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Robert B. Clark

Senior Associate Director
Regulatory Affairs Division
Pfizer

235 East 42nd Street
New York, New York 10017-5755

Dear Mr, Clark:

Please refer to your February 15, 1994 new drug spplication (NDA) subwmisiod pursaant o
section 507 of the Federa! Food, Prug, and Cosmetic Act for ZITHROMAX @ (xxidwomycin)
250 mg Tablets.

We acimowledge receipt of your amendments dated Sepeember 26, 1994, November 21, 1993,
March 25, 1996, May 2, 1996, and June 19, 1996.

We also note our approvable letters dated February 14, 1995, snd Msy 22, 1996.

Thhnewdrugtppuwiunmv{d«ﬁuphumm&umam
tablets are bicequivalent to the currently marketed copsule furmulotion

mﬂmmmmmt)mwuwwummmmuum 2,
1996, mmgmmwwnmammmﬂmmmw”mk

PleasesuhmitximeeneopioftheFPLasmasitisavaﬁhﬂe,inmmcmeﬂmNdays
after it is printed. lesehdhddmﬁymmtmofihecqﬁesmhvywﬁglﬂmorsimﬂn
material. Fwadminhuaﬁvepmpous,ﬂﬁsmhniﬁionsbwldbedtﬁgnmed‘m&m
LABELING" for approved NDA 50-711. Approval of this submission by FDA is not required
before the labeling is used. i

Should additional information relating to the safety and effectiveness of the drug become
available, revision of that labeling may be required.
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Wemmywdymmm4mmméﬁdhﬁewnlﬂmﬂem
andasmeduponupermmdﬂdlmw,lm These commitments, slong with any
completion dates agreedt upon, are listed below. Protocols, data, and final reports should be
mbmiuedtoymmnfuthismmmdawpyufﬂnmmmuﬁsm Showild
an IND not be required to meet your Phase 4 commitments, picase sobmit protocol, data, and
final reports to this NDA as correspondences. For administrative posposes, all swbesissions,
Mudin;hbelﬁ:gmppkmmﬂ.:daﬂngtoﬂ:mﬁmlmnm&mﬂsmhm
designated "Phase 4 Commitments.”

mmﬂmmmmdmmwmumm
to use for this product. All proposed materials should be sohmitted in deaft or mock-up form, st
final print, Please submit one copy to this Division and two copies of both the promotional
material and the package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising and Commmmications, HFD-40
5600 Fishers Lane

Rackville, Maryland 20857

Validation of the regulatory methods has not been completed. Avthe presest tiase, it is the policy
of the Center not to withhold approval because the methods e being velicsed. Neverthelon,
we expect your continued cooperstion to resolve any problesns thut iy be idemtified.

Please submit one maricet package of the drug when it is svaituble.

Wcmhdmmtmmmwmmm&m&memhuwmﬂm
under 21 CEFR 314.80 and 314.81.

If you have sy questions, please coatact Mr. Jose Cintron, Proyect Macsagrer, st 301-327-2125.

70196

David W. Feigal, Jr, MD>AMPH.
Acting Director

Division of Anti-Infective Drug Products
Office of Drug Eva'uation IV

Center for Drug Evaluation and Research
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Robert B, Clark

Senior Associate Director

Pfizer '

235 East 42nd Street ’
New York, New York 10017-5755

Dear Mr. Clark:

Please refer to your February 15, 1994 new drug spplication (NDA) submitted pucsmast o
section 507 of the Federal Food, Drug, and Cosmetic Act for ZITHROMAX @ (azidwomycin)
250 mg Tablets.

We sckniowledge receipt of your amendments dated November 21, 1995; March 23, 1996, and
May 2, 1996 .

We also note our approvable letter dated February 14, 1995,

This new drug application provides for pharmacokinetic deta 16 demomsasee W azidwomycia
tablets are bioequivalent to the currently marketed capeule formliation

We have completed the review of this application as subtnitied with dralt bibeling, and it iv
approvable. Before this application may be appeoved, bowever, it will be secevsury for you ©0
submit the following information:

BIOPHARMACEUTICS:

L. Conduct dissolution studies in the proposed media at both 75 rpum axd 50 qpun
paddie speed for the tablet formulation. The dissolution test shoskd be condacied
ott 12 units each of the whole tablets. The fot wsed in this dissolution Sext shoald
be the saime s the Jot used for conducting dissolution st 3t 100 rpm (ot # ED-B-
387-292).

At this time, as an interim dissolution test, the dissolation specification should be
changedt0 @ %in  minutes at 100 rpm instead of proposed Q@ % in
minutes at 100 rpm.

Sufficient sampling times should be included to generate a complete dissolution profile.
Upon review of these data, a final dissolution specification fur the tablet should be

proposcd.
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CHEMISTRY:

2. Revise the appropriate Chemistry, Manufachining, and Control sections (CMC) for this
250 mg tablet when the pending NDA 50-730 for the 600 mg tablet is spywoved

In addition, please submit sixteen copies of the final prinied abeling, fen of which age
individually mounted op heavy weight paper or similar material. The: Inbefing shonid be
identical in content to the draft labeling submitted on May 2, 1996.

If additional information relating to the safety or effectivencss of this drog becomes avatlable,
revision of that FPL may be required.

Under 21 CFR 314.50(dX5XviXB), we request tht you update your NDA by submitting all
NWMWMnmwywmm Ploase provide wpdated information
as elow:

L. Retabulate all safety data including results of trials that were siill ongoing o e
time of NDA submission. The ubulation can take the same form as in your inktial
submission. Tables comparing sdverse reactions at the time the NDA was
submitted ¥§ now will certainly faciiite review.

2. Retabulate drop-outs with new drop-outs identified. Discwss, if appropriase.

3. Provide detuils of any significant changes or Sadiags, if muy.
4. Summarize worldwide experience on the sufety of this drug.

5. Submit case report forms for each patient who died during » chiaxcsl stady or who
did not complete a study because of sn adverse event,

Please atso update the hew drug application with rexpect to reports of relevane safety
information, including ull dewths and any adverse events that led to discontioetion of the drug
ahd any information supgesting @ substantial difference in the rite of occamence of cotmon bt
less serious adverse events. The update should cover all studies and wses of the deog inclading:
(1) those involving indications not being sought in the present sobmission, (2) otier dosage
forms, and (3) other dose levels, etx.

Within 10 days after the date of this letter, you are required to amend the application, notify s of
your intent to file an amendment, or follow one of your other options ander 21 CFR 314.110. In
the absence of such action FDA may take action to withdraw the application.
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The drug may not be legally marketed until you have been notified in witing that the application
is approved. :

If you have any questions, please contact Mr. Jose Cintron, Project Mapager. at 301-827-2125.

r

Sincerely yours,

=

Director
Office of Drug Evalustion IV
Center for Drug Evalustion and Ressarch

Enclosure
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e  Orig NDA 50-711 Concurrence Only: )
HFD-320/Div.Filc HFD-520/Dir./MFaming
HFD-2/MLumpkin HFD-S20/TLMOMAlbuerme, %4 5 /237
HFD-101/LCarter HFD-520/CPMS/JBona Y3 5~/ 22/ 24
HFD-104/DFeigal HFD-540/Dir. ODEIV/DFcigal s2248
HFD-83(/ESheinin
HFD-40/DDMAC
HFD-613
HFZ-400
HFD-80
DISTRICT OFFICE
HF-2/Medwatch
HFD-738
HFD-021/iTreacy
HFD-520/MO/GGirardi
HFD-520/PHARM/MAdeyemo

- HFD-520/CHEM/J Timper ,
{ HFD-$20/BIOPHARM/Suy Al 33 pt/ 7 ¥l st5°/5¢
HFD-520/MICRO/PDionne
HFD-520/TLSTAT/DLin
HFD-520/FMS/ICintron o
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Charles A. Ritrovato, Pharm.D.

Associate Director 1X
Regulatory Affairs-Liaison
Pfizer Inc.

Eastern Point Road

Groton, CT 06340

Dear Pr. Ritrovato:

Please refar to your PFebruary 13, 1994 nev drug application (¥DA)
submitted pursuant to section %07 of the Federal Food, Drug, and
Cosmetic Act for ZITHROMAX® (azithromycin) 250-mg Tablets.

