, each
capsule contains pregelatinized starch, talc, povidone K 30, croscarmellose sodium, sodium stearyl
fumarate, ethanol, and purified water. The capsule shell contains gelatin, titanium dioxide, yellow iron
oxide, black iron oxide, and red iron oxide. Each capsule is printed with blue ink, which includes FD&C
Blue #2 as the colorant. Oseltamivir phosphate is a white crystalline solid with the chemical name
(3R,4R,55)-4-acetylamino-5-amino-3( 1-ethylpropoxy)-1-cyclohexene-1-carboxylic acid, ethyl ester,
phosphate (1:1). The chemical formula is C,sH;sN,O; (free base). The molecular weight is 312.4 for
oseltamivir free base and 410.4 for oseltamivir phosphate salt. The structural formula is as follows:

ocooc,H5 '
HNT Y
0)\ NH,* H,PO,

MICROBIOLOGY: Mechanism of Action: Oseltamivir is an ethyl ester prodrug requiring ester
hydrolysis for conversion to the active form, oseltamivir carboxylate. The proposed mechanism of
action of oseltamivir is via inhibition of influenza virus neuraminidase with the possibility of alteration of
virus particle aggregation and release.

Antiviral Activity In Vitro: The antiviral activity of oseltamivir carboxylate against laboratory strains
and clinical isolates of influenza virus was determined in cell culture assays. The concentrations of
oseltamivir carboxylate required for inhibition of influenza virus were highly variable depending on the
assay method used and the virus tested. The 50% and 90% inhibitory concentrations (IC50 and 1C90)
were in the range of 0.0008 pM to >35 pM and 0.004 pM to >100 uM, respectively (1 pM=0.284
pg/mL). The relationship between the in vitro antiviral activity in cell culture and the inhibition of
influenza virus replication in humans has not been established.

Drug Resistance: Influenza A virus isolates with reduced susceptibility to oseltamivir carboxylate have
been recovered in vitro by passage of virus in the presence of increasing concentrations of oseltamivir
carboxylate. Genetic analysis of these isolates showed that reduced susceptibility to oseltamivir
carboxylate is associated with mutations that result in amino acid changes in the viral neuraminidase or
viral hemagglutinin or both.

In challenge studies in the treatment of human subjects infected with influenza virus, 3% (3/102) of the
post-treatment isolates showed emergence of influenza variants with decreased neuraminidase
susceptibility to oseltamivir carboxylate. Genotypic analysis of these variants showed a specific mutation
in the active site of neuraminidase compared to challenge virus.

In clinical studies of post-exposure and seasonal prophylaxis, determination of resistance was limited by
the low overall incidence rate of influenza infection and prophylactic effect of TAMIFLU.

In clinical studies in the treatment of naturally acquired infection with influenza virus, 1.3% (4/301) ot
post-treatment isolates showed emergence of influenza variants with decreased neuraminidase
susceptibility to oseltamivir carboxylate.

Genotypic analysis of these variants showed a specific mutation in the active site of neuraminidase
compared to pretreatment isolates. The contribution of resistance due to alterations in the viral
hemagglutinin has not been fully evaluated.



Cross-resistance: Cross-resistance between zanamivir-resistant influenza mutants and oseltamivir-
resistant influenza mutants has been observed in vitro.

Due to limitations in the assays available to detect drug-induced shifts in virus susceptibility, an estimate
of the incidence of oseltamivir resistance and possible cross-resistance to zanamivir in clinical isolates
cannot be made. However, one of the three oseltamivir-induced mutations in the viral neuraminidase
from clinical isolates is the same as one of the three mutations observed in zanamivir-resistant virus.
Insufficient information is available to fully characterize the risk of emergence of TAMIFLU resistance
in clinical use.

Immune Response: No influenza vaccine interaction study has been conducted. In studies of naturally
acquired and experimental influenza, treatment with TAMIFLU did not impair normal humoral antibody
response to infection. .

Influenza Challenge Studies: Antiviral activity of TAMIFLU was supported for influenza A and B by
experimental challenge studies in volunteers who received intranasal inoculations of challenge strains of
influenza virus. These subjects received TAMIFLU either 24 hours followmg or 24 hours before virus
challenge.

CLINICAL PHARMACOLOGY PHARMACOKINETICS:

Absorption and Bioavailability: Oseltamivir is readily absorbed from the gastrointestinal tract after oral
administration of oseltamivir phosphate and is extensively converted predominantly by hepatic esterases to
oseltamivir carboxylate. At least 75% of an oral dose reaches the systemic circulation as oseltamivir
carboxylate. Exposure to oseltamivir is less than 5% of the total exposure after oral dosing (Table 1).

Table 1. Mean (% CV) Pharmacokinetic Parameters of Oseltamivir and Oseltamivir
Carboxylate After a Multiple 75 mg Twice Daily Oral Dose (n=20)

Parameter Oseltamivir Oseltamivir Carboxylate
Crax (ng/mL) 65.2 (26) 348 (18)
AUC, ,,, (ng'VmL) 112 (25) 2719 (20)

Plasma concentrations of oseltamivir carboxylate are proportional to doses up to 500 mg given twice
daily (see DOSAGE AND ADMINISTRATION).

Coadministration with food has no significant effect on the peak plasma concentration (551 ng/mL
under fasted conditions and 441 ng/mL under fed conditions) and the area under the plasma
concentration time curve (6218 ng-h/mL under fasted conditions and 6069 ng-h/mL under fed
conditions) of oseltamivir carboxylate.

Distribution: The volume of distribution (V) of oseltamivir carboxylate, following intravenous
administration in 24 subjects, ranged between 23 and 26 liters.

The binding of oseltamivir carboxylate to human plasma protein is low (3%). The binding of oseltamivir
to human plasma protein is 42%, which is insufficient to cause significant displacement-based drug
interactions.

Metabolism: Oseltamivir is extensively converted to oseltamivir carboxylate by esterases located
predominantly in the liver. Neither oseltamivir nor oseltamivir carboxylate is a substrate for, or inhibitor
of, cytochrome P450 isoforms.



Elimination: Absorbed oseltamivir is primarily (>90%) eliminated by conversion to oseltamivir
carboxylate. Plasma concentrations of oseltamivir declined with a half-life of 1 to 3 hours in most
subjects after oral administration. Oseltamivir carboxylate is not further metabolized and is eliminated in
the urine. Plasma concentrations of oseltamivir carboxylate declined with a half-life of 6 to 10 hours in
most subjects after oral administration. Oseltamivir carboxylate is eliminated entirely (>99%) by renal
excretion. Renal clearance (18.8 L/h) exceeds glomerular filtration rate (7.5 L/h) indicating that tubular
secretion occurs, in addition to glomerular filtration. Less than 20% of an oral radiolabeled dose is
eliminated in feces.

Special Populations: Renal Impairment: Administration of 100 mg of oseltamivir phosphate twice
daily for 5 days to patients with various degrees of renal impairment showed that exposure to
oseltamivir carboxylate is inversely proportional to declining renal function. Oseltamivir carboxylate
exposures in patients with normal and abnormal renal function administered various dose regimens of
oseltamivir are described in Table 2.

Table 2. Oseltamivir Cafboxylate Eiposures in Patients With Normal and Reduced Serum
Creatinine Clearance

Para:nete Normal Renal Function Impaired Renal Function
75mg | 75mg | 150 mg Creatinine Clearance Creatinine Clearance
qd bid bid <10 mL/min >10 and <30 mL/min
CAPD Hemo;i:alysn
7 r;:lg alternate 75 mg alternate
weekly HD cycle daily days
Crrax 259* 348* 705* 1885* 2131* 1638 1175
Coue 39* 138* 288* 155 120 864 209
AUCyy | 7476* | 10876* [21864* 43451 31073 62636 21999

*Observed values. All other values are predicted.
Geriatric Patients: Exposure to oseltamivir carboxylate at steady-state was 25% to 35% higher in

geriatric patients (age range 65 to 78 years) compared to young adults given comparable doses of
oseltamivir. Half-lives observed in the geriatric patients were similar to those seen in young adults.

Based on drug exposure and tolerability, dose adjustments are not required for geriatric patients for
either treatment or prophylaxis (see DOSAGE AND ADMINISTRATION: Special Dosage
Instructions).

INDICATIONS AND USAGE:

Treatment of Influenza: TAMIFLU is indicated for the treatment of uncomplicated acute illness due
to influenza infection in adults who have been symptomatic for no more than 2 days. This indication is
based on studies of naturally occurring influenza in which the predominant infection was influenza A,
and influenza challenge studies in which antiviral activity of TAMIFLU was supported for influenza A
and B (see Description of Clinical Studies and PRECAUTIONS).

Prophylaxis of Influenza: TAMIFLU is indicated for the prophylaxis of influenza in adults and



adolescents 13 years and older.
TAMIFLU is not a substitute for early vaccination on an annual basis as recommended by the Centers
for Disease Control’s Immunization Practices Advisory Committee.

Description of Clinical Studies: Studies in Naturally Occurring Influenza:

Treatment of Influenza: Adults: Two phase 3 placebo-controlled and double-blind clinical trials were
conducted: one in the USA and one outside the USA. Patients were eligible for these trials if they had
fever >100°F, accompanied by at least one respiratory symptom (cough, nasal symptoms or sore throat)
and at least one systemic symptom (myalgia, chills/sweats, malaise, fatigue or headache) and influenza
virus was known to be circulating in the community. In addition, all patients enrolled in the trials were
allowed to take fever-reducing medications.

Of 1355 patients enrolled in these two trials, 849 (63%) patients were influenza-infected (age range 18
to 65 years; median age 34 years; 52% male; 90% Caucasian; 31% smokers). Of the 849 influenza
infected patients, 95% were infected with influenza A, 3% with influenza B, and 2% with influenza of
unknown type.

TAMIFLU was started within 40 hours of onset of symptoms. Subjects participating in the trials were
required to self-assess the influenza-associated symptoms as “none,” “mild,” “moderate” or “‘severe”.
Time to improvement was calculated from the time of treatment initiation to the time when all
symptoms (nasal congestion, sore throat, cough, aches, fatigue, headaches, and chills/sweats) were
assessed as “none” or “mild”. In both studies, at the recommended dose of TAMIFLU 75 mg twice
daily for 5 days, there was a 1.3 day reduction in the median time to improvement in influenza-infected
subjects receiving TAMIFLU compared to subjects receiving placebo. Subgroup analyses of these
studies by gender showed no differences in the treatment effect of TAMIFLU in men and women.

In the treatment of influenza, no increased efficacy was demonstrated in subjects receiving treatment of
150 mg TAMIFLU twice daily for 5 days.

Prophylaxis of Influenza: The efficacy of TAMIFLU in preventing naturally occurring influenza illness
has been demonstrated in three seasonal prophylaxis studies and a post-exposure prophylaxis study in
households. The primary efficacy parameter for all these studies was the incidence of laboratory
confirmed clinical influenza. Laboratory confirmed clinical influenza was defined as oral temperature

* 99.0°F/37.2°C plus at least one respiratory symptom (cough, sore throat, nasal congestion) and at
least one constitutional symptom (aches and pain, fatigue, headache, chills/sweats), all recorded within
24 hours, plus either a positive virus isolation ot a fourfold increase in virus antibody titers from
baseline.

In a pooled analysis of two seasonal prophylaxis studies in healthy unvaccinated adults (aged 13 to 65
years), TAMIFLU 75 mg once daily taken for 42 days during a community outbreak reduced the
incidence of laboratory confirmed clinical influenza from 4.8% (25/519) for the placebo group to 1.2%
(6/520) for the TAMIFLU group. -

In a seasonal prophylaxis study in elderly residents of skilled nursing homes, TAMIFLU 75 mg once
daily taken for 42 days reduced the incidence of laboratory confirmed clinical influenza from 4.4%
(12/272) for the placebo group to 0.4% (1/276) for the TAMIFLU group. About 80% of this elderly

_ population were vaccinated, 14% of subjects had chronic airway obstructive disorders, and 43% had

cardiac disorders.



In a study of post-exposure prophylaxis in household contacts (aged * 13 years) of an index case,
TAMIFLU 75 mg once daily administered within 2 days of onset of symptoms in the index case and
continued for 7 days reduced the incidence of laboratory confirmed clinical influenza from 12%
(24/200) in the placebo group to 1% (2/205) for the TAMIFLU group. Index cases did not receive
TAMIFLU in the study.

CONTRAINDICATIONS: TAMIFLU is contraindicated in patients with known hypersensitivity to
any of the components of the product.

PRECAUTIONS: General: There is no evidence for efficacy of TAMIFLU in any illness caused by
agents other than influenza viruses Types A and B. Data on treatment of influenza B are limited (see
INDICATIONS AND USAGE: Description of Clinical Studies).

Use of TAMIFLU should not affect the evaluation of individuals for annual influenza vaccination in
accordance with guidelines of the Center for Disease Controls and Prevention Advisory Committee on
Immunization Practices. _

Efficacy of TAMIFLU in patients who begin treatment after 40 hours of symptoms has not been
established. ' :

Efficacy of TAMIFLU in the treatment of subjects with chronic cardiac disease and/or respiratory
disease has not been established. No difference in the incidence of complications was observed between
the treatment and placebo groups in this population. No information is available regarding treatment of
influenza in patients with any medical condition sufficiently severe or unstable to be considered at
imminent risk of requiring hospitalization.

Safety and efficacy of repeated treatment or prophylaxis courses have not been studied.

Efficacy of TAMIFLU for treatment or prophylaxis has not been established in immunocompromised
patients.

Serious bacterial infections may begin with influenza-like symptoms or may coexist with or occur as
complications during the course of influenza. TAMIFLU has not been shown to prevent such
complications.

Hepatic Impairment: The safety and pharmacokinetics in patients with hepatic impairment have not
been evaluated.

Renal Impairment: Dose adjustment is recommended for patients with a serum creatinine clearance <30
mL/min (see DOSAGE AND ADMINISTRATION).

Information for Patients: Patients should be instructed to begin treatment with TAMIFLU as soon as
possible from the first appearance of flu symptoms. Similarly, prevention should begin as soon as

possible after exposure, at the recommendation of a physician.
Patients should be instructed to take any missed doses as soon as they remember, except if it is near the

next scheduled dose (within 2 hours), and then continue to take TAMIFLU at the usual times.
TAMIFLU is not a substitute for a flu vaccination. Patients should continue receiving an annual flu
vaccination according to guidelines on immunization practices.

Drug Interactions: Information derived from pharmacology and pharmacokinetic studies of oseltamivir
suggests that clinically significant drug interactions are unlikely.

Oseltamivir is extensively converted to oseltamivir carboxylate by esterases, located predominantly in
the liver. Drug interactions involving competition for esterases have not been extensively reported in
literature. Low protein binding of oseltamivir and oseltamivir carboxylate suggests that the probability
of drug displacement interactions is low.

In vitro studies demonstrate that neither oseltamivir nor oseltamivir carboxylate is a good substrate for
P450 mixed-function oxidases or for glucuronyl transferases.



Cimetidine, a non-specific inhibitor of cytochrome P450 isoforms and competitor for renal tubular
secretion of basic or cationic drugs, has no effect on plasma levels of oseltamivir or oseltamivir
carboxylate.

Clinically important drug interactions involving competition for renal tubular secretion are unlikely due
to the known safety margin for most of these drugs, the elimination characteristics of oseltamivir
carboxylate (glomerular filtration and anionic tubular secretion) and the excretion capacity of these
pathways. Coadministration of probenecid results in an approximate twofold increase in exposure to
oseltamivir carboxylate due to a decrease in.-active anionic tubular secretion in the kidney. However,
due to the safety margin of oseltamivir carboxylate, no dose adjustments are required when
coadministering with probenecid.

Coadministration with amoxicillin does not alter plasma levels of either compound, indicating that

" competition for the anionic secretion pathway is weak.

In six subjects, multiple doses of oseltamivir did not affect the single-dose pharmacokinetics of
acetaminophen. .

Carcinogenesis, Mutagenesis, and Impairment of Fertility: Long-term carcinogenicity tests with
oseltamivir are underway but have not been completed. However, a 26-week dermal carcinogenicity
study of oseltamivir carboxylate in FVB/Tg.AC transgenic mice was negative. The animals were dosed
at 40, 140, 400 or 780 mg/kg/day in two divided doses. The highest dose represents the maximum
feasible dose based on the solubility of the compound in the control vehicle. A positive control,
tetradecanoyl phorbol-13-acetate administered at 2.5 pg per dose three times per week gave a positive
response.

Oseltamivir was found to be non-mutagenic in the Ames test and the human lymphocyte chromosome
assay with and without enzymatic activation and negative in the mouse micronucleus test. It was found
to be positive in a Syrian Hamster Embryo (SHE) cell transformation test. Oseltamivir carboxylate was
non-mutagenic in the Ames test and the L5178Y mouse lymphoma assay with and without enzymatic
activation and negative in the SHE cell transformation test.

In a fertility and early embryonic development study in rats, doses of oseltamivir at 50, 250, and 1500
mg/kg/day were administered to females for 2 weeks before mating, during mating and until day 6 of
pregnancy. Males were dosed for 4 weeks before mating, during and for 2 weeks after mating. There
were no effects on fertility, mating performance or early embryonic development at any dose level. The
highest dose was approximately 100 times the human systemic exposure (AUCo.24n) Of oseltamivir
carboxylate. :

Long-term carcinogenicity tests with oseltamivir have not been completed.

Pregnancy: Pregnancy Category C: There are insufficient human data upon which to base an evaluation
of risk of TAMIFLU to the pregnant woman or developing fetus. Studies for effects on embryo-fetal
development were conducted in rats (50, 250, and 1500 mg/kg/day) and rabbits (50, 150, and 500
mg/kg/day) by the oral route. Relative exposures at these doses were, respectively, 2, 13, and 100 times
human exposure in the rat and 4, 8, and 50 times human exposure in the rabbit. Pharmacokinetic studies
indicated that fetal exposure was seen in both species. In the rat study, minimal maternal toxicity was
reported in the 1500 mg/kg/day group. In the rabbit study, slight and marked maternal toxicities were
observed, respectively, in the 150 and 500 mg/kg/day groups. There was a dose-dependent increase in
the incidence rates of a variety of minor skeletal abnormalities and variants in the exposed offspring in
these studies. However, the individual incidence rate of each skeletal abnormality or variant remaincd
within the background rates of occurrence in the species studied.

Because animal reproductive studi_es may not be predictive of human response and there are no
adequate and well-controlled studies in pregnant women, TAMIFLU should be used during pregnan.»
only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers: In lactating rats, oseltamivir and oseltamivir carboxylate are excreted in the milk It



is not known whether oseltamivir or oseltamivir carboxylate is excreted in human milk. TAMIFLU
should, therefore, be used only if the potential benefit for the lactating mother justifies the potential risk
to the breast-fed infant.

Pediatric Use: The safety and efficacy of TAMIFLU in children (<18 years) have not been established.
Geriatric Use: In an ongoing treatment study in otherwise healthy elderly patients, >65 years (n=168),
given the recommended dosing regimen of TAMIFLU, there was a reduction in the median time to
improvement in the subjects receiving TAMIFLU similar to that seen in younger adults. No overall
difference in safety was observed between these subjects and younger adults. Safety and efficacy have -
been demonstrated in elderly residents of nursing homes who took TAMIFLU for up to 42 days for the
prevention of influenza. Many of these individuals had cardiac and/or respiratory disease, and most had
received vaccine that season (see Description of Clinical Studies).

ADVERSE REACTIONS: Treatment Studies: A total of 1171 patients who participated in adult
phase 3 controlled clinical trials for the treatment of influenza were treated with TAMIFLU. The most
frequently reported adverse events in these studies were nausea and vomiting. These events were
generally of mild to moderate degree and usually occurred on the first 2 days of administration. Less
than 1% of subjects discontinued prematurely from clinical trials due to nausea and vomiting.

Adverse events that occurred with an incidence of 21% in 1440 patients taking placebo or TAMIFLU
75 mg twice daily in adult phase 3 treatment studies are shown in Table 3. This summary includes 945
healthy young adults and 495 “at risk™ patients (elderly patients and patients with chronic cardiac or
respiratory disease). Those events reported numerically more frequently in patients taking TAMIFLU
compared with placebo were nausea, vomiting, bronchitis, insomnia, and vertigo.

Table 3. Most Frequent Adverse Events in Studies in Naturally Acquired Influenza
Treatment Prophylaxis

Placebo Oseltamivir Placebo Oseltamivir
Adverse Event 75 mg bid 75 mg qd

N=716 N=724 N=1434 N=1480
Nausea (without vomiting) 40 (5.6%) 72 (9.9%) 56 (3.9%) 104  (7.0%)
Vomiting 21 (2.9%) 68 (9.4%) 15 (1.0%) 31 (2.1%)
Diarrhea 70 (9.8%) 48 (6.6%) 38 (2.6%) 48 (3.2%)
Bronchitis 15 (2.1%) 17 (2.3%) 17 (1.2%) 11 (0.7%)
Abdominal pain 16 (2.2%) 16 (2.2%) 23 (1.6%) 30 (2.0%)
Dizziness 25 (3.5%) 15 (2.1%) 21 (1.5%) 24 (1.6%)
Headache 14 (2.0%) 13 (1.8%) 251 (17.5%) 298 (20.1%)
Cough 12 (1.7%) 9 (1.2%) 86 (6.0%) 83  (5.6%)
Insomnia 6 (0.8%) 8 (1.1%) 14 (1.0%) 18 (1.2%)
Vertigo 4 (0.6%) 7 (1.0%) 3 (0.2%) 4 (0.3%)
Fatigue 7 (1.0%) 7 (1.0%) 107 (7.5%) 117 (7.9%)

Adverse events included are: all events reported in the treatment studies with frequency =1% in the
oseltamivir 75 mg bid group. .

Additional adverse events occurring in <1% of patients receiving TAMIFLU for treatment included
unstable angina, anemia, pseudomembranous colitis, humerus fracture, pneumonia, pyrexia, and
penitonsillar abscess.

Prophylaxis Studies: A total of 3434 subjects (adolescents, healthy adults and elderly) participated in
phase 111 prophylaxis studies, of whom 1480 received the recommended dose of 75 mg once daily for
up to 6 weeks. Adverse events were qualitatively very similar to those seen in the treatment studies,
despite a longer duration of dosing (Table 3). Events reported more frequently in subjects receiving



TAMIFLU compared to subjects receiving placebo in prophylaxis studies, and more commonly than in
treatment studies, were aches and pains, rhinorrhea, dyspepsia and upper respiratory tract infections.
However, the difference in incidence between TAMIFLU and placebo for these events was less than
1%. There were no clinically relevant differences in the safety profile of the 942 elderly subjects who
received TAMIFLU or placebo, compared with the younger population.

Observed During Clinical Practice for Treatment: The following adverse reactions have been
identified during post-marketing use of TAMIFLU. Because these reactions are reported voluntarily
from a population of uncertain size, it is not possible to reliably estimate their frequency or establish a
causal relationship to TAMIFLU exposure.

General: Rash, swelling of the face or tongue

Cardiac: Arrhythmia

Neurologic: Seizure, confusion

Metabolic: Aggravation of diabetes

OVERDOSAGE: At present, there has been no experience with overdose. Single doses of up to 1000
mg of TAMIFLU have been associated with nausea and/or vomiting. A complete pack of ten capsules
of TAMIFLU contains a total of 750 mg of oseltamivir.

DOSAGE AND ADMINISTRATION: TAMIFLU may be taken with or without food (see
PHARMACOKINETICS). However, when taken with food, tolerability may be enhanced in some
patients.

Standard Dosage — Treatment of Influenza: The recommended oral dose of TAMIFLU for treatment
of influenza is 75 mg twice daily for 5 days. Treatment should begin within 2 days of onset of symptoms
of influenza.

Standard Dosage — Prophylaxis of Influenza: The recommended oral dose of TAMIFLU for
prophylaxis of influenza following close contact with an infected individual is 75 mg once daily for at
least 7 days. Therapy should begin within 2 days of exposure. The recommended dose for prophylaxis
during a community outbreak of influenza is 75 mg once daily. Safety and efficacy have been
demonstrated for up to 6 weeks. The duration of protection lasts for as long as dosing is continued.
Special Dosage Instructions: Hepatic Impairment: The safety and pharmacokinetics in patients with
hepatic impairment have not been evaluated.

Renal Impairment: For plasma concentrations of oseltamivir carboxylate predicted to occur following
various dosing schedules in patients with renal impairment, see CLINICAL PHARMACOLOGY:
PHARMACOKINETICS: Special Populations.

Treatment of Influenza: Dose adjustment is recommended for patients with creatinine clearance
between 10 and 30 mL/min receiving TAMIFLU for the treatment of influenza. In these patients it is
recommended that the dose be reduced to 75 mg of TAMIFLU once daily for 5 days. No recommended
dosing regimens are available for patients undergoing routine hemodialysis and continuous peritoneal
dialysis treatment with end-stage renal disease.

Prophylaxis of Influenza: For the prophylaxis of influenza, dose adjustment is recommended for
patients with creatinine clearance between 10 and 30 mL/min receiving TAMIFLU. In these patients it
is recommended that the dose be reduced to 75 mg of TAMIFLU every other day. No recommended
dosing regimens are available for patients undergoing routine hemodialysis and continuous peritoneal
dialysis treatment with end-stage renal disease.

Pediatric Patients: The safety and efficacy of TAMIFLU in children have not been established.
Geriatric Patients: No dose adjustment is required for geriatric patients (see PHARMACOKINETICS:
Special Populations and PRECAUTIONS).

HOW SUPPLIED: TAMIFLU is supplied as 75-mg (75 mg free base equivalent of the phosphate salt)
grey/light yellow hard gelatin capsules. "ROCHE" is printed in blue ink on the grey body and "75 mg" is
printed in blue ink on the light yellow cap. Available in blister packages of 10 (NDC 0004-0800-85).
Storage: Store at 25°C (77°F); excursions permitted to 15° to 30°C (59° to 86°F). [See USP Controlled
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Patient Information

TAMIFLU™
(oseltamivir phosphate)

This leaflet contains important information about TAMIFLU (TAM-ih-flew). Read it well before you
begin treatment. This information does not take the place of talking with your health care professional
about your medical condition or your treatment. This leaflet does not list all the benefits and risks of
TAMIFLU. If you have any questions about TAMIFLU, ask your health care professional. Only your
health care professional can determine if TAMIFLU is right for you.

What is TAMIFLU?
TAMIFLU attacks the influenza virus and stops it from spreading inside your body. TAMIFLU treats
flu at its source, by attacking the virus that causes the flu, rather than simply masking symptoms.

TAMIFLU is for treating adults with the flu whose flu symptoms started within the last day or two.
TAMIFLU can also reduce the chance of getting the flu in people age 13 and older who have a higher
chance of getting the flu because they spend time with someone who has the flu. TAMIFLU can also
reduce the chance of getting the flu if there is a flu outbreak in the community.

What is “Flu™?

“The flu” is an infection caused by the influenza virus. Flu symptoms include fever (usually 100°F to
103°F in adults, and sometimes higher in children) and problems such as cough, sore throat, runny or
stuffy nose, headaches, muscle aches, fever, and extreme tiredness. Many people use the term “flu” to
mean any combination of these symptoms, such as the common cold, but true influenza infection is
often worse and may last longer than a cold.

Flu outbreaks happen about once a year, usually in the winter, when the influenza virus spreads widely
in the community. Outside of those outbreaks, only a very tiny number of respiratory infections are
caused by the influenza virus.

Should I get a flu shot?
TAMIFLU is not a substitute for a flu vaccination. You should continue to get a flu vaccination every
year, according to your health care professional’s advice. :

Who should not take TAMIFLU?

Do not take TAMIFLU if you are allergic to the main ingredient, oseltamivir phosphate, or to any other
ingredients of TAMIFLU. Before starting treatment, make sure your health care professional knows if
you take any other medicines, or are pregnant, planning to become pregnant, or breastfeeding.
TAMIFLU is normally not recommended for use during pregnancy or nursing, as the effects on the
unbormn child or nursing infant are unknown.

Tell your health care professional if you have any type of kidney disease, heart disease, respiratory
disease, or any serious health condition.

How should I take TAMIFLU?

It is important that you begin your treatment with TAMIFLU as soon as possible from the first
appearance of your flu symptoms or soon after you are exposed to the flu. If you feel worse or
develop new symptoms during treatment with TAMIFLU, or if your flu symptoms do not start
to get better, you should contact your health care professional.



If you have the flu: Take TAMIFLU twice a day for 5 days, once in the momning and once in the
evening. You should complete the entire treatment of 10 capsules, even if you feel better.

To prevent the flu: If someone in your home has the flu, take TAMIFLU once a day for at least
7 days or for as long as prescribed. You can take TAMIFLU for up to 6 weeks if you are
exposed to the flu because of an outbreak in your community. Follow your health care
professional’s advice on how long to take TAMIFLU.

You can take TAMIFLU with food or without food. There is less chance of stomach upset if
you take it with a light snack, milk, or a meal.

If you forget to take your medicine, take the missed dose as soon as you remember, except if it
is 2 hours or less before your next dose. Then continue to take TAMIFLU at the usual times. Do
not take 2 doses at a time to make up for a missed dose. If you miss several doses, tell your
health care professional and follow the advice given to you.

What are the possible side effects of TAMIFLU?

The most common side effects of TAMIFLU are nausea and vomiting. These are usually mild to
moderate. They usually happen in the first 2 days of treatment. Taking TAMIFLU with food may
reduce the chance of getting these side effects.

If you notice any side effects not mentioned in this leaflet, or if you have any concerns about the
side effects you get, tell your health care professional.

How and where should I store TAMIFLU?
TAMIFLU capsules should be stored at room temperature below 77°F (25°C) and kept in a dry place.
Keep this medication out of reach of children.

General advice about prescription medicines:

Medicines are sometimes prescribed for conditions that are not mentioned in patient information
leaflets. Do not use TAMIFLU for a condition for which it was not prescribed. Do not give TAMIFLU
to other people, even if they have the same symptoms you have. It may not be right for them.

This leaﬂet'summarizgs the most important information about TAMIFLU. If you would like more
information, talk with your health care professional. You can ask your pharmacist or health care
professional for information about TAMIFLU that is written.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
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Form Approved OMB8 No 0910-0297
Expuranon Date.  04-30-01

USER FEE COVER SHEET

See Instructions on Reverse Side Before Completing This Form

1 APPLICANT'S NAME AND ADDRESS

Hoffmann-La Roche Inc.
340 Kingsland Street
Nutiey, New Jersey 07110-1199

3. PRODUCT NAME
Tamiflu™ (oseitamivir phosphate) capsules

4. DOES THIS APPLICATION REQUIRE CLINICAL DATA FOR APPROVAL?
IF YOUR RESPONSE IS "NO* AND THIS 1S FOR A SUPPLEMENT. STOP HERE
AND SIGN THIS FORM. YES

IF RESPONSE IS 'YES". CHECK THE APPROPRIATE RESPONSE BELOW
zTHE REOQUIRED CLINICAL DATA ARE CONTAINED IN THE APPLICATION

] ™E REQUIRED CLINICAL DATA ARE SUBMITTED BY
REFERENCE TO

2 TELEPHONE NUMBER (incixie Ares Code)

(APPLICATION NO. CONTAINING THE DATA)

(973 ) 562-3664
S. UGER FEE I.D. NUMBER 6. UCENSE NUMBER / NDA NUMBER
3916 NDA 21-087
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FOR FURTHER MANUFACTURING USE ONLY

7 IS THIS APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCLUSIONS? iF SO, CHECK THE APPLICABLE EXCLUSION.

[ THE APPUCATION 1S SUBMITTED BY A STATE OR FEDERAL
GOVERNMENT ENTITY FOR A DRUG THAT IS NOT DISTRIBUTED
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{Soe Rem 7. reverse ©0e Defore checlung bax )

D A CRUDE ALLERGENIC EXTRACT PRODUCT
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LICENSED UNDER SECTION 351 OF THE PHS ACT

8 HAS A WAIVER OF AN APPLICATION FEE BEEN GRANTED FOR THIS APPLICATION?
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(See reverse side if answered YES)

A completed form must be slgnod and sccompany each new drug or blologic product application and each new
supplement. if payment is sent by U.S. masil or courier, please include a copy of this completed form with payment.
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Paperwork Reduction Project (0910-0297)
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May 18. 2000

Mellon Bank

Three Mellon Bank Center

27® Floor (FDA 360909)

Pittsburgh, Pennsylvama 15259-0001

Ladies and Gentlemen:

RE: NDA 21-087 - TAMIFLU™ (oscitamivir phosphate) CAPSULES
R PPLICATIO —L.D. No. 391

Enclosed please find a check in the amount of $142,870.00 made payable to the U.S. Food and
Drug Administration. This payment represents the user fee required for our Supplemental New
Drug Applcation for Tamiflu™ (oseltamivir phosphate). which is planned for submussion on
May 22, 2000.

Should you have any questions, please do not hesitate to contact the undersigned.
Sincerely,
HOFFMANN-LA ROCHE INC.
W rio—_
JnM sema
Coordinator, Regulatory Submissions Group
Drug Regulatory Affairs

(973) 562-3726 (telephone)
(973) 562-3700/3554 (fax)

/1S
HLR 2000-772 .
Enclosure: Check No. 01342957

Hoffmann-La Roche Inc. 340 Kingsland Street
Nutley. New Jersey 07110-1199
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Fooa and Drug Admmistraton

CERTIFICATION: FINANCIAL INTERESTS AND
ARRANGEMENTS OF CLINICAL INVESTIGATORS

TO BE COMPLETED BY APPLICANT

With respect to all covered clinical studies (or specific clinical studies listed below (if appropriate)) submitted
in support of this application, | certify to one of the statements below as appropriate. | understand that this
cenrfication is made in compliance with 21 CFR part 54 and that for the purposes of this statement, a cfinical
investigator includes the spouse and each dependent chiid of the investigator as defined in 21 CFR 54.2(d).

| Please mark ihe appiicable checkbor. |

B (1) As the sponsor of the submitied siudies, | certify that | have not entered into any financial
arrangement with the listed clinical investigators (enter names of clinical investigators below or attach
list of names to this form) whereby the value of compensation to the investigator could be atfected by
the outcome of the study as defined in 21 CFR 54.2(a). | also certify that each listed clinical
investigator required 1o disclose to the sponsor whether the investigator had a proprietary interest in
this product or a significant equity in the sponsor as defined in 21 CFR 54.2(b) did not disciose any
such interests. | lurther certify that no listed investigator was the recipient of significant payments of
other sorts as defined in 21 CFR 54.2(t).

See attached list.

Clsnical Invesugaiors

{J @ Asthe applicant who is submitting a study or studies sponsored by a firm or party other than the
applicant, | certify that based on information obtained from the sponsor or from participating clinical
investigators, the listed clinical investigators (attach list of namas to this form) did not participate in
any financial arrangement with the sponsor of a covered study whereby the value of compensation to
the investigator for conducting the study could be affected by the outcome of the study (as defined in
21 CFR 54.2(a)); had no proprietary interest in this product or significant equity interest in the sponsor
of the covered study (as defined in 21 CFR 54.2(b)); and was not the recipient of significant payments
of other sorts (as defined in 21 CFR 54.2(f)).

[J (3) As the applicant who is submitting a study or studies sponsored by a firm or party other than the
apphcant, | cerity that | have acted with due diligence to obtain from the listed clinical investigators
(attach list of names) or from the sponsor the information required under 54.4 and it was not possible
1o do so. The reason why this information could not be obtained is attached. !