We acknowledge race.pt of your additional communication dated
September 26, 1994.

This new drug application provides for phsrmsscokinetic data td
demonstrate that azithromycin tablets arc bioequivalent to the
currently merketad capsule formulatien.

We hove completed the raview of this applicaticn, as amended, and
it is approvable. Before the application may be approved,
howaver, we reguest that you revise the package insert as

indicated in the January 27, 1995 approvable letter for NDA 50~
710.

In additicm, the CLINICAL PHARMACOLOGY section should be revised
as follows! )

1. _“Line 24 should read:

2. Insert the following pharmacokinetic/bioequivalence

information regarding the tablet formulation starting with
line 51:
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3. Line 124, the statement
should be revritten as follows:

Please note that any advertising or promotional labeling for
ZITHROMAX® (azithramyoin) Tablets will be considered false and
nisleading under Section 503 of the Act 4f it utilizes in vitio
nicrobiolagic data te imply clinical cfficscy or te imply
clinical superiority over other drug preduets if such imdicatiens
or clinical superiority have not keen established in adequate and
well=controlled clinical trials. In vitro sierobioclogic data
establish ia vitro nmicrobiclegic povivity. Approptiate use of
such data in advertising and prometicnal labeling requites a
balanced presentation of how such data should be interpteted in

view of the human pharmacokinetic properties and the established
clinical efficacy of these drug products.

In addition, any advertising or prusctional labeling for
SITHROMAXR (awithronyein) Teblets will be considered false and
_misleading under Section 502 of the Act if it .attempts to
ninimige, Hy print slie or presentation emphacis, the fact that-
ciinical data from adequate and well-controlled trials are not
available establishing efficacy of this drug product in treating
diseases due to the organisms contained in the “not clinically
supported® (i.e., the second) grouping of organisms in the
¥icrobiology subsection of the drug product labeling.

Finally, any advertisement or promotional labeling for ZITHROMAX®
(azithromycin} Tablets will be considered false and misleading
vnder the Act if it does not include the entire INDICATIONS AND
USAGE AND DOSAGE AND ADMINISTRATION sections of the labeling when
referring to the indications or dosing regimens for which this
product is approved. The "NOTES" and other added statements in
these sections are concidzred integral parts of the appreaved
indication and dosing regimens and may not be deleted or edited.
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Also, in advertising or promotional labeling, the “NOTES* and
cther added statements may not be spatially separated from the
wording in the initial part of the INDICATIONS AND USAGE or
DOSAGE AND ADMINIBTRATION sections so0 as to minimize their
impact. Such information must be presented in advertising or
promotional pieces in at least the same print size and with at

least the same impact as any other information from this section
of the labeling.

This guidance constitutes notice of activities that may be
considered to be viclations of the Act. Fallure to comply with

tht; guidance may result in regulatory action without furthar
netice,

Pleasa submit, in quadruplicate, the advertising copy wvhich you
intend to uss in your proposed intreductory promotional andfor
advertising campaign. Please submit one to the Division of
Anti-Infective Drug Products, and the remaining copies to the
Division of Drug Merketing, Advertising, and Coemmunications, HFD-
240, Room 17B«06, 5600 Fichere Lane, Keckville, Maryland 20857.
Please submit all propoted materiale in draft or meck=-up fora,
not final print. Alsd, pleage do not use form FOA 22%3 for this
asubmission; that form is for routine uke, not propoted materiais.
Please be adviged that, should additional information relating teo
the gafaety and effectivensss of this druy product become
available, further revision of the lakeling may be rexuired.

Pleasa alegs be advised that the establisheent inspections have
not yet been completed. We cannot approve this application antil
aatisfactor¥ Establishment Inspection Reports have been received
for all facilities invelved in the manufacture and packaging of
the bulk drug and the érug product.

-Within 10 dayes after the date of this léttédér, you are reguired to
amend the application, notify us of your intent to file an
amendnent, or follow one of your other options under 21 CFk
314.110. In the absence of such action, FOA may take action to
withdraw the application. Any amendment should respond to all
the deficiencies listed. A partial response will not be
processed as a major amendment {“user fee resubmission™), and,

therefore, the user fee review clock for the "resubmission™ will
not be activated. )

Under section 736(a} (1) (B} {ii) of the Prescription Drug User Fee
Act of 1992, this letter triggers the remaining 50% of the fee
assessed for this application. You will receive an invoice for
the amount due within the next month. Payment will be due within
30 days of the date of this invoice.
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Thl:e d?éjg, may not be legally marketeq until ‘'you have been Botified
wr

ng that the application ig approved,

estions concerning this lication,
m:."i' g&m, Project Ma; er, aﬂm—ua—mm

" Sincerely yours,
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cc:

Original NDA 50-711

HFD=-520 Div. File

HF=-2 (with draft labeling)

HFA-100 (If user fee application)

HFC~130/3Allen

HFD-5/THassall (If user fee application)

HFD-82

HFD-473

HFD-500

HFD~735

HFD=-240

HFD~-520/M0/NMoledina W ¥ 2 ,, ;‘ ~-
HFD/820/Micro/PDionne AP i3/
HFD-520/Pharm/MAdeyenc 3T’

HFD—SZO;!CI;m/JTl?pQr SwT g

HFD=-426/Biopharm/HSun -
HFD-520/PMS/FLaSane/1524~95 /:-10-95/:-1:-@ 74

( concurrence Only:
HFD/S20/Act Div Dir/ ‘23}1?
RPB-SIO}S&GIH&lbuerue
HFD/520/SPharnfROst g e
HFD/%20)SChen/SRoy ;
HFD/520/5Micro/asheld m s
nrb-na]snimtncsmmm
HFD-426/SBiopharn/FPelsor Fhd~ ¥isks

HFD-520/SPN/JBona T, »fi3fas”

APPROVABLE
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MEMORANDUM  DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: July 12, 1996

TO: David W. Feigal, M.D,, MP.H.
Acting Director
Division of Anti-Infective Drug Products, HFD-520
Office cf Drug Evaluation IV

Center for Drug Evaluation and Research

FROM: Frances V. LeSane, Project Manager
Division of Anti-Infective Drug Products, HFD-520

SUBJECT: Summary Basis of Approval for NDA 50-711, Zithromax® (azithromycin) 250 mg
Tablets,

The following reviews will serve as the Summary Basis of Approval for Zithromax®
(azithromycin ) 250 mg Tablets,

Medical review dated January 24, 1995,

Statistical review cross-referenced from NDA 50-670 azithromycin capsules approved 11-1-91.

Biopharm review dated January 27, 1995.

Pharmacology reviews cross-referenced from NDA 50-670 azithromycin cupsales approved
11-1-91 and NDA 50-710 approved 10-19-95.

Chemistry review dated April 8, 1994, June 21, 1996,

Microbiology review dated April 26, 1994,

Note Phase 4 commitments in the My 22, 1996 approvable letter agreed upon by sponsor
June 19, 1996. ‘

cect

Orig NDA 50-711

HFD-520/Div. File
HFD-520/TLMO/MAlbueme
HFD-520/MO/GGirardi
HFD-713/TLSTAT/DLin
HFD-880/TLBIOPHARM/FPelsor
HFD-880/BIOPHARM/HSun
HFD-520/TLPHARM/ROsterberg
HFD-520/PHARM/MAdeyemo
HFD-520/TLCHEM/SRoy
HFD-520/CHEM/JTimper



Page 2

HFD-520/TLMICRO/ASheldon
HFD-520/MICRO/HSilver
HFD-520/PMS/JCintron
HFD-520/PMS/FLeSane/7-12-96
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MEDICAL OFFICER’S REVIEW OF NDA 50-711

Date Submitted: February 15, 1994.

Date Assigned: February 18, 1994.
MOR Initiated: January 24, 1995.