NAME TITLE
Donald Maclean. Ph.D. Vice Presdident of Drug Regulatory Affairs

FIAM/ORGANIZATION Hoftmann-La Roche Inc.
340 Kingsland Street

Nutley, NJ 07110
SIGNATURE -~ 1 DATE

-_I bk. ,L/Q/L(cn—/K May 19,2000

Paperwork Reduction Act Statemnent

An sgency may not cunduct of sfumsur Jnd s person 1s not required 10 respond 1o, a8 collecuon of

mlunli\auon unless 1t displary u .u[;mnh valid OMB wonirgl number Public reporung burden for this Department of Health and Human Services
«ollecuon of informatson 1> ¢xim LU 10 average | hour per response including ume for reviewnng Food and Drug Administranon
InsuCHons. searchung ¢Xisting Jala svurces, gathenng and mantuning the necessary daw. and 3600 Fishers Lane. Room 14C.03
complenng and reviewing 1he odetiion of mfurmation Send comments regarding Uus burden Rockville. MD 20857
estimate o any other aspect of 1his collecuion of mnrormauon 10 the address 10 the nght:

Oreme Py Edsctroan: Drostcm Servce, SOHHS 100160t 225 EF

FORM FODA 3454 (3/99)



_For Tamiflu - Protocol WV 15799

Investigator & Address Location Country Protocol Number
L CRTN/Site Code

Principal Investigator: Dr. I. Abolnik St. Mary's Duluth Clinie Dhvision of United States wWV{5799

Sub-investigators; Education and Research 22957
400 East 3" Strect

—" Duluth, MN 55805

aves mesTR A

Principal lnvestigator: Dr. G. Achyuthan Regina Mcdical Ceatre Canada WwWV15799

Sub-investigatony, Suitc 203 22952
2550 12 Avenue

e Regina, Saskatchcwan

o S4P 3XI

Principal lavestigator: Dr. L. Alwine Dowingtown Mcdical Center United States WVI15799

Sub-invesugalors: 77 Manor Avenue 22959

’ Dowinglon, PA 19335

S T ——y

Principal Investigator: Dr. 0. Amzil Espoonlahden soslaali-ja Finland WV15799

Sub-investigators: Terveyskeskus 23019

N Merikansantic 4

FIN 02320 Espou

Principal Investigator: Dr. J. Anttila Myyrmaen Sosiaali-)a Finland wVi5799
Terveyskeskus 23018
Iskostic §
FIN 01600, Vantaa

Principal Investigator: Dr. F. Aoki Health Sciences Center Canada WVI15799

Sub-investizators: 730 William Avenue 22938
Winnipeg, Maniloba
R3E 0W3

e ——————————

Principal Investigator: Dr. T. Aronkyto Tapiolan Terveysasema Finland WV1i5799

Kauppamichentic 4 23013

FIN 02100 Espoo




Inveslién‘lo-r.;-& Sub-lnvestigata-;
For Tamiflu - Protocol WV 15799

Investigator & Address Location Country Protocol Number |
CRTN/Site Code _|
Principal lavestigator: Dr. R. Barbarash St. Lous Pharmaceutical Research United Stales WVIis79
Sub:investigators; 12401 Olhive Boulevard 22960
- Suite 100
St. Louis. MO 63141
-—-"-"_—-————_- )
Principal Investigator: Dr. R. Bettis Edmuonds Family Mcdicine Climie United States WVI5799
Sub- investigatory: 7315 212" St. SW, Suic101 22961

Edmonds, WA 98026




Investigators & Sub-Investigators
For Tamiflu - Protocol WV15799

Investigator & Address Location Country Protocol Number
. L ) CRTN/Site Code
Principal Investigator: Dr. A.).M. Boermans Luntersiraat 2a Netherlunds WVIs799
- ' 7581 BV Losser 23024
e ———tr—y
Principal lavestigator: Dr. V. Bralow Clincorps luc. Unied States WVIis799 ]
- igators: 732 Su 8™ Street 22962
Dr. P. Gross Philadciphia, PA 19147
Principal Investigator: Dr, D. Brandon Califurmia Research Foundauon United States WVI15799
Sub-investigators: 2800 Third Avenue 22963
San Dicgo, CA 19147
Principal Juvestigator: Dr. P. Buitenhuis Stetweg 14 Netherlands WV|[5799
Sub-jnvestigators; 1901 JE Castncum 23037
rrincipal investigator: Dr. O. Carewicz Im Breiten Wingert 5 Germany WV15799
69221 Dossenh o 22536 ]
Principal lnvestigator: Dr. A. Carr Southern Clinical Research and United States WV15799
Quh.invactioatare: Management 22965
———— 1501 Anthony Road
Augusta, GA 30904
Principal Investigator: Dr.T. Casale Allergy. Asthma, and Immunology United States wWVi5799
Sub-investigators; 401 East Gold Coast Road, #124 22966
Papillon, NE 68046
Principal Investigator: Dr. A. Ceulemans Neerstraat 17 Belgium WV15799
3980 Tessenderlo 23014
Belgium
Principal Investigator: Dr.J. Champlin Clinical Research, lnc. United States WV15799
Sub-investigators: 6651 Madison Avenuc 22968

Carmichael, CA 95608




Investigators & Sub-Investigators
For Tamiflu - Protocol WV15799

Investigator & Address Location Country Protocol Number
CRTN/Site Code
Principal lavestigator: Dr. W.I.C. Clark Horn Street Surgery United Kingdom WVi5799
Suh-investigalor: 24 Horn Streel 22934
Winslow
Buckinghamshire MK 18 1Al i
Principal Invesugawr: Dr. C. Cone NW Physicians Network Uniied Statcs WVI5799
: 2831 l-ont Missoula Road 22971
Sunte 301
... - Missoula, M'I" 59804 _
Principal Jnvestigator: Dr. R. Cook Saliash Healih Centre United Kingdomn WV15799

Sub-investigalors: Calhington Road 22931
e —— Saltash
_ Cournwall PL2 6DL
Principal luvestigator: Dr. F. Currie The Medical Centre United Kingdom WVI5799
Caledonian Road 22935
Pcrth
Scotland PH2 8HH
Principal Investigator: Dr. M. Davidson 2 Gomersal Lane United Kingdoin WVI15799
Sub-tnvestigators: Dronfield 22936
’ Shefficld S18 IRU
l Principal Invesugator: Dr.F. Diaz-Mitoma Herridge Community Health Clinic Canada WVIST9
~r e 59 Herridge Street 22940
—— Ottawa, Ontario
KIS 0G8
Principal Investigator: Dr. T. Flel Tempe Primary Care United States WVI15799
Sub-investigators: 5030 South Mill Avenue 22972
Suite D12
e —— Tempe, AZ 85282




lnvés'fi_g;uofs & Sub-Investigators
For 'Tamiflu - Protocol WV15799

Investigator & Address Location Country Protocol Number
_ CRTN/Site Code
Principal Investigator: Dr. P. Fletcher Woolwell Medical Centre United Kingdom wWV15799
Sub-nvesugators: School Drive 22928
’ Waolwell
Plymouth
. [ Devon PL6 7' - .
Principal lnvestigator: Lr. S, Galant Clinwcal Trials of Orange Copunty United States WVIi579%
- i i . 2501 E. Chapman Avcnue 22974
Suite 407
T —— Orange, CA 92869
e ——ry
’—M
-——"_-——___-
Principal Investigator: Dr. K. Gillespie Knowlc Housc Surgery United Kingdom WVi5799
Sub-investigators: 4 Mcavy Way 22929
— Crownhill
Devon PLS 3)B
rrincpal Investigator: Dr. H. GJessing Taseaveicn Legekontor Norway WVi5799
Tasenv 49 23209
0180 Oslo
Principal Investigator: Dr. A. Golding-Cook The Ridgeway Practice United Kingdom WVI5799
Sub-investigators: Plympton Health Centre 22937
Mudge Way
A ————psne Plympton
) Devon PL7 1AD
Principal Investigator: Dr. W. Gooch [II. Hilltop Research ° United States WV1579
Sub-investigator: 420 E. South Temple, Suite 200 22975
: Salt Lake City, UT 84111
e ————
Principal Investigator: Dr. H. Hassman Clinical Managed Care Research, Inc. United Siates WVI5799
Sub-invesugalofs: 7808 Clasremont Mesa Boulevard 22979

Suite E
San Diego, CA 92111




Investigators & Sub-Investigators
For Tamiflu - Protocol WV15799

Investigator & Address

Em——

. —

Buena Park. CA 90620

Location Country Protocol Number |
CRTN/Site Code
Principal Investigator: Dr. M. Hassman Berlin Mcdical Associates United States WV 15799
Sub-investigators: 160 S. White Horse Pike 22980
Berlin, N} 08009
| I
S —
Principal Tuvestigator: Dr. J. Hedrick Kentuchy Pediatric and Adult Rescarch United Starcs wvistee |
-inyeslig 201 South 5™ Street 22981
Sune 3
D Bardsiown, KY 40004
P
e
e
Principal Investigator: Dr. R. Hellebo Sorum Legescenter Norway WVI15799
Kuskerudv 2 23025
1920 Sorum
I Principal lnvestigator: Dr. L. Hergel Lacgchuset Denmark WVI579%9
Sub-investigators: . Buddingeve) 54 23038
2800 Kgs. Lyngby
Principal Investigator: Dr. W. Janaett Hana Research Medical Center United States WVI15799
Sub-investigators: 8615 Knolt Avenue 22984
Suite 8




Invesliga—lo;;&— §u5'-_l—n7;;t_igalors
o For Tamiftu - Protocol WV 15799
Investigator & Address Location Country Protocol Number
— CRTN/Site Code
Principal Investigator: Dr.T. Jung Dictzenbacher Sir 33 Germany WVI15799
Sub-investigators; 73326 Degyingen 22541
e v
l;rincipal lovestigator: Dr. S. Junnila Salan Scudun Terveyskeskus [inland WVI5799
Saraalantie 9 23020
FIN 24130 Salo _ e ]
Principal Investigator: Dr.E. Kurra Purin Terveysheskus Fintand WVI15Ty9
Sub-inveatigators: Maantignkatu 31 23015
P FIN 28120 Pon
Principal lovestigator: Dr. R. Lebmeier Private Practice (jerrﬁany TTTWYISTY
Gk st Wilhelinstrasse 25 22545
I 66894 Bechhofen
Principal Investigator: Dr.Dr. Lew HospiuTCanlonal Umvcrsuy__ Switzerland WVIS79%
Sub.investizators: Maladies Infecticuses 2349t
24 Rue Micheh-Du-Crest
——— 1211 Geneve
Principal Investuigator: Dr. T. Littlejohn Picdmont Mcdical Rescarch United States WVi5799
investi ; 1901 S. Hawthorne 22985
- Suite 306
Winston Salem. NC 27103
.
————
.
——




Investigators & Sub-Investigators
For Tamiflu - Protocol WV15799

Investigator & Address Location Coumrtry Protocol Number
CRTN/Site Code
Principul Investigator: Dr. M.D. Macleod Aldershot Health Centre United Kingdom WVI5799
Sub-investigators: Wellington Atcnuc 229%)
Aldershot GUI1 1 IPA
Principal Investigator: Dr. F. Maggiacomo New England Center for Clini gl United Staics wWVvIsT9Y
. Sub-investiga lop; Rescarch ) 22986
rrncpal 1avesugator: Dr. J. McCarty Hilliup Research, Inc. United States WVIs799
Sub-mveshientars: 6079 North Fresno Bullard Park 22987
Suite 101
ey Fresno, CA 93710
¥rincipal investigator: Dr. D. McCluskey Hilliop Research. Inc. United States WV15799
Sub-inyvestigaiors; 754 South Cleveland Avenuc 22988
Suie 200
TTTe—— Mogadore, OH 44260
—_———
‘ e .
Principal Investigator: Dr. C. McKeever Health Advance Institute United States WVI5799
Sub- igalors: 902 Frostwood 22990
Suit 315
Houston, TX 77024
Priocipal Investigator: Dr. T. Menke Gartenstr 4 Germany WVI579%9
47574 Goch 22537




Investigators & Su-b-lnvesligators
For Tamiflu - Protocol WV15799

Investigator & Address Location Country Protocol Number |
CRTN/Site Code
Principal [nvestigator: Dr. M. Nosan San Carlos Medical Group United States WVI15799
Sub-investigators; 8881 Flecher Parkway 22982
! La Mesa, CA 91942
e ——
——————
N ——
i

# B
roucpal invesugator: uUr. M. Noss Bethesda Family Pracuce United States WVIST™
Sub-investigalors; 4411 Monigomery Road 22982

N Cincinnati, OH 45212
T ————
_’——_\
e
Principal luvestigator: Dr. P. Patel 2000 Credit Valley Road. Suste 410 Canada WV15799
Suh-investigalors: Mississauga, Onlarno 22942
LSM 4N4

e,
Principal Invesugator: ur. A, Patron South Florida Clinical Research Cenier United States WVI5799
Sub-investigaors: 6448 Pembroke Road 22994
——— Hollywood. FL 33023

L




Investigators & Sub-Investigators
For Tamiflu - Protocol WV15799

Investigator & Address Location Country Protocol Number
) CRTN/Site Code
Principal Investigator: Dr. D. Peterson Research Memphis United States WVI5§799
Sub-investigators; 5240 Poplar Avenue 22995
Memphis. TN 38119 -
Principal Investigator: Dr. K. Piispanen Hakunilan Sosiaali-Ja Finland WVIisT99
Terveyskeshus 23022
1 .aukkarinnc ¢
| FiN 01200 Vaniaa ]
Principal lnvestigator: Dr. N. Pool Research Tesung Laboratores, Inc United States WVI5799
Sub-investigators: 90 W. Franklin Street 23039
Hackensack, NJ 07601
—
runapm vesugator: Lr. Ur. C. Raddatz Bahnhofstr | Germany WVI5799
55435 Gau-Algeshcim 22538
Principal Investigator: Dr. K. Reisinger Pittshurgh Pediatric Rescarch United States wWVI5799
Sub-nvestigators; 1580 McLaughlin Run Road, Suite 210 22991
T Pittsburgh, PA 15241
e ————
e ———
Principal lavestigator: Dr. Dr. F. Rudolt Karlsur 17 Germany WVI5799
89568 Hermaringen 22540
Principal Iavestigator: Dr. E. Schatteman Varcndricskouter 151 Belgium WVI5799
903t DRONGEN 23017

Belgium




Investigators & Suh-lnvemg_;ators
For Tamiflu - Protocol WV15799

Investigator & Address Location Country Protocol Number
CRTN/Site Code
Principal Investigator: Dr. H. Schwartz Miam: Research Associates United States WVI5799
Sub-investigatore: 7500 SW 87® Avenue 22999
Suite 202
Miami, FL 33173
-Fﬁncipal Investigator: Dr. R. Schwartz T Vicana Pediainics United States WVI5799 7
Sub.investigators: 410 Maple Avcnue West 23000
Vicnna, VA 22180
ot
>l_’;'i|;cipnl4lnvesllgalor: Dr. V. Senikas Scafurth Mcdical Building Canada WVI5799
Sub-investigators: 3550 Cote-des-Neiges, Suite 550 23494
- ” Monireal, Quebec H3H tV4
Principal Investigator: Dr.D. Shu Gain Medical Centre Canada WVi5799
Sub-investigalors: 1199 Auslin Avenue 22943
Coquitlam, British Columbia
V3IK 3P4
—————
- Principal Investigator: Dr. W. Smith New Orleans Center for Clinical United States WVI5799
Sub-investigators: Research . 23040

2820 Canal Sueet
New Orleans, LA 70119




-Investigators & Sub-Investigators
For Tamiflu - Protocol WV 15799

Investigator & Address Location Country Protocol Number
CRTN/Site Code
Principal Investigator: Dr. G. Tellier ZOOM International Canada WVI5799
Sub-investigalgrs: Hotcl-Dicu de St Jerome 22944
290 Ruc Monugny |
local F- 19
St. Jerome, Quehec
177.5T3
—————
A ——
Principal [nvestigator: Dr. M. S. Touger Hilliop Research United States WVISTY9
l Sub-investigators: 516 Brookwood Boulevard 23003
Bumingham, AL 35209
rrincipal lavestigator: Dr.S. Trottier Ceatre Hospitalicr Universitaire Canada WVI5799
i i ; Pavilion CHUL 22945

Laboratoirc ct Scrvice d'infectiologit
2705 Boul Laurier, local RC-709
Ste. Foy, Quebec GIV 4G2




Investigators & Sub-Investigators
For Tamiflu - Protocol WV15799

Spokane, WA 99202

Investigator & Address Location Country Protocol Number
CRTN/Site Code
Principal lnvestigator: Dr. N. van Mulders Kloosterstaai 14 Begium WVI5799
9390 MOORSEL 22954
Belgium
Principal Investigator: Dr. J. Veerman Encaweg 26 Netherlands WVI15799
7441 BN Nijverdal 23027
Principal Investigator: Dr. M. Vichare Cahforma State Umversity-Chico United States WVI5799
Sub-investizators: Student Health Scivices 23004
Chico, CA Y5929-0771
Principal Investigator: Dr. P Vohora 6682 Frascr Strect T Canada WVIi5799
Vancouver, B.C. 22946
. R VSH 3T5
Principal Investigator: Dr. E. Wang Clinical Epidcmiology Unit Canada WV15799
Sub-invesligators; Houspital for Sick Children 22947
555 University Avenue
——————— Toronto, Ontano
M3G 1X8
Principal Investigator: Dr. R. Welliver Children’s Hospital United Statcs WVI15799
Sub-invesligators:; Division of Infectious Diseases 23011
o 219 Bryant Sureet
e s et Buffalo, NY 14222
Principal luvestigator: Dr. P. Whitsitt Optimum Clinical Rescarch Canada WVI5799
Sub-investigators: 171 King Street Inc. 22948
QOshawa, Onano
- LIH 1B8
Principal Investigator: Dr. M. Wukelic Rockwood Clinical, Research United States WV15799
Sub-investigators: Department 23006
400 East 5™ Avenuc




inv:.s_ligalors & Sub-lnvesllga_t;?s
For Tamiflu - Protocol WV1582§

CVYy IEU

Investigator & Address Location Country Protocol Number
) CRTN/Site Code
Principal Investigator: Dr. L. Alwine Dowingtown Medical Center United States WV|5825
77 Manor Avenue 23673
Dowington. PA 19335 _
Principal Investigator: Dr. M. Bari Syncrgy Chnical Rescarch Cenier United States WVIsR2§
Sub-1gyesuruors, 45() Fourth Ave #300 23672
' Chula Vista, CA 91910
rincipal invesugmwor: Dr. G, Berrebi Associated Psychatherapy Centers United Siatcs WV|5825
8915 Shady Girove Court 23628
Ganthersburg, MD 20877 _ .. )
rl‘rincipal Investigator: Dr.S. Carnein Centre Népartemental de Repos et de France WVIs825
Subanvestigaturs; Soins 23654
rmr—— 40.Rue Staullcn
F-68000 COLMAR
Principal Investigator: Dr. Christisanse GCP Walcnburgerweg 33 Nctherlands WVI5825
3039 AC 2103
Rotterdam
Principal Investigator: Dr. A. Culler Co-ordinated Research of Flonda Inc Uniled States WVI5825
Sub-inyestieators: 807 W. Morsc Blvd. Sure 101 23677
Winter Park, FL
ronapal Invesagastor: Dr. De Bock Eeuwfeestklinick Belgium WV 15825
I i i : Harmoniestraat 68 236%
: < 2018 Antwerpen
Principal Investigator: Dr. ). Dixon Gulf Coast Clinical Rescarch United States WV15825
253 St. Anthony Street 23623
Mobile, AL 36603
Principal Investigator: Dr. T. Gavardin Les maisonnées France WV15825
Sub-investigators: Centre Hopitalier 23706
B * 10.Ruc des Champs
I Gaillard 78300 POISSY
Principal lovestigator: Dr.T. Gooding The Atherstone Surgery United Kingdom WV15825
Sub-investigators: 1 Raucliffe Road 23650
Atherstone
Warks




Investigators & Sub-lhves(igalors
For Tamiflu - Protocol WV 15825

lnvesdg"n_t—o}-& Address Location Country Protocol Number
. CRTN/Site Code
Principal Investigator: Dr. W. Harper Wakc Rescarch Assaciates Uniled States WV15825
Sub-investigators: 3100 Blue Rudge Ruad, Suite 100 23687
Raleigh, NC' 27612
——
Principal Investigator: Dr. A. Jacobson Jene's Retirement Home United States TTTwvisszs B
Sub-investigators: 1595 N.E. 145 Sircct 23638
No Miamy, FL 33161
Intcramerican Rest Home Wzvl:,.‘;zzs
24() East 5 Street
-~ Haleah, FL. 33010
Family Rest Home WV 5825
182 West 9™ Sureer 23640
Hialeah, FL 33010
Florida Club Care Ccater
390 N.E. 135 Swreet W:JLSAGZIS
No. Miami, FL. 33160
Pinecrest Convalescent Center WVi5828
13650 N.E. Third Coun 23644
No. Miami, FL 33161
Greynolds Park Manor Inc. WV15823
17400 West Dixic Highway 23645
No. Miami Beach, FL 33160
Principal Investigator: Dr. P. Katz Monroe Community Hospital United States WV 15825
Sub-investigators; 435 East Herieth Road 23686
— Rochester, NY 14620
Principal Investigator: Dr. D. Miller Clinical Studies Lid. United States WVi5825
Sub-investigators, 49 State Road 23674
Watuppa Building

No. Darumouth, MA 02747




Investigators & Sub-Investigators
For Tamiflu - Protocol WV15825

Cedex

Investigator & Address Location Country Protocol Number
: CRTN/Site Code
Principal Investigator: Dr. R. Moreines ChinScarch Inc United States WVI5H2S
| Sub-investieators: Onc Prospect Street 23665
. Sumnit, NJ 07901
Principal Investigator: Dr. J. Morley St. Louis University Health Services United States WVI15828
Sub.snuactioutare: 1402 § Grand Boulevard, M238 ' 23069
St Louis, MO 61114
Principal Investigator: Dr. D. Munoz 1°C3 Inc. United States WV 5825
Sub-investigators: 116 Marun Luther King Jr Way 23667
Suite 304
B Tacoma, WA 98405
irnncpan invesugator: Dr. J. Nahlik Family Medicine Rescarch Center United States WV15825
Nub-inveshigators; 6125 Clayton Avenue ’ 23632
Suite 201
St. Louis, MO 63139
rincipal Investigator: Dr. R. Nett The iInstitute lor Chinical Rescarch Inc. United States WV15825
Sub-investigators: 8122 Datapoint Drive 23675
-t Suie 1010
San Antonio, TX 78229
Principal Investigator: Dr. P. Norwood 1313 E. Herndon Avenuc United Slatcs WV15825
Fresno, CA 93720 23625
Principal Investigator: Dr. Reekers GCP Groot Hertoginnclaan 34 Netherlands WVI5B25
2517EH 230
Den Haag
Principal Investigator: Dr. M. Salom Ceatre de Gérontologic " France wVi5825
Sub-investigators: Leopold Bellan | 23707
, . Place Leopold Bellan 78200
Magnanville
Principal Investigator: Dr. P. Sauvage Hopital de Jour Geriatnque/RdC France WVI1582S
Sub-investigators: Hopital Jean Robeyrol 23649
- Avenue de Buisson
#7042 Limoges




o Investigutors & Sub-lnvestigators

For Tamiflu - Protocol WV15825

Investigator & Address Location Country Protocol Number
_ CRTNSite Code
Principal Investigator: Dr. T. Scharold Alliance Primary Carc Uniicd States WV15825
Sub-invesugators: 6659 Greenfield Woods 23624
Cincinnan, OH 45224
+ ———
Principal Investigator: Dr. v. d. Graal FGep Soestdigkscweg Netherlands WVIs825
] | Zurd 261 2102
Principal Investigator: Dr. Van Couter St Jan Hospital, Belgium WV15825
Sub:vestieators: Rudderhove 10, 8000 2l6M

Brugge




DEBARMENT CERTIFICATION

Hoffmann-La Roche Inc. hereby certifies that it did not and will not use in any capacity the
services of any person debarred under Section 306 of the Federal Food, Drug, and Cosmetic Act
in connection with this application.



EXHIBIT A
PATENT INFORMATION FOR SUPPLEMENT TO NDA NO. 21-087

1) Active oseltamivir phosphate
Ingredient(s)
2) Strength(s) 75mg
3) Trade Name TAMIFLU™
4) Dosage Form and | capsule for oral administration
Route of
Administration
5) Applicant (Firm) Hoftmann-La Roche Inc.
-} Name
6) NDA Supplement | NDA 21-087, S-001
Number
7A) First Approval October 27, 1999
Date of original
NDA
7B) First Approval Not yet approved*®
Date of
Supplemental
NDA
8) Exclusivity: Date | ANDA for change covered by
first ANDA could | pending NDA Supplement can
be approved not be approved for at least three
(3) years from the date pending
NDA Supplement is approved
9) Patent Information | See Attachment

CONFIDENTIAL INFORMATION

*Since the New Drug Application Supplement has not yet
been approved, this submission is considered as constituting
trade secrets or commercial or financial information which is
privileged or confidential within the meaning of the Freedom
of information Act (5 USC 552). Itis requested that this
submission not be published until the New Drug Application
Supplement has been approved.

Rev. 12/97

97077



ATTACHMENT TO EXHIBIT A

First US Patent Number: 5,763,483
Expiration Date: December 27, 2016 subject to patent term extension.

Type of Patent-Indicate all that apply (check applicable boxes):

1.  Drug Substance (Active Ingredient) X] Y [1 N
2.  Drug Product (Composition/Formulation) X} Y [1 N
3.  Method of Use X} Y [] N

- If patent claims method(s) of use, please specify approved uses or uses for
which approval is being sought that is covered by patent:
Prophylaxis of influenza .

Name of Patent Owner: Gilead Sciences, Inc.

The following declaration statement is required if the above listed patent
has Composition/Formulation or Method of Use claims.

The undersigned declares that the above stated United States Patent Number
5,763,483 covers the composition, formulation and/or method of use of
oseltamivir phosphate. This product is:

[] currently approved under the Federal Food, Drug, and Cosmetic Act.

OR

[X] the subject of this application for which approval is being sought
(prophylaxis of influenza).

By: Q)éﬂ
ame: Briana C. Buchholz

Date: April 10, 2000
Title: Senior Counsel
Telephone Number: (973) 235-6208




Second US Patent Number: 5,866,601

Expiration Date: February 2, 2016 subject to patent term extension.

Type of Patent-Indicate all that apply:
1. Drug Substance (Active Ingredient)

[X]
2. Drug Product (Composition/Formulation) [X]
3.  Method of Use [

If patent claims method(s) of use, please specify approved uses or uses for
which approval is being sought that is covered by patent:

Name of Patent Owner: Gilead Sciences, Inc.

The following declaration statement is required if the above listed patent
has Composition/Formulation or Method of Use claims.

The undersigned declares that the above stated United States Patent Number
5,866,601 covers the composition, formulation and/or method of use of
oseltamivir phosphate. This product is:

[} currently approved under the Federal Food, Drug, and Cosmetic Act.

OR

[X] the subject of this application for which approval is being sought
(prophylaxis of influenza).

By: \6’“‘4«5 C. ng%
" Name: Briana C. Buchholz

Date: April 10, 2000
Title: Senior Counsel
Telephone Number: (973) 235-6208




Third US Patent Number: 5,952,375
Expiration Date: February 2, 2016 subject to patent term extension.

Type of Patent-Indicate all that apply (check applicable boxes):

1.  Drug Substance (Active Ingredient) X} Y [] N
2. Drug Product (Composition/Formulation) xX] Y [] N
3.  Method of Use [1 Y [] N

If patent claims method(s) of use, please specify approved uses or uses for
which approval is being sought that is covered by patent:

Name of Patent Owner: Gilead Sciences, Inc.

The following declaration statement is required if the above listed patent
has Composition/Formulation or Method of Use claims.

The undersigned declares that the above stated United States Patent Number
5,952,375 covers the composition, formulation and/or method of use of
oseitamivir phosphate. This product is:

[1 currently approved under the Federal Food, Drug, and Cosmetic Act.

OR

(X] the subject of this application for which approval is being sought
(prophylaxis of influenza).

By: C) .
Name: Briana C. Buchholz .
Date: April 10, 2000
Title: Senior Counsel
Telephone Number: (973) 235-6208



97074

A copy of the above information should be submitted with the NDA. For patents
issued after the NDA is filed or approved, the applicant is required to submit that
information within 30 days of the date of issuance of the patent.

To expedite publication in The Orange Book," a deskcopy should be submitted
to:

Mailing address: (US Mail)

US Food and Drug Administration

Center for Drug Evaluation and Research
Division of Data Management and Services
Drug Information Services Team

HFD-93

5600 Fishers Lane

Rockville, MD 20857

OR
Location addresS: (for Federal Express deliveries)

US Food and Drug Administration
Center for Drug Evaluation and Research
Division of Data Management and Services
Drug Information Services Team

HFD-93 Room #235

Nicholson Lane Research Center

5516 Nicholson Lane

Building A

Kensington, MD 20895

Phone (301) 827-5470

OR faxed to: (301) 594-6463
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EXCLUSIVITY SUMMARY for NDA # 21-087 SUPPL # SE1-002

Trade Name Tamiflu Generic Name oseltamivir phosphate
Applicant Name Hoffmann-La Roche, Inc. HFD~ 530
Approval Date November 17, 2000

PART I: IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original
applications, but only for certain supplements. Complete
Parts II and III of this Exclusivity Summary only if you
answer "YES" to one or more of the following questions about
the submission.

a) Is it an original NDA? YES/ / NO /X/
b) Is it an effectiveness supplement? YES /X/ NO / /

If yes, what type(SEl, SE2, etc.)? SE1l

c) Did it require the review of clinical data other than to
support a safety claim or change in labeling related to
safety? (If it required review only of biocavailability
or bioequivalence data, answer "NO.")

YES /X/ NO /__/

If your answer is "no” because you believe the study is a
biocavailability study and, therefore, not eligible for
exclusivity, EXPLAIN why it is a biocavailability study,
including your reasons for disagreeing with any arguments
made by the applicant that the study was not simply a
bioavailability study.

If it is a supplement requiring the review of clinical
data but it is not an effectiveness supplement, describe
the change or claim that is supported by the clinical
data:
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d) Did the applicant request exclusivity?
YES / / NO /X/

If the answer to (d) is "yes," how many years of
exclusivity did the applicant request?

e) Has pediatric exclusivity been granted for this Active
Moiety?

YES /___/ NO /__ /

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9.

2. Has a product with the same active ingredient(s), dosage form,
strength, route of administration, and dosing schedule
previously been approved by FDA for the same use? (Rx to OTC)
Switches should be answered No - Please indicate as such).

YES /___/ NO /X/

If yes, NDA # Drug Name

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON Page 9.

3. Is this drug product or indication a DESI upgrade?

YES /___/ NO /X/
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IF THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY 70 THE
SIGNATURE BLOCKS ON Page 9 (even if a study was required for the
upgrade) .

PART II: FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2, as appropriate)

1. Single active ingredient product.

Has FDA previously approved under section 505 of the Act any
drug product containing the same active moiety as the drug
under consideration? Answer "yes" if the active moiety
(including other esterified forms, salts, complexes, chelates
or clathrates) has been previously approved, but this
particular form of the active moiety, e.g., this particular
ester or salt (including salts with hydrogen or coordination
bonding) or other non-covalent derivative (such as a complex,
chelate, or clathrate) has not been approved. Answer "no" if
the compound requires metabolic conversion (other than
deesterification of an esterified form of the drug) to produce
an already approved active moiety.

YES /X/ NO /___/

If "yes," identify the approved drug product(s) containing the
active moiety, and, if known, the NDA #(s).

NDA # 21-087 Tamiflu 75mg Capsules

NDA #

NDA #

2. Combination product.

If the product contains more than one active moiety (as
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defined in Part II, #1), has FDA previously approved an
application under section 505 containing any one of the active
moieties in the drug product? 1If, for example, the '
combination contains one never-before-approved active moiety
and one previously approved active moiety, answer "yes." (An
active moiety that is marketed under an OTC monograph, but
that was never approved under an NDA, is considered not
previously approved.)

YES /___/ NO /X/
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If "yes," identify the approved drug product(s) containing the
active moiety, and, if known, the NDA #(s).

NDA #

NDA #

NDA #

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO
DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9. IF "YES," GO TO PART
III.

PART III: THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or
supplement must contain "reports of new clinical investigations
(other than bicavailability studies) essential to the approval of
the application and conducted or sponsored by the applicant.”
This section should be completed only if the answer to PART II,
Question 1 or 2, was "yes."

1. Does the application contain reports of clinical
investigations? (The Agency interprets "clinical
investigations” to mean investigations conducted on humans
other than bicavailability studies.) 1If the application
contains clinical investigations only by virtue of a right of
reference to clinical investigations in another application,
answer "yes," then skip to question 3(a). If the answer to
3(a) is "yes" for any investigation referred to in another
application, do not complete remainder of summary for that
investigation.

YES /X/ NO / /
IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON Page 9.
2. A clinical investigation is "essential to the approval" if the
Agency could not have approved the application or supplement

without relying on that investigation. Thus, the
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investigation is not essential to the approval if 1) no
clinical investigation is necessary to support the supplement
or application in light of previously approved applications
(i.e., information other than clinical trials, such as
biocavailability data, would be sufficient to provide a basis
for approval as an ANDA or 505(b) (2) application because of
what is already known about a previously approved product), or
2) there are published reports of studies (other than those
conducted or sponsored by the applicant) or other publicly
available data that independently would have been sufficient
to support approval of the application, .without reference to
the clinical investigation submitted in the application.

For the purposes of this section, studies comparing two
products with the same ingredient(s) are considered to be
bicavailability studies.

(a) In light of previously approved applications, is a
clinical investigation (either conducted by the
applicant or available from some other source,
including the published literature) necessary to
support approval of the application or supplement?

YES /X/ NO / /
If "no,"” state the basis for your conclusion that a
clinical trial is not necessary for approval AND GO
DIRECTLY TO SIGNATURE BLOCK ON Page 9:

(b) Did the applicant submit a list of published studies
relevant to the safety and effectiveness of this drug
product and a statement that the publicly available
data would not independently support approval of the
application?

YES /___ / NO /__ 7
(1) If the answer to 2(b) is "yes,"™ do you personally

know of any reason to disagree with the applicant’s
conclusion? If not applicable, answer NO.
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YES /__/ NO /___/

If yes, explain:
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3. In addition to being essential, investigations must be

(2) If the answer to 2(b) is "no," are you aware of
published studies not conducted or sponsored by the
applicant or other publicly available data that could
independently demonstrate the safety and effectiveness
of this drug product?

YES /___/ NO /X/

If yes, explain:

(c) If the answers to (b) (1) and (b) (2) were both "no,"
identify the clinical investigations submitted in the
application that are essential to the approval:

Investigation #1, Study # WV 15673/WV 15697

Investigation #2, Study # WV 15825

Investigation #3, Study # WV 15799

new"
to support exclusivity. The agency interprets "new clinical
investigation" to mean an investigation that 1) has not been
relied on by the agency to demonstrate the effectiveness of a
previously approved drug for any indication and 2) does not
duplicate the results of another investigation that was relied
on by the agency to demonstrate the effectiveness of a
previously approved drug product, i.e., does not redemonstrate
something the agency considers to have been demonstrated in an
already approved application.

(a) For each investigation identified as “essential to the
approval,” has the investigation been relied on by the
agency to demonstrate the effectiveness of a previously
approved drug product? (If the investigation was relied
on only to support the safety of a previously approved
drug, answer "no.")

Investigation #1 YES / / NO /X/
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(b)

(c)

Investigation #2 YES / / NO /X/
Investigation #3 YES / / NO /X/
If you have answered "yes" for one or more

investigations, identify each such investigation and the
NDA in which each was relied upon:

NDA # Study #
NDA # Study #
NDA # Study #

For each investigation identified as "essential to the
approval,” does the investigation duplicate the results
of another investigation that was relied on by the agency
to support the effectiveness of a previously approved
drug product?

Investigation #1 YES / / NO /X/
Investigation #2 YES / / NO /X/
Investigation #3 YES / / NO /X/

If you have answered "yes" for one or more
investigations, identify the NDA in which a similar
investigation was relied on:

NDA # ' Study #
NDA # Study #
NDA # Study #

If the answers to 3(a) and 3(b) are no, identify each
"new" investigation in the application or supplement that
is essential to the approval (i.e., the investigations
listed in #2(c), less any that are not "new"):

Investigation #1, Study # WV 15673/WV 15697

Investigation #2, Study # WV 15825
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Investigation #3, Study # WV 15799

. To be eligible for exclusivity, a new investigation that is
essential to approval must also have been conducted or
sponsored by the applicant. An investigation was "conducted
or sponsored by" the applicant if, before or during the
conduct of the investigation, 1) the applicant was the sponsor
of the IND named in the form FDA 1571 filed with the Agency,
or 2) the applicant (or its predecessor in interest) provided
substantial support for the study. Ordinarily, substantial
support will mean providing 50 percent or more of the cost of
the study.
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(a) For each investigation identified in response to
question 3(c): if the investigation was carried out
under an IND, was the applicant identified on the FDA
1571 as the sponsor?

Investigation #1

IND # 53093 YES /X/ NO / / Explain:

Investigation #2

IND # YES /___/ NO /__/ Explain:

(b) For each investigation not carried out under an IND or
for which the applicant was not identified as the
sponsor, did the applicant certify that it or the
applicant's predecessor in interest provided
substantial support for the study?

Investigation #1

YES / / Explain NO / / Explain

Investigation #2

1
]

YES / / Explain ! NO / / Explain
]
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(c)

If yes, explain:

Notwithstanding an answer of "yes" to (a) or (b), are
there other reasons to believe that the applicant
should not be credited with having "conducted or
sponsored” the study? (Purchased studies may not be
used as the basis for exclusivity. However, if all
rights to the drug are purchased (not just studies on
the drug), the applicant may be considered to have
sponsored or conducted the studies sponsored or
conducted by its predecessor in interest.)

YES /___/ NO /X/

N\

S

17 A 7

gnat ﬁe/bf Prepargy Date
tle Requlatory Project Manager
Signatuﬁé of(Acting Division Director Date

cC:

Archival NDA
/Division File

HFD-
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Group Leader’s Memorandum
- Tamiflu
Oseltamivir 75 mg capsules

Roche submitted this supplemental application to support the approval of Tamiflu for the
prophylaxis of clinical influenza in adults and adolescents (>13 years). I concur with the
review prepared by Teresa Wu, the primary clinical reviewer for this supplemental
application. I also concur with her conclusions that Tamiflu 75 once daily (for 7 days to
6 weeks) should be approved for the indication proposed.

Studies Submitted

Roche submitted the results from four completed phase 3 studies to support the safety and
efficacy of Tamiflu for the prophylaxis of Influenza. Two seasonal prophylaxis studies
with the same design were conducted in healthy unvaccinated adults in the Northern
Hemisphere. With concurrence from the division, these studies were pooled in a single
analysis to increase statistical power. Another seasonal prophylaxis study was conducted
in elderly residents of skilled nursing homes. About 80% of these study participants were
vaccinated. The fourth study was a post-exposure prophylax:s study in household
contacts (age > I3 years) of an index case.

In the two seasonal prophylaxis studies in healthy unvaccinated adults, two doses of
Tamiflu were studied, 75 mg qd and 75 mg bid. Since no differences in treatment effect
were observed for the two dosing regimens, the once daily regimen was studied in the
other two studies that followed. In the three seasonal prophylaxis studies, Tamiflu was
given for 6 weeks while in the post-exposure prophylaxis in households, Tamiflu was
given daily for seven days.

Efficacy

Overall

For all three study analyses, the incidence of confirmed clinical influenza was lower
among participants receiving Tamiflu compared to those receiving placebo. Although the
overall attack rate among patients receiving placebo was relatively low, ranging from 4-
12%, there was a substantial and unambiguous reduction in influenza among patients
administered Tamiflu. These results were robust to analyses that utilized alternative
definitions for confirmed clinical influenza.

Influenza Virus Infection with Type A vs. B
For the seasonal prophylaxis studies the predominant influenza virus type was A;

consequently, there were too few cases of type B to analyze separately for efficacy. In
contrast to the seasonal prophylaxis studies, influenza type B occurred more frequently in
the post-exposure prophylaxis study. In the intent-to-treat analysis of this study, which
included all contacts regardless of whether the index case had laboratory confirmed
influenza or not, there was a statistically significant reduction in the number of cases of
confirmed influenza type B.



Secondary Complications
Although the applicant conducted analyses comparing the number of secondary

complications (e.g., sinusitis, bronchitis, and lower respiratory tract infections) between
treatment arms, there were too few definitive cases to make any conclusions. In addition,
these cases were not uniformly or rigorously substantiated as bactenal infections. Some
of the symptoms presented as complications of influenza may have been related to the
primary infection itself.

Vaccination

Although Tamiflu is not a substitute for early vaccination as recommended by the
Centers for Disease Control’s Immunization Practices Advisory Committee, the
prophylactic effect of Tamiflu was evident even among elderly individuals who had been
vaccinated. The vaccine was considered to be a good match for the season studied.

In addition, prophylaxis with Tamiflu did not appear to attenuate an antibody response to
influenza among patients who were confirmed to acquire the circulating strain.

Safety

In this safety data base of over 3000 individuals, the most common adverse events
following administration of Tamiflu 75 mg once daily were nausea, vomiting, and
headache. These adverse events occurred at a slightly lower frequency than observed in
studies of the treatment of influenza, in which patients received the same dose twice
daily.

The safety and tolerability profile was similar for elderly and younger study participants.

 Resistance
Due to the low overall infection rate in these studies and the prophylactic effect of
Tamiflu, determination of viral resistance was limited. Fewer than 10 isolates from
subjects who had culture positive influenza after receiving Tamiflu were evaluable.
However, among these few isolates neuraminadase susceptibility appeared to be similar
to that reported for wild-type virus strains. '

Special Populations
The use of Tamflu for the treatment of influenza in children has been studied in separate
clinical trials.

Elderly patients, including those with stable uncomplicated chronic obstructive airways
disease or cardiac disorders, tolerated Tamiflu similarly to healthy adults.

The applicant has studied Tamiflu plasma exposure measures in patients with renal
insufficiency. To date, dosing recommendations have been devised for treatment of
influenza in patients with all degrees of renal impairment and for prophylaxis of
influenza in patients with a creatinine clearance as low as 10 mL/min.



Conclusions

The safety and efficacy of Tamiflu for the prophylaxis of Influenza A and B has been

sufficiently demonstrated. This supplemental NDA should be approved for the proposed
indication.

(ST

UW@ Murray M.D., M.l@




DIVISION OF ANTIVIRAL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA#: 21-087

CHEMISTRY REVIEW #: 2 DATE REVIEWED: 10/31/00

SUBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
SE1-002 5/22/00 5/22/00 6/1/00
NAME & ADDRESS OF SPONSOR: Hoffman-LaRoche, Inc

340 Kingsland St
Nutley, NJ 07110

DRUG PRODUCT NAMES: '
Proprietary Tamiflu®
Nonproprietary oseltamivir capsules

Code Name Ro 64-0796

PHARMACOLOGICAL CATEGORY:; Viral neuraminidase inhibitor

INDICATION: Prophylaxis of influenza's A and B
DOSAGE FORM/STRENGTH: Capsule/75 mg
ROUTE OF ADMINISTRATION: Oral

CHEMICAL NAME/STRUCTURAL FORMULA:

(3R,4R,5S)-4-Acetylamino-5-amino-3-(1-
ethylpropoxy)-1-cyclohexene-1-carboxylic
acid, ethyl ester, phosphate (1:1)

O,, CO,Et

Mol Form. - C1gH28N204

AcHN

NH2 : H3PO4



SUPPORTING DOCUMENTS:
NDA 21-087 Hoffman-LaRoche, Inc. oseltamivir capsules Chemist's review 1

— Hoffman-LaRoche, Inc. oseltamivir capsules Chemist's review 1

RELATED DOCUMENTS:
None
CONCLUSIONS & RECOMMENDATIONS:

This application is in conformance with section 505(b) of the Food, Drug and
Cosmetic Act (as amended) in relation to chemistry manufacturing and controls
procedures and may be approved from this standpoint.

Dan Boring, R.Ph., Ph.D., Review Chemist for HFD-530

Concurrence:

HFD-530-/SMiller

cc:

NDA 21-087 Original HFD-530/DBoring HFD-530/GCarmouze
HFD-530 Division File HFD-530/SMiller HFD-530/TWu
HFD-830/CChen HFD-530/JMurray HFD-530/TYuen

HFD-530/JZheng HFD-530/NBattula



REMARKS/COMMENTS:

Tamiflu (Oseltamivir phosphate capsules) was approved for the treatment of
influenzas A and B on 10/27/1999. It is a viral neuraminidase inhibitor that curtails viral
shedding. The product is a hard gelatin capsule that is dosed as one 75 mg capsule taken
twice daily for 5 days.

This efficacy supplement provides information to support approval of a
prophylaxis regimen consisting of one 75 mg Tamiflu capsule taken daily for at least 7
days. This may be repeated every 2 weeks as needed, if exposed to influenza.

The supplement contained no changes to chemistry, manufacturing and controls
(CMC). Therefore, there are no CMC approval issues.



Dan Boring
11/2/00 12:25:55 PM

CHEMIST
prophylaxis indication for capsules

Stephen Paul Miller
11/2/00 04:52:52 PM
CHEMIST

I concur - caveat lector



STATISTICAL REVIEW AND EVALUATION

NDA#:

APPLICANT:

NAME OF DRUG:
INDICATION:

TYPE OF REVIEW:
DOCUMENTS REVIEWED:

MEDICAL INPUT:

21-087/8-002

Hoffman-La Roche Inc.

Oseltamivir

Prophylaxis of Influenza Infection
clinicall

Volumes 3, 18, 27, 42, 76, 94

Teresa Wu, M.D. (HFD-530)



STATISTICAL REVIEW AND EVALUATION
NDA# : : 21-087/8-002
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1. Background
1.1 Objectives in Trials

The applicant submitted four pivotal randomized, double
blind, placebo controlled clinical trials with oseltamivir,
trial 15825, trials 15673 and 15697 pooled into one, trial 15708,
and trial 15799.

The primary objective of these studies was to compare the
clinical and antiviral efficacy of oseltamivir at doses of 75 mg
gd or 75 mg bid to that of placebo in prophylaxis of influenza.
The study population in trials 15673 and 15697 was healthy
unvaccinated adults in Northern hemisphere communities
experiencing an influenza outbreak. The study populations in
trials 15825 and 15708, respectively, were nursing home residents
in the Southern and Northern hemispheres, respectively, during
influenza outbreaks at the home. The study population in trial
15799 was family members of influenza patients who were not
themselves receiving oseltamivir.

1.2 Summary of Study Designs
1.2.1 Trials 15825 and 15708: Nursing Home Studies

Both studies were double-blind, randomized, two-arm,
parallel, placebo-controlled, multi-center trials carried out in
residential homes for elderly people. A local outbreak was
defined as two cases in immediate vicinity within 7 days or ome
case in the home itself. When a local outbreak was detected,
subjects were randomized in a 1:1 ratio to either 75 mg
oseltamivir or placebo gqd for 6 weeks. Randomization was
stratified by vaccination status and pre-existing chronic
obstructive airways disease (COAD). Trial 15825 was conducted in
the US (16 investigators), the UK (1 investigator), France (4
investigators), Belgium (2 investigators), and the Netherlands (3
investigators). Trial 15708 was conducted in the Australia (6
investigators), New Zealand (2 investigators), South Africa (2
investigators), and Brazil (1 investigator).



1.2.2 Trials 15673 and 15697: Community Studies

Both studies were double-blind, randomized, three-arm,
parallel, placebo-controlled, multi-center trials with healthy
unvaccinated adults recruited from communities near the
participating centers at the beginning of the influenza season.
A local outbreak was defined as increased frequency of pneumonia,
respiratory illness, and isolation of influenza virus at local
labs. When a local outbreak was detected, subjects were
randomized in a 1:1:1 ratio to either 75 mg oseltamivir bid, 75
mg oseltamivir qd plus placebo qd, or placebo bid for 6 weeks.
Trial 15673 was conducted at 3 centers in Virginia. Trial 15697
was conducted at 2 centers in Texas and 1 in Kansas City.

1.2.3 Trial 15799: Family Study

This study was a double-blind, cluster randomized, two-arm,
parallel, placebo-controlled, multi-center trial recruiting
families of 3 to 8 members. After a local influenza outbreak and
the occurrence of coryza plus cough in an index case within the
family, the family was randomized in a 1:1 ratio to either 75 mg
ogeltamivir or placebo gqd for 7 days. The index case received
only paracetomol/acetaminophen for symptom relief. The remaining
family members received the randomly assigned treatment for 7
days. These treated subjects had to live in the house for at
least 2 days before and 3 days after the identification of the
index case and had to maintain daily contact with the index case.

The trial was conducted at 35 centers in the U8, 11 centers in
Canada, 1 center in Denmark, 6 centers in Finland, 6 centers in
Germany, 3 centers in the Netherlands, 2 centers in Norway, 1
center in Switzerland, and 8 centers the UK.

1.3 Subject Accounting and Baseline Characteristics
1.3.1 Trial 15825: Nursing Home Study

572 subjects were enrolled in the trial 15825. Of these,
548 received treatment. The subjects were enrolled at centers in
the US and EBurope. The treated population was 69% female with an
age range of 64 to 96 years (mean age 82 years). They were 92%
white, 4% black and 4% Hispanic. 80% were vaccinated for
influenza; 14% had COAD.
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Table 1.3.1 A summarizes the subject status in trial 15825.

TABLE 1.3.1 A
SUBJECT STATUS IN TRIAL 15825

Oseltam
75 mg Placebo
Randomized, Received Drug 276 272
Completed Study 244 249
Discontinued 32 23
Adverse Event 19 11
Lost to Follow-up 13 12

1.3.2 Trial 15708: Nursing Home Study

385 subjects were enrolled in the trial 15708. Of these,
372 received treatment. The subjects were enrolled at 14
residential homes in all three continents of the southern
hemisphere. The treated population was 59% female with an age
range of 65 to 95 years (mean age 79 years). They were 99%
white. 69% were vaccinated for influenza; 12% had COAD.

Table 1.3.2 A summarizes the subject status in trial 15708.

TABLE 1.3.2 A
SUBJECT STATUS IN TRIAL 15708

Oseltam
75 mg Placebo
Randomized, Received Drug 190 182
Completed Study 163 162
Discontinued 27 20
Adverse Event 5 7
Lost to Follow-up 22 13



1.3.3 Trials 15673 and 15697: Community Studies

1562 subjects were randomized in the trials 15673 and 15697
pooled. The subjects were enrolled at centers in the US. The
treated population was 63% female with a mean age of 34 years.
They were 80% white, 11% black and 3% Hispanic.

Table 1.3 B summarizes the subject status in trials 15673
and 15697.

TABLE 1.3 B
SUBJECT STATUS IN TRIALS 15673+15697

Oseltam Oseltam
75 mg qd 75 mg bid Placebo
Randomized 520 521 521
Trial 15673 268 268 268
Trial 15697 252 253 253
Started Drug 520 520 519
Completed Study 503 504 498
Discontinued 17 17 23
Adverse Event 8 7 10
Refused 4 4 9
Lost to Follow-up 5 6 4

1.3.4 Trial 15799: Family Study

Trial 15799 randomized 962 contact cases associated with 377
index cases. 464 contacts were randomized to placebo and 498 to
75 mg oseltamivir gqd. The subjects were enrolled at 76 centers
in North America and Burope. The treated population was 51%
female with a mean age of 33 years. They were 86% white and 9%
Hispanic.

Table 1.3 C summarizes the subject status in trials 15799,
as reported by the sponsor. The reader will note that there are
'7 fewer index cases in this table than in the preceding
paragraph. These are the numbers which are reported by the
sponsor in adjacent tables in their report. The sponsor also
does not document how withdrawals were distributed relative to
infected and non-infected index cases.



TABLE 1.3 C
SUBJECT STATUS IN TRIAL 15799
Oseltam
75 mg Placebo
Randomized Total

Index Cases 193 177
Contact Cases 498 464
Randomized Non Infected Index
Index Cases 109 98
Contact Cases 288 262
Randomized Infected Index Cases
Index Cases 84 79
Contact Cases 205 200
Randomized Total
Completed Study 486 458
Discontinued 12 6
Adverse Event 5 0
Refused Treatment 5 6
Lost to Follow-up 2 0

Summary of Methods of Assessment

1 Schedule of Measurements

1.1 Trials 15825 and 15708: Nursing Home Studies and Trials
15673 and 15697: Community Studies

S TR

.4
.4.
.4.

Upon detection of influenza in the local community, subjects
were asked if they still consented to be in the study and, if so,
were given diary cards on which they recorded oral temperature
and 7 influenza symptoms, (cough, sore throat, nasal symptoms,
headache, myalgia, sweats/chills, fatigue). This was done daily
for six weeks. In the community trials, 15673 and 15697, the
diary cards also recorded use of concomitant medicine to treat
symptoms. In the nursing home trials, 15825 and 15708, baseline
concomitant medicines were recorded on the case report form. The
subjects recorded new concomitant medications on the diary cards.

Subjects were seen by their doctor or nurse at baseline,
week 3, week 6, week 8, and on any occasion when they felt ill or



had a fever. Nose and throat swabs for viral culture were taken
at baseline and at illness visit. Viral antibody titer was
measured at baseline and at week 8. 1In the nursing home trials,
15825 and 15708, the health care examiner also recorded five
illnesses secondary to influenza (sinusitis, otitis media,
pneumonia, lower respiratory tract infection, bronchitis) if they
occurred at any time.

1.4.1.2 Trial 15799: Family Study

Within 48 hours of the diagnosis of influenza-like illness
in any family member, the family returned to the clinic and were
given diary cards. The contact cases recorded oral temperature
and 7 influenza symptoms, (cough, sore throat, nasal symptoms,
headache, myalgia, sweats/chills, fatigue) and use of concomitant
medicine to treat symptoms. This was done daily for seven days.

Index cases were seen by their doctor or nurse at baseline
and at day 10-25. Throat and nasal swabs for viral culture were
taken at baseline, blood for viral antibodies at baseline and day
10-25. Contact cases were seen at baseline, at first occurrence
of any influenza-like illness, at day 8, and at 21 + 4 days.

Nose and throat swabs for viral culture were taken at every
vigit. Viral antibody titer was measured at baseline, day 8, and
day 21 + 4.

1.4.2 Assessment of Treatment Effects

In all five trials, the primary endpoint was occurrence of
laboratory confirmed clinical influenza. This was defined as
fever (temperature > 99°) plus one respiratory symptom (cough,
sore throat, nasal symptoms) plus one constitutional symptom
(headache, myalgia, sweats/chills, fatigue) confirmed by either
virus shedding within 2 days of symptom onset or four-fold
increase in influenza antibody.

In the four community or nursing home studies, two
sensitivity analyses. were also conducted. In the first analysis,
all subjects in all arms who discontinued early were considered
to contract influenza. In the more challenging analysis, all



subjects who discontinued early were considered to contract
influenza in the oseltamivir arms only.

In the nursing home trials, 15825 and 15708, the incidence
rate of the five secondary illnesses listed above in section 1.3
was a secondary endpoint.

5 Summary of Statistical Analysis
5.1 Trials 15825 and 15708: Nursing Home Studies

1.
1.

The primary endpoint of laboratory confirmed influenza
incidence was analyzed using a Fisher exact test. This endpoint
was also analyzed separately for the two strata of vaccination
status and for the two strata of presence of COAD in trial 15825.

1.5.2 Trials 15673 and 15697: Community Studies

The primary endpoint of laboratory confirmed influenza was
analyzed using the Fisher exact test. The asponsor claimed to use
a bootastrap adjustment for multiple comparisons but the FDA
statistical reviewer notes that there is no such thing.

1.5.4 Trial 15799: Family Study

The primary endpoint was occurrence of laboratory confirmed
clinical influenza in contacts of the index case. Two analyses
were done. In one analysis, every contact case was considered as
a separate chance to get influenza. A method published by Donner
in Applied Statistics, 1998 was used to adjust for the clustered
randomization of contact cases. 1In the second analysis, every
household was considered as a unit with either no influenza in
the contact cases or at least one influenza contact case. 1In
this analysis, the Fisher exact test was used. It does not
appear that this test was stratified by number of contact cases,
although one would expect that the risk of any influenza among
the contacts would increase as the number of contact cases
increases.




2. Summary of Applicant's Results
2.1 Trial 15825: Nursing Home Study

Results for the primary endpoint, incidence of laboratory
confirmed influenza, for all subjects are summarized in table
2.1 A. Table 2.1 B contains the results for the two sensitivity
analyses in which early discontinuers are conasidered as influenza
cases, either in both arms or on cseltamivir only. Results for
the subsets defined by vaccination status and presence of COAD,
are summarized in table 2.1 C.

TABLE 2.1 A
Incidence of Confirmed Influenza, Trial 15825
Placebo Osel. 75 mg

N (Treated) 272 276
Confirmed Influenza 12 1
Rate 4.4% 0.4%
95% Con Int for Difference 1.5% -~ 6.5%
p-value ] .002

TABLE 2.1 B
Incidence of Confirmed Influenza + Discontinuation,
Trial 15825 :
_ _ Placebo Osel. 75 mg p-value
All Discontinue = Influenza 21/272 14/276 .23
Oseltam Only = Influenza 12/272 14/276 .84



TABLE 2.1 C
Incidence of Confirmed Influenza, Trial 15825
By Vaccination Status and Presence of COAD
Placebo Osel. 75 mg

Vaccinated _

Influenza/N 11/218 1/222
Rate 5.0% 0.5%
Unvaccinated

Influenza/N 1/54 0/54
Rate 1.9% 0%
Wwith COAD

Influenza/N 3/39 1/39
Rate 7.7% 2.6%
Without COAD

Influenza/N 9/233 0/237
Rate 3.9% 0%

There was a statistically significant difference of 1.5% to
6.5% in incidence rate of confirmed influenza in the oseltamivir
arm compared to placebo. The treatment effect was qualitatively
the same in subjects with and without COAD. The treatment effect
was not observed to be reduced in vaccinated subjects.
(The FDA reviewer notes that the higher incidence rate of
influenza in vaccinated placebo subjects than in unvaccinated
placebo subjectas was not statistically significant, Fisher exact
p-value of .47).

There was also a statistically significant increase in the
incidence of complications of influenza (sinusitis, otitis media,
pneumonia, lower respiratory tract infection, bronchitis). The
results on this secondary analysis are summarized in table 2.1 D.
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TABLE 2.1 D
Incidence of Influenza Complications, Trial 15825
‘ Placebo Osel. 75 mg

N (Treated) 272 276
Confirmed Influenza 7 1
Rate 2.6% 0.4%
95% Con Int for Difference 0.2% - 4.2%
p-value .037

2.2 Trial 15708: Nursing Home Study

There was too little incidence of influenza in the nursing
homes included in this trial for any statistically significant
results to be possible. Results for the brimary endpoint,
incidence of laboratory confirmed influenza, for all subjects are
summarized in table 2.2 A.

TABLE 2.2 A
Incidence of Confirmed Influenza, Trial 15708
Placebo Osel. 75 mg

N (Treated) 182 190
Confirmed Influenza 1 1
Rate 0.5% 0.5%
p-value NS

2.3 Trial 15673+15697: Pooled Community Studies

Regults on the primary endpoint are summarized in table

2.3 A. Sensitivity analyses in which early discontinuations in
all or only oseltamivir arms are given in table 2.3 B. These

sensitivity analyses were only done for the gqd arm, since that
arm is the preferred dose.
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TABLE 2.3 A
Incidence of Confirmed Influenza, Trials 15673+15697

Oseltam Oseltam
Placebo 75 mg qd 75 mg bid
N (Treated) 519 520 520
Confirmed Influenza 25 6 7
Rate 4.8% 1.2% 1.3%
95% Con Interval for
Difference from Placebo 1.6% - 5.7% 1.4% - 5.6%
p-value .001 .001

TABLE 2.3 B
Incidence of Confirmed Influenza + Discontinuation,
Trials 15673+15697
Placebo Osel. 75 mg qd p-value
All Discontinue = Influenza 35/519 16/520 .006
Oseltam Only = Influenza 25/519 16/520 .16

There was a sta;istically significant difference of
1.5% - 5.5% in the incidence rate of confirmed influenza in both
oseltamivir arms compared to placebo.

Incidence rates for three other endpoints are summarized in
table 2.3 C. These are laboratory confirmed virus with URTI
(upper respiratory tract illness with symptoms not meeting the
definition of clinical influenza), asymptomatic laboratory
confirmed virus, and adverse events.
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TABLE 2.3 C
Incidence of Other Endpoints, Trials 15673+15697

Oseltam Ogeltam
Placebo 75 mg qd 75 mg bid

N (Treated) 519 520 520
Confirmed URTI 11 9 8
Asymptomatic Virus 19 13 - 12
Adverse Events 384 414 408
p-value .073

Nausea 37 63 76
p-value .001

Vomiting 4 13 14
p-value .051

There was no statistically significant difference among the
arms in incidence rates of laboratory confirmed influenza virus
with non-clinical symptoms or asymptomatic. There were more
adverse events with oseltamivir. The main source of these extra
adverse events were gastro-intestinal events, particularly nausea
and vomiting. The sponsor did not report any tests for
statistical significance of these results. The p-values for
adverse event rates in this table were calculated by the FDA
reviewer, using a Pearson chi-square for equality of rates among
the arms.

2.4 Trial 15799: Pamily Study

The results on the primary endpoint are summarized in table
2.4 A. Two analyses are presented. The first analyzed incidence
rate by contact cases, adjusting for the clustered randomization.
The second analyzed incident rate by clusters. The results of
sengitivity analyses counting early discontinuers as influenza
cases are given in table 2.4 B.
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TABLE 2.4 A
Incidence of Confirmed Influenza, Trial 15799
Placebo Osel. 75 mg
By Contact Cases

N (Infected Index Case) 200 205
Confirmed Influenza 24 2
Rate 12% 1.0%
p-value .0001

By Clusters

N (Infected Index Case) 79 84
Confirmed Influenza 17 . 2
Rate 22% 2.4%
95% Con Int for Difference 9.5% -~ 29%
p-value .0001

The incidence of influenza was statistically significantly
lower in the subjects given prophylactic oseltamivir, regardless
of the method of analysis. The results of sensitivity analyses
counting early discontinuers as influenza cases are given in
table 2.4 B. '

TABLE 2.1 B
Incidence of Confirmed Influenza + Discontinuation,
Trial 15825
Placebo Osel. 75 mg pP-value
All Discontinue = Influenza 25/200 8/205 .012
Oseltam Only = Influenza 24/200 8/205 .018
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3. Summary of Applicant's Conclusions

The applicant concluded that use of 75 mg qd oseltamivir
resulted in significant reduction in influenza incidence compared
to placebo for the period for which it is taken. Furthermore,
there was no statistically or practically significant increase in
side effects, compared to oseltamivir for influenza treatment.
This was true even for elderly subjects with high rates of co-
morbidity taking oseltamivir for up to six weeks.
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4. Statistical Reviewer's Comments and Analyses

There are three issues that the applicant does not discuss
in detail. These are 1) the early discontinuations, 2) the
increased incidence of nausea and vomiting, and 3) the
statistical significance of the observed reduced incidence of
influenza complications in trial 825.

4.1 Early Discontinuations

The applicant reports a sensitivity analysis in which all
early discontinuers considered to have been confirmed influenza
cases. There was no statistically significant difference between
the arms in this analysis. The applicant makes no comment on the
loss of statistical significance in this analysis.

The FDA reviewer notes that it seems unreasonable to assume
that all subjects lost to follow-up actually had influenza. Only
5-12% of subjects on the placebo arm had influenza in the various
trials. Furthermore, the subjects discontinuing the study were
observed for at least a portion of the prophylaxis period, often
a substantial fraction. Even allowing for the possibility that
subjects discontinuing early were at higher risk than those
observed to the end, it is unlikely that they all had influenza.

The FDA reviewer did a sensitivity analysis in which all
subjects who discontinued early had a higher risk of influenza
from the time of drop-out to the scheduled end of the sgtudy. The
risk was assumed to be a multiple of the estimated risk for
placebo subjects. The results may be briefly summarized. Even
if discontinuing subjects were at a risk of influenza that was
six times higher than that for observed placebo subjects, the
imputed difference in incidence rates between oseltamivir and
placebo would be statistically significant.
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4.2 Increased Risk of Nausea and Vomiting

The applicant mentioned that there was an increased rate of
nausea and vomiting observed with oseltamivir compared to
placebo. The applicant did not mention that this increase was
statistically significant.

The FDA reviewer computed the mean number of days on which
subjects reported nausea or vomiting on each arm and compared
that with the mean duration of episodes of lab confirmed
influenza starting during prophylaxis on each arm. An episode of
influenza was assumed to last until the subject was afebrile and
symptom free. In computing these means, subjects who had no
nausea or no influenza were included with durations of zero.

The mean durations for each arm in each trial as well as the
differences between the placebo and tamiflu arms are given in
table 4.2 A.

_ TABLE 4.2 A
DURATIONS OF NAUSEA/VOMITING & INFLUENZA

ALL TRIALS
Trial, Arm Nausea/Vomiting Confirmed Influenza
Duration Compared to Duration Compared to
Placebo Placebo
Trial 673+697 .
Placebo .2 days . .54 days
Tamiflu BID .9 days +.7 days** .09 days -.5 days**
Tamiflu QD .5 days +.4 days .04 days -.5 days**
Trial 799
Placebo .08 days . .68 days
Tamiflu QD .19 days +.1 days* .08 days -.6 days*r
Trial 708
Placebo .1 days .
Tamiflu QD .8 days +.7 days**
Trial 825
Placebo .43 days . .18 days
Tamiflu QD .30 days -.1 days .03 days -.2 days

** gtatistically significant at level < .05
* gtatistically significant at level <.10 but > .05

Trial 708 had only two cases on»influenza, one in each arm,
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so mean durations of influenza in that trial were not included.
The overall impression is that the 75 mg qd dose of oseltamivir
increased days with nausea or vomiting by .3 days over placebo
and decreased influenza duration by .5 days. This comparison
says nothing about the comparative risks of influenza versus drug
induced nausea.

4.3 Incidence of Influenza Complications

In table 2.1 D above, the applicant reported that the
incidence rates of influenza complications in trial 825 were 2.6%
= 7/272 in the placebo arm and .4% = 1/276 in the oseltamivir
arm, a difference which was statistically significant at
level .037. '

This is a statistically valid assertion about an
unconditional probability. A subject is at lower risk of
influenza complications when given oseltamivir prophylaxis. The
reduced risk of influenza infection is part of the reason for the
reduced of complications.

Proposed wording in the labelling may also appear to make a

claim about a conditional probability, namely,

— The appropriate table for examination of this
conditional claim is one in which the total for each arm is all
subjects with laboratory confirmed influenza, not all subjects
enrolled. For this claim, the incidence rates of influenza
complications were 30% = 7/23 in the placebo arm and 7% = 1/15 in
the oseltamivir arm. A Fisher exact test with this table shows
that the difference was not statistically significant, with a p-
value of .1l.

It would therefore be inappropriate to make any label claim

that

N ———————————
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5. Statistical Reviewer's Summary

The applicant has shown that oseltamivir at 75 mg bid is an
effective prophylactic against influenza, both for short term
prophylaxis against intra-family transmission and for long term
(6 weeks) prophylaxis against community based influenza in a high
risk population. The only observable increased risk was an
increase in nausea/vomiting of about 1/3 day during long term
prophylaxis. There is reduced incidence of complications of
influenza which appears to be entirely attributable to the
reduced of influenza.

Thomas Hammerstrom, Ph.D.
Mathematical Statistician

Concur: Dr. Soon

ce:
Archival NDA #21-087/8-002

HFD-530

HFD-530/Dr. Jolson
HFD-530/Dr. Birmkrant
HFD-530/Ms. Carmouze
HFD-530/Dxr. Murray
HFD-530/Dr. Wu .
HFD-725/Dr. Bammerstrom
HFD-725/Dr. Soon
HFD-725/Dr. Huque
HFD-725/Ms. Robinette
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW

NDA: 21-087 (Supplement SE1-002)
TYPE: P
DRUG: Oseltamivir (Tamiflu) 75 mg capsule
APPLICANT: Hoffmann-La Roche
REVIEWER: Jenny H. Zheng, Ph.D.

Prabhu Rajagopalan, Ph.D.
TEAM LEADER: Kellie Reynolds, Pharm.D.

CLINICAL DIVISION: 530
SUBMISSION DATE: May 22, 2000
PDUFA GOAL DATE: November 22, 2000
Briefing: Not required

Executive Summary

Oseltamivir phosphate (Tamiflu, Ro 64-0796) 75 mg BID for 5 days has been
previously approved for treatment of influenza in adults. Oseltamivir is an ethyl ester
prodrug of oseltamivir carboxylate (Ro 64-0802), a potent and specific inhibitor of the
neuraminidase enzyme of influenza virus. This NDA supplement seeks approval of
oseltamivir for the prevention of influenza using 75 mg QD for at least 7 days.

Pharmacokinetics were well characterized in original NDA, and are supportive in
this NDA. Approval of this NDA supplement will be based on safety and efficacy data
from studies in naturally acquired influenza (N=3434). The pharmacokinetic portion of
this NDA supplement consists of four studies:

(1) Pharmacokinetics of Ro 64-0796 and Ro 64-0802 in ESRD subjects on hemodialysis
& peritoneal dialysis (Study PP 15974, Volumes 9-10, review — Pages 3-9),

(2) Pharmacokinetic drug interaction of Ro 64-0796 and amoxicillin in healthy
volunteers (Study NP15901, Volumes 11-12, review — Pages 10-12)

(3) Pharmacokinetics of Ro 64-0796 and Ro 64-0802 in the prophylaxis of influenza in
volunteers experimentally inoculated with the human influenza B virus (NP15757,
Volume 13, review — Pages 13-14)

(4) Pharmacokinetics of oral Ro 64-0796 and Ro 64-0802 in the prophylaxis against
experimental inoculation with human influenza virus (GS 97-802, Volume 14, review
— Pages 15-16).

PP15974 and NP15901 were conducted in compliance with post-marketing
commitments made by the applicant. Pharmacokinetics of Ro 64-0796 and Ro 64-0802
were studied during the prophylaxis against experimental inoculation with human
influenza viruses to confirm that the pharmacokinetics of Ro 64-0796 and Ro 64-0802
are similar between healthy volunteers and subjects with experimentally induced and
naturally acquired influenza.




This review addresses oseltamivir dose adjustments in patients with creatinine
clearance (CLcr) < 30 mI/min. including those on dialysis, when oseltamivir is
administered for treatment or prophylaxis of influenza.

The onginal approved label for treatment of influenza indicates that patients with
CLcr between 10-30 mI/min should receive oseltamivir 75 mg QD for 5 days rather than
75 mg BID. Although this regimen produces Ro 64-0796 and Ro 64-0802 concentrations
much higher than those observed in patients with normal renal function who receive 75
mg BID, the safety profiles for oseltamivir supported this higher exposure for 5 days.

Because the prophylaxis regimen involves treatment for up to 6 weeks, patients
with CLcr between 10-30 ml/min require a dose reduction: 75 mg every other day. The
adjusted regimen will provide similar exposure as observed in adults with normal renal
function who received 150 mg BID.

Study PP15974 shows that drug exposure for 4 days after single 75 mg of Ro-64-
0796 oral dose in ESRD subjects on hemodialysis & peritoneal dialysis is more than 5-
fold higher compared to that in subjects with normal renal function after 75 mg of Ro-64-
0796 BID, but is comparable to that in subjects with CLcr between 10 to 30 ml/min after
75 mg of Ro 64-0796 QD. The applicant has provided simulations using different 30 mg
dosing regimens, but does not want to recommend dosing regimens for treatment or
prophylaxis of influenza for ESRD subjects on dialysis at this time. The sponsor would
prefer to conduct another clinical study as a Phase IV commitment.

Study NP15901 indicates that amoxicillin does not affect the pharmacokinetics of
Ro 64-0796 and its metabolite Ro 64-0802. Concomitant administration of oseltamivir
and amoxicillin does not affect the pharmacokinetics of this antibiotic. Therefore, these
two drugs can be administered concomitantly. In general, Ro 64-0796 and Ro 64-0802
appear to be weak competitors for drugs that undergo renal tubular secretion via the
anionic pathway.

Studies NP15757 and GS 97-802 demonstrate that pharmacokinetics of Ro 64-
0796 and Ro 64-0802 administered for the prophylaxis against experimental inoculation
with human influenza viruses are comparable to the previous studies in treatment of
influenza in healthy volunteers and subjects with experimentally induced and naturally
acquired influenza.

Individual reviews are attached.



A single oral dose, multi-center study of the PK, safety and tolerability of Ro 64-
0796/GS4104 in ESRD subjects on hemodialysis & peritoneal dialysis
(Protocol PP15974, Volumes 9-10)

Background: A previous study (WP 15648) has shown that total exposure for both Ro
64-0796 and Ro 64-0802 increases as renal clearance decreases. Dialysis subjects were
not enrolled in the previous study, and are now studied separately as a Phase [V
commitment.

Objective: To assess the pharmacokinetics of oseltamivir and its active metabolite in
hemodialysis and peritoneal dialysis subjects; and to evaluate the safety and tolerability

of oseltamivir in hemodialysis and peritoneal dialysis subjects.

Investigator and study location:

Subjects: 24 male or female ESRD subjects aged between 18 and 66 years (12 on
hemodialysis and 12 on peritoneal dialysis).

Study design: This is a multi-center, single oral dose, open label study in ESRD subjects
on hemodialysis and peritoneal dialysis. Hemodialysis subjects had routine dialysis three
times a week. Subjects received a single oral 75mg dose of oseltamivir (Ro 64-0796) 48
hours prior to their next dialysis, and 30 minutes after receiving a standard meal.

Subjects were dialyzed over the 48-52 hour time period. Peritoneal dialysis subjects had
the dialysate changed 4 times per day. Immediately preceding the commencement of the
morning peritoneal dialysis procedure, and 30 minutes after receiving a standard meal,
subjects received a single oral 75mg dose of Ro 64-0796. The dialysate was changed at 5
hours, 10 hours, 15 hours and 24 hours post dose.

Formulations: Capsule containing 75mg Ro 64-0796 (/V 14, Market Formulation).

Sample collection for PK analysis: Blood samples were taken for the analysis of Ro 64-
0796 and its metabolite Ro 64-0802. For hemodialysis patients, samples were taken at: 0
(predose), 0.5, 1,1.5,2,3,4,5,6,8, 10, 12, 15, 24, 36, 48, 48.5, 49, 49.5, 50, 51, 52, and
53 hours post dose, and just prior to the subjects next scheduled dialysis. During dialysis
(48-52 hr), samples were taken from both ‘arterial’ (blood inflow) and ‘venous’ site
(blood outflow) of the dialyzer.

For peritoneal dialysis patients, samples were taken before dosing and at 0.5, I,
1.5,2,3,4,5,6,8,10, 12, 15, 24, 36, 48 and 72 hours post-dose. Dialysate samples were
collected at 5, 10, 15 and 24 hours post dose. , :

All urine samples were collected over 0-12, 12-24, 24-36, and 36-48 hours post

dose.



Analytical methodology: Plasma and urine samples were assayed for concentrations of
Ro 64-0796 and its active metabolite Ro 64-0802 by a HPLC/MS/MS analytical method.

Pharmacokinetic data analysis: Pharmacokinetic parameters were estimated by
noncompartmental methods.

Pharmacokinetic results and discussions:
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Figure I shows the plasma concentrations of Ro 64-0796 and Ro 64-0802 in
hemodialysis patients. Figure 2 shows the plasma concentrations of Ro 64-0796 and Ro
64-0802 in peritoneal dialysis patients. Table | Compares Ro 64-0802 mean (SD)
pharmacokinetic parameters in dialysis subjects with patients with different renal
function.

The data show that, compared to subjects with severe renal impairment (creatinine
clearance (CLcr) between 10 to 30 ml/min) after 75 mg of Ro 64-0796 OD, Cpnax of Ro
64-0802 is not higher and AUC is up to 30% higher over 2 days in hemodialysis and
peritoneal dialysis patients. However, compared to subjects with normal renal function
(CLcr > 90 ml/min) after 75 mg of Ro 64-0796 BID for 5 days, Cmax is about 10-fold
higher, and AUC is 7 to 8-fold higher over 2 days and 5-fold higher over 4 days in
hemodialysis and peritoneal dialysis patients after a single 75 mg dose of Ro 64-0796.
The increased drug exposure is due to reduction of total clearance and renal clearance in
this group of patients (Table 1). The results show that drug exposures, measured by Ro



64-0802, are comparable between ESRD subjects (CLcr < 10 mI/min) on hemodialysis or
peritoneal dialysis after single 75 mg of Ro 64-0796 and subjects with severe renal
impairment (CLcr between 10 to 30 ml/min) after 75 mg of Ro 64-0796 OD (approved
regimen for treatment). However, this drug exposure level is much greater than that in
subjects with normal renal function after 75 mg of Ro 64-0796 BID (approved regimen
for treatment).

Hemodialysis Pentoneal Creatinine Markedly Creaunine Markedly
dialysis clearance>90 | reduced clearance>90 | reduced
mbl/min creatinine ml/min creatinine
clearance 10- clearance (10-
30 m/min 30 ml/min)*
75 mg dose Single Single Single Single Multiple BID | Multiple QD
Crar 2131 (533) 1885 (475) 225(49) 1102 (283) 348 (64) 3,039
Trmax (hr) 27.3(6.9) 18.0 (6.6) 3.8(1.0) 8.4(1.7) 3.0¢0.7) 52(L.h)
AUC,. NA 152,081 2227 (410) 30,125 NA NA
(ng.hr/ml) (72.393) (10,905)
AUCo.q 82527 68.358 NA NA 10,800* 62,636
(ng hr/ml) (20,239) (20,857)
AUCo.06 106,314 108.998° NA NA 21,757° 125,272
(ng.hr'ml) (26.029) (92 h) { (37.807)
CLF 14,5 (3.2)° 19.0(9.1) 532(118) 423065 |4830117) | 412
(mi/min)
CLr{mVmin)* | 0.4 (0.7) 2.4(5.8) 297 (65) 31(10) 281(45) 26(9.4)
U2 (h) 159° 43.5 5.5(1.9) 14.0 (4.5) 5 8(6.0) 16.(2.7)
Table 1
* Normalized to 75 mg dose

* Prior to nitiation of hemodialysis at 48 hours
? Based on AUCy.,3, assuming no accumulation.

® AUC was estimated from 72 h to 96 hr.

€ 48 hr clearance

(2) Dosing regimens:

A 75 mg of Ro 64-0796 QD for 5 days for treatment of influenza in patients with
creatinine clearance between 10 to 30 ml/min was approved in NDA 21-087. Although
this regimen produces Ro 64-0796 and Ro 64-0802 concentrations much higher than
those observed in patients with normal renal function who receive 75 mg BID, the safety
profiles for oseltamivir supported this higher exposure for 5 days (see Dr. Rajagopalan’s
review for NDA 21-087). In addition, the drug exposure in this group was only 40%
higher than that in adults with moderate renal impairment (CLcr between 30 and 60
mU/min) after 75 mg BID of Ro 64-0796 (approved regimen for treatment) (Table 2).

In the prophylaxis of influenza, the dosing regimen allows treatment for up to 6
weeks. We recommend that patients with CLcr between 10-30 ml/min require a dose

reduction to avoid possibility of increased adverse events due to accumulation:




75 mg every other day, if taking the capsule; or

30 mg per day, if taking the suspension.

These adjusted regimens will provide similar exposure as observed in adults with
normal renal function who received 150 mg BID and observed in adults with CLcr
between 30 and 60 ml/min after 75 mg daily (Table 2).

Parameter Normal Renal | Impaired Renal Function
Function
75mg | 150 mg | CLcr between 10 and 30 mVmin CLcr between 30 and 60
BID BID ml/min
75 mg 75mg 30mg 75 mg 75 mg
daily alternate days | daily daily BID
Cinay 1,638 1,175 655 707 1.063
PCM CD 864 209 346 197 707
AUCq s 10,876 | 21,864 | 62,636 21,999 25,054 21,978 43,948
AUC/5 days* | 27.190 | 54,660 | 156,590 | - 62,635 54,945 109.870
AUC/week* | 38,066 | 76,524 | 219.226 87.689 76.923 153,818

Table 2

* Based on AUCqs, assuming no accumulation.