APPLICANT: Pfizer Central Research
Eastern Point road

Groton, CT 06304

DRUG: Generic: Azithromycin
Trade: Zithromax

DOSAGE FORM: 250 mg tablets

MATERIAL REVIEWED: Biocequivalent studies/Food studies
BACKGROUND:

This NDA contains data to demonstrate that azithromyein tablets are bioequivalent
to the currently marketed capsule formulation. The NDA also presents data from food
effect atudies to demonstrate that the effect of food on the bioavailability of
azithromycin is a formulation dependent phenomena.

Medical Officer’s Review

Since there are no clinical data submitted for review, a summary of the
Biopharmaceutics Review by Dr. He Sun (Refer to his review dated January 27, 1995)
is presented below.

In the submission there were two pivotal studies, #066-042-599, a bioequivalence
study comparing the 260 mg tablet formulation to the commercially available 250 mg

capsule; and study #066-056-54C, a food effect study on the bioavailablity of the

tablet. There were six additional studies (4 US studies and 2 Non-US) submitted to
demonstrate that azithromycin bioavailability is not inherently affected by food and
that the effect of food is formulation-dependent. The four US studies have adequate
data for review and are acceptable, while the two Non-US studies are incomplete. The
data from two pivotal studies and 4 food effect studies support the labeling change
requested by the applicant.
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The overall conclusions drawn by Dr. He Sun, the biopharmaceutics reviewer of this
NDA are:

Study #066-042-599 examined the bicequivalenceof the proposed 250 mg tablet
formulation of azithromycin to the present commercially available 250 mg
capsule formulation. The results demonstrated that the relative bicavailability
was 105% with 90% confidence limits on the tablet to capsule AUC ratio of 99-
113% and C_,, 96-121%. Both sets of confidence limits fell within the criteria
for bicequivalence of 80-120%. Thus, the conclusion drawn was that the
proposed 250 mg azithromycin tablet was bioequivalent to the current
commercial 250 mg azithromycin capsule.

The food effect study #066-065-64C with 12 volunteers demonstrated that a
standard breakfast containing at least 30 grams of fat, did not affect the
bioavailability of azithromycin from the proposed 260 mg tablets. Thus, the
conclusion drawn was that the bioavailability of azithromyvin
adminigtered as two 250-mg tablets was not changed by a high fat
meal. These results demonstrate that the 250 mg tablet may be given
without restrictions relative to the ingestion of meals.

The other 4 US studies compared the bioavailability of different
formulations with regard to food. The conclusion drawn was that the

effect of food on the bicavailability of asithromycin is dependent upon
the formulation.

The following labeling changes are recommended by the bicpharmaceutics reviewer,
Dr. He Sun (Refer to the attachment):

1.

Line 34 to line 44, the data presented are for the capsule formulation. When
the labeling is changed for the tablet formulation, line 34 should read as *

Insert the following pharmacokinetic/bioequivalence information regarding the
tablet formulation starting from line 51:




i+ —
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3.  The statement "Food does not affect the absorption of azithromycin"
should be rewritten to state:

OVERALL RECOMMENDATIONS:

According to the biopharmaceutics reviewer, Dr. He Sun, this NDA contains data
which have demonstrated that the 250-mg tablet is bicegquivalent to the commercially
available 250-mg capsule. Thus, the application is approvable pending revision of the
labeling to incorporate the food effect statement as recommended by the
biopharmaceutics reviewer and revised by Dr. Albuerne (SMO) and Dr. Moledine
(MO} and additional revisions pending approval of the suspension formulation
labeling.

Aw‘ Mategdosa
Nasim Moledina, M D).
¢ orig NDA
HFD-235 _ Concurrence Oaly:
HFD-520 " HFD-520/ActingDivDir/LGavrilovich
HFD-340 HFD-520/SMO/MSAlbuerne
HFD-520/MO/NMoledina -
HFD-520/PMS/FLeSane DLy 3e/%

HFD-520/Micro/PDionne

HFD-520/Pharm/Adeyemo /
HFD-426
50711/nm/1-24-95/rev2-9-95 W Z’/f/ / ff/
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NDA: 50,711 SUBMISSION DATE: Feb. 15, 1994
April 29, 1994
PRODUCT:  Azithromycin Tablet Sept. 26, 1994
(ZITHROMAX)
SPONSOR: Pfizer Central Research.
Eastern Point Road
Groton, CT 06340
TYPE OF SUBMISSION: Original NDA, 38 REVIEWER: HE SUN,PLD.
BIOPHARMACEUTICS REVIEW
NDA 50,711
L SYNOPSIS

Azithromycin capsule was approved on November 1, 1991 (NDA 50,670). The sponsor
submitted this New Drug Application (NDA 50,711) to support & new tablet formulation (FID
#GOO0267AA) which is formulated to replace the capsule formulation.

In the submission, one study (#066-042-599) was conducted to establish the bioequivalence of
this new 250 mg tablet formulation to the commercia) 250 mg capsules. Another study
(#066-055-54C) was performed to assess the effect of food upon the bi of
azithromycin tablet. Six additional studies’ (¥066-041.503, #066-046-599, #066-050-29C,
#066-057-54C, #066-206, AZM-NY-89-0) are presented in this submission to demonstrate that
azithromyein bioavailability is not inherently affected by food and that the effect of food is
formulation-dependent.

The results of included BE, BA studies well support the following statements:

1

The new 250 mg azithromyein tablet formulation is bioequivalent to the present
commercial capsule, when administered to volunteers in the fasted state.

The extent of bioavailability of the new tablet formulation of azithromyin is
unchanged by coadministration with food.

The effect of food on the bicavailability of azithromycin is formulation
dependent.

II. RECOMMENDATION

1. The two main studies, #066-042-599, Bioequivalence Study, and #066-055-54C, Effect of
Food on the Bioavailability of Tablet, are acceptable to the Division of Biopharmaceutics.
These two studies support the proposed labeling.




-

2. The additional six food effect studies were not used to support the proposed labeling. In
which, four U.S, studies (#066-041-503, #066-046-599, #066-050-29C, and #066-057-:
are completed and acceptable. These studies support the statement that the food effect on
azithromycin absorption is formulation depended. Two non-US studies (066-206, #AZM-
NY-89-0) are incomplete. However, they do not affect the acceptance of the submission,

3. Although the bioavailabilities/bioequivalence studies, presented in this submission, were
conducted in healthy male volunteers, the sponsor has evaluated the effect of gender on the
pharmacokinetics of azithromycin in previous NDA submissions.

4. Overall, the sponsor's conclusions are supported by siudies incuded. The

Pharmacokinetics and Biopharmaceutics Section of NDA 50,711 is acceptable to the
Division of Biopharmaceuties, '

S. The dissolution study is incomplete. As an interim dissolution test, the spousor should
change the dissolution specification t0 @ % in  minutes at 100 rpm instead of
proposed Q %in  minutes at 100 rpm.

6. The sponsor should be informed comments #1-3,

7. The final label should be submitted for review,

TABLE OF CONTENTS: .
A SYNOPSIS ...... S i
1. RECOMMEND A TION L. i iiiiiiiiiiinciiie ittt iaaaaas e e s e vaeee e e i
o BACKGROUND ........cco0vvenn E i r et ettt et et e an e e e nenaas 3
IV, DRUG FORMULATION L. ittt e e e e e e e e 4
V. SUMMARY OF BTUDIES .. .iiiiiiiii i ciiiiiiaie e e ee e e e e e e ]
1. Bioequivalenoe SBY .. ... it e e 5
Clinical Study #066-042-599 ...\ ..e\iurnirnenenenieeememe e e 5
2 Effect of Food on Bioavailability of the Tablet Formulalion .........cooovoiieernnrernnnnn.n.... 5
Clinical Study BO66-055-54C . .. ..t iiiiiiiii it e e 5
3. Effect of Food on Bicavailability of Other Formulations (Supportive stadics)
Clinical Study 06604 1-503 .. .. .. ittt iiiit i a e e e ]
Clinical Study BO66-046-599 . .. ... o oimenin e 7
Clinical Study #066-050-29C .. ......vimuineniin it 8
Clinical Study #066-057-58C . . . . e 9
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Iv.