For adults with CLcr <10 ml/min who are on hemodialysis or peritoneal dialysis,
a 75 mg single dose produces Ro 64-0802 concentrations similar to that in adults with
CLcr between 10 and 30 ml/min after a single 75 mg dose (approved regimen for
treatment) (Table 1). Therefore, a 75 mg single dose is acceptable for treatment of
influenza in ESRD subjects on hemodialysis or peritoneal dialysis.

For prophylaxis of influenza in ESRD subjects on hemodialysis or peritoneal
dialysis, the sponsor provided simulations of Ro 64-0802 exposure after receiving
different dosing regimens of 30 mg of oseltamivir oral suspension.

Table 3 presents the projected steady-state exposure in subjects on peritoneal
dialysis (CAPD) after receiving weekly 30 mg doses. The data show that the drug
exposure (Cmax and AUC) is up to 6 fold higher compared to that in subjects with normal
renal function after a 75 mg QD of Ro 64-0796 (Table 3). but is comparable to that in
subjects with CLcr between 30 and 60 mi/min after a 75 mg QD of Ro 64-0796 (Table 2).
Figure 3 shows the simulated oseltamivir concentration following administration of a 30
mg oseltamivir dose once a'week in subjects on peritoneal dialysis and following
administration of 75 mg once daily in healthy volunteer.

Ro 64-0802 | CAPD; 30mg per week | Normal: 75mgQD | Difference
Cmax
Cmin
AUC/week | 60,832 ] 13,083 1 5-6 fold
Table 3

In subjects on hemodialysis, if hemodialysis is scheduled every 48 hours, Ro 64-
0802 concentrations after the second dialysis session (96-100 hours) would be low (~40
to 60 ng/mL), but still around the trough level observed during effective prophylaxis.
However the concentrations following the second session would be below this minimum
level. The applicant proposed a dosing regiment that requires a supplemental 30 mg dose
after each altemate hemodialysis session to maintain plasma concentrations above the



minimum trough level observed with the 75mg daily dose in prophylaxis studies. Figure
4 compares Ro 64-0802 concentration profiles following administration of 30mg dose of
oseltamivir every other hemodialysis in hemodialysis patient and following
administration of 75mg QD dose of oseltamivir in healthy volunteer. Table 4 shows the
simulated steady-state drug exposure in hemodialysis patients following administration of
30mg dose of oseltamivir every other dialysis session, compared to that in healthy
volunteers following administration of 75mg QD oseltamivir. The data show that the
drug exposure (Cmax and AUC) is up to 4 fold higher compared to that in subjects with
normal renal function after a 75 mg QD of Ro 64-0796 (Table 4), but is comparable to
that in subjects with CLcr between 30 and 60 mI/min after a 75 mg QD of Ro 64-0796
(Table 2).
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Figure 3

The applicant does not feel comfortable using the simulated results to recommend dosing
regimens for treatment or prophylaxis in ESRD subjects on peritoneal dialysis or
hemodialysis at this time. The sponsor would prefer to conduct another clinical study as a
Phase [V commitment.



Figure 4

(3) The efficiency of dialyses:

The efficiency of dialyses was measured by dialysis clearance and fraction
eliminated during dialysis. In this submission, the reviewer realized that the sponsor has
defined some of parameters inappropriately.

Hemodialysis clearance CLyp was defined as: CLyp = BFR* (1-Hct)* (A-VYA,
where BFR is the dialysis blood flow rate; Hct is the hematocrit; A is the ‘arterial’
(inflow to dialyzer) concentration of Ro 64-0802 and V is the ‘venous’ concentration
(outflow from dialyzer) of Ro 64-0802. The reviewer noticed that the sponsor assume
inflow rate was the same as outflow rate, which might not be true due to fluid loss (often
2 to 3 liters during a typical 3 to 4 hr dialysis period). The correct equation should be
CLup = (1-Het)* (A* Qbin-V*Quom)/A, Where Qp ,y and Qp o are in and out blood flow
rates, respectively. Another method to estimate CLyp, which is more accurate, is using
the amount of drug in dialysate: CLyp = amount of drug in dialysate/ fo*Adt. However,
the amount of drug in dialysate was not determined in this study.

Fraction eliminated in hemodialysis was defined as: (mean C4s- mean theoretical
Csz2)/mean Cg3, where Cyg and Cs; are concentrations at the beginning of the dialysis and
the end of the dialysis, respectively. Theoretical Cs; in this study was determined by
back extrapolation of the observed concentration at 92 h to 52 h, assuming mono-
exponential decline. The reviewer noticed that Fraction eliminated in hemodialysis needs
to be estimated individually and be summarized, instead of using the mean value to
calculate it. The reviewer also noticed that the subtracter should be theoretical Csz
instead of theoretical Cs;. Theoretical Cy3 is determined by back extrapolation of the
observed concentration at 92 h to 48 h, assuming mono-exponential decline. The
accurate equation should be: fraction eliminated in hemodialysis = (Cys- theoretical
C.;g)/c.;g. ]

Fraction eliminated in peritoneal dialysis was defined as: mean CLyp/mean CL/F.
As mentioned for hemodialysis, the individual data should be used in the equation.



Secondly, there is a typo in the equation, CLpp instead of CLyp should be used. CLpp
needs to be defined as: amount of drug in dialysate/AUC.

Conclusion:

The proposed doses are acceptable for treatment in subjects with creatinine
clearance < 30 mI/min. However, for prophylaxis of influenza, patients with CLcr
between 10-30 ml/min require a dose reduction: 75 mg every other day.

Upon request, the applicant provided pharmacokinetic simulation to compare
different dosing regimens using 30 mg dose. However, the applicant does not feel
comfortable to use the simulated results to recommend dosing regimens for treatment or
prophylaxis in ESRD subjects on dialysis.



An open-label, two-way crossover randomized pharmacokinetic drug interaction study of
neuraminidase inhibitor of Ro 64-0796 and amoxicillin in heaithy volunteers
(Protocol NP15901, Volumes 11-12)

Background: A previous study conducted by the Sponsor had indicated that Ro 64-0802
was eliminated by the kidneys via the anionic transport process. The Sponsor has
conducted a study to assess the pharmacokinetic interaction between Ro 64-0802 and
amoxicillin, which is also eliminated by the anionic pathway of renal tubular excretion
and may be used for the treatment of respiratory tract infection during treatment of
influenza infection.

Objective: To determine the effect of Ro 64-0796 on the pharmacokinetics 6f
amoxicillin and the effect of amoxicillin on the pharmacokinetics of Ro 64-0796.

Subjects: 12 healthy subjects (6 males and 6 females, mean age: 24 years, mean weight:
68 kg) completed the study.

Study design: The subjects received the following treatments in a randomized crossover
fashion. ‘

Treatment A: Single oral dose of 500 mg of amoxicillin

Treatment B: Ro 64-0796 75 mg BID for four days

Treatment C: Ro 64-0796 75 mg + 500 mg of amoxicillin administered in the morning

The treatments were administered according to one of two sequences: ABC or BCA.
Treatment C immediately followed Treatment B. Treatments A and BC were separated
by a washout period of 3 days. Pharmacokinetic assessments were made on Days 1, 8
and 9 (sequence ABC) or Days 4, 5 and 9 (sequence BCA).

Formulations: Ro 64-0796 capsules (75 mg, /V14, batch number GMZ0134/03) and
amoxicillin capsules (500 mg) were used in this study.

Sample collection: Blood samples were obtained at predose and at 0.25, 0.5, 0.75, 1, 1.5,
2,3,4,5,6,8, 10 and 12 hours after drug administration on pharmacokinetic assessment
days. Urine samples were collected during 0-4, 4-8 and 8-12 hours afier drug
administration.

Pharmacokinetic data analysis: Pharmacokinetic parameters of amoxicillin, Ro 64-
0796 and Ro 64-0802 were estimated by non-compartment methods. The mean plasma
concentration-time profiles of amoxicillin are shown in Figure 1 and the pharmacokinetic
parameters of amoxicillin are summarized in Table 1.
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Table 1. Mean (%CV) amoxicillin pharmacokinetic parameters

PK parameter Treatment A Treatment C
Conax, pg/ml 5.5 (36) 55(3)
AUCo.12, pg.h/ml 16.1 (22) 15.7 (29)
CL/F, ml/min 516 (21) 523(22)
% UR 49.1 (23 53.6 (30)

The pharmacokinetics of amoxicillin were not affected by concomitant
administration of Ro 64-0796. The point estimates [90% CI] for log transformed Cpmax
and AUC for Treatment C with respect to Treatment A were 1.01 [0.86 — 1.12] and 0.97
[0.89 — 1.06], respectively.

The mean plasma concentration - time profiles of Ro 64-0796 and Ro 64-0802 are
shown in Figure 2 and the pharmacokinetic parameters of these species are summarized
in Table 2.
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Table 2. Mean (%CV) Ro 64-0796 and Ro 64-0802 pharmacokinetic parameters

Species Ro 64-0796 Ro 64-0802
PK parameter Treatment B Treatment C Treatment B Treamment C
Crnaxr Ng/mI 59.4 (41) 79.1 (46) 389 (15) 397 (19)
AUCq.;;, ng.b/mi 115 (31 115(24) 3438(13) 3330(13)
CL/F, L/min 11.8(29) 11.4(22) 0.336 (13) 0.347 (13)

% UR (0-12h) 4.1 (20) 4.2(29) 83.1(7) 84.9(7)




The 90% confidence intervals for log transformed Cmax and AUC for the metabolite Ro
64-0802 were within [0.80 ~ 1.25]. The 90% confidence interval for Ro 64-0796 AUC
was within [0.80 - 1.25], however the 90% confidence interval for Ro 64-0796 C ., was
[0.94 - 1.81]. The average increase in Ro 64-0796 Cp.x was 30%. which is not
considered to be clinically significant.

Conclusions: The results of this study indicate that amoxicillin does not affect the
pharmacokinetics of Ro 64-0796 and its metabolite Ro 64-0802. Concomitant
administration of oseltamivir and amoxicillin does not affect the pharmacokinetics of this
antibiotic. Therefore, these two drugs can be administered concomitantly. In general, Ro
64-0796 and Ro 64-0802 appear to be weak competitors for drugs that undergo renal
tubular secretion via the anionic pathway.



Study of the Pharmacokinetics and Pharmacodynamics of the Neuraminidase Inhibitor
Ro 64-0796 (GS4104) in the Prophylaxis of Influenza in Volunteers Experimentally
Inoculated with the Human Influenza B Virus
(Protocol NP15757, Volume 13)

Investigators and cen

Objectives: To evaluate the pharmacokinetics and antiviral effect of prophylactic doses
of Ro 64-0796 in subjects experimentally inoculated with influenza B virus, and to assess
the safety and tolerability of Ro 64-0796.

Subjects: 58 healthy male or female volunteers.

Study design: This is a single center, double blind, placebo-controlled oral dose study.
Subjects were randomized to one the three groups:
Group A: 75 mg of Ro 64-0796 BID starting on Day 1 for 7 days
Group B: 75 mg of Ro 64-0796 OD starting on Day 1 for 7 days. received one
capsule of 75mg Ro 64-0796 in the moming followed by one placebo
capsule in the afternoon
Group C: Placebo BID starting on Day | for 7 days.
Subjects were inoculated with 10’ TCIDs, of influenza B/Yamagata/16/88 virus by nasal
drops on the moming of Day 2.

Formulations: 75mg Ro 64-0796/V01-00 capsules and matching placebo capsules for
Ro 64-0796/V02-00

Analytical methodology: Plasma samples were assayed for concentrations of Ro 64-
0796 and its active metabolite Ro 64-0802 by a HPLC/MS/MS analytical method.

Pharmacokinetic data analysis: Pharmacokinetic parameters were estimated by
noncompartmental methods.

Mean (SD) pharmacokinetic parameters for Ro 64-0796 after multiple doses of
Ro 64-0796 are summarized in the table below.

Ro 64-0796 Parameter Study Day 75 mg o.d. (n=19) 75 mg b.a.d. (n=20)
Conax (ng/ml) 1 38.2¢14.1) 45.0(22.8)
7 51.0(27.7) 58.5(27.5)
tra (h) ! 202(0.87) 1 58 (0.64)
7 1.69 (0.84) 1 64 (0.99)
AUCq.12(ng.-h/ml) 1 114 (28.5) 113(39.3)
7 116 (27.5) 132(37.9)
, » observed (h) | 222(1.21) 1 81 (0.95)
7 1.63(047) ©262(1.57)
t : effective (h) 117 nc® 6.25(3.77)**
¥ oot cakculated m 2 H) subjects
tiacld



The table below shows the mean (SD) pharmacokinetic parameters for Ro 64-

0802.

Parameter Study Cay 75mgod (n=19) 75mq b 1.d. (n=20)

C-w (ngrd) 1 195 (50.8) 215 (76.9)

7 259 (59.2) 387 (75.7)

1ra (M) 1 503(111) 486 (133)

7 421(102) 3%4(1.47

AUC, »; (ng.vmi) 1 1445 {3286) 1563 (502)

7 1868 (407) 2879 (558)

t., observed (h) 1 717 (2.2%) 8.88 {7.56)

7 6.14 (1.42) 6.32 (1.46)

1., eftectve (h) " 1080(2.77) 11.5 (4.50)

Trough plasma concentration of Ro 64-0796 and Ro 64-0802 were determined
from samples obtained on study Days 4, 6 and 7 as an assessment of steady state. The’
data indicated that steady state had been attained by Day 4 for both Ro 64-0796 and Ro
64-08. The table below lists the trough plasma concentrations (ng/ml) of Ro 64-0802.

Dusse Day 4 Day 6 Day 7
Regumen
T3mgod 393x156 lisx 125 3272124
TSmgbrd 1834437 175+ 453 201 £ 48.7

Conclusion: The pharmacokinetics parameters of Ro 64-0796 and Ro 64-0802 in this
study are comparable to those in previous studies in adults.




Safety, tolerability and activity of oral Ro 64-0796 (GS4104) for prophylaxis
against experimental inoculation with human influenza virus
(Protocol GS 97-802, Volume 14)

Investigators and centers: — s

Objectives:
1. To assess the safety and tolerability of two oral doses of Ro 64-0796 compared to
placebo. '

2. To assess the prophylactic antiviral activity of two oral doses of Ro 64-0796
compared to placebo.
3. To assess trough plasma concentrations of Ro 64-0796 and Ro 64-0802.

Subjects: 37 healthy male or female volunteers aged 18-40 years.

Study design: This is a single center, double blind, placebo-controlled oral dose study.
Subjects were randomized to receive one the three groups:
Group A: 100 mg of Ro 64-0796 BID starting on Day | for 5 days
Group B: 100 mg of Ro 64-0796 OD starting on Day 1 for 5 days, received one
capsule of 100mg Ro 64-0796 in the moming followed by one placebo
capsule in the aftermoon
Group C: Placebo BID starting on Day 1 for 5 days.
Subjects were inoculated with 10® TCIDsy of influenza virus A/Texas/91 (HIN1) by nasal
drops 24-26 hours after the first dose.

Formulations: 100mg Ro 64-0796 capsules and matching placebo capsules

Analytical methodology: Plasma samples were assayed for concentrations of Ro 64-
0796 and Ro 64-0802 by a HPLC/MS/MS analytical method.

Pharmacokinetic data analysis: Pharmacokinetic parameters were estimated by
noncompartmental methods.

Following either once or twice daily administration, plasma levels of Ro 64-0796
at trough were generally below the limit of detection of the assay on all sampling days.
Trough plasma concentrations of Ro 64—0802 (Mean * SD) on study Days 2, 4 and 5 are
summarized in the table below.

Plasmas ('om-lnnlnl(ngnu
Day 2 Day 4 Day § n
100 mg o.d ) 37t16 5015 5219 12
100 mg b.ad. 14415 191 278 1713270 12

The data show that plasma concentrations of the active species were similar on
study Days 4 and 5 and approximately 30% higher than the levels observed on study day



2 in both groups. The data indicated that steady state was achieved by Day 4, but not by
day 2.

Conclusion: The trough concentration of Ro 64-0796 and Ro 64-0802 in this study are
similar to those in previous studies in adults.

Jenny H. Zheng, Ph.D.
Reviewer, Pharmacokinetics
Division of Pharmaceutical Evaluation 1II, OCPB

Concurrence:
Kellie S. Reynolds, Pharm. D
Team Leader, Antiviral Drug Products Section
Division of Pharmaceutical Evaluation III, OCPB

cc: HFD-530 /NDA 21214
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CSO/GCarmouze

HFD-880 /JHZheng
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REVIEW AND EVALUATION OF PHARMACOLOGY/TOXICOLOGY DATA

REVIEWER NAME:

DIVISION NAME:

HFD#:

REVIEW COMPLETION DATE:
ELECTRONIC FILE NUMBER:

NDA NUMBER:

SERIAL #/DATE/TYPE OF SUBMISSION:
INFORMATION TO SPONSOR:
SPONSOR (OR AGENT):

MANUFACTURER OF DRUG SUBSTANCE:

DRUG:
Code Name:
Generic Name:

Trade Name:
Chemical Name:

CAS Registry Number:
Molecular Formula/Molecular Weight:

Structure:

RELEVANT INDS/NDAS/DMFS:

DRUG CLASS:
INDICATION:

CLINICAL FORMULATION:

[ta Yuen

Division of Antiviral Drug Products
530

November 9. 2000

. None

21-087

002/Octobor 23, 2000/SE1-002/AP
Yes () No (X)

Hoffmann-La Roche Inc.

340 Kingsland Street

Nutley, NJ 07110-1199

I*. Hotfmann-La Roche Ltd.
Grenzacherstrasse 124

CH-4070 Basel, Switzerland

Iree base: Ro 64-0796/000; GS-4104

Phosphate salt: Ro 64-0796/002; GS-4104-02
Oseltamivir phosphate

Tamiflu®
(3R,4R,55)-4-(acetylamino)-5-amino-3-(1-
cthylpropoxy)-1-cyclohexene-1-carboxylic acid
cthyl ester, phosphate (1:1)

204255-11-8

Ci6HagN;Oy4 (free base)/M.W. =312 .41
Ci6HsNy04 1:1 H3PO, (phosphate salt)/410.408

L

o]
0. o™
HN HyPO,
o\ Nz
IND 53,093

Influenza viral neuraminidase inhibitor
Prophylaxis of influenza

The drug product is being supplied as 75-mg (75
my free base cquivalent to 98.5 mg of the
phosphate salt) gray/licht yellow hard gelatin
capsules. The excipients contain —-—— pre-
celatinized stucl —  Povidone K 30 —
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croscarmellose sodium, — Tale. —
sodium stearvl fumarate.

ROUTE OF ADMINISTRATION: Oral
PROPOSED CLINICAL USE: Prevention ol influenza infection
DISCLAIMER: Some material may be tuken directly from

sponsor’s submission

INTRODUCTION AND DRUG HISTORY:

Ro 64-0796 is an oral ethyl ester prodrug of an anti-influenza agent Ro 64-0802. which has
poor bioavailability via the oral route ot administration. Ro 64-0802 binds specifically to the
active site of the neuraminidase enzyme on the surface of the influenza virus. The prodrug, also
known as Tamiflu®, was approved for marketing for the treatment of inlluenza infection on
10/27/99. The approved oral dosage is 75 mg twice daily for 5 days. At the time of the original
NDA submission, the sponsor also wanted to seek marketing approval for the proph: laxis
indication. However. because of a lack of long-term safety data, specifically, carcinozenic
assessment studies in rats and mice. the indication in the original NDA wvas limited to the
treatment claim. A 2-year rat carcinogenicity study was initiated in November, 1998 and a 2-
year mouse carcinogenicity study was started in June 1999.- Since the sponsor planned to submit
a supplemental NDA for the prophylaxis indication in April. 2000, results from either
carcinogenicity study would not be available for review prior to the decision date. The Division
has worked with the sponsor to decide on an alternative plan to address the carcinogenic
potential of Tamiflu. It was agreed that the sponsor could usc a short-term (6 month) TG.AC
transgenic mice carcinogenicity assay and Syrian Hamster Embryo (SHIZ) cell assay 10 assess the
carcinogenic/neoplastic potential of Tanmutlu in addition to the 2 two-year carcinogenicity studies
in rats and mice. If the study results are submitted within the NDA review, the Division would
be willing to consider market approvability while waiting for the results from the 2-vear
carcinogenicity studies. However, the sponsor was asked to send monthly interim data starting at
16 weeks of dosing. The present submission contains an unaudited report for the TG. AC 6-
month transgenic mouse carcinogenicity study.

NONCLINICAL TOXICOLOGY STUDY:
Study Summary:

1. Invitro transformation of Svrian Hamster embryo (SHE) cells by 7-day exposurc to Ro 64-
0796/002 (Draft Report; Study # 21448-0-0485R; _
Lot # BS00020079; GLP: Without QA repoit; Study dates 5/3/00-9/5/00; IND 33.093.225,
Vol. 1, pp. 1-533).

2. Invitro transformation of Syrizmn Hamster embryo (SHI:) cells by 7-day exposure to Ro 64-
0801/002 (Draft Report: Study == 21449-0-0485R: —_
Lot # 00101B2458: GLP: Without QA report: Slud\ dates 3/3/00-9/6/00; IND 33.095.225,
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Vvol. 1, pp. 56-105).

3. Twenty-six week dermal oncogenicity studv with Ro 64-0802/002 in Te.AC hemizvgous
mice (EVB/N) (Draft report; Study # 6131-310; -~
Lot #00101B2438; GLP; Without QA report: Study dates 53/21/00-9/21/00; Vols. 1-3).

Study Reviews:

1. Invitro transformation of Syrian Hamster embrvo (SHE) cells bv 7-day exposure to Ro 64-
0796/002 (Draft Report; Study # 21448-0-0485R: Lot # BS00020079). The neoplastic potential
for the influenza neuraminidase inhibitor prodrug. Ro 64-07906. was assessed by its ability to
induce a significant increase in the frequency of morphologically transtormed colonies compared
to vehicle control cultures in the SHE cell transformation syvstem following a 7-day continuous

exposure.

The assay was considered acceptable for evaluation if (1) an average of 25 to 45 colonies
per dish were present per dose level: (2) total number ot colonics per dose level should be at least
1000; (3) the positive control should induce a statistically signilicant increase in morphological
transformation frequency compared to the concurrent vehicle control; (4) feeder cells must be
present in stained dishes at all dose levels. One-sided Fisher’s [Zxact Test was used to evaluate
the results. The tested drug is considered positive if it caused a statistically significant increase
in morphological transformation frequency for a least 2 dose Ievels compared to concurrent
controls or if one dose showed statistical significant incrcase and the trend test was signiticant.
The tested drug was considered negative if no statistically significant increase in morphological
transformation was obtained and the highest dose caused a sufticient level of toxicity or the
maximum applicable dose was achieved.

The results of 3 successtul transtormation assays are presented below:
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Total colonies| Average . . MT Reclative plating
Treatment scored” colonies/dish" # of MT" colonies frequency” cfﬁcielr:cyc °|MT p value’

Ro 64-0796 —Trial 1

100 M 1265 324 3 0632 82 0 1044

200 uM 1066 267 14 L 67 0.00147

300 uM 972 210 9 09> 65 00227

400 uM 922 251 16 Ik 58 00001

600 uM 1035 259 2 0.1 43 (1.5527

800 uM 1245 511 0 K 45 1.0979

1200 uM 951 258 S 03 24 0.2179

Culture medium 1579 59.5 4 0233 100 -

Bfa]P 2.5pg/ml 1739 43.5 15 0.803 110 00162

B[a]P 5.0ug/ml 1827 43.7 20 F.00s 116 0.0023"
Ro 64-0796 —Trial 2

50 uM 1262 28.0 3 0.2:8 93 0.2838

300 uM 1166 259 9 0772 51 0.0054"

400 uM 1197 26.6 6 0.30¢ 48 0.0435

500 uM 1210 26.9 3 04 45 1.0835

Culture medium 1564 - 505 ! 007" 100 -

B[a]P 2.5pg/ml 1592 554 12 0-<. 117 00038

B[a]P 5.0pg/mi 1618 560 10 0.6:% 119 00122
Ro 04-0796 -Trial 3

50 uM 1681 374 5 0.1°% 96 0.1023

100 uM 1586 352 5 0.21% 90 00128

200 uM 1969 138 8 010, 67 0.0017

300 uM 1829 106 3 0.1 57 01189

400 uM 1772 3594 2 0.1 50 02614

500 uM 2079 162 3 - S0 01478

Culture medium 5518 91 I ne 100

DMSO (0.2%) 3840 137 2 T 112 -

Bfa]P 2.Spg/mi 1546 330 | 7 0. 131 00032

B[a}P 5.0pg/ml 1591 36.2 | 10 0.6 135 .0002

a: Total colonies scored = total number ot colonies trom all dishes with the  1ime drug concentration

b: Average colonies per dish = Total colonies scored / total dishes

c: MT = morphologically transformed

d: MT frequency = total MT / total colonies scored * 100%

e: Relative plating efficiency = Average plating efficiency /vehicle plating clficiency * 100%

f: MT p value = probability of treatment-related effect using a one-tailed I'i~her’s exact test to compare to

vehicle control group

~

The results from all three trials indicated that the prodruz. Ro 64-0796, was positive for its
ability to cause an increase in the number ol morphologically i ‘nsformed (MT) SHE cells as
compared to the vehicle control. [n 2 of the trials. the concentt. *ions where a statistically
significant increase in MT colonies were seen. were identical. .. 300 and 400 M, while in one
trial, a positive result occurred at concentrations of 100 and 2(": M. Despite of the difterences,
it’s clear that prodrug is considered positive in this genotoxicit: assay. This finding has
ramifications for the pediatric population and patients with Iivc: impairment. Toxicology studies
in juvenile rats and in vitro studies using pertused liver and live preparation from marmoscts of
various ages indicated that conx crsion of Ro 64-0796 to the act:v ¢ drug is about 7-10 told ~lower
in the juvenile animals than adults  tis not known if this hyvd: Tyvsis process is also much ~lower
in human neonates and infants resalunyg m higher exposure 10 - - prodrug in that paticnt
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population.

2. Invitro transformation of Svrian Hamster embrvo (SHE) cells by 7-day exposure to Ro 64-
0801/002 (Draft Report; Study # 21449-0-0485R; Lot # 00101132438). The ability of the
influenza neuraminidase inhibitor, Ro 64-0801, to induce an increased number of morphological
transformed colonies were tested in the SHE cell assay. The micthodology and criteria for
positive or negative results were the same as described above. The results of 2 successiul trials
are presented in the following table:

Total colonies Average Bof MT" | MT Relative plating !
Treatment scored” colonics/dish" colonics i l'rcquencyd efﬁcie:c_v" | MTp value'
Ro 64-0801 -Trial 1
200 pM 1069 2453 ] ! ).n94 85 i 0.5684
300 uM 1104 2403 5 | 0153 84 1 0.1691
500 uM 932 20.7 2 ! 0.215 71 0.5601
700 uM 1163 258 6 : 0.316 62 0.1141
900 uM 897 204 5 [ 0.557 45 0.1072
1100 uM 1008 . 224 2 ! 0.198 42 b 0.5923
1300 uM 1209 200 5 I 0248 40 | 04718
1500 uM 1098 244 6 046 33 i 0.0988
Culture medium 1284 2902 2 1156 100 i -
Bfa]P 2.5pg/ml 1813 403 S . 0l 138 i 0.1445
B{a]P S Opg/ml 1571 385 i ] i 0591 131 | 0.0065
Ro 64-0801 -Trial 2

100 uM 1624 36 1 [ 0062 95 | 05320
200 uM 1504 33.4 0 0 000 37 i 0.7005
300 uM 1388 30.8 2 | 0.144 81 0.1948
500 uM 1639 575 2 Wl 0.122 58 0.2388
700 M 1834 40.8 0 ! 0000 53 0.6573
800 uM 1815 42.2 4 0.220 50 0.0487
900 uM 1876 41.7 2 0.107 44 0.2787
1000 pM 1933 43.0 0 0.000 39 0.6454
Culture mediuin 3518 391 | | hn2g 100 N -
DMSO (0.2%) 3846 457 2 | 0032 112 . -
B(a]P 2.5ug/mi 1546 R 7 0133 i31 I 0.0032"
B[a]P 5.0pg/ml 1591 36.2 i 10 | 0.029 135 ' 0.0002°

a: Total colonies scored = total number of colonies fiom all dishes with ihe ~ame drug concentration

b: Average colonies per dish = Total colonies scored / total dishes

¢: MT = morphologically transformed

d: MT frequency = total MT / total colonics scored * 100%

e: Relative plating efficiency = Average platng elticiency /vehicle plating cificiency * 100%

f: MT p value = probability of treatment-iclated elfect using a one-tuled Fisher's exact test to compare to vehicle
control group

Based on the criteria set for this assay. the active drug Ro 64-0801 is not considered
positive for its ability to induce an increase in the number of morphologically transtormed SHE
cell colonies. '

3. Twentv-six week dermal oncoucnicity studv with Ro 64-12802/002 in Tg.AC hemizvgous
mice (FVB/N) (Draft report; Study # 6131-310; Lot # 001 0113 2438 01). The oncogcnic
potential of the intluenza neuraminidasc inhibitor. Ro 64-0801. was studied in Tg.AC
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hemizygous mice. The active metabolite rather than the prodrug was used in this carcinogenicity
assay. Since the studied drug is applicd to the skin of the transgenic mice, it is expected that
very small amount of esterases will be present in the skin to convert the prodrug. Ro 64-0796, to
active metabolite, Ro 64-0801. It was decided that, since the exposure to prodrug is less than 5%
in the systemic circulation, it was morc relevant to test the active metabolite, Ro 64-0801 in the
Tg.AC assay. The vehicle (negauve) control was 75% cthanol. The drug was applicd topically
to the dorsal skin of the animals twice darly. approximately 6 hours apart for 26 weeks. The
dosing volume was 6.5 ml/kg with a maximum volume ol 200 ul/application. The highest dose
represents the maximum feasible dosc based on the highest-solubility of Ro 64-0801 in 75%
ethanol (60 mg/ml). The positive control used was 2.5 pg tetradecanoyl phorbol-13-acctate
(TPA) which was applied 3 times/wecek. Histopathological evatuation was performed for skin
and any gross lesions.

Species/Strain: Tg.AC hemizygous mice of strain [FVB/NTaC-TgN(v-11a-1.s)] and background strain I'VB/Ntac

Route: dermal  [Vehicle: 75% ethanol (v-v)  [Agc at initiation: 7 weeks old  [Duration of Dosing: 26 weeks

Dosing frequency: Twice daily 6 hours apart tor vehicle and drug treatment groups; 3 times/wk for positive control

Dose Volume: 6.5 ml/kg/dose not to excced 200 ulapplication for vehicle and Positis e control: 2.5 ny of tetra-

drug treatment group; 200 ul for positive control decanovl phorbol I3-acciate (TPA)
Data collected Frequency/Occasion Data collected  Frequency/Occasion
Moribundity/mortality |Twice daily " |QGross pathology i Termination at week 26: premiature deaths
Clinical observation |Daily Histopatholosy - Termination at week 27, shin and
Physical exam Weekly; include tnme of onset, ‘macroscopic lesions
location, size & appearance of {Toxicokinetics :Background strain used; 3 mice/sex/time
) visible or palpable musses ‘point on day 28 at 0.5, 1. 2. 4. 6 (prior to
Body weight Weekly 2™ daily dose), 9, 12, & 24 hours post 1™
Food consumption Weekly "dose; each mouse was bled wice
Dermal irritation Pretreatment & weckly alter
Important findings at week 26
Sex Males Fentales
Daily Dosage (mg/kg) 0 40 1 140 7400 | 780 | IrPA 0 40 140 | 400 - 780 | TPA
Number of animals: : ,
Main study BS [ 13 5 s IS [ 15 s s 1S 15 b 1S 15 | 1S
Toxicokinetic” Rl ln 20002 012 | 12
Premature deaths: |
Main study- # of deaths 8 7 i3 2 3 6 3 2 3 507 2 4
% mortality 33 47 33 13 20 40 20 13 20 33 [ 13 27
Visible/palpable masses: |
Number mice affected 1 ! 0 0 2 13 1 0 0 ! 0 12
Multiplicity 007 (007 O 0 {01315 007 O 0 [007' O 10.5
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strain FVB/Ntac

Species/Strain: Tg.AC hemizygous mice of strain [FVI/NTa( -TgN(v-Ha-ras)] and background

Route:
dermal

Vehicle: 75% ethanol
(V/v)

jold

Age at initiation: 7 weeks

Duration of Dosing: 26
weeks

for positive control

Dosing frequency: Twice daily 6 hours apart tor vehicle and drug treatment groups: 5 times/wk

Dose Volume: 6.5 ml/kg/dose not to exceed 200 pl/applicauon tor
vehicle and drug treatment group; 200 1 for positive control

Positive control: 2.5 pg of
tetra-decanoyl phorbol 13-
acetatc (TPA)

Physical exam

appearance of visible or
palpable masses

Data collected Frequency/Occeasion Data Frequency/Occasion

collected '
Moribundity/morta|Twice daily Gross I'crmination at week 20: premature
lity Daily pathology dcaths
Clinical Weekly; include time of |Organ ‘Termination at week 26
observation onset, location. size &  |weights “I'ermination at week 27

Histopatholog Buckground strain used: 3
v m:ce/sex/time point on day 28 at

Weekly Toxicokinctic 05,1, 2, 4, 6 (prior to o daily

Body weight Weekly S Jdose), 9, 120 & 24 houwrs post
Food consumption desing; each mice bled twice
Important findings at Week 16 _
Sex Males Females
Daily Dosage (mg/kg) 0 | 40 [140]400[ 780 [TPA| 0 | 40 | 140|400 | 780 [TPA
Number of animals: i

Main study ISP IS (I3 P15 s IS 1s 1513015115

Toxicokinetic” Rl efe|leinl2]n
Premature deaths: |

Main study- #ofdeaths] 4 | 0 | 5 | 0 | | L2024 0213

% 271 0 | 3500 7 7 13 7 (132713} 20

mortality ' i
Visible/palpable i
masses: '

Number mice affected | 1 0] O ! 50111 0 1 L 12

Average # of masses . ! , f
per affected mouse 1 0 0 i 1 =15 1 0 ] 11| >8

The cause of deaths cannot be determined from the necropsy findings. Many deaths were
not associated with any necropsy findings. In males. distendei Huid-filled urmary bladder was
commonly seen in animals that dicd prematurely. while i fenales, enlarged liver and spleen
were the common findings. In a female treated with 400 me ke day Ro 64-802. a skin mass
(probably papilloma) was detected a week betore premature death. However. this mass was not
reported in the gross pathology observations and presumably resolved at the time of death.
Many papillomas were detected in all but 3 females treated with the positive control material,
TPA. Papillomas were also detected in control and treated animals. Only a single mass was
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seen per affected mice in the treatment ¢roups while multiple masses were observed per affected
mice in the positive control group.

CONCLUSION AND EVALUATION:

The present submission contains a draft final report Tor the short-term alternativ e
carcinogenicity assay using the Te AC trimsgenic mouse model The sponsor avreed 1o provide
the Division with monthly updates startine on 4 months into the treatment on the number of
papillomas and other palpable masscs in all treatment groups. 1 he results indicate that the 26-
week carcinogenicity study was negative. and according to the results, oseltamivir has low
carcinogenic potential. Some of the masses detected at 16 weeks were transient. i.c.. not
observable or palpable by 26 weeks of treatment. On the other hand, all but 3 mice treated with
positive control, TPA, had at least 8 papillomas or palpable masses per affected animal by 16
weeks.

The results of the studies reviewed here will be placed into the label.

Assuming that the final audited reports will bear out the conclusions reached in the review
of the above studies, there is no reason to preclude that the NDA is not approvable. The sponsor
will be required to complete the 2-vear ongoing carcinogenicity studies of oseltamivir in mice
and rats and report the findings to the Division in a timely manner as a Phase 4 commitment.

a),

/ [ ' TToTmTEmTETTy /
/la Yuen. Ph.D.
-/ Reviewing Pharmacologist

Concurrences: cc:
AY
HFD-530/WDempsev - S ) HFD-330/NDA 21,087 (SE1.002)
HFD-530/JFarrel. ( HFD-33/Division File
VU HFD-330,(:Carmouze
HFD-343

HFD-3307TWu

[ D-330 NBattula
HFD-330.D)Boring
HEFD-330PRajagopalan
[H-D-330 THammerstrom
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REVIEW AND EVALUATION OF PHARMACOLOGY/TOXICOLOGY DATA

REVIEWER NAME: Ita Yuen
DIVISION NAME: Division of Antiviral Drug Products
HFD#: 530 ‘
REVIEW COMPLETION DATE: September 5, 2000
ELECTRONIC FILE NUMBER: None
NDA NUMBER: 21-087
SERIAL #/DATE/TYPE OF SUBMISSION:  002/August 8, 2000/SE1
INFORMATION TO SPONSOR: Yes () No (X)
SPONSOR (OR AGENT): Hoffmann-La Roche Inc.

340 Kingsland Street

Nutley, NJ 07110-1199

MANUFACTURER OF DRUG SUBSTANCE: F. Hoffmann-La Roche Ltd.
. Grenzacherstrasse 124
CH-4070 Basel, Switzerland

DRUG:
Code Name: Free base: Ro 64-0796/000; GS-4104
Phosphate salt: Ro 64-0796/002; GS-4104-02
Generic Name: Oseltamivir phosphate
Trade Name: Tamiflu®
Chemical Name: (3R,4R,58)-4-(acetylamino)-5-amino-3-(1-

ethylpropoxy)-1-cyclohexene-1-carboxylic acid
ethyl ester, phosphate (1:1)
CAS Registry Number: 204255-11-8
Molecular Formula/Molecular Weight:  C,H,,N,O, (free base)yM.W. = 312.41
C,¢H;xN,O, 1:1 H,PO, (phosphate salt)/410.408

Structure:
S Oio,\
om """l " HoPO4
RELEVANT INDS/NDAS/DMFS: IND 53,093
DMF Typel #
DMF Type Il —
DMF Type IV
DRUG CLASS: Influenza viral neuraminidase inhibitor
INDICATION: Prophylaxis of influenza
CLINICAL FORMULATION: The drug product is being supplied as 75-mg (75

mg free base equivalent to 98.5 mg of the

phosphate salt) gray/light yellow hard gelatin
capsules. The excipients contair. = . pre-
gelatinized starch, ~ o Povidone K30 ~
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croscarmellose sodium — Tale, —
sodium stearyl fumarate.