BACKGROUND

Azithromycin is an azalide, & subclass of macrolide antibiotic, Following oral administration,
azithromycin is rapidly absorbed and widely distributed throughout the body. Rapid distribution
of'aziﬂuomyciniﬂoﬁsmesmdhighmcmmﬁonwhﬁncdlsmhhﬁgﬁﬁmﬂylﬁgm
azithromycin concentration in tissue than in plasma or serum. Plasma concentration of
azithromycin declined in a polyphasic pattern resulting in an average terminal half-Efe of 68
hours. The high values for apparent steady-state volume of distribution (31.1 L/kg) and plasma
clearance (630 ml/min) suggest that the prolonged half-ife is due to extensive uptake and
subsequent release of drug from tissues.

Azithromycin capsules previously received marketing approval in the U.S. on November 1, 1991
(NDA 50,670) as a capsule dosage form for the treatment of respiratory tract, skin and skin
structure infections, and chlamydia trachomatis genitourinary infections in patients 16 years of
age and older, A majority of the technical information contained in NDA 50,670, suchas in
vitro microbiology data, chemistry, manufacturing and contro? data pertaining to azithromycin
drug substance, and nonclinical pharmacology and toxicology data is directly applicable to the
current application and is therefore incorporated by cross-reference. This submission seeks to
replace the commercial capsules with a new tablet formulation (FID #GOO267AA).

The formulations used in these studies were described in Section 6 (Human Pharmacokinetics
and Bioavailability Section) of this NDA.

In all six studies conducted by Pfizer Central Research in the United States (#O56-042-599,
#066-055-54C, #066-041-503, #066-046-599, #066-050-29C, #066-057-54C), concentrations
of azithromyein in serum were determined with an HPLC sssay with amperometric
electrochemical detection. The method is described in detail in the assky reports appended to

study reports in Section §, HUMAN PHARMACOKINETICS AND BIOAVAILABILITY, of
this NDA.

Studies performed outside the USA (AZM-NY-29.0) by other Pfizer Divisions also utifized
HPLC assays with electrochemical detection.

Four azithromycin oral formulations were submitted by the sponsor to date: the oral capsule
(NDA 50,670, approved on Nov. 1, 1991); the 1 gram single dose Packet (NDA 50,693,
approved on Sept. 28, 1994); the pediatric suspension formulation (NDA 50,710) and the current
tablet formulation. Dr Ruth Stevens found that the 1 gram single dose packet suspension was
equivalent in the extent of absorption (AUC 90%CL 97%-102.1%) but not equivalent in rate of
absorption (Cmax 90%CI: 102.3%-125.6%). Dr. Ene Ette found that focd increased the rate and
extent of absorption of azithromycin from the 1 gram single dose packet by 46% and 14%,
respectively. Dr. He Sun found studies for the pediatric suspension formulation are acceptable

and food effect essentially is the same as for the 1 gram single dose packet suspension. The new
tablet formulation is listed in Section IV,

DRUG FORMULATION
The new tablet formulation s listed in the following page.
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Compasition

£ach tablet contains azithromyan dibydrate equivalent to 250 mg of
azithromycin. The tablets also contain: pregelatinized starch (bindar);
valcium phosphate, dibasie, anhydious (diluent); croscarmolioss sodium
(disintegrant): and magnesium stearate/sodium tauryl sullate, 950710 blend
(‘utwicent and wetting agent). Thae tablet blend is granutated with puriied
watar which ks avaporater dwm& Comprossed tablet cores are
film-coated with pink Opadry I¥ n purified water. This waler is
210 evaporated during processing. The guaniitative compositions of the
tavlel bland and fiim-coated (ablets are:

Tabel Core Ingregents rafablet

Azihromyein Dihydrate

Vrggelatinizad Starch

Calclum Phesphate Dibasic, Anbytious

Croscanmelioss Sodium

Megnesiut Stearate/Sedium Lauty! Sultata
90/10 Blend

sV S auvvidoni 1o B0 my axkheacnycin dased on a heoretical ptancy of 95.4%

s cores &re coatad with pink Opadry 1S with an intended coverage of
oo g o tabiet. Total weight of fim-coated biet s ) mg.
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"
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ianufaciuring and Packaging -

*aeromysity 065G mg lie-coaed tablels wil be manutfacured at sither of
- wllowinn fwo plant sites:

i-azer Fogrnaceuteals
Trooklyn Flant o
P50 Vheening Avenus
Lrockiyn, MY 11026

Y=o Dharmaceuticals

=~ Box 628

M 58.2 Road #2

carcewneta, Puutto Rice 0081 7-06.28
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V. SUMMARY OF STUDIES
Abvmllwmmaryofmdiumtabletedinpugeﬁand 7.
1. Bioeguivalence Study '
Clinical Study #066-042-599

Phase I study to exsmine the bioequivalence of azithromycin commercial 250 mg capsules and
250 mg tablet.

This was an open, randomized, two-way crossover study to examine the bioequivalence of
azithromycin commercial capsules and the 250 mg tablets. Thirty-six (36) fasted, healthy, male
volunteers received two 250 mg commercial capsules (Lot #7311) and two 250 mg tablets (FID
#GOO267AA, Lot #ED-B-387-92). The doses were separated by two weeks. Blood samples were
collected for times up to 120 hours post-dose for preparation of serum, which was frozen at -70°C
until assay by HPLC with electrochemical detection. Pharmscckinetic perameters (AUC,.5,. Cop
Too) were determined. The results are:

Capsule Tablet 90% CT*
AUC 0-72 ug+hr/mi 4.08 (1.194) 426 (1.183) O™-113%)
Cmax (ug/mi) 0.482 (0.191) 0.512 (0.210) (96-121%)
Tmax (hours) 2.1(0.8) 2.2 (0.9)

* Based on log transformed data.

Both sets of confidence limits fell within the criteria for bioequivalence of 30 1o 125%. Thus, the
two formulations were bicequivalent.

2 Effect of Food on Bioavailability of the ‘Tablet Formulation
Clinical Study #066-055-54C

An open study of Azithromycin serum concentration following oral sdministration of 250 mg
tablets with and without food.

This wes an open, randomized, 2x2 crossover study 1o assess the effect of food on the serum
concentrations of azithromycin resulting from the oral administration of two 250 mg film-coated
tablets (FID #G00267AA, ED-B-387-Z92). 12 Subjects ranged in age from 21 to 36 years (mean
age 26.4 years) and in weight from 54.9 to 90.7 kg (mean weight 75.8 kg) were enrolled in the study.
Subjects were ra~domly assigned to teceive two 250 mg film-coated tablets either after an 12 hours
overnight fast or after a standard meal high in fat content (two eggs fiied in one tablespoon of butter,
two strips of bacon, six ounces of hash brown potatoes, two pieces of toast with two teaspoons of
butter and two pats of jelly, and eight ounces of whole milk) on day 1. On day 15, subjects were
administered azithromycin under the alternate treatment conditions. All duses were taken after an
overnight fast of at least 12 hours, and were taken with 240 ml of water alone, or with 240 m! of
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water after the standard meal. Subjects refrained from eating, lying down, or drinking caffeinated
beverages for four hours after each dose, at which time they were provided identical standard meals.
Serum samples were collected up to 96 hours sfter each dose of azithromycin. Serum azithromycin
concentrations were used to estimate pharmacokinetic parameters (AUC, o, Co To).

The results are listed at following;
—Fasted ~Fed —90%C]
Relative Bioavailability (%)} -~ 96.3
AUC ¢ ug-hr/mi 2401 (0642)  2399(0678) (822-1134%)
C,. (ug/ml) 0.336(0.081)  0412(0.194) (B8 1-145.8%)
Toan (hours) 2.1(0.7 23(0.8)

Results show that azithromycin was well tolerated, with only a single episade of mild disrhea
reported. The bicavailability of the S00 mg of azithromycin from two 250 mg film-coated tablots was
not reduced by administration with a high fat (>20 gram f1) meal.

3.  Effect of Food on Bloavallability of Other Formulstions (Suppertive stwiies)
Clinical Study #066-041-503

PHASE I PHARMACOKINETIC STUDY COMPARING AZITHRGMYCIN 150 MG
CAPSULES VERSUS ORAL SOLUTION GIVEN WITH AND WITHOUT FOOD

The purpose of this study was to assess the effects of Rurmaiation diswolotion sad the effects of
administration under fed and fasted conditions on the pharmacolintics of sxideomycin.  This was
an open label. randomized, four-wiy crossover study of single 500 mg doses of sstdwomycia
administered orally as 2x250 mg commercial capsules and a5 » solution. 12 subjects rmged in age
from 20 to 44 years (mean age 29.9 years) and in weight from 62.1 to 39 8 kg (sewa weighi 71.9 kg)
were enrolled. The individual doses were 2x250 mg capsules (commercial lot #F311), fed sud fasting,
and as an oral solution (FID ¥7Y-91-092), fed and fasting on days 1, 15, 29, aad 43. Subjects fasted
overnight for 1012 hours prior to each dose or standard breakfast. Seruma sammples coliected up to 96
hours after each wzithromycin administration were analyzed for azithromycie comtent. Serum
azithromycin concentrations were used to estimate pharmacokinetic parameters (AUC, . C,,., 2nd
Teo)

Pharmacokinetic Parameter Valves are;

Mean (Standard Deviation)
500mg Solution 21250 mg Capsales
.Fasted Fed Fasted Fed
AUC, (ug-ht/ml)  3200070) 294(0.74)  2.57(0.82) 2.11(0.73)
C e (ug/ml) 0.517(0.194) 0.502(0.232) ©0357(0.106)  0.276(0.149)

Tex (hours) 1.21(0.62) 2.25(0.87) 2.18(1.08) 383(1.19)



Solution Capsule Capsule (Fast)/

(Fed/Fast) (Fed/Fast) Solution (Fast)
Relative Bioavailability 2 82 80
AUG,,, geometricmeanratio  90.0 804 78.4
(90% CI) (754-1073)  (67.0-96.40) (65.4-94.1)
Cux gCOmetric mean ratio 25 70.0 702
(90% CI) (708-1209)  (53.192.3) (53392.5)

Results indicate that azithromycin capsules were sbout % bioavsilable compared to the
azithromycin sdministered as s solution. The time 1o peak senum concentration was longer
after the capsule than sfier the solution.

Concomitant administration of azithromycin with 8 high-fat breakfast decreased the
bicavailability, as measured by AUC,,, approximately 18% and 5% for the capsules and
solution, respectively. T, was prolonged by food.

No subjects discontinued the study. Two subjects had mild to moderste side effocts
{headache, headache and abdominal pain) which resolved without additional treatment.

Clinical Study #066-046-599

A PILOT STUDY OF THE PERFORMANCE OF AN ENTERIC DOSAGE FORM OF
AZITHROMYCIN ADMINISTERED WITH AND WITHOUT FOOD IN NORMAL
VOLUNTEERS

The purpose of this study was to determine the absolute Yicavailability of sn enteric coxted
formulation of azithromycin in fasted and fed normal volunteers after oral administration. ‘This study
was designed as an open, randomized, thres period, three trestment crossover study in which 12
subjects were administered a single 500 mg dose of azithromycin as an intravenows nfirsion in the
fasting state, as an 2x250 mg capsules containing an enteri¢ coated bead formulation in the fasting
state, or a8 an enteric coated formulation after a standard meal. Sevum samples collected immediately
priorto, and 0.5, 1, 2, 3, 4, 6, 8, 12,18, 24, 48, 72, 96, and 120 hours after each dose were analyzed
for azithromycin content. Serum azithromycin concentrations were used to estimate pharmacokinetic
parameters {(AUC, 4. Copre Tmax).

Pharmacokinetic Parameter Values are:
Mean (Standard Deviation)
Intravenous Enteric Coated Enteric Coated
(Fasting) (Fasting) (Fed)
AUC, (ug-hr/ml) 8.50(1.32) 3.30 (0.73) 1.66 (0.90)
Coux (ug/ml) — 0.295 (0.086) 0.193 (0.145)

Taa{hours) 33 {1.%) 5.6(1.8)




«

Bioavailability (Ratio %, (90% Confidence Limits))

AUCq. Fasting vs IV 384%  (303%, 48.5%)
Fed vs IV 176%  (13.9%, 223%)
Fed vs Fasting 46.0%  (36.3%, 58.2%)
Cox Fed vs Fasting  542%  (35.6%, 82.6%)

The results from the pharmacokinetic analysis indicate that, following oral administration of an
enteric coated bead formulation of azithromycin to fusted healthy vohunteers, the bicavailability was
about 38%. Whmthemeﬁmhﬁonmadmﬁﬁmmfedwhmﬂnw:ﬁmym
reduced to about 18%. The bioavailability of azithromycin in fed subjects relative to fasted subjects
was about 50%. Thus, the standard high-fat breakfast substantially reduced the bioavailahility of
azithromycin in the enteric-coated beads.

Side effects were all mild and included pruritus, diarrhea, dyspepsis, nausea, injection site reaction,
and taste perversion. Laboratory tests were performed at screening only. No subjects discontimed
from the study. There were no serious adverse events, -

Clinical Study #066-050-29C

- PHASE 1 STUDY COMPARING AZITHROMYCIN SERUM CONCENTRATIONS

FOLLOWING ADMINISTRATION OF 500 MG OF ORAL SUSPENSION IN
CONJUNCTION WITH MEALS OF VARYING COMPOSITION

This was an open-label, randomized three period, three treatment crossover study of azithromycin
serum concentrations following administration of 500 mg of azithromycin as an oral suspension to
six healthy ale volunteers under fasting conditions, immediately following ingestion of a standard
meal, and immediately following a light meal consisting only of cereal and mifk. Serum samples were
to be collected immediately prior to and at specified times up to 96 bours after each dose of
2zithromycin for the determination of pharmacokinetic values. Vital signs and side effects were to
be monitored throughout the study. 40 mg/ml suspension (FID# GOOOOTAA) administered orally as
a single 500 mg dose on three occasions (fasted, standard breakfast, light breakfast).

Standard . Light
Fasted Breakfast Breakfast
AUC, 4 ug-hr/ml 2194 (0-542) 2.216 (0-590) 2325 (0.692)
C e (ug/ml) 0.312 (0.092) 0.325 (0.091) 0:253 (0.051)
T e (hoUrS) 1.8 (0.8) 1.8 (0.8) 25(0.8)
geometric mean ratio (30%CI) AUC 100.7(79.1-128.2)  102(81.8-132.6)
: Cox 104(74.3-146.6) 83.0(59.1-116.6)

Compared to the fasting state, the ingestion of cither a standard high-fat or light breakfast caused no
apparent changes in the mean extent of absorption of azithromycin after oral administration.
Azithromycin was well tolerated. There were no side effects or serious adverse events.
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- Clinical Study #066-057-54C

A PHASE 1 OPEN, RANDOMIZED STUDY OF THE CLINICAL PHARMACOLOGY OF
AZITHROMYCIN AFTER 1 GRAM OF THE SACHET WITH AND WITHOUT FOOD

COMPARED WITH THE INTRAVENOUS FORMULATION IN NORMAL HEALTHY
SUBJECTS

This was an open, randomized three treatment, three period crossover study of the effect of food on
the serum concentrations and absolute bioavailability Of azithromycin after oral administration of the
1000 mg sachet. Azithromycin was administered on three separate occasions as a 1000 mg
intravenous infusion, as a 1000 mg sachet after an ovemight fast, and as the 1000 mg sachet
immediately after a high fat breakfast on days 1, 15, and 29. Serum samples collected immedintely
prior to and 0.25, 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 8, 12, 18, 24, 72, 96, and 120 hours atter each anal
mgmmmaﬁathemdﬂwmenmmﬁmmmandmdfmm&mm Serum
azithromycin concentrations were used to estimate pmmmmwxmc__r
absolute oral bicavailability, and relative bicavailability). 12 Subjects ranged in age from 18 10 42
years (mean age 27.6 years) and in weight from 62.6 to 86.2 kg (mean weight 74.5 kg). The
intravenous infusion was infused over a 1 hour period.