ROUTE OF ADMINISTRATION: Oral
PROPOSED CLINICAL USE: Prevention of influenza infection
DISCLAIMER: Some material may be taken directly from

sponsor’s submission

INTRODUCTION AND DRUG HISTORY:

Ro 64-0796 is an oral ethyl ester prodrug of an anti-influenza agent Ro 64-0802, which has
poor bioavailability via the oral route of administration. Ro 64-0802 binds specifically to the
active site of the neuraminidase enzyme on the surface of the influenza virus. The prodrug, also
known as Tamiflu®, was approved for marketing for the treatment of influenza infection on
10/27/99. The approved oral dosage is 75 mg twice daily for S days. At the time of original
NDA submission, the sponsor also wanted to seek the marketing approval for the prophylaxis
indication. However, because of a lack of long-term safety data, specifically, carcinogenic
assessment studies in rats and mice, the indication in the original NDA was limited to the
treatment claim. A 2-year rat carcinogenicity study was initiated in November, 1998 and a 2-
year mouse carcinogenicity study was started in June 1999. Since the sponsor planned to submit
a supplemental NDA for the prophylaxis indication in April, 2000, results from either
carcinogenicity study would not be available for review prior to the decision date. The Division
has worked with the sponsor to decide on an alternative plan to address the carcinogenic
potential of Tamiflu. It was agreed that the sponsor could use a short-term (6 month) TG.AC
transgenic mice carcinogenicity assay to assess the carcinogenic potential of Tamiflu in addition
to the 2 two-year carcinogenicity studies in rats and mice. If the study results are submitted
within the NDA review period and are negative, the Division would be willing to consider
market approvability while waiting for the results from the 2-year carcinogenicity studies.
However, the sponsor was asked to send monthly interim data starting at 16 weeks of dosing.
The present submission contains an unaudited report containing 16 week data from the TG.AC
transgenic mouse carcinogenicity study.

NONCLINICAL TOXICOLOGY STUDY REVIEW:

1. 16-week interim report: Twenty-six week dermal oncogenicity study with Ro 64-0802/002
in Tg.AC hemizygous mice (FVB/N) (Study # 6131-310; —
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Species/Strain: Tg.AC hemizygous mice of strain [FVB/NTaC-TgN(v-Ha-ras)] and background strain FVB/NTac

Route: dermal _|Vehicle: 75% ethanol (v/v) [Age at initiation: 7 weeks old _[Duration of Dosing: 26 weeks

Dosing frequency: Twice daily 6 hours apart for vehicle and drug treatment groups; 3 times/wk for positive control

Dose Volume: 6.5 ml/kg/dose not to exceed 200 ul/application for vehicle and {Positive control: 2.5 ug of tetra-
drug treatment group; 200 pl for positive control

decanoyl phorbol 13-acetate (TPA)

Physical exam

Weekly; include time of onset,
location, size & appearance of
visible or palpable masses

Histopathology
Toxicokinetics

Data collected Frequency/Occasion Data collected |Frequency/Occasion
Moribundity/mortality |Twice daily Gross pathology [Termination at week 26; premature deaths
ﬂClinical observation (Daily Organ weights |Termination at week 26

Termination at week 27
Background strain used; 3 mice/sex/time
point on day 28 at 0.5, 1, 2, 4, 6 (prior to

Body weight Weekly 2™ daily dose), 9, 12, & 24 hours post
Food consumption Weekly dosiggﬁ; each mice bled twice
Important findings at Week 16
Sex Males Females :
Daily Dosage (mg/kg) 0 40" { 140 | 400 | 780 | TPA] O 40 | 140 | 400 | 780 | TPA
Number of animals:
Main study 15 15 15 15 15 15 15 15 15 15 15 15
Toxicokinetic* 12 12 12 12 12 12 12 12 12 12 12 12
Premature deaths:
Main study- # of deaths 4 0 5 0 1 1 2 1 2 4 2 3
% mortality 27 0 33 0 7 7 13 7 13 27 13 20
Visible/palpable masses:
Number mice affected 1 0 0 3 15 1 0 1 2 1 12
Average # of masses/mouse | 1 0 0 1 1 >15 1 0 1 1 1 >8

The cause of deaths cannot be determined from the necropsy findings. Many deaths were
not associated with any necropsy findings. In males, distended/fluid-filled urinary bladder was
commonly seen in animals that died prematurely, while in females, enlarged liver and spleen
were the common findings. In a female treated with 400 mg/kg/day Ro 64-802, a skin mass
(probably papilloma) was detected a week before premature death. However, this mass was not
reported in the gross pathology observations and presumably resolved at the time of death. Many
papillomas were detected in all but 3 females treated with the positive control material, TPA. It
was also detected in control and treated animals. Only a single mass was seen per affected mice,
however, more animals were affected in the higher dose groups. Many of the masses became
undetectable by week 16. Thus, the significance of dose-relationship is unclear and awaits the
full report at the end of the treatment peniod.

CONCLUSION AND EVALUATION:

The present submission contains an interim report for the short-term alternative
carcinogenicity assay using the Tg.AC transgenic mouse model. The sponsor has agreed to
provide the Division with monthly updates starting on 4 months into the treatment on the number
of papillomas and other palpable masses in all treatment groups. The results so far indicate that
oseltamivir has low carcinogenic potential. Although, slightly more mice were affected at the
high dose groups, only one mass/mice was detected. Many of the masses were transient, i.e., not
observable or palpable by 16 weeks of treatment. On the other hand, all but 3 mice treated with
positive control, TPA, have at least 8 papillomas or palpable masses by 16 weeks. Thus, itis
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reassuring so far that study is working as expected. Whether oseltamivir is carcinogenic or not
awaits the final analysis at the end of 6 month treatment.
There are no regulatory action associated with this submission.

/S/

ItalYudh, Ph.D.

Reviewing Pharmacologist

Concurrences: S ce:
HFD-530/WDempsey_! = - w00 HFD-530/NDA 21,087 (SE1.002)
HFD-530/JFarreli ~ ¢ &, -~ HFD-530/Division File
\ : HFD-530/GCarmouze
- HFD-345
HFD-530/TWu

HFD-530/NBattula
HFD-530/DBoring
HFD-530/PRajagopalan
HFD-530/THammerstrom
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Code: Ro 64-0796
Generic: oseltamivir phosphate
Trade: Tamiflu™

Capsule, 75-mg strength
Treatment: 75 mg twice daily for 5 days

Prophylaxis: 75 mg daily for at least 7 days to 6 weeks

Treatment of uncomplicated influenza in adults
1P

NDA 21-264, Tamiflu Oral Suspension for Treatment of
Influenza in Pediatric Patients, FDA review ongoing.
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IL.

Executive Summary
Recommendations
A. Recommendation:

The applicant has demonstrated the effectiveness and safety of oseltamivir
(Tamiflu™ ) for the prevention of influenza infection. From a clinical perspective,
oseltamivir is recommended be approved for the prophylaxis of influenza A and B in
adolescents and adults.

B. Phase 4 Commitments:

e The applicant is recommended to investigate the effectiveness and safety of
oseltamivir for the treatment and prevention of influenza infection in
immunocompromised patients. The applicant should closely monitor the
emergence of resistant virus in this population.

e The applicant is recommended to study the pharmacokinetics and safety of
oseltamivir, given at the proposed dosing regimens based on simulations, in end-
stage renal dialysis subjects.

e The applicant should submit a final study report for the completed study of
oseltamivir in subjects with impaired hepatic function.

e The applicant should submit a final study report for the completed long-term
carcinogenicity studies in mice and rats.

o The applicant is requested to explore the isolation, characterization and clinical
implications of oseltamivir-dependent influenza virus variants.

Summary of Clinical Findings
A. Brief Overview of Clinical Program

Oseltamivir is a neuraminidase inhibitor with activity against both influenza A and B
viruses. It was approved for marketing in 1999 for treatment of uncomplicated influenza
infection in adults. The approved treatment dosing regimen is 75 mg bid for 5 days. The
applicant submitted this supplement seeking a new indication of oseltamivir given at 73
mg once daily for the prevention of influenza illness in subjects of > 13 years of age.

The initial seasonal prophylaxis studies (WV15673 and WV15679), conducted during the
season of 1997/98, were randomized, double blind, parallel group and placebo-controllced
trials in healthy unvaccinated adults. A total of 1562 subjects were enrolled, of whom
1559 subjects received the study medication, i.e. 519 received placebo for 6 weeks and
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two groups of 520 each received Tamiflu 75 mg once or twice a day for 6 weeks. At any
time during the 6-week period that a subject became ill with symptoms of influenza,
he/she attended the investigative site in order for symptoms to be assessed and for a
nose/throat swab to be taken. All subjects had blood samples for determination of
influenza virus antibody at baseline and at the end of the study.

In 1998 and 1999, two seasonal prophylaxis studies were conducted in elderly nursing
home residents, one in Southern hemisphere (WV15708) and the other in Northern
hemisphere countries (WV15825). Study WV 15708 enrolled 385 subjects, of whom 372
subjects took study medication; Study WV 15825 enrolled 572 subjects, of whom 548
subjects took study medication. The study designs for both studies were very similar to
that of WV 15673 and WV 15679 with the exception that subjects were randomized
according to two strata: vaccination status and presence or absence of chronic obstructive
airway disease (COAD) at baseline. In both studies, approximately 80% of subjects had
received influenza vaccination prior to receiving study medication.

In addition to the 6-week seasonal studies, a single short-term post exposure prevention
study (WV15799) was conducted in Europe and North American during the 1998/99
influenza season. Study WV 15799 was a multi-center, household-randomized, double
blind, placebo-controlled study. Eligible subjects were contacts of an index case with a
clinically diagnosed respiratory illness. The index case could be any individual, one year
or older, and the contacts were adults and adolescents of 13 years and older. The study
enrolled 962 subjects who were contacts of a total of 377 index cases. The index case did
not receive any active treatment. Contacts were treated, within 2 days of onset of
symptoms in the index case, with oseltamivir 75 mg or placebo once daily for 7 days. All
members of a cluster received the same treatment. The study enrolled both vaccinated
and unvaccinated individuals, although a higher proportion of healthy unvaccinated
adults were recruited than that of vaccinated individuals.

The primary efficacy endpoint for the above studies was the incidence of laboratory-
confirmed clinical influenza during the period of drug administration. Laboratory
confirmation was defined as a positive culture of influenza virus within two days after the
onset of influenza symptoms, or an antibody titer on hemagglutination-inhibition testing
(HAI) or complement-fixation testing (CF) that was at least four times as high as the
baseline titer, or both. Influenza symptoms included an oral temperature of 37.2° C or
higher, at least one respiratory symptom (cough, sore throat, or nasal congestion) and at
least one constitutional symptoms (aches, fatigue, headache, or chills or sweats)
occurring on the same day.

For efficacy, an intent-to-treat (ITT) analysis was used for the seasonal prophylaxis
studies, 1.e. all subjects who were randomly assigned to a study group and who took at
least one dose of the assigned study medication. The population used for the primary
analysis for the post-exposure prophylaxis study was the Intent-to-Treat Index Infected
Negative at Baseline (ITTINAB) population. The ITTINAB population included all
contacts who had a negative influenza virus culture at baseline (dayl), who received at



NDA 21-087 SEI 002 Page 6

least one dose of study medication and in whom the index case was confirmed to be
influenza infected. :

A total of 3529 subjects were included in the safety evaluation, of whom 2063 took
oseltamivir. The majority of subjects were from the clinical trials described above and a
small number of subjects were from the 2 experimental challenge trials (GS97-802 and
NP15757). The safety population was an intent-to-treat population which included all
subjects who were randomized, who received at least one dose of study medication and
for whom post-baseline safety data were available.

B. Efficacy

The number of laboratory confirmed clinical influenza cases observed in the placebo
groups of studies WV15673 and WV 15697 was lower than that might have been
expected in many influenza seasons recorded in the literature, indicating that both studies
were conducted during an outbreak of relatively low attack rate. Because of the low
incidence of events, these two studies were pooled for the efficacy analysis. Both the
once daily and twice daily doses of oseltamivir significantly reduced the incidence of
laboratory confirmed clinical influenza from 25/519 (4.8%) in the placebo group to 6/520
(1.2%) in the oseltamivir once daily group (p=0.00055) and 7/520 (1.3%) in the twice
daily oseltamivir group (p=0.0013). Both studies were not intended formally to compare
the two dosage regimens of oseltamivir with either other. However, inspection of the
results suggested that there was no difference between oseltamivir 75 mg qd and
oseltamivir 75 mg bid in terms of efficacy.

Although there were 2 nursing home prophylaxis studies conducted, only study

WV 15825 was included in the applicant’s efficacy analysis because study WV 15708 had
too few (n=2) cases of laboratory confirmed clinical influenza. Study WV15825 showed
that 4.4% of the placebo patients (12/272) and 0.4% of oseltamivir patients (1/276) had
laboratory confirmed clinical influenza. The reduction in the oseltamivir group is
statistically significant (p=0.0015).

In the post-exposure prophylaxis study (WV15799) the proportion of contacts in the
ITTINAB population with laboratory confirmed influenza infection was statistically
significantly lower in the oseltamivr group than in the placebo group; 12% (24/200) in
the placebo group compared with 1% (2/205) in the oseltamivir group (p=0.000076).

In study WV15799 sufficient contacts in the ITT population were exposed to influenza B.
The number of subjects in the ITT population with laboratory confirmed clinical
influenza B was statistically significantly lower in the oseltamivir group compared to the
placebo group (p=0.01). This is the first clinical trial that has demonstrated the
effectiveness of oseltamivir in the prevention of influenza B.

C. Safety
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The adverse event profile of oseltamivir when used for influenza prophylaxis was
generally similar to that seen in influenza treatment. The reported incidences of headache,
nausea and vomiting were increased by oseltamivir administration and there was a trend
towards higher incidences in the twice daily dosage of oseltamivir. The overall
frequency of these events, with the exception of headache, was lower than in the
treatment studies.

The reporting frequency of headache differed between the treatment and prophylaxis
studies. Headache was approximately 10-fold more frequent in the prophylaxis studies,
regardless of study medication, but the incidence was also higher in the oseltamivir group
than in the placebo group (29% and 25%, respectively). In the 7-day post-exposure
prophylaxis study, the incidence of headache was similar to that seen in the 5-day
treatment studies (2.4% and 1.8 %, respectively), which suggested that the overall
increase in reports of headache was probably a result of a longer study period.

Hyperglycemia and aggravation of pre-existing diabetes mellitus were reported in a small
number of subjects (n=8) in the seasonal prophylaxis studies, all but one were oseltamivir
treated subjects. These subjects were predominantly elderly subjects with a history of
diabetes mellitus.

Adverse events for Tamiflu that were reported to the Agency’s Adverse Event Reporting
System (AERS) since the approval of the drug up through April 2000 have provided
additional safety information. During the 1999-2000 winter season, a total of 5 patients
with influenza-like symptoms, receiving Tamiflu treatment, were found to have
developed septicemia (group A streptococcus, Staphylococcus aureus, Steptococcus
milleri, Streptococcus pneumoniae, Neiserria meningiditis). Four of these patients died
of sepsis. The temporal sequence of these cases suggested that the original influenza-like
symptoms could have been the prodrome of a bacteremic illness in some and secondary
bacterial infections in others. Because of these and similar cases reported for another
approved neuraminidase inhibitor, Relenza, the Agency issued a Public Health Advisory
on January 12, 2000 to alert the public to consider the possibility of bacterial infections in
patients with influenza-like illnesses.

Also presented in the AERS, reports of arrhythmia, rash, angioedema, seizure, confusion
and aggravation of diabetes were noted. Because they were reported voluntarily from a
population of unknown size, estimates of frequency cannot be made. Because of their
seriousness, frequency of reporting or potential association with the use of Tamiflu, the
Division has recommended these events be described in the package insert of Tamiflu.

D. Special Populations

The efficacy of oseltamivir were explored by analyzing the primary efficacy parameter
for several subgroups with respect to gender and age in both the long and short-term
prophylaxis studies. In most subgroups oseltamivir 75 mg qd statistically significantly
reduced the incidence of laboratory confirmed clinical influenza compared to the
corresponding placebo group. In the male subgroup of the pooled seasonal prophylaxis
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studies and in the adolescent subgroup (12-17 years) of the post-exposure prophylaxis
study, there was a numerical but not statistically significant reduction in the incidence of
laboratory confirmed clinical influenza in the oseltamivir treated subjects in both
subgroups owing to insufficient sample sizes.

In both the seasonal prophylaxis studies and the post-exposure prophylaxis study, the
increase in reports of nausea by oseltamivir recipients compared with placebo recipients
was greater for female than for male subjects. Headache was also reported more
frequently by women. The post-exposure prophylaxis study enrolled the highest number
of adolescents aged 12 to 17. The pattern of adverse experiences in the adolescent
subgroup was the same as that of adults aged at least 18 years, although the number of
subjects reporting any adverse events in the adolescent group was small.

Since oseltamivir is eliminated primarily by renal excretion of the active metabolite
(Ro64-0802) and reduced renal clearance causes increased exposure to the compound, the
reporting frequency of adverse events was assessed according to estimated creatinine
clearance in the pooled seasonal prophylaxis studies. There was no clear exposure-
related difference in the incidence of nausea or headache. However, there was an
increase in the incidence of vomiting in subjects with the most impaired renal function
(<30 mL/min creatinine clearance). This observation was again seen in 2 open-label
pharmacokinetic studies: study WP15648 in subjects with renal impairment and study
PP15974 in subjects undergoing dialysis.

E. Emergence of Resistant Virus

The number of subjects shedding virus, while receiving oseltamivir, at sufficient level to
allow for phenotypic assay of the neuraminidase was small in all prophylaxis studies.
There were 5, 2, and 2 such individuals in study WV 15799, WV15673 + WV15697, and
WV15825, respectively. All neuraminidase samples from these patients had ICso values
for inhibition by Ro 64-0802 consistent with wild type N2 neuraminidase. Because the
number of samples was small, no conclusion can be made on the emergence of resistant
virus from the prophylaxis studies of oseltamivir.

Clinical Review
Introduction and Background

Epidemics of influenza occur during the winter months nearly every year and are
responsible for an average of approximately 20,000 deaths per year in the U.S. The
principle means of preventing influenza, as has been recommended by the Advisory
Committee on Immunization Practices (ACIP), is inmunoprophylaxis with inactivated
vaccine. The role of chemoprophylaxis with antiviral agents, according to a report issued
by ACIP on April 14, 2000, is considered to be “an important adjunct to influenza
vaccine for the control and prevention of influenza. However, they are not a substitute for
vaccination.”
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II.

Antiviral agents approved for influenza chemoprophylaxis have included amantadine and
rimantadine. Amantadine (Symmetrel. Endo Labs) and Rimantadine (Flumadine, Forest)
are chemically related antiviral drugs with activity against influenza A viruses but not
influenza B viruses. Amantadine was initially approved in 1966 for prophylaxis of
influenza A (H2N2) infection and was subsequently approved in 1976 for the treatment
and prophylaxis of influenza A virus infections in adults and children aged > lyear. The
original approval of amantadine for prophylaxis was based on the effectiveness of
amantadine demonstrated in the experimental challenge studies, although the drug was
ineffective in a field trial in adult prisoners. This regulatory approval, although based on
a sub-optimal data package, was primarily a clinical judgement at a time when there was
no alternative drug available for the prevention of influenza. Rimantadine was approved
in 1993 for treatment and prophylaxis of influenza infection in adults, but was approved
only for prophylaxis of infection in children aged >1 year. The approval of rimantadine
was based on the results of 4 double-blind, either active- or placebo-controlled trials in
which rimantadine for prophylaxis against influenza A demonstrated superior efficacy
when compared to placebo and equivalent efficacy, with less toxicity, when compared to
amantadine.

Zanamivir and oseltamivir are neuraminidase inhibitors with activity against both
influenza A and B viruses. Both zanamivir and oseltamivir were approved by the Agency
in 1999 for the treatment of uncomplicated influenza infections. Worldwide oseltamivir
has been approved for the treatment indication in Switzerland, Canada, New Zealand,
Brazil, Argentina, Mexico, and Peru. Given the considerations of the potential severe
consequences of an influenza infection, the expanded antiviral activity of oseltamivir
against both influenza A and B viruses, the favorable toxicity profile of oseltamivir. and
potential advantages with regard to the emergence of virus resistance, this supplement
was granted a priority review.

Clinically Relevant Findings from Other Review Disciplines

The lack of animal carcinogenicity assessment studies in this supplement has been
deemed a major deficiency at the outset of this submission. The 2-year rat and mouse
carcinogenicity studies were both initiated less than 2 years ago; thus, these data would
not be available within the review timeframe. Prior to this submission, the division has
worked with the applicant on an alternative plan to address the cancinogenic potential of
oseltamivir. It was agreed that, for regulatory purposes, the applicant could use a short-
term (6 months) TG.AC transgenic mouse carcinogenicity assay to preliminarily address
the carcinogenic potential of oseltamivir while awaiting the completion of the two 2-year
animal studies. It was also agreed that, starting at week 16 of dosing, the applicant would
submit monthly interim data from the TG.AC transgenic mouse carcinogenicity study
Based on the first interim report dated 8/2/00, Dr. Ita Yuen, the Pharmacology Reviewcr.
concluded that oseltamivir had a low carcinogenic potential which is yet to be confirmed

‘by the final report after the completion of the 6-month dosing. For details, please reter to

Dr. Yuen's review dated 9/12/00.
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Iv.

Human Pharmacokinietics and Pharmacodynamics
For details, please refer to Dr. Jenny Zheng’s review.
Review Methods

A. Clinical Review

This review began with individual case verification according to the specified primary
efficacy criteria. A list of 256 cases was generated based on either a positive virus
culture or 4-fold increase in serology titers from baseline. Individual case review was
conducted with the aid of Case Report Tabulations (CRTs) provided in electronic format.
When necessary, original Case Report Forms (CRFs) were reviewed for further
confirmation. '

The above review process has confirmed that the applicant’s identification of each of the
laboratory confirmed clinical influenza cases was justified and the applicant’s
enumeration in the efficacy analysis was accurate.

B. Clinical Inspection

Three sites were selected for inspection. They were: H. Schwartz, Mi.D., Miami, FL, W.
Harper, M.D., Raleigh, NC, and F. Hayden, M.D., Charlottesville, VA. Dr. El-Hage,
Division of Scientific Investigations, concluded that no objectionable conditions were
found which would preclude use of the data submitted in support of this application
(11/14/00 memo).

Description of Data Source
The primary data source consisted of 7 placebo-controlled clinical studies. The secondary

data source consisted of 2 human experimental challenge studies. The following table
provides outlines for these studies:
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Table 1: Data Source

Study Description Age (yr) Duration Region Period of #pts

studv randomized

Primary Data Source

WV15673 Community prophylaxis 18-65 42 days uUs. Jan to Apr 1562
WV15697 1998
WV15825 Nursing home >65 42 days N.Hemusphere | Jan to Apr 385
prophylaxis 1999
WV15708 S.Hemisphere | July to Oct 572
1998
WV 15799 Family Transmission >13 7 days U.S. and non Dec to 962
prophylaxis Us. March
1999
Secondary Data Source
GS97-802 Challenge study 18-40 5 days U.Ss. May to Jun 37
{Type A) 1997
NP15757 Challenge study 18-65 7 days uUs. May to 59
(type B) July, 1998

VI

In addition, adverse events for Tamiflu that were reported to the agency’s Adverse Event
Reporting System (AERS) since the approval of the drug up through April 2000 were
reviewed.

Review of Efficacy
A. Study WV15673 and Study WV 15697
I. Design

Both studies were multi-center, randomized, double blind, parallel group and placebo-
controlled trials conducted during the season of 1997/98. Study WV 15673 was carried
out in three centers in Virginia, and study WV15697 was carried out in two centers in
Texas and one in Kansas City.

All subjects were healthy adult volunteers and were identified before the start of
influenza season. The eligible subjects were requested to return to the clinic when the
principal investigators decided that influenza was present in the community, on the basis
of local surveillance information. On the day of this return visit (day 1), subjects were
assigned to treatment according to the randomization schedule and treatment was
continued for 6 weeks. All subjects were to return to the clinic at week 3, week 6 and
week 8. In addition, the subjects were instructed to return to the clinic for evaluation if
they developed fever and symptoms of influenza.

The primary efficacy parameter was the incidence of laboratory confirmed clinical
influenza. Laboratory confirmed clinical influenza was defined as: oral temperature
>99.0° F/37.2° C plus at least one respiratory symptom (cough, sore throat, nasal
congestion) and at least one constitutional system (aches and pain, fatigue, headache,
chills/sweats), all recorded within 24 hours, plus laboratory confirmation of influenza
infection. Laboratory confirmation was defined as a positive culture of influenza virus
within two days after the onset of influenza symptoms, or an antibody titer on
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hemagglutination-inhibition testing (HAI) or complement-fixation testing (CF) that was
at least four times as high as the baseline titer, or both.

For the primary efficacy analysis, an intent-to-treat (ITT) population was used, i.e. all
subjects who were randomly assigned to a study group and who took at least one dose of
the assigned study medication.

Because the incidence of influenza in the 1997/1998 season was lower than expected
(projected incidence: 10%), study WV 15673 and WV 15697 were combined for analysis,
as originally planned.

2. Patient Disposition, Demographics

A total of 1562 subjects were randomized in the two studies combined (521 to placebo,

520 to oseltamivir 75 mg q.d., 521 to oseltamivir 75 mg b.i.d.). The following figure
summarizes the disposition of the randomized subjects.

Figure 1: Patient Disposition (WV15673, WV15679)
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As shown in Fig.1, the rates of study discontinuation across treatment groups were low
and similar: 4%(21/519), 3.4%(17/520), and 3%(16/520), for placebo, oseltamivir 75 mg
q.d., and osetamivir 75 mg bid, respectively.

Demographic characteristics of the three treatment groups for the ITT population were
similar. The group means for age were between 34 and 35 years. Eighty percent (80%) of
the population were Caucasian. Sixty percent (60%) of the population were female
subjects. Approximately 25% of population had detectable antibodies to the predominant
circulating influenza virus strain (influenza A H3N2-Sydney).

3. Key Efficacy Results

The results of the primary efficacy analysis are shown in Table 2.

Table 2: Laboratory Confirmed Clinical Influenza
(ITT, WVI15673+WV15697)

Placebo Oseltamivir 75 mg qd Oseltamivir 75 mg bid
(N=519) (N=520) (N=520)
Chmncal Influenza 25 (4.8%) 6(1.2%6) 7(1.3%)
Treatment effect P value 95% Cl for difference
Placebo vs. 75 mg qd . 76% 0 00055 1.6%-5.7%
Placebo vs. 75 mg bid 72% 0.00125 1.4%-5.6%
75 mg gd vs 75 m&bld - | -2%-1.2%

Source: Table 18, vol. 42, page 54

Table 2 shows that the proportion of subjects with laboratory confirmed clinical influenza
was statistically significantly lower in each of the active treatment groups than in the
placebo group. There was no evidence of any difference in the treatment effect between
the two active treatment groups, although the studies were not intended formally to
compare the two dosage regimens of oseltamivir with each other.

When the incidence of non-clinical influenza was analyzed, the results are shown in
Table 3.

Table 3: Non-Clinical Influenza (ITT, WV15673+WV15697)

;2 Placebo Oseltamivir 75 mg qd Oseltamivir 75 mg bid
LR T (N=519) (N=520) (N=520)
Non-Clinical Influenza 11(2%) 9(1.7%) 8(1.5%)
- Treatment effect P value 95% Cl for difference
Placebo vs. 75 mg qd 18% 0.66 -1%-2.1%
Placebo vs. 75 mg bid 27% 0.49 -1%-2.2%
75 mg qd vs 75 mg bid 11% 1 00 -1%-1.7%

Source: Table 19, vol. 42, page 56

When the incidence of asymptomatic influenza was analyzed, the results are

shown in Table 4.
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Table 4: Laboratory Confirmed Asymptomatic Influenza
(ITT, WV15673+WV15697))

Placebo (N=519) Oseltamivir 75 mg qd Oseltamivir 75 mg bid
(N=520) (N=520)
Ayvmptomatic Influenza 19(3 7%) 13(2 5%) 12(2.3%%)
Treatment effect P value 95% ClI for difference
Placebo vs. 75 mg qd 31% 0.28 -0.9%-3.3%
Placebo vs. 75 mg bid 37% 020 -0.7%-3.4%
75 mg qd vs 75 mg bid 8% 1.00 -2%-2.1%

Source: Table 20, vol. 42, page 56

Tables 3 and 4 suggest that the proportion of subjects with non-clinical influenza or
asymptomatic influenza, all laboratory confirmed, did not show statistically significant
differences in the three treatment groups. However, the numbers were consistently lower
in the active treatment groups compared with placebo.

Seven subjects (2 placebo, 1 oseltamivir 75 mg qd, 4 oseltamtivir 75 mg bid) developed
laboratory confirmed clinical influenza after the end of study treatment (Week 6) and
before the final week 8 clinic visit. Given that plasma concentrations of oseltamivir
declined with a half-life of 1 to 3 hours in most subjects after oral administration, it can
be expected that the drug has been completely eliminated during this period. Thus the
results suggested that the protective effect of oseltamivir did not persist after elimination
of the drug from the body at the end of treatment.

B. Study WV15708 and WV15825
1. Design

Both studies were multi-center, randomized, double blind, parallel group and placebo-
controlled trials in residential homes for elderly people conducted during the season of
1998/99. Study WV15708 was carried out in Australia, New Zealand, South Africa,
Brazil. Study WV 15825 was carried out in the U.S., United Kingdom, France, Belgium
and the Netherlands.

Residents aged > 65 years, with a Mental Status Questionnaire (MSQ) scores >7,
without presenting any evidence of unstable conditions of renal, cardiac, pulmonary,
vascular, neurologic or metabolic disease were identified before the influenza season.
The criterion for triggering the start of the study was when there was one confirmed case
of influenza identified in the residential home.

The study design for these two studies was very similar to that of study WV 15673 and
WV 15679 with the exception that subjects were randomized according to two strata:
vaccination status and presence or absence of chronic obstructive airway disease (COAD)
at baseline. The dose of 75 mg qd oseltamivir was selected for this study based on the
results of study WV15673 and WV 15679.

For this elderly population, 5 events were predefined as illnesses that could be second.r
to influenza: sinusitis, otitis media, pneumonia, lower respiratory tract infection, and
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bronchitis. Although detailed diagnostic confirmation for each condition was pre-
specified in the CRF (including symptoms/signs, radiologic studies, and microbiologic
examinations), they were just recommendations, not requirements, to the investigator's
assessment. The protocol stated that the diagnosis was in the judgement of the
investigator on the basis of symptoms, signs, and results of additional examinations at
investigator’s discretion.

As the applicant explained, the timing of study WV 15708 may have started after the peak
of the influenza season, since there were only 2 cases of laboratory confirmed clinical
influenza. Therefore, the applicant decided not to include study WV 15708 in the efficacy
analysis but included it in the safety analysis.

2. Patient Disposition, Demographics
Study WV 15825 enrolled a total number of 572 subjects, of whom 548 received study

treatment and 493 completed the study. The following figure shows the disposition of
these subjects.

Figure 2: Patient Disposition (WV15825)
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As shown in Fig. 2, the rates of study discontinuation were slightly higher than that seen
in young adult population. In this study 8.5% (23/272) and 11.6% (32/276) for the
placebo and treatment groups, respectively, withdrew from the study prematurely. The
most frequent reason given for withdrawal was for adverse events which were slightly
higher in the oseltamivir group than in the placebo group (6.5% compared with 4%).

The demographic characteristics of the two treatment groups were similar. There were
more female (~70%) than male subjects for both treatment groups. The subjects were
aged between 64 and 96 years, with group means for age of 82 and 81 years. The great
majority (92%) of subjects were Caucasian. Eighty percent (80%) of subjects had been
vaccinated prior to the influenza season, and 14% had COAD. Approximately 70% and
80% of the subjects had an HAI titer > 1:40 for influenza A-H3N2 or influenza B,
respectively. The virus types recommended for inclusion in the vaccine before this season
were deemed well matched since it had included an influenza A H3N2 Sydney 97-like
strain.

In these elderly nursing home residents, approximately 98% of the subjects in each
treatment group had one or more concomitant illnesses. The most frequent disorder was
hypertension (49% for both groups). The proportion of subjects with a past history of
diabetes were slightly higher for the placebo group than the oseltamivir group
(placebo=14%, oseltamivir=10%).

3. Key Efficacy Results
The results of the primary efficacy analysis are shown in Table 5.

Table 5: Laboratory Confirmed Clinical Influenza (ITT, wv15825)
: _Placebo (N=272) . | Oseltamivir 75 mg qd (N=520)

Clinical Influenza 12(4.4%) 1(0.4%)
Treatmenteffect | Pvalve., | 95%Clfor
Placebo vs. 75 mg qd - F ' difference
92% 0.0015 1.5% 10 6.6%

Source: Table 25, vol. 76, page 63

In the ITT population, the proportion of subjects with laboratory confirmed clinical
influenza was statistically significantly lower in the active treatment groups than in the

placebo group.

When the incidence of non-clinical influenza was analyzed, the results are shown in
Table 6.

Table 6: Non-clinical Influenza (ITT, wv15625)

Placebo (N=272) Oseltamivir 75 mg qd (N=276)
Non-Clinical Influenza 4(1.5%) 8(2.9%)
Treatment effect P value 95% C1 for
Placebo vs. 75 mg qd difference
0.382 -1% 10 1%

Source: Table 29, vol. 76, page 66
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When the incidence of asymptomatic influenza was analyzed, the results are shown in
Table 7.

Table 7: Asymptomatic Influenza (ITT, Wv15825)

Placebo (N=272) Oseltamivir 75 mg qd (N=276) |
Clinical Influenza 7(2.6%) 6(2.2%)

Treatment effect P value 95% ClI for
Placebo vs. 75 mg qd difference

16% 0.787 -2% 10 2.9%

Source: Table 30, vol. 76, page 67

Tables 6 and 7 show that the proportions of subjects with either non-clinical symptomatic
influenza or asymptomatic influenza virus infection were not statistically different
between the two treatment groups. These results are consistent with that for the seasonal
prophylaxis in younger adults.

4. Subgroup Analyses

e Vaccination Status

Eighty percent of subjects enrolled were vaccinated. An analysis of the incidence of
laboratory confirmed clinical influenza in the vaccinated subgroup gave a similar result to
the primary analysis as shown in Table 8.

Table 8: Laboratory Confirmed Clinical Influenza
(Vaccinated Subjects, ITT, WV 15825))

Placebo (N=218) | Oseltamivir 75 mg qd (N=222)
Chinical Influenza 11(5%) 1(0.5%)
Treatment effect P value 95% CI for
Placebo vs. 75 mg qd difference
91% 0.0028 1.6% t0 7.6%

Source: Table 26, vol. 76, page 64

However, the numbers of unvaccinated subjects (n= 108) and incidence of laboratory
confirmed clinical influenza (n=1) were too small to allow for a meaningful comparison
with respect to the efficacy of oseltamivir between the vaccinated and unvaccinated
groups. Thus, an assessment of potential treatment interactions (augmentation or
reduction) between oseltamivir and vaccination status can not be made based on the data
from study WV15825.

e COAD

Seventy-three percent (73%) of subjects enrolled were without COAD. The following
Table shows the results of a primary efficacy analysis according to the presence or
absence of COAD at baseline.
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Table 9: Laboratory Confirmed Clinical Influenza according to COAD

(ITT, WV15825)
With COAD Without COAD
Clinical Influenza Placebo Oseltamuvir Placebo Oseltamivir
(n=39) (n=134) (n=233) (n=237)
3 1 9 0
P value 0.615 0.0017
95% ClI for the difference -5%to 15% 1.5% t0 6.3%

Source: Table 27, vol. 76, page 65

As expected, for subjects without COAD oseltamivir administration was associated with
statistically significant reduction in the incidence of laboratory confirmed clinical
influenza compared with placebo. Although the numbers of subjects in the COAD group
were small, there was a similar trend that oseltamivir reduced the number of cases of
laboratory confirmed clinical influenza compared with placebo.

e Cardiac Conditions

There were 44% and 43% of subjects recorded to have either a history of or concomitant
cardiac disorder at baseline in subjects randomized to placebo and oseltamivir,
respectively. The most frequently recorded conditions were coronary artery disease,
atrial fibrillation, and congestive heart failure. It should be pointed out that this protocol
excluded subjects with unstable or uncontrolled cardiac conditions. In respond to this
reviewer’s request, the applicant performed a primary efficacy analysis according to the
presence or history of a cardiac condition. The results are shown in Table 10.

Table 10: Laboratory Confirmed Clinical Influenza According
to the Presence of a Cardiac Condition

(ITT, WV15825)
With Cardiac disorder Without cardiac disorder
Climical Influenza Placebo Oseltamivir Placebo Oseltamivir
(n=132) (n=134) (n=140) (n=142)
7 | 5 0
P value 0.035 0.029
95% ClI for the difference 0.5% to 8.6% 0.5% to 6.6%

Source:Roche’s facsimile, dated 9/28/00

The results show that oseltamivir was associated with statistically significant reduction in
the incidence of laboratory confirmed clinical influenza compared to placebo, regardless
of the presence of a cardiac condition.

o Secondary Complications of Influenza

Otitis media, sinusitis, LRTI, bronchitis and pneumonia were defined in the protocol as
complications secondary to influenza infection. A total of 8 cases were assessed by
investigators to have one or two of these conditions. All but one were subjects in the
placebo group; all but two had laboratory confirmed clinical influenza. These
complications included 3 cases of pneumonia (all in placebo), 5 cases of bronchitis (4
placebo and 1 oseltamivir), and 1 placebo subject had both bronchitis and sinusitis. A
summary of these cases is presented in Appendix 1.
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To estimate the effectiveness of oseltamivir in preventing the occurrence of a secondary
complication, the applicant took 2 approaches: by expressing the proportion within the
ITT population as a whole, and by considering only those subjects proven to have been
infected with influenza. Both results are shown in Table 11.

Table 11: Number (%) of Subjects with Influenza-Related Complications

For ITT population For subjects who had influenza
infection
Complications Placebo Oseltamivir Placebo Oseltamivir
(n=272) (n=276) (n=23) (n=15)
7(2.6%) 1(0.4%) 7(30%) 1(6.6%)
Placebo vs. oseltamivir P value 95% Cl for the P value 95% CI for the
difference difference
0.037 0.2% 10 4.2% 0.114 -61% to 97%

Source: Table 32, vol.76 and Table 14, vol.18

The above Table shows that, within the entire ITT population, the proportion of
influenza-related complications was statistically significantly reduced in subjects in the
oseltamivir (p=0.037) group compared with subjects in the placebo group. However,
when considering only those subjects infected with influenza, the proportion of the
secondary complication was numerically but not statistically reduced in the oseltamivir
group, owing to the smaller sample size.