Sachet Sachet Intravenous
Fed Fasted Infusion
AUC0-72 ug.hr/ml 737 (2.12) 6.49 (1.54) 14.76 (2.84)
Cmax (ug/ml) 1.05 (0.40) 0.75 (0.42) -
Tmax (hours) 2.04 (0.69) 1.46 (0.69)
Absolute Bioavailability 49.9% 44 0%
Relative Bicavailability 113.5% -

The ratio of AUC,.,; sachet-fed to AUC,.,; sachet-fasted determined using geothetsic means was
112.1%. The 0% confidence interval on the ratio ranged from 99.2% to 126.7%. The ratio of Cmax
Sachet-fed to Cmax Sachet-fasted using geometric means was 146.2%. The 90% confidence interval
on the ratio ranged from 115.8% to 184.6%.

The administration of the azithromycin sachet immediately after a high fat breakfast resulted in
increased systemic exposures and peak azithromycin serum concentrations relative to administration
without food. The mean relative bioavailability (fed/fasting) was 113.5%. The absolute oral
bioavailabilities were similar (50% fed, 44% fasting).

Clinical Study #066-206.

THE EFFECT OF FOOD ON THE PLASMA PHARMACOKINETICS OF A SINGLE ORAL
DOSE OrAZITHROMYCIN

This was an open label , randomized, two-way crossover with 18 days between each period. A single
500 mg dose of 2 azithromycin capsules was administered on two occasions, to healthy volunteers,

9




-

once after a 12 hour fast and once after a standard meal, and plasma samples were withdrawn at
intervals up to 24 hours after each dose. Laboratory safety tests were monitored before dosing and

24 and 72 hours after dosing with clinical examinations performed after each dose. The results are as
follows:

1. PK Parameters Fasting Non-Fasting
Mean (SD)
Cox (ng/ml) 314 (122.5) 153 (37.4)
T (h1) 26(1.29) 34(1.5)
AUC,, (ngh/mf) 1347 (495, 0=10) 776 (299, o=5)
2 Safety: Fasting Non-Fasting
No. of subjects with
treatment related Side-effects  1/11 o1

The administration of azithromycin capsules to volunteers in the non-fasting state resulted in
statistically and clinically significantly lower C,,,, values (p=0.004). Detectable plasma levels were
found at sufficient time points for AUC,,, calculations in only 5/11 subjects in the fed stats, so formal
statistical analysis was not possible, It is concluded that sbsorption is reduced in the non-fasting
state. Azithromycin was otherwise well tolerated. Laboratory data showed rises in CPK levels in 2
subjects that were possibly treatment related.

Clincia Study AZM-NY-8§9-0 (conducted by Pflzer-Mack R&D, 7918 illertissen, Germany)

THE EFFECT OF A LIGHT BREAKFAST ON THE BIOAVAILABILITY OF
AZITHROMYCIN CAPSULES, SIMILAR TO THE PRESENT COMMERCIAL CAPSULES.,

This was an open, randomized, two-way crossover study to examine the effect of a fight breakfast
on the bioavailability of azithromycin capsules, similar to the present commercal capsules. Twelve
healthy, male volunteers each received two 1000 mg oral doses of azithromycin in four 250 mg
capsules (FID #YY-89-051), once following an overnight (12 br) fast and once following a Eght
breakfast of two rolls with butter and jam and approximately 300 ml of coffee or tea with milk,
ingested immediately prior to the doses. The treatments were separated by an intesval of two weeks.
Blood was collected for times up to 46.5 hours post-dose for preparation of serum, which was frozen
until assay for azithromycin by HPLC with electrochemical detection and by bioassay. Urine samples
were also collected for intervals up to 46.5 hours post-dose and assayed for azithromycin by
HPLC-EC and bioassay. Since the results were simitar for the two assays, only HPLC assay results
are reported here. The lower limit of quantification of the HPLC assay was 0.01 ug/ml in serum and

0.060 ug/mi in urine. The data were analyzed with a two-way, repeat measures ANOVA. The 90%
confidence bounds on the differences in mean AUC, C_, T, and urinary recovery between
treatments were calculated.

Mean values of AUC, s were 4.53 ug*hr/ml following the ovemnight fast and 3.37 ug*hr/ml
following the light breakfast. The mean relative bioavailability was 74%. Mean C__ was 0.71 ug/m
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following the ovemight fast and 0,59 ug/ml following the light breakfast. The ratio of mean C_,_
values was 84%. MmT_wuZBhrfuﬂnwmgthefastmd3l!nfoﬂomngﬂwhghtbrmkﬁst.
The 90% confidence limits on the difference in AUCs (AUC,, - AUC,...0), expressed as a percentage
of the observed mean following the overnight fast, were -48% and -3%. The corresponding Emits on
the difference in C,,, were -38% and +5%. The mean recoveries of azithromycin in urine were 5.1%
and 3.8% following the overnight fast and the light breakfast, respectively. Thus, the bioavailability
of azithromycin in capsules was reduced by coadministration with a light breakfast.

VL

OVERALL SUMMARY AND CONCLUSION

Study #066-042-599 examined the bioequivalence of the proposed 250 mg tablet formulation
of azithromycin and the present commercial fornmmlstion. The relative bioavailahility was
105% with 90% confidence limits on the tablet to capsule AUC ratio of 99-113% and C,_, 96~
121%. Both sets of confidence limits fell within the criteria for bioequivalence of 80 to 125%.
Thus, the proposed 250 mg tablet formulation was bicequivalent to the current commercial
250 mg capsule.

A further study (#066-055-54C) with 12 volunteers showed that administration of s standard
brealdast, containing at least 30 grams of fat, did not affect the bicavailability of azithromycin
from the proposed commercial 250 mg tablets. The geometric mesn relstive bioavailability,
comparing the AUC following the standard meal with the AUC following an overnight fast,
was 97% with 90% confidence limits on the fed to fasted ratio of 82% and 113%. Thus, the
bioavailability of azithromycin administered as two 250 mg tablets was not decreased by
administration immediately following a high-fat meal.

The effects of food on the bioavailability of azithromycin from several formalations were
examined in six studies. Relative bioavailabilities ranged from kess than or equal to 50% for
two formulations (research capsule Study #066-206; emteric-coated beads - Study
#066-046-599) to values closs to 100% for 500 mg in solution (Study #066-041-503), 500 mg
from a powder for oral suspension (Study #066-050-29C) and a 1000 mg sachet (Study
#066-057-54C). Examination of the effect of food on the bioavailability of the present
commercial capsule showed a modesate effect, with a high-fat breakfast yielding a relative
bioavailability of 82% in Study #066-041-503 and a hight breakfast producing a relative
bicavailability of 74% for a 1000 mg dose in Study AZM-NY-89-0. Thus, the effect of food
on bioavailability is dependent upon the formulation.

These results demonstrate that the proposed 250 mg azithromycin tablets will produce serum

concentrations in man equal to those produced by the present commercial capsules and that
the tablets may be given without restrictions refative to the ingestion of meals.
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VIL DISSOLUTION TEST

A dissolution rate test is employed to measure the in vitro dissolution rate of 250 mg tablets and
commercial capsules. The method uses USP Apparatus 2 (paddles) rotating at 100 rpm in 900 ml of
pH 6.0 phosphate buffer held at 37°C30.5°C. The pH 6.0, 0.1 M phosphate buffer was chosen to
assure drug solubility exceeded sink conditions and to assure optimum stability of azithromycin in
the dissolution medium. The drug has a solubility of approximately 39 mg/ml in the phosphate buffer
&t 37°C, This dissolution test for tablet is similar to that used for the approved azithromycin capsules
except that trypsin, which is included to aid dissolution of the gelatin capsule shell, is not added to
the dissolution medium for the film-coated tiblets. Aliquot of the dissolution media were collected
at 15, 30, and 45 mimute and were analyzed using an HPLC procedure.