Based on investigator’s assessment, there appeared to be a consistent trend of reduction
in the incidence of secondary complications associated with osetamivir prophylaxis,
irrespective of which population was used to derive the proportions. However, the data
to support the clinical diagnoses of each of the 8 cases were deemed weak. Appendix |
provides a summary of the data on which investigators’ diagnoses were based. Three
deficiencies were identified and are described below:

¢ The minimally required diagnostic criteria for sinusitis, bronchitis, and
pneumonia were not predefined in the protocol. The lack of microbiologic
evaluation in all 8 cases and insufficient radiographic evaluation in most cases
have made a clinical review of the investigators’ assessments problematic.

¢ [t is questionable to consider acute bronchitis as a secondary bacterial
complication of influenza, given that increased bronchial reactivity and
decreased tracheobronchial clearance are both within the spectrum of
uncomplicated influenza. In addition, no information on smoking was
provided.

¢ Subject 23632/4710 presented a clinical diagnosis of ‘pneumonia’ on the same
day of the onset of influenza. In the absence of any microbiologic
evaluations, it is impossible to differentiate a non-viral pneumonia from a
primary viral pneumonia due to influenza virus.
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In conclusion, the applicant’s claim of the effectiveness of oseltamivir in preventing
influenza-related secondary complications can not be substantiated due to the uncertainty
of the investigators’ assessments.

C. Study WV15799
. Design

Study WV15799 was a multi-center, household-randomized, double blind, placebo-
controlled study conducted in families in Europe and North American during the 1998/9
influenza season. Eligible subjects were contacts of an index case with clinically
diagnosed respiratory illness. The index case could be any individual one year or older,
and the contacts were adults and adolescents of 13 years and older. The index case was
not allowed to receive any anti-viral treatment. Contacts, within 2 days of onset of
symptoms in the index case, were treated with oseltamivir 75 mg or placebo once daily
for 7 days. All members of a cluster received the same treatment. Although prior
vaccination was allowed, the study population was predominantly healthy unvaccinated
adults.

The primary efficacy analysis for this post-exposure prophylaxis study was the Intent-to-
Treat Index Infected Negative at Baseline (ITTINAB) population which was defined as
contacts who had a negative influenza virus culture at baseline (dayl), who received at
least one dose of study medication and in whom the index case was confirmed to be
influenza infected. The ITT population was used for the safety analysis.

2. Patient Disposition, Demographics
A total of 962 contacts were randomized to this study (464 to placebo; 498 to 75mg
oseltamivir qd). These individuals were contacts of a total of 377 index cases. Ofthe 377

. index cases, 163 were subsequently confirmed to have influenza virus infection. The
disposition of subjects who enrolled in the study is shown in the following figure.

Figure 3: Patient Disposition (WV15799)
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As shown in the above, the rates of premature study discontinuation were low for both
treatment groups (placebo 0.9%, oseltamivir 1.6%).

The clusters were predominantly family groups (>90%). The majority of households
comprised 3 to 4 individuals.

Contacts from both treatment groups were comparable with regard to gender, age, race,
and influenza virus antibody titer at baseline. The age of contacts ranged from 13 years to
85 years; the age of index cases ranged from 1 year to 76 years. Approximately 13% of
contacts were vaccinated. At least two third of contacts in the ITTNAB population had
protective levels of antibody titers against at least one of the two predominant circulating
strains of influenza: Types A H3N2 and B.

3. Key Efficacy Results

The results of the primary efficacy analysis are shown in Table 12.
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Table 12: Laboratory confirmed clinical influenza (ITTINAB, WV15799)

# of contacts Placebo (N=200) Oseltamivir 75 mg gd (N=205)
Chinical Influenza 24(12%) 2(1%)
P value 95% Cl for difference
Placebo vs. 75 mg qd 0.000076 70.6% t0 98.1%

Source: Table 9, vol. 27, page 49

In the ITTINAB population, the proportion of subjects with laboratory confirmed
clinical influenza was statistically significantly lower in the oseltmivir treatment group
than in the placebo group.

When the number of clusters' was used for the primary efficacy analysis, the proportion
of subjects with laboratory confirmed clinical influenza was also statistically significantly

lower in the oseltamivir group than in the placebo group as shown in Table 13.

Table 13: Laboratory confirmed clinical influenza (ITTINAB, WV15799)

# of clusters Placebo (N=79) Oseltamivir 75 mg gd (N=84) |
Clinical Influenza 17(21.5%) 2(2.4%)
P value 95% Cl for difference
Placebo vs. 75 mg qd <0.0001 9.5% to 29%

Source: Table 12, vol. 27, page 52

When the incidences of non-clinical influenza and aymptomatic influenza were analyzed,
the results are summarized in Table 14 and Table 15.

Table 14: Non-clinical influenza (ITTINAB, WV15799)

Placebo (N=200) Oseltamivir 75 mg qd (N=205)
Non Clinical Influenza 10(5%) 5(2.4%)
Pvalue . . - 95% ClI for difference
Placebo vs. 75 mg qd 0.227 -20.2% 10 87.7%

Source: Table 13, vol. 27, page 53

Table 15: Asymptomatic influenza (ITTINAB, WV15799)

Placebo (N=200) Oseltamivir 75 mg qd (N=205)
Asymptomatic Influenza 6(3%) 7(3.4%)
P value . 95% CI for difference
Placebo vs. 75 mg qd 0.835 -167%10 81.9%

Source: Table 14, vol.27, page 53

The numbers of contacts in the ITTINAB population with non-clinical influenza or
asymptomatic influenza infection during the study treatment period were not statistically
significantly different between the two treatment groups, despite the fact that the number
of contacts with non-clinical influenza was numerically lower in the oseltamivir group
compared to placebo.

' A cluster was defined as a family unit with at least one contact developed laboratory confirmed clinical influenza.
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4. Subgroup Analyses

» Influenza Type

At the time of the approval for the original NDA, evidence for the effectiveness of
oseltamivir against influenza B was limited, only 3% of the infected subjects in the entire
database were diagnosed with influenza type B. Thus the approval for a broad treatment
claim to include both influenza A and B was based on the totality of the information
available then including in vitro data, animal models and human challenge trials.

During the 1998/9 winter season, influenza A H3N2 viruses predominated but influenza
B viruses were also circulating. Since there were sufficient numbers of contacts infected
with either type, primary efficacy analysis according to influenza type was performed.
The applicant took 2 approaches:

- Using the ITT population to assess the effectiveness of oseltamivir in
preventing laboratory confirmed clinical influenza. In this population, the
sources of infection among the contacts included both index cases and the
community. This approach was analogous to that for the seasonal prophylaxis
studies. - '

- Using the IIITNAB population to assess the effectiveness of oseltamivir in
preventing laboratory confirmed clinical influenza. This approach specifically
aimed at a family post-exposure situation.

As shown in Table 16, the number of subjects in the ITT population with laboratory
confirmed clinical influenza type A or type B was respectively statistically significantly
lower in the oseltamivir group compared to the placebo group.

Table 16: Number of LaboratoryConfirmed Clinical Influenza by Influenza Type

(WV15799)
Influenzit Type Placebo Oseltamivis p-value
Type A ITT 21/462 1/493 0.000134
ITTNAB 18/200 0/205 0.001789
Type B ITT 13/462 3/493 0.010122
ITTNAB 6/200 2/105 0.153057

Source: Table 23, vol. 18. page 77

In the ITTINAB population, the number of contacts with laboratory confirmed clinical
influenza type A was statistically significantly lower in the 75 mg oseltamivir qd group
compared to the placebo group. There was not a statistically significant difference
between the treatment groups with respect to clinical influenza type B, however, the
number of contacts in the same population with laboratory confirmed clinical influenza
type B was numerically lower in the oseltamivir group compared to placebo. In the ITT
population, the number of contacts with laboratory confirmed clinical influenza type A or
type B was statistically significantly lower in the oseltamivir group compared to placebo.
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These results provided for the first time the clinical evidence of oseltamivir as an
effective agent against influenza B.

e Post-treatment Prevention

In the ITTINAB population, the number of new cases of laboratory confirmed clinical
influenza post-treatment (i.e. at any time from day 8 to 14 days post dose) was
numerically lower in the oseltamivir group than in the placebo group (5 in placebo, | in
oseltamivir). The applicant concluded that this short-term prophylaxis of 7 days duration
might have afforded protection from clinical influenza illness well beyond the treatment
duration for up to 2 weeks following the cessation of the drug. The applicant named it as
a ‘hang-over’ effect. They further speculated that the effect could be attributed by the
interruption of viral replication during the incubation period in subjects who became
infected with influenza virus late in the 7-day treatment period.

Upon review, among the 5 placebo subjects, 4 contacts were found to have clinical
influenza on day 8 which coincided with the first scheduled visit day. In this 7-day short
course prophylaxis, it is conceivable that subjects who developed a clinical case of
influenza late during the course opted to postpone an illness visit until the scheduled one
on day 8. Thus there is insufficient data to distinguish a potential ‘hang-over’ effect of
oseltamivir from a possible artifact as a result of the protocol design.

D. Challenge Studies: Study GS 97-082 and NP15757

Studies GS 97-082 and NP15757, both being experimental challenge studies, are
considered supportive data. Both were single-center, double blind, randomized, placebo-
controlled studies. The main objective of these two studies was to assess the safety,
tolerability and prophylactic antiviral activity of oseltamivir in healthy volunteers, who
had baseline HAI antibody titer of < 1:8, experimentally inoculated with A/Texas/36/91
(HINI1) and B/Yamagata/16/88 virus, respectively.

Administration of oseltamivir was started 24 hours prior to intranasal inoculation of the
virus. The treatment duration was 5 days. Thirty-seven subjects were randomized to three
treatment arms in study GS 97-802: placebo, oseltamivir 100 mg qd, and oseltamivir 100
mg bid. Fifty-nine subjects were randomized to three treatment arms in study NP15757:
placebo, oseltamivir 75 mg qd, and oseltamivir 75 mg bid. The treatment duration was 7
days.

In both studies, the primary efficacy parameter was the proportion of subjects with
laboratory confirmed influenza infection. Secondary efficacy parameters were peak virus
titer, the duration of virus shedding and the area under the curve (AUC) of virus titer.

In GS 97-082, the proportion of influenza A infected subjects was significantly lower in
the group receiving oseltamivir 100 mg qd (18%, 2/11) compared to placebo (67%. ¥ 1)
(p=0.036). Although the number of subjects with influenza A infection in the 100 my bid
group (40%, 4/10) was numerically lower than in the placebo group, there was no
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statistical difference between the 100 mg bid group and the placebo group (p=0.391). No
virus was cultured from nasal washings obtained from subjects receiving oseltamivir at
either dose following virus inoculation. In contrast, 50% (6/12) subjects in the placebo
group shed virus for a median duration of 142.9 hours yielding a median peak viral titer
0f 0.8 logio TCIDso /ml.

In study NP15757, oseltamivir administration did not reduce the rate of infection with
experimental influenza B. The active treatment groups had a lower percentage subjects
shedding virus more than 24 hour after inoculation than did the placebo group; however,
the difference was not found to be statistically significant-(p=0.256).

Taken together, both experimental challenge prophylaxis studies did not consistently
demonstrate the protective effect of oseltamivir in the rate of infection. A possible
explanation could be that the strains employed in challenge study designs were
attenuated; thus, symptoms associated with experimental infection were expected to be
milder. However, analyses of the virologic efficacy parameters in both studies (AUC of
virus titer, peak virus titer, duration of virus shedding) showed that the numbers were
lower in the oseltamivir groups than in the placebo group, suggesting an antiviral effect
of oseltamivir against influenza type A and B.

E. Integrated Summary of Efficacy (ISE)

Data from studies WV 15673, WV 15697, and WV 15825 were pooled and analyzed by the
applicant. This pooled dataset was used to test the robustness of the efficacy of
oseltamivir and to perform additional exploratory analyses.

1. Robustness Analysis

The robustness of the primary efficacy parameter was examined by using the
following approaches:

e Using a higher temperature definition:
Using a temperature threshold of 100° F/37.8° C for diagnosis of clinical
influenza in studies WV 15673/15697, and WV 15799; a threshold 0f 99.5 °F/37.5
°C for diagnosis in study WV15825 elderly population, given that elderly subjects
are less likely to mount a high febrile response to influenza infection.

¢ Enumerating the number of cases which met the definition of laboratory
confirmed clinical influenza based only on positive virus culture.

In both analyses, results showed a statistically significant reduction in the primary
efficacy parameter in the oseltamivir group compared to the placebo group.

2. Exploratory Analysis
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e Effect of oseltamivir prophylaxis on the humoral antibody response to
infection or vaccination

There has been no formal oseltamivir-vaccine interaction study conducted so far.
The applicant employed the pooled dataset to explore the effect of oseltamivir
prophylaxis on the humoral antibody response to infection and/or vaccination.

[n the pooled treatment studies in which participants were uniformly not
vaccinated, the geometric mean change from baseline was similar in both
oseltamivir group and placebo for those who were diagnosed as infected with
influenza. These results suggested that oseltamivir did not suppress the humoral
antibody response to infection.

A similar analysis was performed for the pooled prophylaxis studies as well as
individual studies in which both vaccinated and unvaccinated subjects were
enrolled. For the purpose of illustrating the effect of oseltamivir prophylaxis on
the humoral antibody response to infection and vaccination, the data of viral
antibody titers from study WV 15825, where 80% of subjects were vaccinated,
were selected to be presented in the following table.

Table 17: Change from Baseline for Viral Antibody Titers

LWV15825, ITT)
Change (increase )from baseline for viral Placebo Oseltamivir
antibody titers* N=272 N=276
All 23 (100%) 15(100%)
0-fold 4(17.4%) 1(6.7%)
2-fold 1(6.7%)
4-fold 3(13%) 4(26.7%)
8-fold 6(26%)
16-fold 3(13%) 2(13.3%)
32-fold 3(13%) 1(6.7%)
64-fold 2(8.7%) 4(26.7%)
128-fold 1(4.3%) 1(6.7%)
256-fold 1(4.3%) 1(6.7%)
Geometric mean (fold) 10.5 16.8

Source: Table 16, vol. 18, page 65.
*Maximum titer used for each subject

Data in Table 17 show that, in this predominantly vaccinated population, the
geometric mean fold increase in titer was higher in the oseltamivir group than in
the placebo group; 16.8 compared to 10.5.

In the prophylaxis studies in young adults and elderly nursing home residents,
including both vaccinated and unvaccinated, the distribution of antibody titer
increases in infected subjects was similar in the placebo and oseltamivir group.
The geometric mean fold increase in titer in this pooled database was 12.9 in the
placebo group compared to 14.3 in the oseltamivir group.
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Data from both treatment and prophylaxis studies have consistently suggested that
oseltamivir does not suppress the magnitude of the type-specific antibody
response to influenza virus infection in both vaccinated and unvaccinated
populations.

Effect of oseltamivir on interruption of the transmission of influenza within
households

The applicant considered that data from study WP15799 suggested a successful
transmission interruption of influenza within households as a result of oseltamivir
prophylaxis. Their assessment was based on the virus shedding data shown in
Table 18.

Table 18: Number of Contacts Shedding Virus Days 2 to 8
(ITTINAB, WV 15799)

Placebo Oseltamivir p-value 95% Cl for the
difference
22/200 4/205 0.00033 54% to 94%

Source: Table 15, vol 18, page 62

The applicant’s data interpretation posed two limitations:

Virus shedding was defined as a positive influenza virus culture from nose
and/or throat swabs. This qualitative measurement was designed to provide a
laboratory confirmation for the diagnosis of clinical influenza, therefore, it
was not performed for all participants. As a result, infected subjects with no
symptoms (asymptomatic infection) were not included in the virus shedding
data.

Prophylaxis in the household setting includes two components: prevention of
transmission and prevention of disease in the contacts. To address the
transmission prevention, the study should have included two groups of index
cases, i.e. treated vs. not treated. Since all index cases did not receive any
active treatment in this study, the effect of oseltamivir in prevention of
transmission of influenza viruses cannot be teased out and separated from the
prophylactic effect of oseltamivir.

In summary, because virus culture was not performed for all participants and all
index cases were uniformly not treated, no conclusion can be made regarding the
effectiveness of oseltamivir in preventing virus transmission in families.

VII. Integrated Review of Safety

The clinical data cut-off date for the integrated summary of safety data was September
30, 1999. At that time, oseltamivir had not been launched in any market worldwide. To
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supplement the applicant’s safety information, adverse events for Tamiflu that had been
reported to the Agency’s Adverse Event Reporting System (AERS) since the approval of
the drug up through April 2000 were also reviewed.

The safety database is summarized in Figure 4.

Figure 4. Pooled Safety Data Source

Overadl
N = 3529 (2063-0) (1468-P)
Studies in Naturaly Studies in Experinenial
— Acquired Influsrnaa Human influenzs
N = 3434 {2000-0) (1434-P) N =95 (383-0) (32-/)
GS 97-802
NP15757
Seasonal Prophytaxis
N = 2479 {1508-0) (973-P)
—  wviseTswvises7
WV15708
WV15825

Postexposure Prophytaxs
L1 N =955 (298.0) (461F)
WV15799

N = number of subjects n the safely population (oaeitamivir) {placebo)

The safety database for oseltamivir in prophylaxis of influenza comprised 7 studies (both
primary and secondary data source as listed in Tablel.) A total of 3529 subjects took
study medication. Of them, 73% of subjects were assigned to a study duration of 42 days,
26% of subjects were assigned to a study duration of 7 days, and 1.2% of subjects were
assigned to a study duration of 5 days. Compliance with medication was good in all
studies, 90% to 95% of the subjects took at least 80% of the prescribed mediation.

The study populations spanned a wide age range (13 to 96 years). The great majority of
the subjects were Caucasian, and women slightly outnumbered men (59% of the overall
population was female.)
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The data pooling strategy was to combine initially the safety dataset from all seasonal
prophylaxis studies with a treatment duration of 42days. Thereafter, data from ALL
prophylaxis studies were combined including the post-exposure study (42-day and 7-day
treatment duration).

A. Overview

The types of adverse events reported in the pooled seasonal prophylaxis studies and the
post-exposure prophylaxis study were similar, although the overall frequency of adverse
events reporting was lower in the post-exposure prophylaxis study. Thus, a summary of
adverse events reported by subjects in all prophylaxis studies (i.e. combining the pooled
seasonal prophylaxis studies and post-exposure prophylaxis) was selected to be presented
in the following table.

Table 19: Summary of Most Frequent Adverse Events
(WV15763, WV15679, WV15708, WV 15828, WV15799)

Adverse event Placebo (n=1434) Oseltamivir
75 mg qd (n=1480)

Nausea 62 (4.3%) 118 (8.0%)

Headache 251 (17 5%) 298 (20.1%)
Yomiting 15 (1%) 31(2.1%)
Diarrhea 38 (2.6%) 48 (3.2%)
Pain 43 (3%) 53 (3 6%)
Fangue 107 (7.5%) 117 (7.9%)

Abdominal pain 23 (1.6%) 30(2%)

Insomnia 14 (1%%) 18 (1.2%)
Dizziness 21 (1.5%) 24 (1.6%)
Upper respiratory infection 115 (8%) 120 (8.1%)
Dyspepsia 23 (1.6%) 25(1.7%)

Source: Table 9, vol.19

Nausea, headache, and vomiting are three events that showed the greatest increase in
frequency in the oseltamivir group compared with placebo. The overall frequency of
these events, with the exception of headache, was lower in the prophylaxis studies than in
the treatment studies.

Headache was reported approximately 10-fold more frequently in the prophylaxis studies
than in the treatment studies, for subjects in the placebo or oseltamivir groups. In the 42-
day prophylaxis study, the incidence of headache seen in the oseltamivir group was 29%.
whereas in the 7-day post-exposure prophylaxis study and the 5-day treatment studies.
the incidence of headache was similar (2.4% and 1.8%, respectively.) Thus, when the
frequency of reporting was inspected according to study duration, the data suggested that
the overall increase in reports of headache was probably a result of longer study period

The intensity of nausea, headache, and vomiting was mild or moderate in the oseltami ir
‘group and was similar to and sometimes milder than that reported for subjects in the
placebo group. :
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The adverse event profile of oseltamivir was similar whether the drug was given once or
twice daily. Nausea was slightly more frequent with twice daily than with once daily
dosing. Headache was also more common with twice daily than with once daily
oseltamivir. However, the incidence of vomiting was not increased with the higher dose
of oseltamivir. Based on the results of the safety analysis in conjunction with the results
of the efficacy analysis, once daily dosing was identified as the optimal regimen for
influenza prophylaxis.

Of note, two low frequency events were not included in Table 19 but occurred slightly
more often in the oseltamivir group, i.e. hyperglycemia and aggravated diabetes mellitus.
These were reported for 7 subjects, all of them received oseltamivir and all had a history
of diabetes mellitus. In addition, 1 placebo subject (also with baseline diabetes mellitus)
had an adverse event of increased blood glucose.

There were no additional adverse events of significance observed in the two experimental
challenge studies.

Overview of the reports of deaths and serious adverse events showed no notable
differences between the study groups in the incidence and type of events. There were 4
deaths (2 placebo, 2 oseltamivir), all were elderly residents of nursing facilities. None of
the deaths was considered by the investigator to be related to study medication. The
incidence of serious adverse events was low in all study groups (0.8% to 2.4%). Most of
the subjects who had serious adverse events were in study WV15825. The most frequent
type of serious adverse event was infection, followed by respiratory disorders and cardiac
disorders.

Overall, the proportion of subjects who withdrew prematurely from the prophylaxis
studies in naturally acquired influenza was low: 4.7% for placebo; 5.5% for once daily
oseltamivr and 3.1% for twice daily oseltamivr. The most common reason for
withdrawal was the occurrence of adverse events.

Mean changes from baseline in values of key hematology (hemoglobin, WBC, platelets)
and biochemistry (BUN, total bilirubin, SCOT, SGPT, creatinine, alk-phosphatase)
parameters were examined. There were no clinically relevant changes from baseline for
any of these parameters, including the subjects with severely impaired renal function.

Shifts of laboratory results of >2 WHO grades (i.e. from Grade 0 to Grade 2 or 3 in
value) were uncommon, and were seen equally in the placebo and oseltamivir group.

B. Adverse Event Reporting System

Adverse events for Tamiflu that were reported to the Agency’s Adverse Event Reporting
System (AERS) since the approval of the drug up through April 2000 have provided
additional safety information. During the 1999-2000 winter season, a total of 5 patients
with influenza-like symptoms, receiving Tamiflu treatment, were found to have
developed septicemia (group A streptococcus, Staphylococcus aureus, Steptococcus
milleri, Streptococcus pneumoniae, Neiserria meningiditis). Four of these patients died
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of sepsis. The temporal sequence of these cases suggested that the original influenza-like
symptoms could be the prodrome of a bacteremic illness in some and secondary bacterial
infections in others. Because of these and similar cases reported for another approved
neuraminidase inhibitor, Relenza, the Agency issued a Public Health Advisory on
January 12, 2000 to alert the public to consider the possibility of bacterial infection in
patients with influenza-like illnesses.

Also presented in the AERS, reports of arrthythmia, rash, angioedema, seizure, confusion
and aggravation of diabetes were noted. Cases of arrhythmia, seizure and confusion from
clinical trials of oseltamivir were reviewed. The applicant concluded that a relationship
between oseltamivir and the above events could not be ascertained. In two AERS reports
of allergic reactions involving rash and tongue swelling, a close temporal association
between the events and oseltamivir treatment was suggested. Ventricular arthythmias
were reported in 3 patients and atrial fibrillation was reported in 1 patient. Except for the
case of atrial fibrillation for which the reporter suspected the event to be possibly related
to oseltamivr, all other cases were considered difficult to evaluate due to confounding
factors. Seizures were reported in 3 cases and confusion was reported in 3 cases. In these
patients, seizures or confusion could be related to the underlying viral illness and/or
fever, although in 2 cases a positive temporal association with oseltamivir treatment was
suggested. In summary, in the majority of reports there was insufficient information to
allow an adequate assessment of causality. Because these events were reported
voluntarily from a population of unknown size, estimates of frequency cannot be made.
Nevertheless, since these events reported through health professionals after marketing of
the drug were potentially serious and could be potentially related to the drug, it is
recommended that they be included in the package insert of oseltamivir.

C. Subgroup Analyses
I. Gender

In the pooled seasonal prophylaxis studies, the background incidence of nausea in the
placebo group was generally higher for women than for men. The increase in reports
of nausea by oseltamivir recipients compared with placebo recipients was also greater
for female than for male subjects. There was a similar trend, but to a lesser degree,
with regard to the incidence of headache. Because the number of subjects who
vomited was low, it is difficult to see a difference between the sexes for this event. A
similar gender difference was observed in the post-exposure prophylaxis study. In this
review, only the gender analysis in the pooled seasonal prophylaxis studies was
selected to be presented in Table 20.

Table 20: Incidence of Selected Adverse Events by Sex
(WV15673, WV15697, WV15708, WV 15825)

Female Male
Placebo Oseltamivir Placebo Oseltamivir
{(n=620) (n=627) (n=353) (n=359)
Nausea 41(6 6%) 76(12%) 9(2.5%) 15(4.2%)
Headache 185(29.8%) 205(32.7%) 58(16.4%) 81(22 6%)
Vomitin& 7(1.1%) 22(3.5%) 2(0 6%) 5(1.4%
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Source. Table 27, Vol 19, page 52.
2. Age

Fifty-three percent of subjects in the pooled seasonal prophylaxis studies were aged
18-64 year and 47% were of > 65 years of age. All elderly subjects (> 65 years of
age) were from studies WV 15708 and WV 15825. In addition, a total of 207
adolescent subjects (13-17 years of age) were recruited in the post-exposure
prophylaxis study. The following table summarizes the incidence of selected adverse
events in elderly, adult and adolescent subjects.

Table 21: Summary of Selected Adverse Events According to Age
(WV15673, WV15697, WV15708, WV15825)

> 65 yrs 18-64yrs 13-17yrs

Placcbo | Oseltamivir | Placebo | Oseltamivir | Placebo | Oseltamivir
(0=453 (=467) | (0=5200 | (@=519) | (@=96) (o=111)
Nausea | 13(2.9%) | 29(6.2%) | 37(7.1%) | 62(11.9%) | 2(2.1%) | 4(3.6%)
Headache | 41(9.1%) | 62(13.3%) | 202(38.8%) | 224(332%) | 10.0%) | 2(1.8%)
Vomiting 5(1.1%) 13(3%) 4(0.8%) 13(2.5%) 2(2.1%) 1(0.9%)

Source Table 33, vol.19, page 57; Appendix 32, vol. 20, page 74.

In general, the adverse event profile of osletamivir in the elderly subjects was similar
to that in younger adults. However, the overall incidence of both nausea and
headache was lower in the elderly group than in the younger adults. The reported
intensity of the adverse events was also less severe in the elderly subjects than in
younger adults. The pattern of adverse experience in the post-exposure prophylaxis
was similar to that in the younger adults. However the number of subjects reporting
any adverse event in the adolescent group was too small to draw any meaningful
comparisons.

3. Race

Most study subjects were Caucasian. Because other racial groups were not
represented in the studies in sufficient numbers, no analysis according to race was
performed.

4. Renal Function

Oseltamivir is eliminated primarily by renal excretion of the active metabolite Ro64-
0802, and reduced renal clearance causes increased exposure to the compound. In the
pooled seasonal prophylaxis studies, 31 subjects were found to have an estimated
creatinine clearance of less than 30 ml/min. The following table summarizes the
incidence of the selected adverse events in subjects with varying degrees of renal
dysfunction as measured by the estimated creatinine clearance.



NDA _21-087 SEI 002 Page 33

Table 22: Summary of Adverse Events According to Renal Function
(WV15673. WV15697, WV15708. WV 15825)

Estimated Creatinine <30mi/min 30-60 ml/ml 60-90 ml/min >90 ml/min
Clearance
Placebo (n=973) N=14 N=276 N=212 N=462
Nausea 0 9(3.3%) 15(7.1%) 26(5.6%)
Headache 4(28.6%) 28(10%) 42(19 8%) 169(36.6%)
Vormiting. 0 3(1.1%) 3(1.4%) 3(0.6%)
Oseltamuvir(N=986) N=17 N=281 N=207 N=474
Nausea 2(11.8%) 18(6.4%) 13(6.3%) 58(12.2%)
Headache 2(11.8) 38(13 5%) 57(27.5%) 187(39.5%)
Vomiting 2(11.8%) 7(2.5%) 6(2.9%) 12(2.5%)

Source: Table 34, vol. 19, page 59.

In subjects with the most impaired renal function (<30 ml/min of creatinine
clearance), there seems to be an increase in the incidence of nausea and vomiting.
However, there is no clear exposure-response relationship with nausea. Subjects
with the most impaired renal function had the highest incidence rate of vomiting
(11.8%).

In addition, two open-label pharmacokinetic studies (WP 15648 and PP15974) in
subjects with renal impairment were conducted. Both studies were reviewed in
detail by Dr. Jenny H. Zheng, Pharmacokinectics Reviewer. In study WP15648,
20 subjects with various degrees of renal dysfunction received oseltamivir 100 mg
bid for 5 days. In study PP15974, 24 dialysis patients with end stage renal disease
(measured serum creatinine <10 ml/min) recetved a single 75 mg dose of
oseltamivir. No placebo group was included in either study. The following Table
summarizes the incidence of the 3 selected adverse events for these 2 studies.

Table 23: Summary of Adverse Events According to Renal Function

(WP15648)
Creatinine = .| <30ml/min 30-60 mi/ml 60-90 mi/min >90 mVmin
Clearance.-- .- |
WP15648 (n=20) N=5 N=5 N=5 N=5
Nausea i 2 0 0 2
Headache 1 | 1 1
Vomiting 0 1 0 0
Source: Appendix 35, vol. 20
Table 24:Summary of Adverse Events in Dialysis Patients
. (creatinine clearance <10 ml‘min) (PP15974)
Total # of patients n=24 On-treatment* Off-treatment** Total
Nausea 1 0 1(4.1%)
Headache 3 1 4(16%)
Vomiting 1 2 3(12%)

*On-treatment was defined as <2 days after study medication.
** Off-treatment was defined as >2 days after study medication.
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Both studies were small and not placebo-controlled. The pattern of adverse events
seen in study WP 15648 was consistent with that seen in other studies with
oseltamivir. However, the numbers of subjects in each category were too small to
draw any conclusions. For study PP15974, the applicant recorded the occurrence of
adverse events according to arbitrarily defined on- and off-treatment periods. On-
treatment was defined as <2 days after study medication and off-treatment was
defined as >2 days after study medication This arbitrary distinction may not be
warranted as the concentration-time profile of oseltamivir in subjects on dialysis
predicted that, after a single dose of 75 mg of oseltamivir, patients could have a total
drug exposure longer than 5 days. Given that all ‘off-treatment’ events were recorded
on days 4-8, these events could have been considered as ‘on-treatment’ events as
well. When the events from both ‘periods’ were combined, patients with end stage
renal disease (serum creatinine clearance <10 ml/min) had the highest incidence of
vomiting (12%), similar to that seen in pooled seasonal prophylaxis dataset (Table 22
) for the group with estimated serum creatinine clearance of <30 m/min.

Since the single 75 mg dose of oseltamivir provided a total exposure over a 92-96
hour period that was comparable to those at steady-state in patients with serum
creatinine <30 ml/min receiving 75 mg q.d. for 5 days (which is the current labeling
recommendation for this group of patients), the applicant proposed a single 75 mg
dose of oseltamivir as the recommended dose in treatment of influenza in patients
with end-stage renal disease.

The applicant’s recommendation has raised the following safety concerns:

¢ In dialysis patients, peak concentrations of R064-0802 following a single 75
mg dose were approximately 5-fold higher than steady-state peak
concentrations in patients with normal renal function. The AUCy.9,1n of Ro
64-0802 in dialysis patients was also 5-fold higher than the corresponding
value in subjects with normal renal function. Both parameters were deemed
too high in subjects with serum creatinine of <10 ml/min.

e The safety data indicated that, under the recommended dosing regimens, the
incidence rates of vomiting were high in subjects with serum creatinine
clearance of <10 mI/min or 10-30 mV/min.

For the reasons discussed above, the applicant has agreed to revisit the dosing
adjustment recommendations for subjects with impaired renal function. The
applicant later responded in two facsimiles (11/6/00 and 11/9/00) stating that the
currently labeled dosing recommendations for patients with <10 ml/min and 10-30
ml/min of serum creatinine clearance receiving oseltamivir for the treatment of
influenza would remain unchanged. For subjects with creatinine clearance between

10 and 30 mV/min taking oseltamivir for prophylaxis the applicant proposed a dose o
75 mg alternate days. However, for patients on dialysis the applicant do not feel there
are sufficient data to recommend a dose for prophylaxis.
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5. Pediatric Population

The safety of oseltamivir administered to children aged 1 to 12 years is presented in
.S “Tamilfu oral suspension for treatment of influenza in pediatric
patients” which is currently under review.

6. Drug-Drug Interactions

Three classes of drug were examined in subjects enrolled in studies WV 15708
and WV 15825 : angiotensin converting enzyme (ACE) inhibitors, nonsteroidal
anti-inflammatory drugs (NSAIDS), and thiazides. For each, the three selected
adverse events; nausea, headache and vomiting were compared between the
subjects who were taking the drug on entry to the study and the subjects who were
not. Furthermore, differences between the oseltamivir group and the placebo
group were compared between the subjects who took the drug and those who did
not in order to discern potential clinically relevant drug interactions.

At the start of the study dosing périod, of the 1959 subjects in the database, 203
(10.3%) were on ACE inhibitor therapy, 396(20.2%) were taking an NSAID, and
only 55 (%) were taking thiazide.

The results are summarized as the following:
e ACE Inhibitors

The three selected adverse events: nausea, headache, and vomiting, were
reported with similar or lower frequency by subjects taking ACE inhibitors
than by the subjects who were not, in both treatment groups.

e NSAID

Nausea was increased in the subjects taking NSAIDs, as compared with those
who were not, and the difference between active drug and placebo was
approximately 2-fold in both subsets of subjects. The incidence of vomiting
was similar in subjects exposed to NSAIDs and subjects not exposed.
Headach was reported more often in the NSAID subgroup. The diffference
between oseltamivir and placebo was similar to the subjects who took
NSAIDs and the subjects who did not, suggesting a drug interaction between
oseltatmivir and NSAID:s is unlikely. The NASID may have been taken for
headache in most subjects, resulting in an increased number of reporting.

e Thiazides

Because the number of subjects who were taking thiazides was low, it is not
possible to draw firm conclusions from these data. In general, the three
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selected adverse events were not more frequent in subjects receiving thiazides,
compared with subjects who did not.

7. Emergence of resistant virus to oseltamivir

The number of subjects shedding virus, while receiving oseltamivir, at sufficient
levels to allow for phenotypic assay of the neuraminidase was small in all prophylaxis
studies. There were 5, 2, and 2 such individuals in study WV15799, WV 15673 +
WV15697, and WV 15825, respectively. All neuraminidase samples from these
patients had ICs values for inhibition by Ro 64-0802 consistent with wild type N2
neuraminidase. Because the number of samples was small, no conclusion can be
made on the emergence of resistant virus from the prophylaxis studies of oseltamivir.

VIII. Review of Package Insert

The applicant’s originally proposed package insert of Tamiflu including the prophylaxis

indication was discussed extensively with the division prior to completion of this review.
The approved package insert resulted from substantial interaction between the applicant

and the division, and adequately addresses the concerns from the review team.

[X. Conclusions

The protective efficacy of oseltamivir 75 mg qd in the prophylaxis of influenza in
community and the household settings was demonstrated in 2 seasonal prophylaxis and 1
post-exposure prophylaxis study. All studies demonstrated that oseltamivir reduced the
incidence of laboratory-confirmed clinical influenza type A and type B.

Overall, oseltamivir 75 mg qd for the prophylaxis of influenza A and B was well
tolerated for up to 42 days and possesses a safety profile similar to that in seen in
treatment studies. The safety of oseltamivir has been demonstrated in subjects aged 13
years and above and in the elderly (> 65 years).

Teresa C. Wu, M.D., Ph.D.
Medical Officer, DAVDP

Concurrences:

Jeffrey Murray, M.D., M.P.H. Debra Birnkrant, M.D.
Team Leader Acting Division Director, DAVDP
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XII. Appendix 1. Secondary Complications
COA Dragnosis Symptoms/ Ausculatory Chest x-ray Culture Hospitalization | Antibiotic
D Signs findings
Placebo
Casel: | + Pneumonia | Flu-hke Not recorded Bilatoral Not done | No Levofloxac
symptoms infilrates n
23632 +chest pain,
4710 dyspnea,
purulent
sputum
Case2: Pneumonia | Tachycardia, | Rught side Right Not done | No Levofloxac
dyspnea, rhonch infiltrate + in
2363Y purulent mid/lower +
4719 sputum,
Cough
Case3: | + Worsening | Nasal Not recorded Not done Not done | No No
of congestion ,
23665/ bronchitis, | cough
5706 sinusitis x10days,
tearing,
Cased: | - Bronchitis | Cough x3 Right Not done Not done | No No
days upper/lower
23665/ bronchiaol
5718 breath sounds
+
Case5: | + Acute Cough x 14 Bilateral No infiltrate Not done | No Azithromyc
bronchitis days, non- involvement seen in
23675/ purulent
4941 sputum
Case6: Acute No cough, Bilateral lungs | Not done Not done | No Amoxiclli
bronchitis unclear how bronchial n
23696/ this case was | breath sounds
8415 discovered +
Case7: | - Pneumonia | Cough, Bilateral lungs | Infiltrate+ Not done | No amoxicillin
headache, bronchial
23696/ dyspnea, non- | breath sound +
8416 purulent
sputum
Oseltamivir 75 mg qd
Case8: | + Acute Cough x26 Bilateral lungs | Not done Not done | No Cefuroxime
bronchitis days bronchial
23696/ breath sound +
8405
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Product names: Proprietary: Tamiflu™
Nonproprietary: Oseltamivir phosphate
Code: Ro 64-0796

Chemical name: (3R,4R,5S)-4-acetylamino-5-amino-3(1-ethylpropoxy)-1-
cyclohexene-1-carboxylic acid ethyl ester, phosphate

Empirical formula: C;¢H;3sN,04 (free base)

Molecular weight:  312.4 for oseltamivir free base and
410.4 for oseltamivir phosphate salt

Structural formula:

Dosage form: Oral capsules, strength 75mg (free base equivalent)

Indication: Prophylaxis of influenza in adults and adolescents
13 years and older

Related documents: NDA 21-087 and IND 53093



BACKGROUND and SUMMARY: On October 27, 1999, Hoffmann-La Roche Inc.
received FDA approval of Tamiflu™ (NDA # 21-087) for the treatment of uncomplicated
acute illness due to influenza infections in adults who have been symptomatic for no
more than two days. Subsequently on May 22, 2000 Hoffmann-La Roche Inc. submitted
this supplemental NDA #21-087 SE1-002, requesting approval of Tamiflu™ for the
prophylaxis of influenza in adults and adolescents of 13 years and older.

In support of the prophylaxis indication for Tamiflu™, the applicant submitted data from
several clinical studies. The studies include prophylaxis of naturally acquired influenza
involving subjects in community settings, nursing home settings, and in settings of family
transmission (Table 1). In addition, studies on the prophylactic effect of Tamiflu™ in
human volunteers experimentally infected with attenuated strains of either influenza virus
types A or B were also provided (Tables 2).

Drug nomenclature: Tamiflu™ is the formulated drug product for the treatment and
prophylaxis of influenza. Oseltamivir phosphate is the ethyl ester prodrug that is in the
formulated drug product. Oseltamivir carboxylate is the active pharmaceutical ingredient
that is formed by ester hydrolysis of the prodrug. In nonclinical virology studies, the
prodrug oseltamivir phosphate was used in the determination of antiviral activity,
efficacy in animal models and the proof of prophylaxis studies involving experimental
infection of human volunteers with attenuated influenza virus type A or B. In the
neuraminidase (NA) enzyme susceptibility assays for the determination of resistance, the
active pharmaceutical ingredient, oseltamivir carboxylate was used.

In the initial Tamiflu™ application for the treatment of adult influenza (NDA 21-087),
Hoffman La Roche Inc. submitted detailed virology study reports. The submitted
virology studies included: the mechanism of action of oseltamivir; anti-neuraminidase
activity in vitro; anti-viral activity in vitro; efficacy of oseltamivir in influenza virus
infected mice and ferrets; phenotypic resistance due to decrease in the sensitivity of the
NA activity to oseltamivir; genotypic resistance due to mutations in the NA gene;
resistance in human influenza virus challenge studies; resistance in naturally acquired
infection; cross-resistance to other neuraminidase inhibitors; and the effect of Tamiflu™
on humoral immune responses. The microbiology submission of the adult treatment
indication was reviewed in detail (please refer to the microbiology review of NDA21-
087) and those studies are not repeated in this review.

In the clinical studies of this supplemental NDA for the prophylaxis of Tamiflu™, the
applicant attempted to collect influenza virus samples from subjects on prophylactic
Tamiflu™ and subsequently infected with influenza virus. Influenza virus samples
collected either from nasal or throat swabs were expanded by propagation in MDCK cells
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and the virus harvested from the cell supernatant was analyzed for the presence of
resistant variants, i.e., influenza virus with a decrease in the susceptibility of its NA to the
inhibitor oseltamivir carboxylate.

Based on the resistance data of the influenza virus samples collected from Tamiflu™
treated subjects, the applicant made additions to the microbiology section of their draft
label. In this review, the applicant’s data on the emergence of resistance in influenza
virus was evaluated and appropriate revisions to the microbiology portion of the label
were recommended. Prior to summarizing the resistance data, the assay for the
determination of NA activity and measures for phenotypic and genotypic resistance are
briefly summarized.

Assay for NA activity: Influenza virus neuraminidase is a glycohydrolase. The enzyme
cleaves the terminal sialic acid residue found on the cell surface of an array of
glycoproteins, glycolipids, and oligosaccharides. (The cell surface sialic acids are also
the receptors to which the influenza virus hemagglutinin attaches and penetrates into the
cell). In the determination of the NA enzyme assay, the applicantuseda _——

e - - B bttt B

Phenotypic resistance: Phenotypic resistance to oseltamivir was defined as a measurable
decrease in the in vitro susceptibility of the NA activity. Resistance to the inhibitor is
said to occur when the ICsp of the post treatment virus NA was greater than the mean +
2SD of the pre-treatment influenza virus NA. The incidence of resistance was calculated
based on the number of phenotypically resistant virus cultures in the numerator and a
denominator reflecting the total number of matched pre and post-treatment influenza
virus cultures.

Genotypic resistance: To identify the genotype responsible for the reduced NA
susceptibility to oseltamivir carboxylate, the nucleotide sequence of the NA gene of the
matched isolates was determined. Viral RNA of the pre-treatment NA-sensitive virus
isolates and the post-treatment NA-resistant virus isolates was converted into DNA by
RT-PCR and the nucleotide sequence of the DNA encompassing the NA active site
(amino acids 100-400) was determined. Change in the nucleotide sequence that result in
amino acid substitution of the post-treatment resistant virus isolate as compared to the
pre-treatment NA-sensitive control virus nucleotide sequence indicates the genotypic



changes and the amino acid(s) that contribute to the-NA mutations and genotypic
resistance to the NA.

The clinical studies of naturally acquired influenza infection conducted in support of the
prophylaxis indication for Tamiflu™ are summarized in Tablel. The Table shows the age
of the study subjects, duration of prophylaxis, the number of subjects taking prophylactic
Tamiflu™ and the number of evaluable influenza virus samples from Tamiflu™ treated
patients in different clinical studies involving community prophylaxis, nursing home
prophylaxis, and family transmission prophylaxis. The applicant was able to collect post
treatment virus samples from 9 individuals. Assay of NA susceptibility of these 9 virus
samples showed that the ICsq of oseltamivir carboxylate was within the range of the NA
activity of wild type influenza virus isolates suggesting no detectable changes in the
sensitivity of these isolates. One of the reasons for the low virus recovery may be
because of the low overall incidence of influenza infection due to the prophylactic effect
of Tamiflu™.

Table 1. Studies of prophylaxis of naturally acquired influenza

# receiving Evaluable samples
Study Description Age(yr.) | Duration | Tamiflu™ | from treated patients
treatment for NA resistance
WV 15693 Community 18-65 42 days 1040 2
WV15697 prophylaxis
WV15825 Nursing home >65 42 days 466 2
WV15708 prophylaxis
WV 15799 | Family transmission >13 7 days 494 5
prophylaxis

In the microbiology portion of the label, the applicant included a statement that, “in
clinical studies . -

[N

" In the clinical studies on the prophylaxis Tamiflu™ the number of
evaluable influenza virus samples (n=9) obtained was too small a sample size to address
the issue of emergence of resistance in prophylaxis. Therefore, the applicant was advised
to modify their statement in the label to read as, * in clinical studies of post exposure and
seasonal prophylaxis, determination of resistance was limited by the low overall
incidence rate of influenza infection and prophylactic effect of TAMIFLU.”

The experimental influenza virus infection studies of human volunteers conducted in
support of the proof of concept for the prophylaxis indication of oseltamivir phosphate
are summarized in Table 2. The table shows the age of the study volunteers, the duration



of prophylaxis, the number of volunteers taking prophylactic oseltamivir phosphate and
the number of evaluable influenza virus samples from oseltamivir treated volunteers in
the two experimental studies involving infection with attenuated strains of influenza virus
type A or B.

Table 2. Studies of prophylaxis of experimentally induced influenza

# receiving Evaluable samples
Study Description Age(yr.) | Duration | Oseltamivir | from treated patients
phosphate for NA resistance
GS97- | Influenza A/ Texas/ 18-40 5 days 24 0
802 36/91 (HIN1)2
NP15 Influenza B/ 18-65 7 days 39 22
757 Yamagata/16/88’

@ = Intranasally inoculated with 10 tissue culture infectious dose (TCID)
* = Intranasally inoculated with 10’ TCID

In the experimental influenza infection studies, the prodrug, oseltamivir phosphate was
orally administered approximately 24 hours prior to infection. In the test subjects
infected with attenuated influenza virus A there was no virus recovery in the post
treatment nasal wash samples and the NA assay could not be conducted to evaluate for
the emergence of resistance. In the test subjects infected with attenuated influenza virus
B, the virus was recovered from the nasal washes of 22 subjects. The sample size (n=22)
analyzed for NA susceptibility is inadequate for a conclusive statement on the emergence
of resistance in the healthy volunteers infected with an attenuated strain of influenza virus
type B and treated with oseltamivir phosphate at 24 hours after infection.

Draft microbiology label:

MICROBIOLOGY: Mechanism of Action: Oseltamivir is an ethyl ester prodrug
requiring ester hydrolysis for conversion to the active form, oseltamivir carboxylate. The
proposed mechanism of action of oseltamivir is via inhibition of influenza virus
neuraminidase with the possibility of alteration of virus particle aggregation and release.

Antiviral Activity In Vitro: The antiviral activity of oseltamivir carboxylate against
laboratory strains and clinical isolates of influenza virus was determined in cell culture
assays. The concentrations of oseltamivir carboxylate required for inhibition of influenza
virus were highly variable depending on the assay method used and the virus tested. The
50% and 90% inhibitory concentrations (IC50 and 1C90) were in the range of 0.0008 pM
to >35 uM and 0.004 uM to >100 pM, respectively (1 pM=0.284 ug/mL). The
relationship between the in vitro antiviral activity in cell culture and the inhibition of
influenza virus replication in humans has not been established.



Drug Resistance: Influenza A virus isolates with reduced susceptibility to oseltamivir
carboxylate have been recovered in vitro by passage of virus in the presence of increasing
concentrations of oseltamivir carboxylate. Genetic analysis of these isolates showed that
reduced susceptibility to oseltamivir carboxylate is associated with mutations that result
in amino acid changes in the viral neuraminidase or viral hemagglutinin or both.

In challenge studies in the treatment of human subjects infected with influenza virus, 3%
(3/102) of the post-treatment isolates showed emergence of influenza variants with
decreased neuraminidase susceptibility to oseltamivir carboxylate. Genotypic analysis of
these variants showed a specific mutation in the active site of neuraminidase compared to
challenge virus.

In clinical studies of post exposure and seasonal prophylaxis, determination of resistance
was limited by the low overall rate of infection and prophylactic effect of TAMIFLU.

In clinical studies in the treatment of naturally acquired infection with influenza virus,
1.3% (4/301) of post-treatment isolates showed emergence of influenza variants with
decreased neuraminidase susceptibility to oseltamivir carboxylate.

Genotypic analysis of these variants showed a specific mutation in the active site of
neuraminidase compared to pretreatment isolates. The contribution of resistance due to
alterations in the viral hemagglutinin has not been fully evaluated.

Cross-resistance: Cross-resistance between zanamivir-resistant influenza mutants and
oseltamivir-resistant influenza mutants has been observed in vitro.

Due to limitations in the assays available to detect drug-induced shifts in virus
susceptibility, an estimate of the incidence of oseltamivir resistance and possible cross-
resistance to zanamivir in clinical isolates cannot be made. However, one of the three
oseltamivir-induced mutations in the viral neuraminidase from clinical isolates is the
same as one of the three mutations observed in zanamivir-resistant virus.

Insufficient information is available to fully characterize the risk of emergence of
TAMIFLU resistance in clinical use.

Immune Response: No influenza vaccine interaction study has been conducted. In
studies of naturally acquired and experimental influenza, treatment with TAMIFLU did
not impair normal humoral antibody response to infection.



Influenza Challenge Studies: Antiviral activity of TAMIFLU was supported for
influenza A and B by experimental challenge studies in volunteers who received
intranasal inoculations of challenge strains of influenza virus. These subjects received
TAMIFLU either 24 hours following or 24 hours before virus challenge.

CONCLUSIONS: To determine the efficacy of Tamiflu™ in preventing naturally
occurring influenza illness, three seasonal prophylaxis studies and one post-exposure
prophylaxis study in households (Table 1) were conducted. From these clinical studies,
the applicant could collect post-treatment influenza virus samples from only 9
individuals. Assay of NA susceptibility of these 9 virus samples showed that the ICsg of
oseltamivir carboxylate was within the range of the NA activity of wild type influenza
virus isolates suggesting no detectable changes in the sensitivity of these isolates.

One of the reasons for the low virus recovery may be because of the low overall
incidence of influenza infection due to the prophylactic effect of Tamiflu™. Therefore, in
the microbiology portion of the label we added a statement that reads, * in clinical studies
of post exposure and seasonal prophylaxis, determination of resistance was limited by the
low overall incidence rate of influenza infection and prophylactic effect of TAMIFLU.”

The combined prophylactic and therapeutic use and probable intermittent use of
Tamiflu™ could result in long periods of exposure thereby increasing the chance for the
emergence of Tamiflu™ resistant variants. In addition, combination of prolonged
exposure and higher rates of replication in special populations such as the elderly,
children, and the immunocompromised may further increase the emergence of drug-
resistant influenza variants. In these situations not only Tamiflu™ resistant variants
emerge, but also the potential exists for the emergence of antigenic variants because the
NA inhibitors are facile inducers of mutations in the most antigenic molecule of the
influenza virus, the HA.

In consideration of some of anticipated genetic variations and possible antigenic variants
with unpredictable consequences, the applicant is requested to address some of the issues
as a part of the phase 4 commitments.

The primary means of scoring for the emergence of resistance to Tamiflu™ was on the
basis of a decrease in the in vitro susceptibility of influenza virus NA enzyme activity in
the post-treatment virus isolates compared to the pre-treatment isolates of the same
patient, i.e., enzyme resistance. It is well recognized that influenza virus escapes
inhibition by NA inhibitors not only by mutations in the target NA but also by mutations
in other genes such as the viral HA. Therefore, it is important to evaluate for the antiviral
resistance by directly assaying for changes in the antiviral sensitivity of the whole virus



to the drug in cell culture i.e., antiviral resistance. The applicant should be requested to
proactively develop a cell culture based assay (or other appropriate assays) that can
support the replication of influenza virus to determine the antiviral resistance in addition
to the current method that measures the NA enzyme resistance.

The initiation of influenza virus infection and the viral spread is mediated by the dynamic
interactions between the receptor (sialic acid) binding activity of viral HA and the
receptor destroying activity of the viral NA. Studies on the emergence of resistance to
NA inhibitors showed that resistance occurs both in vitro and in vivo, and that the
resistance was mediated by mutations in the viral NA or HA or both. Therefore, the
measures for the phenotypic and the genotypic changes should include both the NA and
HA, to reflect the incidence of resistance. The resistance surveillance studies should
include the genotyping of the NA and the HA genes (both HA1 and HA2 portions of the
HA molecule) of the resistant isolates.

The approval of prophylaxis indication for Tamiflu™ was on the basis that the drug
provides protective effects for the duration over which the individual takes the drug and
when influenza virus is circulating in the communities. The applicant conducted
preventive therapy over a period of up to 42 days. The prophylactic and therapeutic use
of Tamiflu™ results in exposure of the virus to the drug over a long period, thereby
increasing the chances for emergence of influenza variants resistant to Tamiflu™. The
incidence of resistance under prophylactic conditions could potentially be greater in some
populations such as the elderly, children, and the immunocompromised. Indeed
Tamiflu™ resistant influenza variants have been recovered from patients treated with
Tamiflu™.

NA resistant variants of influenza virus could be either drug-dependent or drug-
nondependent. The drug-nondependent viruses can grow with about the same efficiency
in the presence or in the absence of the drug. These types of drug-nondependent
influenza virus variants have been recovered both from in vitro as well as from patients
treated with Tamiflu™. Additional studies on the emergence of resistance should be
performed to characterize the resistant variants and the clinical implications of the drug-
nondependent resistant influenza virus.

Drug-dependent viruses on the other hand primarily show their effects in the presence of
the drug (i.e., enhanced replication and the effects of replication) and not in the absence
of the drug. In vitro studies with NA inhibitors of influenza virus have demonstrated that
NA inhibitor dependent influenza variants emerge in vitro [Ref: McKimm-Breschkin,
J.L. etal., (1996) Antimicrob. Agents Chemother. 40, 40-46]. These drug-dependent
influenza virus variants in addition to being drug-dependent have acquired altered growth



properties (i.e., increases in the rate of virus replication and virus yield), and altered
cytotoxic properties (i.e., increase in both plaque number and plaque size).

[n view of the observed emergence of drug-dependent variants that show altered
biological properties and in consideration of the prolonged exposure in prophylaxis and
treatment, it is important to investigate for the potential emergence of drug-dependent
variants in Tamiflu™ exposed subjects. In addition, characterization of the molecular and
biological properties of the drug-dependent variants should be determined.

In vitro studies on the NA-resistant influenza virus variants for the assessment of
potential cross-resistance among the class of NA-inhibitors showed cross-resistance
among them. The cross-resistance could be due to mutations either in the targeted NA
gene or the non-targeted HA gene. Mutations that decrease the affinity of HA to its
receptor sialic acid make the virus less dependent on NA activity and thus less sensitive
to all NA inhibitors as a class. Resistance mutations of this type have been reported in
influenza B virus that was derived from NA inhibitor treated patients. Therefore, it is
important to carryout additional studies to assess class cross-resistance among the NA
inhibitors, due to mutations in the targeted NA and the non-targeted HA genes.

RECOMMENDATION: With respect to microbiology, this application is supported.
However, in consideration of the anticipated genetic variation due to prolonged exposure
to Tamiflu™ and the potential for the emergence of antigenic variation, the applicant is
reminded to address any outstanding Phase 4 commitments related to the development of
resistance and previously agreed to on October 25,1999. In addition, the sponsor is
requested to address the following Phase 4 commitment.

Phase 4 commitment: Please explore the isolation, characterization, and clinical
implications of oseltamivir-dependent influenza virus variants.

L

(S

Narayana Battula, Ph.D.
Microbiologist

Concurrence: B

HFD 530/Assoc. Dir. ( S | HFD 530/TLMicro
Distribution: ' T

Original IND HFD-530/MO
HFD-530/Division File HFD-530/TLMicro
HFD-530/RMO: Carmouze, G. HFD-530/Reviewer Micro



MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICES
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: November 14, 2000
FROM: Antoine El-Hage, Ph.D./Karen M. Storms
Good Clinical Practice II, HFD-47
Division of Scientific Investigations
SUBJECT: Clinical Inspection Summary - NDA 21-087/SE1-002
TO: Grace Carmouze, Project Manager
Teresa Wu, M.D., Medical Reviewer :
Division of Antiviral Drug Products (HFD-530)
APPLICANT: Hoffmann-LaRoche
DRUG: Tamiflu™ (oseltamivir phosphate) 75 mg
CHEMICAL CLASSIFICATION: 6
THERAPEUTIC CLASSIFICATION: P
INDICATION: Prophylaxis treatment of Influenza in adults
CONSULTATION DATE: June 23, 2000
DIVISION ACTION GOAL DATE: October 4, 2000
ACTION GOAL DATE: November 22, 2000
I BACKGROUND
Oseltamivir phosphate, a neuraminidase inhibitor has shown specific inhibition activity of both
- Influenza A & B in tissue culture assays and human studies demonstrating the validity of
neuraminidase inhibition as a clinically useful intervention to treat influenza infection. Clinical
studies were conducted with oseltamivir phosphate and a marketing application was submitted to
FDA for review.
These sites were essential for approval because this supplement provides for a prophylaxis
indication. The primary efficacy parameter in all prophylaxis studies was the incidence of
laboratory confirmed clinical influenza (influenza illness meeting the case definition).

Laboratory confirmed clinical influenza was defined as: oral temperature >99.0 plus at least one
respiratory symptom (cough, sore throat, nasal congestion) and at least one constitutional
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symptom (aches and pains, fatigue, headache, chills/sweats), all recorded within 24 hours plus
laboratory confirmation of influenza infection.

IL. RESULTS

City State IN Assigned Action Reviewer Class

* Schwartz  Miami FL DA 10-JUL-00 13-NOV-00 AEH VAI
Harper Raleigh NC DA 10-JUL-00 18-AUG-00 AEH VAI
Hayden Charlottesville VA DA 10-JUL-00 12-OCT-00 AEH VAI

* H. Schwartz, M.D. - WV15799

Review of this site's inspection is based solely on Form FDA-483. This site enrolled 73
subjects. The inspection revealed the following protocol violation: lack of source documentation
for repeat laboratory tests due to elevated WBC, neutrophil and monocyte results for one subject.
In addition, day 1, 2, and 3 temperatures for one subject were changed on the case report form
without an explanation as to why these changes were made. Data appears acceptable.

Wayne Harper, M.D. - WV 15825

This site screened 58 subjects and enrolled 45. All subjects signed informed consents prior to
study procedures. The inspection revealed that there were discrepancies between what was
reported in the adverse event data listing and the corresponding subject diaries for seven subjects.
In addition, there were changes made in two subjects’ diaries without initials or dates to indicate
the person(s) responsible for making the changes or the reasons for the changes. Data appear
acceptable.

Frederick Hayden, M.D. - WV15673

This site enrolled 434 subjects, 26 of 434 subjects’ records reviewed. There was adequate
documentation to assure that all audited subjects did exist and available for the duration of their
participation in the study. Informed consents were reviewed for 99 of the 434 subjects enrolled.
The inspection revealed failure to perform required laboratory tests; failure to report serious
adverse events to the sponsor as required by the protocol; and inadequate and inaccurate records.
There was no underreporting or deaths at this site. Three serious adverse events were reported at
this site, i.e., one subject was hospitalized due to basal skull fracture, one subject developed
breast cancer, and one subject became pregnant. Data appear acceptable.

Limitation of the inspections — none

No follow-up actions are planned.
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I[II. OVERALL ASSESSMENT OF FINDINGS AND GENERAL RECOMMENDATIONS

The three requested.inspections have been completed. No objectionable conditions were found
which would preclude use of the data submitted in support of the pending application.

* Should the EIR for Dr. Schwartz’ site contain additional information that would change our
recommendation regarding study data, you will be informed.

Key to Classifications

NAI = No deviation from regulations. Data acceptable

VAI = Minor deviations(s) from regulations. Data acceptable

VAlr= Deviation(s) form regulations, response requested. Data acceptable
OALI = Significant deviations for regulations. Data unreliable/unacceptable
Pending = Inspection not completed \

<

Amwine El-Hage, Ph.D.
Branch Chief
Good Clinical Practice II, HFD-47

cc:
NDA #21-087/SE-002
HFD-45
HFD-47/KMS
HFD-47/AEH
HFD-47/rf/cf
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Admumnstration
Rockwville MD 20857

NDA 21-087/5-002

JUN 1 2000

Hoffmann-La Roche Inc.
340 Kingsland Street
Nutley, New Jersey 07110-1199

Attention: Barbara S. Taylor, Ph.D.
Program Director, Drug Regulatory Affairs

Dear Dr. Taylor:

We acknowledge receipt of your supplemental application for the following:
Name of Drug. TAMIFLU™ (oseltamivir phosphate) Capsules

NDA Number- 21-087

Supplement Number: S-002

Date of Supplement: May 22, 2000

Date of Receipt: May 22, 2000

Unless we find the application not acceptable for filing, this application will be filed under Secnon
503(b){1) of the Act on July 21, 2000 in accordance with 21 CFR 314.101(a).

All communications concerning this NDA should be addressed as follows:

Food and Drug Administration

Division of Anti-Viral Drug Products, HFD-530
Office of Drug Evaluation IV

Center for Drug Evaluation and Research
Attention: Document Control Room

5600 Fishers Lane

Rockville, MD 20857

Qinrafai,
“Afthony W. DeCicco
Supervigbry Consumer Safety Officer
Division of Anti-Viral Drug Products, HFD-530

Office of Drug Evaluation IV
Center for Drug Evaluation and Research
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November 17, 2000

Food and Drug Administration

Division of Antiviral Drug Products (DAVDP), HFD-530
Center for Drug Evaiuation and Research, ODE IV
First Floor Document Room

9201 Corporate Bivd.

Rockville, Maryland 20850

Dear Reviewers:

Re: NDA 21-087/5-002 - Tamiflu™ (oseltamivir phosphate) Capsules, Prophylaxis of Influenza
Estimated Timelines for Deferral of Pediatric Rule Requirement

Piease refer to the above sNDA and to our request of July 11, 2000 for a deterral ot the Pediatric
Rule requirements for this application. Per your request , the following is our estimated timeline
tor providing a final study report for a pediatric prophylaxis study:

-Discuss proposed plans/study design in 2Q01
-Trial to run in 02-03 winter
-Provide final study report by the end of 2004

These timelines are estimated based on the fact that we need to see the results of the FIT
protocol before proceeding with anything (this protocol must enroli fully this flu season for the
results to be available later in 2001 and these timelines to be possible). They also reflect some
reservations that we have regarding study design and the ability to enroll a study, which I1s the
reason for our planned discussions before beginning.

We trust that this provides the information that you need. Please do not hestitate to contact the
undersigned if you have any questions.

Sincerely,

HOFFMANN-LA ROCHE INC.

b 7&3@3\,

Barbara S. Taylor, Ph.
Program Director

Drug Regulatory Affairs
(973) 562-3664 - Phone
(973) 562-3700 - Fax

BTAS
HLR No. 2000-2865

Desk Copy: Grace Carmouze - via telefax

Hoffmann-La Roche Inc. 340 Kingsland Street
Nutley New Jersey 37110-1149
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November 16, 2000

Food and Drug Administration

Division of Antiviral Drug Products (DAVDP), HFD-530
Center for Drug Evaluation and Research, ODE IV
First Floor Document Room

9201 Corporate Bivd.

Rockville, Maryland 20850

Dear Reviewers:

Re: NDA 21-087/S-002 - Tamiflu™ (oseltamivir phosphate) Capsules, Prophylaxis of Influenza
Recommended Labeling Comments and Postmarketing Commitments

Please refer to the above sNDA and to your two separate faxes of November 15, 2000 convey.ng your
proposals for postmarketing commitments for the prophylaxis indication for TAMIFLU and your comments
on the draft package insert and patient package insert submitted on November 14, 2000. This
submission provides the Sponsor's responses 10 both of these communications.

Postmarketing Commitments
The Sponsor accepts your proposed commitments and with this submission we are providing rough
estimates of timelines for addressing them. '

Commitment Estimated Timeline

1. Please investigate the effectiveness and safety of oseltamivir Discuss plans with Agency by
for the treatment and prevention of influenza infection in end 2Q01; target completion
immunocompromised patients. In this population the by end 2003.
emergence of resistant viruses should be closely monitored.

2. Please study the pharmacokinetics and safety of oseltamivir, Discuss plans with Agency by _ﬂ
given at the proposed dosing regimens based on simulations, in | end 2Q01; target completion
end-stage renal dialysis subjects. by end 2003.

3. Please submit a final study report for the completed study of The study is ongoing; a report
| __ oseltamivir in subjects with impaired hepatic function. is expected by 2Q01.

4. Please submit a final study report for the completed long-term Mice: July 31, 2002 7
carcinogenicity studies in mice and rats. Rats: December 19, 2001 '

5. Please explore the isolation, characterization and clinical Discuss plans with Agency oy
implications of oseltamivir-dependent influenza virus variants. end 2Q01. _

Labeling Comments

As discussed in our teleconference on November 15, we accept your comments in general and have
made changes only to the table on oseltamivir carboxylate exposures in patients with renal imparment.
We agree to your request to add the column for the 75 mg once daily dose and to delete the column for
the 500 mg twice daily dose. Along with these requested changes we have also deleted the columns for
exposures of patients with creatinine clearance of 30-60 mi/min as agreed. As discussed, given the fact
that no dose reduction is recommended for this group, we believe that to include them in the table couid
confuse the medical community.

All other changes requested in your November 15 fax have been made in the attached cop es of the
package insert (Attachment 1: physician package insert in revision mode; Attachment 2: clean copy of
physician package insert; Attachment 3: clean copy of patient package insert). We have also mace a
minor editorial change to the statement on immunocompromised patients (line 202) as requested by Dr
Wu. In the Attachments, all changes from the currently approved package insert are indicated in revis.on
mode and the most recent changes discussed in this submission are hignlighted.
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We believe that these changes address all outstanding questions on this package insert and patient
package insert. We appreciate and share your commitment to rapid turn-around of any questions,
therefore should you have any questions please do not hesitale to contact the undersigned at the

numbers provided below.
Sincerely,

HOFFMANN-LA ROCHE INC.

Barbara S. Taylor, Ph.D.
Program Director

Drug Regulatory Affairs

(973) 562-3664 - Phone
(973) 562-3700 - Fax

BTMS
HLR No. 2000-2851
Attachments

Desk Copy: Ms. Grace Carmouze
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Howard I. Schwartz, M.D. Rockville MD 20857
Miami Research Associates
7500 87" Avenue. SW NOVODD o

Miami, Florida 33176

De'ar Dr. Schwanz:

Between July 26 and 28. 2000, Mr. Victor Spanioli, representing the Food and Drug
Administration (FDA), met with you to review your conduct of a clinical study

(protocol #WV15799) of the investigational drug Tamiflu® (oseltamivir phosphate), performed
for Hoffmann-LaRoche. Inc. This inspection is a part of FDA's Bioresearch Monitoring
Program, which includes inspections designed to validate clinical studies on which drug approval
may be based and to assure that the rights and welfare of the human subjects of those studies
have been protected.

From our evaluation of the inspection report and the documents submitted with that report, we
conclude that you did not adhere to pertinent federal regulations and/or good clinical
investigational practices governing your conduct of clinical investigations and the protection of
human subjects. We note that at the conclusion of the inspection, Mr. Spanioli presented and
discussed with you the items listed on Form FDA 483, [nspectional Observations. The
discussion included protocol deviations and unexplained temperature changes for one subject.
We note that you concurred with these observations and have initiated implementation of
appropriate changes in your procedures to assure that the findings noted above are not repeated
in any ongoing or future studies.

We appreciate the cooperation shown [nvestigator Spanioli during the inspection. Should you
have any questions or concerns regarding this letter or the inspection, please contact me by letter
at the address given below.

Sincerely yours,

IST

Antoine El-Hage, Ph.D.

Branch Chief

Good Clinical Practice II, HFD-47
Division of Scientific Investigations
Office of Medical Policy

Center for Drug Evaluation and Research
7520 Standish Place. Room 125
Rockville, MD 20855



CFN: 10-58876

Field Classification: VAI

Headquarters Classification:
1)NAI

___x_2)VAI- no response required
3)VAI- response requested
4)0AI

[t Headquarters classification is a different classification, explain why:
Deticiencies noted:

____inadequate informed consent

____inadequate drug accountability

__x__failure to adhere to protocol

__x__inadequate records

____failure to report ADRS

____other

cc:
HFA-224

HFD-330 Doc.Rm. NDA#21-087/SE1-002
HFD-530 Review Div.Dir.

HFD-530 MO

HFD-530 PM

HFD-45 Reading File

HFD-47 Chron File

HFD-47 GCP File #6036

HFD-47 El-Hage/Storms

HFR-SE250 DIB (Chappell)
HFR-SE2585 Bimo (Torres)
HFR-SE2575 Investigator (Spanioli)

r'd:(AEH)(11/16/00)
reviewed:AEH:(11/16/00)
f/t:mb:(11/17/00)
O:\JCR\SchwartzH111700.doc

Reviewer Note to Rev. Div. M.O.

In this study (A double blind randomized placebo controlled study of RO64-0796) used for the
prevention of clinical influenza post exposure in families). Seventy-two patients were recruited.
Review noted violations in protocol (one patient recruited past the time defined in the eligibility
criteria) and failure to record information in CRF’s (abnormal laboratory findings. Consent was
obtained from al subjects; approximately 40 consent forms were reviewed. The issues noted do
not jeopardize the integrity of the data. Data appears to be acceptable.
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Frederick G. Hayden, M.D.

University of Virginia Health Sciences Center
Room 2153

Jefferson Park Avenue

Charlottesville. Virginia 22908

Dear Dr. Hayden:

Between September 7 and 13, 2000, Ms. Candice Cortes representing the Food and Drug
Administration (FDA), met with you to review your conduct of a clinical study

(protocol #WP 15673D) of the investigational drug Tamiflu™ (oseltamivir phosphate),
performed for Hoffmann LaRoche. This inspection is a part of FDA’s Bioresearch Monitoring
Program, which includes inspections designed to validate clinical studies on which drug approval
may be based and to assure that the rights and welfare of the human subjects of those studies
have been protected.

From our evaluation of the inspection report, the documents submitted with that report, and your
written response dated October 6, 2000 to the items listed on the Form FDA 483, we conclude
that you did not adhere to all pertinent federal regulations and/or good clinical investigational
practices governing your conduct of clinical investigations and the protection of human subjects.
We note that at the conclusion of the inspection, Ms. Cortes presented and discussed with you
her inspectional observations, which included: failure to perform required laboratory tests;
failure to report serious adverse events as required by the protocol; and inadequate and
inaccurate records.

In addition, we view the statement in the payment section of the consent form used in the study
that subjects ... will receive $300.00 for participating in and completing the study. No payment
will be made to you, if you withdraw from the study for personal reasons.... to be an improper
procedure. When subjects are to be paid for participating in a study, the payment should be
prorated for the subject’s actual participation in the study in order to avoid the possibility of
coercion.

We trust. as you stated, that implementation of the corrective actions identified in your letter of
October 6, 2000. should provide adequate measures to meet FDA regulatory requirements and
ensure that the findings noted above are not repeated in any ongoing or future studies.
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We appreciate the cooperation shown Investigator Cortes during the inspection. Should you
have any questions or concemns regarding this letter or the inspection, please contact me by letter
at the address given below.

Sincerely yours,

(ST

/ -

Antoine El-Hage, Ph.D.

Branch Chief

Good Clinical Practice [I, HFD-47
Division of Scientific Investigations
Office of Medical Policy

Center for Drug Evaluation and Research
7520 Standish Place, Room 125
Rockville, MD 20855
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FEI: 3003102686
Field Classification: Refer to Center
Headquarters Classification:

NAI

__X__2)VAI- no response required

3)V AIl- response requested

HOAI

If Headquarters classification is a different classification, explain why:
Deficiencies noted:
__X_inadequate informed consent

inadequate drug accountability

__X_failure to adhere to protocol
__X_inadequate records
__X_failure to report ADRS as required by protocol

other

CC:

HFA-224

HFD-330 Doc.Rm. NDA# 21-087
HFD-530 Review Div.Dir.
HFD-550 MO (Wu)

HFD-550 PM (Carmouze)

HFD-45 Reading File

HFD-47 Chron File

HFD-47 CIB File #10213

HFD-47 El-Hage/Storms
HFR-CE250 DIB (Wagner)
HFR-CE2535 Bimo Monitor (Gion)
HFR-CE2545 Field Investigator (Cortes)
r/d:KMS:10/31/00 '
reviewed: AEH:(11/1/00)
f/t:mb:(11/1/00)
o:\kms\hayden.doc

Reviewer Note to Rev. Div. M.O.

This site enrolled 434 subjects, 26 of 434 subjects’ records reviewed. There was adequate
documentation to assure that all audited subjects did exist and available for the duration of
their participation in the study.

Informed consents were reviewed for 99 of the 434 subjects enrolled.

Three serious adverse events were reported at this site. i.e., one subject was hospitalized due
to basal skull fracture, one subject developed breast cancer, and one subject became
pregnant.
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Food and Drug Admunistration
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pno 0T
Wayne Harper, M.D.
Wake Research Associates
3100 Blue Ridge Road. Suite 200
Raleigh, North Carolina 27612

Dear Dr. Harper:

Between July 24 and 27, 2000, Ms. Barbara Frazier representing the Food and Drug
Administration (FDA), met with you to review your conduct of a clinical study

(protocol # WV15825B) of the drug Tamiflu (oseltamivir phosphate), performed for Hoffmann
LaRoche, Ltd. This inspection is a part of FDA’s Bioresearch Monitoring Program, which
includes inspections designed to validate clinical studies on which drug approval may be based
and to assure that the rights and welfare of the human subjects of those studies have been
protected.

From our evaluation of the inspection report, documents submitted with that report, and the data
listings provided by the sponsor, we conclude that you did not adhere to all pertinent federal
regulations and good clinical investigational practices governing your conduct of clinical
investigations and the protection of human subjects. We note that at the conclusion of the
inspection, Ms. Frazier presented and discussed with you and your staff the items listed on Form
FDA 483, Inspectional Observations. We wish to emphasize the following:

1. You failed to maintain adequate and accurate records in that:

a. There were discrepancies between what was reported in the adverse event data listing and
the corresponding subject diaries. Subjects 2612, 2614, 2618, 2628, 2646, 2652, and
2658, were reported as having influenza in the adverse event data listing, however, the
diaries for subjects 2614, 2618, 2628, 2646, and 2652 document that these subjects did
not have the required temperature of 299.5°F. In addition, subject 2612 did not have the
required temperature and one of the constitutional symptoms and subject 2658 did not
have one of the required constitutional symptoms to be diagnosed as having influenza.

b. When changes were made, the diaries for subjects 2612 and 2646 were not initialed or
dated to indicate the person(s) responsible for making the changes or the reasons for the
changes. All corrections made to original diaries should have been initialed and dated to
attest for their accuracy.

Please make appropriate corrections/changes in your procedures to assure that the findings noted
above are not repeated in any ongoing or future studies.
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We appreciate the cooperation shown Investigator Frazier during the inspection. Should you
have any questions or concerns regarding this letter or the inspection, please contact me by letter
at the address given below.

Sincerely yours,

(S)
~ 7
Antoine El-Hage, Ph.D.
Branch Chief
Good Clinical Practice II, HFD-47
Division of Scientific Investigations
Office of Medical Policy
Center for Drug Evaluation and Research
7520 Standish Place, Room 125
Rockville, MD 20855
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FEI: 3003068433

Field Classification: VAI

Headquarters Classification:
I)NAI

__x__2)VAI- no response required
5)VAI- response requested
4)OAI

If Headquarters classification is a different classification, explain why:
Deficiencies noted:

_____inadequate informed consent

_____inadequate drug accountability

failure to adhere to protocol

__X_inadequate records

__tailure to report ADRS

_____other

cc:
HFA-224

HFD-530 Doc.Rm. NDA# 21-087/SE1001
HFD-530 Review Div.Dir.

HFD-530 MO (Wu)

HFD-530 PM (Carmouze)

HFD-45 Reading File

HFD-47 Chron File

HFD-47 CIB File #10171

HFD-47 Reviewer - Elhage

HFD-47 CSO - Storms

HFR-SE150 DIB (Kline)

HFR-SE150 Bimo Monitor (Todd)
HFR-SE150 Field Investigator (Frazier)
r/d:KMS:8/25/00

reviewed: AEH:(8/29/00)

f/t:mb:(8/31/00)

o0:\KMS\Harperltr.doc

Reviewer Note to Rev. Div. M..O.

- Fifty eight subjects were screened; 45 randomized; no underreporting or deaths at this site.

- All subjects signed informed consents prior to study procedures. Files reviewed include case
report forms, drug accountability records, correspondence, and source documents for each
subject including diaries and telephone contact log.

- Data appear acceptable.

S
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Food and Drug Administration
Rockville MD 20857

MEMORANDUM OF FILING MEETING

Date of Meeting: June 30, 2000

NDA: NDA 21-087/SE1-002

Drug: Tamiflu (oseltamivir phosphate) Capsules
Sponsor/Applicant: Hoffmann-La Roche Inc.