Other media considered during the development of the dissolution rate inchuded simulated gastric
fluid and water. Simulated gastric fluid was not chosen as the dissolution medium because
azithromycin is not sufficiently stable at this acidic pH for such s test. Water was not chosen because
the aqueous solubility of azithromycin is only 1.1 mg/mt.

tablet lot ED-B-387.Z92 Capsule lot F311

18 30 45' I 30 4%
Mean 69 100 100 99 100 100
low 95 97 98 93 87T 9
HIGH 100 102 101 103 102 102
Yersd 1.3 1.7 09 2.6 1.5 1.6

The sponsor proposed a specification at = % in  mimuses which is the same as that approved for
azithromycin capsules in NDA 50,670

SPECIFIC COMMENTS

1. Studies #066-042-599, #066-055-54C, #066-041-503 and #066-046-S99 are acceptable to the
Division of Biopharmaceutics. Study #066-057-54C was reviewed and accepted to the
Division of Biopharmaceutics (NDA 50,693, Supplement, reviewer Dr. E. Erte).

Reports for studies #066-050-29C, #066-206, AZM-NY-89-0 were not compieted as indicated
in comments #2. However, these deficiencies do not affect the acceptance of the submission.

2. For study #066-050-29C, Food Effect on Oral Suspension, the sample size {6 subjects total)
is too small to conclude that food does not affect the absorption of azithromycin delivered
from the suspension. Sampling time up to 24 hr is too short for a drug with a half-life of 63
hours. (please refer to NDA 50,710, reviewer, Dr. H. Sun). I noted that the sponsor
submitted a study protocol to IND (reviewer Dr. H. Sun) which is a duplicate of this
study with 28 subjects. Samples will be cellected up to 120 hours (Study reported in NDA
50,710 and was accepted. Reviewer; Dr. H SUN).
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" 3. Thedissolution study is incomplete. As a phase IV commitment, the sfonsor should conduct
dissolution studies in the proposed media at 50 rpm paddle speed for the tablet formulation.
The dissolution testing should be conducted on 12 units each of whole and broken (112)
tablets. Sufficient sampling times should be included to generate complete dissolution profile.
Upon review of these data, a final dissolution specification for the tablet should be proposed.

LABELING:

UhuemmmsmbasedonthewaﬂablewoposedhbeﬁngformetﬂﬂdsfmmMm,m
attachment)

1. Line 34 to line 44, the data presented are for capsule formulation. When the Iabeling is
cl?mge_dforlhgtgble;fonmﬂgﬁon,lit_w34shmﬂdberadu _

2. Insert pharmacokinetic/bioequivalence information regarding the tablet formulation starting
from line 51. recommendation:

3 Line 124, proposed labeling

4, From a biopharmaceutics standpoint, it is clear that the tablet formulation behaves different in the
presence of food than the capsule. It is clear that the tablet formulation is intended to be
administered without regard to meals. The sponsor's data are sufficient to support this claim.

NOTE REGARDING RECOMMENDATIONS ON LABELING

It is learned (1/18/95) that the sponsor planned to replace the capsule formulation with the tablet and plamed 1o combine the
labeling for tablet with 1 gm packet and pediatric suspeasion  The following comments and recommendations have been
presented in ZITHROMAX labeling meetings held on Jan 18, and I 26, 1995, respectively. Seperate Labeling review have
bcmwmpletedmdmaybcmfmccd(revieweDr.HeSlm.wmpldndImlﬁ,1995).

L The eatire section of Clinical Pharmacology should be rewritten. Moxing information related to different formmlations,
espmidlymiﬁngﬂwc!hicﬂphﬂmmlogyhfmﬁmfadlﬂmnﬂchﬂdrm,kmwuﬁ;ﬁng Information for
adults and children must be clearly scparated. This applics to all related sections such as: Indicas
Conlradijctions, Precautions, Dosage Admipistration and etc. It is recommended that (1) make a separate labed for

-
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the pediatric suspension formulation, or (2) have a seperate part of labeling for pedistric suspension following the
dhbdhdﬂlhmhﬁm,wﬁ)hweupu&pu:gqbsfmmﬁmmmunﬁpmhmaz
clinical pharmacology information for adults,

(mpwmmwmmmmmmmmm
Wwas accepted by both the Labeling meeting held Jan. 20, 1995 and the spansar).

2 For food effect on the absorption of pedistric suspension, reports of stady 050 mnd 059 were subsnitted in NDA 50,710
and were reviewed.  The conclusions of these two saudies are different. Stndy 050 shows that food does not affect the
sbsorption dmm&mmwlﬁdh&ehxﬁﬂnmmw
However, study 059 (which replaced study 050) indicated a significant increase of Cmax (56%) when pediatric
suspension was given with food 1o 28 adults bealfhy vohmteers, and only stady 059 was accepind to the Division of

Biopharmaceutics. The labeling should be based ou the results of study 059 of NDA S0.710. Corrections regarding
food effect in all sections should be made. Suggestions are as follows:

In clinical pharmacology section:

In other sections:

i It is required 1o clearly state that clinical phasmacalogy information in pedisric petient is very timited, Available
pharmacckinetio parameters afier oral pediatric suspention formulation shoakd be tised in Clinical Pharmacology
Section. The pediatric information should be separate from adults.

(The recommendations were accepted by the labeling mesting held Jun , 20, 199%).

/YR
He Sun, PhD.

Pharmacokinetics Evaluation Branch 11

RD/FT Initialed by Frank Pelsor, Pharm D. — . Z g

Biopharm-Day Jan. 26, 1995. Attendees: Drs. Malinowski, ChenM, and Sun.

cc: NDA 50,711, HFD-520 (Clinical, Parker), HFD-427(ChenML, Pelsor), HFD-426(Fleischer), Chron,
Drug, HFD-19(FOI), HFD-340(Viswanathan), Reviewer.
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BIOPHARMCEUTICS REVIW

V)

NDA 50,711
1, Bioequivalence Study

Clinical Study #066-042-599

PHASE I STUDY TO EXAMINE THE BIOEQUIVALENCE OF AZITHROMYCIN
COMMERCIAL CAPSULES AND 250 MG TABLETS, WHICH IS THE SUBJECT OF THE
SUBMISSION.

Principal Investigator;

A.  STUDY DESIGN:

This was an open, rmdomized,hwo-wsymmwmdymmmcwﬁmof
azithromycin commercial capsules and the 250 mg tablets. Serum samples collected immedisialy
prior to and 0.5, 1, 2, 3, 4, 6, 8, 12, 18, 24, 48, 72, 96 snd 120 hours after each dose of
azithromycin were analyzed for azithromycin content. Thirty-six fasted, heakhy, male volunteers
received two 250 mg commercial capsules (Lov #F311) and two 250 myg tablets (FID
#GOO0267AA, Lot #ED-B-387-Z92). The doses were separated by two weeks. Blood sanples
were collected for times up to 120 hours post-dose for preparstion of serum, which was frozen at
~70C until assay by HPLC with electrochemical detection. Serum azthromycin concentrations
were used to estimate pharmacokinetic parameters (AUCO-72, Cmax, Tmax)This was an open,
randomized, two-way crossover study.

B. SUBJECTS:
Entered treatment 36
Assessed for pharmacokinetics 36 .
assessed for side effects 36
Subjects ranged in age from years (mean age 22.7 years) and in weight from
kg (mean weight 74.6 kg)
C. Assay:

HPLC with amperometric electrachemical detection.

LLQ
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Assay range
Within-day Precision
Between-day Precision

Specificities

*

STATISTICS:;

The data were analyzed with a repeat measures ANOVA and by calculation of the 90% confidence
limits on the geometric mean ratios between treatments of Cmax and of AUC.