Indication: Prophylaxis of Influenza

Participants: Heidi Jolson, M.D., M.P.H., Division Director
Debra Bimnkrant, M.D., Deputy Director
Jeff Murray, M.D., M.P.H., Medical Team Leader
Teresa Wu, M.D., Medical Reviewer
Kellie Reynolds, Pharm.D., Biopharmaceutics Team Leader
Prabu Rajagopalan, Ph.D., Biopharmaceutics Reviewer
Ita Yuen, Ph.D., Pharm/Tox Reviewer
Nara Battula, Ph.D., Microbiology Reviewer
Tom Hammerstrom, Ph.D., Statistical Reviewer
Grace Carmouze, Regulatory Project Manager

Related Documents: IND 53,093, NDA 21-246

Background: Hoffmann-La Roche, Inc. submitted this supplemental NDA on May 22, 2000.
This efficacy supplement provides for the prophylaxis of influenza using the approved 75mg
capsule. The applicant has paid the user fee and has submitted the Financial Disclosure
documentation. This application has been granted a priority review with an action date of
November 22, 2000. This meeting was held to determine whether the application is fileable.

Discussion:
Chemistry

This supplement uses the approved 75 mg capsule, therefore there are no Chemistry issues.

Pharmacology/Toxicology

Dr. Yuen concluded that this NDA was fileable. The Division will wait for the applicant to
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NDA 21-087
June 30, 2000

submit a draft carcinogenicity study report, in Tg.AC transgenic mice, in late October 2000. It
was noted that the 2-year carcinogenicity studies would be submitted as part of the phase [V
commitments.

Microbiology

Dr. Battula concluded that this NDA was fileable. However, there was concern that the
resistance information stated in the proposed label is based on 14 subjects.

Biopharmaceutics/Clinical Pharmacokinetics

Dr. Rajagopalan concluded that this NDA was fileable. Dr. Rajagopalan stated that Dr. Jenny
Zheng would finish the review of the supplement.

Statistics

Dr. Hammerstrom concludgd that this NDA was fileable.

Clinicat

Dr. Wu concluded thai this NDA was fileable. An overview was given of the studies submitted.
It was noted that the Medical Officer’s review would give attention to on three proposed labeling
claims, a vaccine-oseltamivir interaction, and updating safety information in the label (i.e.
comparable to that of zanamivir).

Division of Scientific Investigations

DAVDP has requested that Dr. Antoine El-Hage inspect three domestic clinical sites.

Miscellaneous

The applicant will submit a deferral for a pediatric assessment of this indication.



(darisrtae ~S20

Division of Antiviral Drug Products
Food and Drug Administration
Rockville MD 20857

Record of Teleconference

IND:
Date:

Drug:
Capsules)

Sponsor:

BETWEEN:

SUBJECT:

53,093
January 7, 2000

Oseltamivir phosphate (neuraminidase inhibitor (Ro-64-0796) Oral

Hoffmann-La Roche Pharmaceuticals

Representatives of Hoffmann-La Roche Pharmaceuticals
Lutz Wevelsiep, Regulatory Program Manager

Tony Kennedy, Ph.D., Global Project Leader
Penny Ward, M.D., Clinical Scientific Leader
Robert Jeeter, Ph.D., Pharmacologist

Michaei McClain, Ph.D. Pharmacology Consultant
Joanna Barret, Clinical Pharmacology

Stephen Pawsey, Ph.D., Clinical Science

Noel Roberts, Ph.D., Virology

Hugh Wiltshire, Discovery

Robert Tudor, Ph.D.,Virology

Representative of Gilead Sciences, Inc.
Roger Mills, M.D., Director, Clinical Research

Alan Taylor, Ph.D., Pharmacologist

Representatives of DAVDP

Jim Farrelly, Ph.D., Pharmacology and Toxicology Team Leader
Ita Yuen, Ph.D., Pharmacology and Toxicology Reviewer
Teresa Wu, M.D., Ph.D., Medical Reviewer

Grace Carmouze, Regulatory Project Manager

CAC Studies/Prophylaxis PreNDA

Background:

The purpose of this teleconference was to discuss the required carcinogenicity studies and the
preNDA questions outlined in the sponsor’s briefing package (serial no. 184), dated December 1,

1999

Discussion:

Carcinogenicity Studies
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Based on a review of the timeline for the two-year carcinogenicity studies submission, the Division
did not believe there would be adequate time to review before the action date. The Division
recommended that a Syrian hamster embryo (SHE) cell transformation assay and a Tg.AC
recombinant mouse assay will expedite approval of the prophylaxis indication. The sponsor will
consider carrying them out. In order for the Tg.AC recombinant mouse assay to be completed during
the review period, the sponsor will forego the dose range-finding study and carry out the assay at

“ doses that approach the maximum feasible dose. The sponsor indicated that such a study would not
be submitted for review by the Executive CAC Committee. This recommendation is contingent on
the sponsor concluding the two-year carcinogenicity studies in rats and mice.

Pre-NDA Meeting for a Prophylaxis Indication

Based on a review of the issues outlined in the Pre-NDA meeting briefing package for a prophylaxis
indication (serial no. 184), dated December 1, 1999, the Division informed the sponsor that a face-
to-face meeting was unnecessary. Below are the Division’s responses to the issues outlined in the
cover letter of the serial 184).

1. The sponsor proposes that the data package presented in the background package is
sufficient to support a broad claim for the “prevention of influenza A and B in adults and
adolescents.” This claim is supplemental to the existing treatment indication for
oseltamivir in adults. The sponsor also proposes that the data supports a duration of
dosing which can be tailored to the time that an individual is likely to be exposed to the risk
of developing influenza. Does the agency concur with this proposal?

Yes. However, duration of dosing is a review issue and cannot be commented on at this time.

2. The sponsor proposes that the dose recommendation for all subjects, including those with
impaired renal function, should be 7Smg once daily. Does the agency concur with this
proposal?

This proposal is a review issue and cannot be commented on at that this time.

" We believe that this represents important prescribing
information. We would like to initiate preliminary discussions with the agency regarding
the most appropriate way of potentially communicating this information in the product
label. ‘

This proposal is a review issue and cannot be commented on at that this time.

4. The safety profile of oseltamivir is qualitatively very similar to the safety profile in adults
in the treatment of influenza, and no new safety concerns have been identified in the
prophylaxis program. Indeed, the safety profile is better in this indication than in
treatment and so the information presented in the existing table represents the “worst



Page >
January 7, 2000
IND 53,039

The issue will be addressed during the review of the safety database.

5. The sponsor proposes to incorporate information the outcomes in all relevant populations
in study WV15799, including ITTIINAB and ITT group, in the product label. We would
like to initiate preliminary discussions concerning the most appropriate way of
communicating this information in the product label.

The Division stated that this issue will be further discussed during labeling discussions.
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Record of Industry Meeting

Meeting Date: May 14, 1998  Time: 1-2:30 PM Location: 9201 Corp. Blvd., S400
IND Number: IND 53,093

Drug: Ro64-0796 Oral Capsules

Sponsor: Hoffman-La-Roche

Type of Meeting: Clinical Development Meeting

Meeting Chair: Sam Maldonado, M.D., M.P.H.  Sponsor Chair: Linda Robertson, Ph.D.
Regulatory Management Officer: Debra Gump, R.Ph. |

FDA Attendees, Titles, and Offices:

Heidi Jolson, M.D., M.P.H., Director, Division of Antiviral Drug Products
Debra Birmkrant, M.D., Deputy Director, Division of Antiviral Drug Products
Walla Dempsey, Ph.D., Deputy Director, Division of Antiviral Drug Products
Steve Gitterman, M.D., Ph.D.., Team Leader

Sam Maldonado, M.D., M.P.H., Medical Officer

Jim Farrelly, Ph.D., Pharmacology, Team Leader

Ita Yuen, Ph.D., Pharmacology Reviewer

Janice Jenkins, Ph.D., Biopharmaceutics, Team Leader

Prabhu Rajagopalan, Ph.D., Biopharmaceutics Reviewer

Dan Boring, Ph.D., Chemistry Reviewer

Jim Ramsey, Ph.D., Microbiology Team Leader

Narayana Battula, Ph.D., Microbiology Reviewer

Paul Flyer, Ph.D., Biostatistics Team Leader

Michael Elashoff, Ph.D., Biostatistics Reviewer

Barbara Styrt, M.D., M.P.H., Medical Officer

Debra Gump, R.Ph., Regulatory Management Officer

External Constituent and Titles:

Gilead Sciences, Inc.
Roger Mills, M.D., Director, Clinical Research

Hoffman-La-Roche
Tony Kennedy, Ph.D., Global Project Leader




Joanna McNamara, B.Sc., Regulatory Affairs

Leslie Struthers, Ph.D., Biostatistics

Penny Ward, M.D., Clinical Science Leader

Joe Masserella, B.Sc., Global Regulatory Leader

Linda Robertson, Ph.D., U.S. Regulatory Program Manager

Background:
On August 20, 1997, the sponsor(s), Gilead Sciences, Inc., and Hoffman-La Roche, met

with the DAVDP to discuss the clinical development plan for Ro 64-0796.(GS4104) oral
capsules. At this meeting, the sponsor(s) presented their plan for their phase 3 clinical
program which consisted of four large pivotal trials in the Northern Hemisphere: two
treatment studies WV15671 (US) and WV 15670 (Europe) and two prophylaxis studies
WV15673 (US) and WV15697 (US).

Due to the decreased incidence of influenza infection in the Northern Hemisphere this past
year the sponsor requested a meeting with the Division to discuss their revised plans for

their phase 3 studies.

Discussion:

1. In the event of neither treatment study reaching the desired recruitment objective
influenza infected subjects this season, is the plan for combining the data for the
analysis to support approval acceptable to the agency?

+ The Division found this proposal to be acceptable as stated previously in the
teleconference dated April 21, 1998. In this teleconference it was clarified that the
sponsor would supplement this study with an additional study in the Southern
Hemisphere, WV15730. At that time, the Division emphasized to the sponsor that if
their plan was to combine the studies, they would need to prepare a detailed analysis
plan prior to unblinding the data and would need to additionally analyze each study
individually. The sponsor concurred.

2. In the event of the symptomatic influenza infection rate not reaching the desired
frequency in either of the two seasonal prophylaxis protocols, is the plan for
combining the data for analysis acceptable to the agency?

3. The company proposes that data from seasonal prophylaxis studies will be
sufficient to support a general claim for efficacy in prophylaxis of influenza. Does
the agency concur with this view?

4. Are the study protocols for the investigation of the utility of this agent for the
treatment and prophylaxis of influenza in the elderly population acceptable? Can
these additional data be used to support an application for marketing this product
for the treatment and prophylaxis of influenza in the aduit population?

(The discussion for the above three questions were addressed concurrently.)

+ Dr. Maldonado stated that an important concern for the proposed prophylaxis indication



is that its risk-benefit assessment will be different that the risk-benefit assessment for a
treatment indication. It is expected that many individuals will be exposed to the drug in
order to protect a minority from becoming infected. Therefore, the safety profile of this
drug for a prophylaxis indication will be evaluated against the background of a
significant number healthy individuals exposed to the drug.

¢ Dr. Jolson suggested that the sponsor consider conducting an open label safety study
in the elderly or another population to capture an adequate safety data base in higher
risk patients. She also stated that the data for the prophylaxis study needed to be
compelling such that the benefit outweighs the risk. And lastly, she emphasized the
need for the study to be adequately powered.

¢ It was clarified that the sponsor intends to file for an NDA in March 1999, for both a
treatment and prophylaxis indication.

5. The company proposes to include data from the Phase Ib study in the pediatric
population in the initial filing. This information will be provided within the
pharmacology section of the product data sheet to indicate adjustment of dosing (if
appropriate) in a pediatric population. Is this proposal acceptable to the agency?

¢ The sponsor explained that they would not be looking for pediatric labeling at the time
of NDA filing but would propose to include the data from their phase 1b pediatric study
in the Pharmacokinetics Section of the label. The sponsor indicated that they currently
have an oral formulation ready but have very limited stability data. They aiso indicated
that they intend to submit a pediatric formulation supplement in September 1999. Dr.
Jenkins inquired about a bioequivalence study for the comparison of the two
formulations. The sponsor stated that there will only be a bioequivalence study in
adults at the time of NDA filing. Dr. Jenkins emphasized the need for a link of the oral
solution to the capsule formulation in the label. It was suggested that the proposal of
including information from the phase 1b pediatric study in the label was unnecessary
and potentially misleading if the formulation used during this study was not in the label
as well. The sponsor stated that they will take this information under consideration.

¢ |t was clarified that all age groups in the phase 1b study will be receiving the oral
solution.

¢ It was suggested that the sponsor considers the drug concentration in the oral solution
for other patient populations (i.e., elderly) that might need to take this formulation.

6. Itis proposed that children over 12 years of age be included in the adult population
studies as soon as the safety data support this scenario. Children over 12 may be
assumed to the pharmacologically identical to healthy adults and there is, therefore,
no necessity to carry out a study specifically in children aged > 12 years. Does the
agency concur with this view?

¢ This was acceptable to the Division. Dr. Maldonado suggested that the sponsor



monitor the pharmacokinetic parameters in this population to ensure that they
experience similar exposures to that of the adults. The sponsor concurred.

7. Is the proposed further clinical development in the pediatric population sufficient to
support a change of label to include an indication for the treatment of influenza in

chiidren > 1 year of age?

¢ Dr. Maldonado stated that the indication for this product would be a statement such as
“for the treatment and prophylaxis of influenza A and B*, however information for
pediatric dosing would be included in the Dosage and Administration Section of the

label.

The conversation was cordial throughout.



MEMORANDUM OF TELEPHONE FACSIMILE CORRESPONDENCE

Date: November 15, 2000

To: Barbara Taylor, Ph.D., Program Director,
Drug Regulatory Affairs

Address: Hoffman-La Roche Inc.
340 Kingsland Street -
Nutley, New Jersey 07110-1199
From: Grace N. Carmouze, Regulatory Project Manager, HFD-530

Through: Jeffrey Murray, M.D., M.P.H., Medical Team Leader HFD-530
Teresa Wu, M.D., Ph.D., Medical Officer

NDA: 21-087/S-002

Subject: Recommended Postmarketing Commitments

Below are the division’s recommended postmarketing commitments for your review.

1. Please investigate the effectiveness and safety of oseltamivir for the treatment and
prevention of influenza infection in immunocompromised patients. In this population
the emergence of resistant viruses should be closely monitored.

2. Please study the pharmacokinetics and safety of oseltamivir, given at the proposed
dosing regimens based on simulations, in end-stage renal dialysis subjects.

3. Please submit a final study report for the completed study of oseltamivir in subjects
with impaired hepatic function.

4. Please submit a final study report for the completed long-term carcinogenicity studies
in mice and rats.

5. Please explore the isolation, characterization and clinical implications of oseltamivir-
dependent influenza virus variants.

DAVDP/HFD-530 5600 Fishers Lane Rockville, MD 20857 (301) 827-2335 Fax: (301) 827-2523
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We are providing the above information via telephone facsimile for your
convenience. THIS MATERIAL SHOULD BE VIEWED AS UNOFFICIAL
CORRESPONDENCE. Please feel free to contact me if you have any
questions regarding the contents of this transmission.

Grace N. Carmouze
Regulatory Project Manager
Division of Antiviral Drug Products



Grace Carmouze
11/15/00 11:33:48 AM

CSso
Recommended Postmarketing commitments

Jeffrey Murray
11/15/00 02:42:48 PM
MEDICAL OFFICER



MEMORANDUM OF TELEPHONE FACSIMILE CORRESPONDENCE

Date: November 15, 2000

To: Barbara Taylor, Ph.D., Program Director,
Drug Regulatory Affairs

Address: Hoffmann-La Roche Inc.
340 Kingsland Street
Nutley, New Jersey 07110-1199

From: Grace N, Carmouze, Regulatory Project Manager, HFD-530

Through: Jeffrey Murray, M.D., M.P.H., Medical Team Leader HFD-530
Teresa Wu, M.D., Ph.D., Medical Officer, HFD-530

NDA: 21-087/S-002

Subject: Labeling Comments

These comments are being conveyed on behalf of Dr. Teresa Wu, Medical Officer, and
are directed towards your November 14, 2000 submission.

1. We suggest that 75 mg once daily pharmacokinetics parameters be added to the table
and the —— be deleted.

Osetamivir Carboxylate Exposures in Patients with Normal and Reduced Serum
Creatinine Clearance

DAVDP/HFD-530 5600 Fishers Lane Rockville. MD 20857 (301) 827-2335 Fax: (301) 827-2523
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3. Line 305, Table 3: Please refer back to the label version dated November 6, 2000, for
the display of the title and footnote.

4. Line 360, insert: “For plasma concentrations of oseltamivir carboxylate predicted to
occur following various dosing schedules in patients with renal impairment, see
CLINICAL PHARMACOLOGY: PHARMACOKINETICS: Special Populations™

5. Delete 369-372, 376-380, insert: “No recommended dosing regimens are available for

patients undergoing routine hemodialysis and continuous peritoneal dialysis treatment
with end-stage renal disease.”

Comments to Patient Package Insert

6. — ¢

We are providing the above information via telephone facsimile for your
convenience. THIS MATERIAL SHOULD BE VIEWED AS UNOFFICIAL
CORRESPONDENCE. Please feel free to contact me if you have any
questions regarding the contents of this transmission.

Grace N. Carmouze
Regulatory Project Manager
Division of Antiviral Drug Products



Grace Carmouze

11/15/00 04:27:42 PM

CsoO

Labeling Comments to 11/14/00 submission

Jeffrey Murray
11/15/00 04:36:12 PM
MEDICAL OFFICER



b page(s) of
revised draft labeling
has been redacted
from this portion of
the review.




MEMORANDUM OF TELEPHONE FACSIMILE CORRESPONDENCE

Date: November 8, 2000

To: Barbara Taylor, Ph.D., Program Director,
Drug Regulatory Affairs

Address: Hoffman-La Roche Inc.
340 Kingsland Street
Nutley, New Jersey 07110-1199

From:  Grace N. Carmouze, Regulatory Project Manager, HFD-530

Through: Jim Farrelly, Ph.D., Pharmacology/Toxicology Team Leader HFD-530

NDA: 21-087/S-002

Subject: Pharmacology/Toxicology Labeling Comments

The following comments are being conveyed on behalf of Dr. James Farrelly,
Pharmacology/Toxicology Team Leader and directed toward your revised package insert
(PI) [strikthrough] dated November 6, 2000.

1. Lines 228-238: Please insert the following:
Carcinogenesis, Mutagenesis, and Inpairment of Fertility:

Long-term carcinogenicity tests with oseltamivir are underway but have not been
completed. However,¢ - - :

Oseltamivir was found to be nonmutagenic in the Ames test and the human
lymphocyte chromosome assay with and without enzymatic activation and
negative in the mouse micronucleus test. It was found to be positive in a Syrian
Hamster Embryo (SHE) cell transformation test. Oseltamivir carboxylate was
non-mutagenic in the Ames test and the L5178Y mouse lymphoma assay with and
without enzymatic activation and negative in the SHE cell transformation test.

DAVDP/HFD-530 5600 Fishers Lane Rockville, MD 20857 (301) 827-2335 Fax: (301) 827-2523
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In a fertility and early embryonic development study in rats, ...

We are providing the above information via telephone facsimile for your
convenience. THIS MATERIAL SHOULD BE VIEWED AS UNOFFICIAL
CORRESPONDENCE. Please feel free to contact me if you have any
questions regarding the contents of this transmission.

Grace N. Carmouze
Regulatory Project Manager
Division of Antiviral Drug Products
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Division of Antiviral Drug Products
Food and Drug Administration
Rockville MD 20857

MEMORANDUM OF TELEPHONE FACSIMILE CORRESPONDENCE

Date: October 23, 2000
To: Barbara Taylor, Ph.D., Program Director, Drug Regulatory Affairs
Address: Hoffman-La Roche Inc.

340 Kingsland Street
Nutley, New Jersey 07110-1199

From: Grace N. Carmouze, Regulatory Project Manager, HFD-530
Through:  Jeffery Murray, M.D., M.P.H., MedicalTeam Leader, HFD-530 . j.}«’\ |0 /9 ;/6 P
Teresa Wu, M.D., Ph.D., Medical Officer, HFD-530 - 5-,
( 1923/,
NDA: 21-087/S-002
Subject: Labeling comment

These comment is being conveyed on behalf of Dr. Teresa Wy, and is directed towards your revised
package insert (PI) dated October 19, 2000.

Comments to PI:

1. Please delete the sentence regarding . ——— under ‘Prophylaxis of Influenza’.
Reasons:

e The minimally required diagnostic criteria for sinusitis, bronchitis, and pneumonia were not
predefined. The lack of microbiologic evaluation in all 8 cases and insufficient radiographic
evaluation in most cases have made a clinical review of the investigator 's assessment
problematic.

e It ic auestionable to consider acute bronchitis as a complication of influenza, given that
increased bronchial reactivity and decreased tracheobronchial clearance are both within the
spectrum of uncomplicated influenza. In addition, no information on smoking status was
provided.

e Subject 23632/4710 presented a clinical diagnosis of ‘pneumonia’ on the same day of the
onset of influenza. In the absence of any microbiologic evaluations, it is impossible to
differentiate a non-viral pneumonia from a primary viral pneumonia due to influenza virus.

DAVDP/HFD-530 e 5600 Fishers Lane o Rockville, MD 20857 # (301) 827-2335 o Fax: (301) 827-2523
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We are providing the above information via telephone facsimile for your convenience. THIS
MATERIAL SHOULD BE VIEWED AS UNOFFICIAL CORRESPONDENCE. Please
feql free to contact me if you have any questions regarding the contents of this transmission.

(o S >
@racve N. Carhduze 27

egulatornyroject Manager
ivision of Antiviral Drug Products
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D Food and Drug Administration
Rockville MD 20857

MEMORANDUM
Date: June 23, 2000
To: Antoine N. El-Hage, Ph.D., M.S.,
Branch Chief
Clinical Investigations 11
Good Clinical Practices Branch
Division of Scientific Investigations HFD-47
Through: David A. Lepay, M.D., Ph.D., Director
Division of Scientific Investigations HFD-45
From: Grace N. Carmouze, Regulatory Project Manager, HFD-530
Subject: Request for Clinical Inspections

NDA 21-087/Supplement No: SE1-002
Sponsor: Hoffmann-La Roche

Drug: TAMIFLU (oseltamivir phosphate) 75mg
Therapeutic Class: 7030120

Protocol/Site Identification

As wscussed with you, the following protocols/sites essential for approval have been
identified for inspection. These sites are listed in order of priority. This supplement
provides for a prophylaxis indication.

Indication Protocol # Site (Name and Address)

Prophvlaxis WV15799 Dr. H. Schwartz*
Miami Research Associates
7500 SW 87" Ave, Ste. 202
Miami, FL 33173

Dr. M. Vichare

California State Univ. — Chico
Studen: Heaith Services
Chico, CA 95929-0777

Prophylaxis WV15673 Dr. F. Hayden*



NDA 21-087/5-002
Page 2

Prophylaxis WV15825

*denotes preferred sites.

Goal Date for Completion

Elson Student Health Center
412 Brandon Ave.

~ Charlottesville, VA

Dr. R. Atmar

Baylor College of Medicine

Dept. of Microbiology and Immunology
One Baylor Plaza #221D

Houston, TX

Dr. R. Nett*

The Institute for Clinical Research, Inc.
812 Datapoint Drive Ste. 1010

San Antonio, TX 782229

Dr. W. Harper

Wake Research Associates _
3100 Blue Ridge Road, Ste. 100
Raleigh, NC 27612

-

We request that the inspections be performed and the Inspection Summary Results be

provided by October 4, 2000. We intend to issue

November 22. 2000.

Concurrence:

HFD-530/MOTLMurray ' °

HFD-530MO/W ™ (§/ |

HFD-530/RPM/Carmouze " g} .=}
o

vl’ll v~

Distribution: NDA 21-087/S-002
HFD-530/Division File
HFD-530/RPM/Carmouze
HFD-47/GCPBII-Chief/El-Hage
HFD-45/Program Management Staff

-

an action letter on this application by

7]
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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Division of Antiviral Drug Products
Food and Drug Administration
Rockville MD 20857

MEMORANDUM OF TELEPHONE FACSIMILE CORRESPONDENCE

Date:
To:

Address:

From:

Through:

NDA:

Subject:

October 4, 2000

Barbara Taylor, Ph.D., Program Director, Drug Regulatory Affairs
Hoffman-La Roche Inc.

340 Kingsland Street

Nutley, New Jersey 07110-1199

Grace N. Carmouze, Regulatory Project Manager, HFD-530 "
WA

Jeffrey Murray, M.D., M.P.H., Medical Team Leader, HFD-530 '
Teresa Wu, M.D., Ph.D., Medical Officer, HFD-53 (SI

21-087/S-002

Comments for Proposed Labeling

These comments are being conveyed on behalf of Dr. Teresa Wu, Medical Officer and are directed
toward your submission dated May 22, 2000.

1. Under ‘MICROBIOLOGY: Drug Resistance’, please delete the paragraph beginning

s

2. Under ‘MICROBIOLOGY: Influenza Challenge Studies’,

——— L

3. Under ‘Description of Clinical Studies: Prophylaxis of Influenza’, we suggest the following

wording.

The efficacy of Tamiflu in preventing naturally occurring influenza illness has been demonstrated in
three seasonal prophylaxis studies and a post-exposure prophylaxis study in households. The primary
efficacy parameter for all these studies was the incidence of laboratory confirmed clinical influenza.
Laboratory confirmed clinical influenza was defined as oral temperatur—— 99.0 F/37.2 C plus at least
one respiratory symptom (cough, sore throat, nasal congestion) and at least one constitutional

DAVDP/HFD-530 e 5600 Fishers Lane e Rockville, MD 20857 ¢ (301) 827-2335 e Fax: (301) 827-2523
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symptom (aches and pain, fatigue, headache, chills/sweatsj, all recorded within 24 hours, plus either a
positive virus isolation or a 4-fold increase in virus antibody titers from baseline.

In a pooled analysis of two seasonal prophylaxis studies in healthy unvaccinated adults (aged 13 to 65
years), Tamiflu 75 mg once daily taken for 42 days during a community outbreak reduced the
incidence of laboratory confirmed clinical influenza from 4.8% for the placebo group to 1.2% for the
Tamiflu group.

In a seasonal prophylaxis study in elderly residents of skilled nursing homes, Tamiflu 75 mg once
daily taken for 42 days reduced the incidence of laboratory confirmed clinical influenza from 4.4%
for the placebo group to 0.4% for the Tamiflu group. About 80% of this elderly population were
vaccinated, 14% of subjects had chronic airway obstructive disorders and 43% bad cardiac disorders.

a a

In a study of post-exposure prophylaxis in household contacts (aged— 13 years) of an index case,
Tamiflu 75 mg qd administered within 2 days of onset of symptoms in the index case and continued
for 7 days, reduced the incidence of laboratory confirmed clinical influenza from 12% for the placebo
group to 1% for the Tamiflu group. Index cases did not receive Tamiflu in the study.

4. Under ‘PRECAUTIONS?, please add the statement  »-———o —

- -




\

Page: 3
October 4, 2000

. Under ‘ADVERSE REACTIONS?’, before the prophylaxis studies section, please add the

following paragraph:

S

We are providing the above information via telephone facsimile for your convenience.
THIS MATERIAL SHOULD BE VIEWED AS UNOFFICIAL CORRESPONDENCE.
Please feel free to contact me if you have any questions regarding the contents of this

ngfsmission.
(5] _

Gfte N. C4rmouze 0
Régulatory Project Manager

Division of Antiviral Drug Products
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.%:S Division of Antiviral Drug Products

Food and Drug Administration
Rockville MD 20857

MEMORANDUM OF TELEPHONE FACSIMILE CORRESPONDENCE

Date: August 24, 2000

To: Barbara Taylor, Ph.D., Program Director, Drug Regulatory Affairs

Address: Hoffman-La Roche Inc.
340 Kingsland Street
Nutley, New Jersey 07110-1199

From: Grace N. Carmouze, Regulatory Project Manager, HFD-530

Through: Jeffrey Murray, M.D., M.P.H., Medical Team Leader, HFD-530 _ ‘ 9
Teresa Wu, M.D., Ph.D., Medical Officer, HFD-530 ( 5 /

NDA: 21-087/S-002

Subject: Request of Information

These comments are being conveyed on behalf of Dr. Teresa Wu, Medical Officer, and are in response to
your facsimile transmission dated August 22, 2000.

1.

In study WV15799, placebo contact subject 22981/6700 had a different virus type from that of the
corresponding index case (this was consistent with Appendix 57, vol. 28). Please clarify why this
case was included in the primary efficacy analysis.

Please provide ID numbers for the 12 baseline virus shedders and their corresponding index cases for
study WV15799.

For study WV15799, please perform a primary efficacy analysis in ITTINAB population to compare
the effectiveness of prophylaxis according to virus type (A or B). Please use the number of index

cases of matching virus type as the denominator.

Please see refer to the table below for an example.

DAVDP/HFD-530 o 5600 Fishers Lane e Rockville, MD 20857 e (301) 827-2335 e Fax: (301) 827-2523
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Contact
placebo oseltamivir
Index case infected with influenza A (n =) no. of lab-confirmed | n=
clinical flu
Index case infected with influenza B (n =) n= n=
placebo vs. oseltamivir p-value | 95%CI | p-value | 95% CI

We are providing the above information via telephone facsimile for your convenience. THIS
MA SHOULD BE VIEWED AS UNOFFICIAL CORRESPONDENCE. Please
fegh free fto contact me if you have any fﬁ}stions regarding the contents of this transmission.

(S) .
Gre N. Carthouze/ ™~ O

Régulatory Project Manager
Division of Antiviral Drug Products
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'+,.J"m Division of Antiviral Drug Products
Food and Drug Administration
Rockville MD 20857
MEMORANDUM OF TELEPHONE FACSIMILE CORRESPONDENCE
Date: July 14, 2000
To: Barbara Taylor, Ph.D., Program Director, Regulatory Affairs

Hoffmann-La Roche Inc.

Address:
340 Kingsland Street
Nutley, New Jersey 07110-1199

Grace Carmouze, Regulatory Project Manager, HFD-530
ol
-

From:
Through: Girish Aras. Ph.D., Statistical Team Leader
Thomas Hammerstrom, Ph.D., Statistical Reviewer
Jeffrey Murray, M.D., M.P.H., Medical Team Leader. HFD-530 c
(S ANy 17706

21-087/5-002

Subject: Statistical Comments
The following comments are being conveyed on behalf of Dr. Tom Hammerstrom, Statistical Reviewer,
and are directed towards the CD-ROM desk copy, provided by the applicant, containing requested

NDA:

datasels.

1. Please identify the relationship between EVDT and DAY on the EFFICVA and EFFICV | datasets
2. Please explain why the events “within subject”come out sorted differently depending upon whether

one sorts with DAY or with EVDT within SUBJECT?
Please clarify why there are considerably fewer symptom and temperature data for trial W\ 13825 on
the CD-ROM desk copy than there are in electronic data officially submitted to the ND A

3.
We are nrovidinge the above information via telephone facsimile for your convenience. THIS

MATERIAL SHOULD BE VIEWED AS UNOFFICIAL CORRESPONDENCE. Plcase
feel free to contact me if you have any questions regarding the contents of this transmission

.
2S

“Grace N. Carmouze
Regulatory Project Manager
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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Division of Antiviral Drug Products
Food and Drug Administration
Rockville MD 20857

MEMORANDUM OF TELEPHONE FACSIMILE CORRESPONDENCE

Date:

To:

Address:

From:

Through:

IND:

Subject:

March 28, 2000

Barbara Taylor, Ph.D., Program Director, Drug Regulatory Affairs

Hoffman-La Roche Inc.

340 Kingsland Street

Nutley, New Jersey 07110-1199

Grace N. Carmouze, Regulatory Project Manager, HFD-530 - >/ 2y - 7Y

Girish Aras, Ph.D., Statistical Team Leader, HFD-530 _

Thomas Hammerstrom, Ph.D., Statistical Reviewer, HFD-530 ( S' 3-2y-00

Jeffrey Murray, M.D., M.P.H., Medical Team Leader, HFD-530 ( 5/ 3/;4/0(,
. J

53,093, serial no. 205

Comments to Electronic Submission for Supplemental NDAs for Prophylaxis and
Pediatric Indications

These comments are being conveyed on behalf of Dr. Tom Hammerstrom, Statistical Reviewer, and are
directed towards submission number 205 (with CD-ROM).

Please provide the four datasets (i.e., DIED, DEMOGRAPH, RESULTS, and DISCONTINUE ) for the
study in elderly patients (WV15825). Below is a detailed description of what each dataset should

include.

1) DIED should have exactly the same fields as the sample dataset DIED that as included on the CD-

ROM.

2) DEMOGRAPH should have one record for each patient enrolled the study with the following fields:

a) Patient ID, a numeric variable
b) A categorical variable with the following values:

i) Enrolled but not randomized
ii) Randomized but received no treatment
iii) Randomized & treated but not infected

DAVDP/HFD-530 5600 Fishers Lane ® Rockville, MD 20857  (301) 827-2335 e Fax: (301) 82 7-2523
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iv) Randomized & treated & infected
c) A treatment assignment identifier
d) Center at which enrolled
¢) Date and time of treatment start in SAS DATETIME format
f1-f7) Baseline values of each of the symptoms
g) Baseline temperature
h)-z) One variable for each of the baseline factors used in stratifying the original randomization

3) RESULTS should be a much smaller subset of the EFFIC datasets submitted on the CD-ROM. There
should be one record for each diary card entry and each clinic visit by each subject. There should be no
records corresponding to extrapolated or interpolated data. The fields should be the following:

a) Patient ID, the same numeric variable as in DEMOGRAPH

b) Indicator of whether the record is a diary card entry or a clinic visit

c¢) Date and time of entry/visit in SAS DATETIME format

d1-d7) Values of each of the seven symptoms

e) Temperature

4) DISCONTINUE should have one record for each subject enrolled. The fields should be the following:
a) Patient ID, the same numeric variable as in DEMOGRAPH
b) A categorical variable with the following values:
i) Enrolled but not randomized
ii) Randomized but received no treatment
iii) Randomized & treated but not infected
iv) Randomized & treated & infected
¢) A treatment assignment identifier
d) Date and time of last diary card entry or clinic visit in SAS DATETIME format
el-e7) Maximum value of each of the seven symptoms in the 24 hours preceding last entry/visit
f) Reason data collection discontinued, a character variable with maximum length 20

We are providing the above information via telephone facsimile for your convenience. THIS
MATERIAL SHOULD BE VIEWED AS UNOFFICIAL CORRESPONDENCE. Please
feeLfree to contagt me if you haye-diiniquestions regarding the contents of this transmission.

1 S

ce N. Carhouze
latory Project Manager
Division of Antiviral Drug Products
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Division of Antiviral Drug Products
Food and Drug Administration
Rockville MD 20857

Record of Teleconference

IND:
Date:
Drug:
Sponsor:

BETWEEN:

SUBJECT:

53,093
March 22, 2000
Oseltamivir phosphate oral capsules

Hoffmann-La Roche Pharmaceuticals

Representatives of Hoffmann-La Roche Pharmaceuticals
Joanna McNamara, Regulatory Affairs Leader

Barbara Taylor, Ph.D., Program Director, Drug Regulatory Affairs
Penelope Ward, M.D., Clinical Scientific Leader

Joanne Barrette, Ph.D., Clinical Pharmacology

Daniel O’Day, Program Leader

Robert Jeeter, Ph.D., Pharmacologist

Stephen Pawsey , Ph.D., Clinical Science

David Eickler, Ph.D., Toxicologist

Representatives of Gilead Sciences, Inc.
Roger Mills, M.D., Clinical Research
Alan Taylor, Ph.D., Pharmacologist

Representatives of DAVDP

Jeffrey Murray, M.D., M.P.H., Medical Team Leader

Teresa Wu, M.D., Ph.D., Medical Officer

James Farrelly, Ph.D., Pharmacology/Toxicology Team Leader
Ita Yuen, Ph.D., Pharmacology/Toxicology Reviewer

Grace Carmouze, Regulatory Project Manager

Timeline for CAC studies/Filing Strategy for Prophylaxis Indication (sn 209)

Background: The sponsor has indicated that they propose to submit a supplemental NDA
(sNDA) for a prophylaxis indication on March 30, 2000. In a facsimile dated March 13, 2000,
the sponsor outlined the proposed submission dates for carcinogenicity reports. The purpose of
this teleconference was to discuss DAVDP’s concerns with the timing of the carcinogenicity
studies relative to the action date, if a priority review (i.e., six-month review clock) is granted.
To facilitate the teleconference, the sponsor sent a facsimile, dated March 20, 2000 with the

transgenic mouse protocol.



March 22, 2000
IND 53,039
Page 2

Discussion:

CAC Studies
The Division inquired why a dose-selection study was conducted given that the maximum feasible

dose was a criterion for selecting the high dose in the final protocol for the transgenic mouse
carcinogenicity study using the Tg.AC mouse. The sponsor replied that they wanted to ensure that
the high dose would not cause unacceptable dermal irritation or increase the chances of a false-
positive tumor response. Additionally, it was noted that because skin does not possess the necessary
enzyme to convert oseltamivir phosphate to its active form, it was necessary that the active drug be
manufactured. As a consequence, the start date of the study was delayed due to insufficient amounts

of active drug.

The sponsor was requested to submit a justification for selecting the high dose of 780 mg/kg/day as
the maximum feasible dose with the submission of the study reports. The sponsor agreed.

The sponsor informed the Division that the audited study reports of the transgenic mouse study
would be available after the action date, based on a March 30, 2000 submission date. The Division
reminded the sponsor that carcinogenicity study reports would be required for review prior to the
action date and that the review clock for supplements cannot be extended by the submission of a
major amendment. The Division stated that submission of unaudited draft reports for the transgenic
mouse study and Syrian Hamster Embryo (SHE) cell assay would be acceptable. The sponsor
indicated that the unaudited draft reports would available on October 28, 2000. The sponsor also
requested to submit monthly interim report for the in-life assay of the transgenic mouse study

beginning July 2000.

sNDA Filing Strategy Recommendations
The sponsor indicated that they planned to submit the SNDA at the end of March 2000 with an

anticipated action date at the end of September 2000, if a priority review was granted. Because
the availability of the carcinogenicity studies was a concern, the Division recommended that the
sponsor reconsider the sNDA filing strategy. The recommendations are as follows:

e Change the review to a standard review (ten-month clock) to allow time for the sponsor to
submit the study reports and the Division to review the application within the review clock.
The Division stated that the review of these study reports would be done in an expedited

manner,; or

e Delay submitting the SNDA to allow one month for the pharmacology toxicology reviewer to
review the reports prior to the action date; or

e Risk a non-marketable action letter (e.g., approvable letter) pending the submission of the

unaudited carcinogenicity reports.

The sponsor will discuss internally the above-mentioned recommendations and will communi.ate
their decision to the Division shortly.