RESULTS:
1. PHARMACOKINETICS (Values are Mean (SD))
Capsule Tablet 90% C1
AUC 0-72 ug-hr/ml 4.08 (1.194) 4.26 (1.183) (99-113%)
Cmax (ug/ml) 0.482 (0.191) 0.512 (0.210) (96-121%)
Tmax (hours) 21(08) 2.2(0.9)

The mean values of AUC0-72 were 4.26 ug*hr/m] for the 1ablets and 4.08 ug”hr/ml for the
capsuies. The relative bioavailability was 105%. The 90% confidence Semits on the tablet to
capsule geometric mean ratio were 99% and 113%. The mean valves of Cmax were 0.512
ug/m for the tablet and 0.482 ug/mi for the capsule. The 90% confidence Emits of the tablet
to capsule geometric mean ratio were 96% and 121 %. The mean values of Trax were similar
(2.2 hr for the tablets and 2.1 hr for the capsules). Buth sets of confidence Emits fell within
the criteria for bioequivalence of 80 to 125%. Thus, the two formmlations were bioequivalent.
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Comparing serum azithromycin concentration in healthy male volunteers following oral administration
of two 250 mg capsules and two 250 mg new tablets. {Reviewer H.SUN)
Time capsules 8D fablet 8D
0.068 0.081 D052 2102
0.152 0226 0.180 0238

0.308 0.3 0397 0248
0.287 0.09% 0335 0124
0213 0.063 o8 o074
Q.185 0.064 0.t 0054
0117 0.030 o122 Q038
0078 0.010 .00 o022

0.753 oms 0.056 ooy
o047 0014 0.040 oo3
o.026 0.008 0.027 0.000
0.5 0.00& 0.013 0000

NDA 60,711; Zithromax; BE Data
o7 _

0.8 ;
0.5 -

; ﬂ‘ |
[}
f

a3

|
0.2

1.

— - — -- ——re

[¢] 10 20 30 &0 %5 80 w . it]
Time (hours)

L

Serum concentration at 2 hours and later are significantly greater than zero. There are no stafistica?
significant differnce in sefum drug con=ntrations at 2 hours and tater for Capsute and Tablet. The Cmox
for capsule ranged from ughmt and from - ugimé

for Tablet. Tmax ranged from 1 hour o 4 hours with 27736 appeared between 2-3 howrs for Capsule and
28136 apprared between 2-3 hours for Tablet.

Overall there are no ditferent in serum concentration between these two formulations

Q0
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2. Effect of Food on Bioavailability of the Tablet Formulation

Clinical Study #066-055-54C

AN OFEN STUDY OF AZITHROMYCIN SERUM CONCENTRATIONS FOLLOWING
ORAL ADMINISTRATION OF 250 MG TABLETS WITH AND WITHOUT FOOD

FRINCIPAL INVESTIGATOR:

A STUDY DESIGN:

This was an open, randomized, 2x2 crossover study to assess the effect of food on the serum
concentrations of azithromycin resulting from the oral administration of two 250 mg flm-coated
tablets. More specifically, the serum concentrations were used to compere the biosvailability of
azithromycin in 250 mg film-coated tablets when taken with and without food. Serum

collected immediately priorto and 0.5, 1, 2, 3, 4, 6, 8, 12, 18, 24, 48, 72, snd 96 bours afier each dose
of azithromycin were analyzed for azithromycin content. Serum azithromycin concentrations were
used to estimate pharmacokinetic parameters (AUC0-48, Cmax, Traex).

B. SUBJECTS:
Entered treatment i2
Assessed for pharmacokinetica 12
assessed for side effects 12

Subjects ranged in age from 21 to 36 years (mean age 26.4 years) and in weight from 54.9 to
90.7 kg (mean weight 75.8 kg).

C DRUG ADMINISTRATION:

Subjects received single 500 mg oral doses of azithromycin on days 1 and 15. Subjects were
randomly assigned to receive two 250 mg film-coated tablets (FID# G0O0267AA) either after
an overnight fast or after a standard meal high in fat content (two eggs fried in one tablespoon
of butter, two strips of bacon, six ounces of hash brown potatces. two pieces of toast with t vo
teaspoons of butter and two pats of jelly, and eight ounces of whole miik) on day 1. On day
15, subjects were administered azithromycin under the alternate treatment conditions. All
doses were taken after an overnight fast of at least 12 hours, and were taken with 240 ml of
water alone, or with 240 ml of water after the standard meal. Subjects reframned from eating,
lying down, or drinking caffeinated beverages for four hours after each dose, at which timne
they were provided identical staudard meals.

D. RESULTS:

21




PHARMACOKINETICS (Values are Mean (SD))

Fasted —Fed 06 CI
Relative Bioavailability (%) - 96.6
AUC 0-48 ug-hr/m} 2.491 (0.642) 2.399(0.678)  (822-113.4%)
Cmax (ug/m]) 0.336 (0.081) 0.412(0.194)  (88.1-145.8%)
Tmax (hours) 21(0.7) 2.3(0.8)

The ratio of geometric mean AUC0-48 values was 96.6% with corresponding 90% confidence
interval of 82.2% to 113.4% (Table 4), which lies within the 80% to 125% range. The ratio of

geometric mean Cmax values was 113.4% with the corresponding 90% confidence interval of
88.1% to 145.8% (Table 4), which does not lie within the 80% to 125% range.

CONCLUSIONS:

Azithromycin was well tolerated, with only & single episode of mild disrhes reported. The
bicavailability of the 500 mg of azithromycin fiom two 250 mg film-coated tablets was not
reduced by administration with a high fat (>20 gram fat) meal.

22



£

Figurea 3. Mean Serum Concentrations of A
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3.

Effect of Food on Bioavailability of Other Formulations

Clinical Study #066-041-503

PHASE I PHARMACOKINETIC STUDY COMPARING AZITHROMYCIN 250 MG
CAPSULES VERSUS ORAL SOLUTION GIVEN WITH AND WITHOUT FOOD

PRINCIFAL INVESTIGATOR:

A

STUDY DESIGN:

The purpose of this study was to assess the effects of formwlation dissolution and the effects of
administration under fed and fasted conditions on the pharmacolinetics of azithromycin. This
was an open label, randomized, four-way crossover sudy of single 500 mg doses of
azithromycin edministered orally as 2x250 mg commercial capsules and as a solution. Serum
samples collected immediately priorto and 0.5, 1,2, 3, 4, 6, 8, 12, 1 8, 24, 48, 72, and 96 hours
after each azithromycin administration were analyzed for azithromycin conteat, Serum

azithromycin concentrations were used to estimate pharmacokinetic parameters (AUCO-48,
Cmax, and Tmax).

SUBJECTS:
Entered treatment 12
Assessed for pharmacokinetics 12
Assessed for side effects 12

Subjects ranged in age from 20 to 44 years (mean age 29 9 years) and in weight from 62.1 to
9.8 kg (mean weight 71.9 kg).

DRUG ADMINISTRATION:

A computer generated randomization was used to determine the individual subjects sequence
of dosing on days 1, 15, 29, and 43. There were four separate 500 mg doses administered to
each subject. The individual doses were 2x250 mg capsules (commercial lot #F311), fed and
fasting, and as an oral solution (FID* YY-91-092), fed and fasting. Subjects fasted overnight
for 10-12 hours prior to each dose or standard breakfast. The standard breakfast was to consist
of two eggs fried in one tablespoon of butter, two strips of bacon, two ounces of ham, two pieces
of toast with butter and jelly, and eight ounces of whole milk. Subjects continued fasting for
four hours after each dose, at which time they were provided identica! standard meals.
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Assay:

HPLC with amperometric electrochemical detection.

1Q

Assay range

Linearity

Within-day Precision

Between-day Precision

Accuracy

Specificities

RESULTS:

PHARMACOKINETICS
Parameter Values are listed as Mean (Standard Deviation)

on 2230 mg Capsules
Fasted Fed Fasted Fed
AUCO0-48 (ug-hr/ml)  3.20(0.70)  2.94(0.74) 2.57(0.82) 2.11(0.73)
Cmax (ug/ml) 0.517(0.194) 0.502(0.232) 0.357(0.106) 0.276(0.149)
Tmax (hours) 1.2100.62) 2.25(087) 2.18(1.08) 3183119
Solution Capaile Capwale (Fasty
(Fed/Fast) {Fed/Fast) Solution (Fast)

Relative Bioavailability 92 82 80

AUC geometric mean ratio 20.0 804 T84

(99% CD) (754-107.3)  (67.0-96.40) (65.4-94.3)
Cmax geometric mean ratio 92.5 70.0 70.2
(90% CI) (70.8-120.9)  (53.1-92.3) (53.3-92.5)

The ratio of geometric means of AUCfasted for the capsule to AUCfasted for the sohstions
was 78.4%, with 90% confidence lirmits of 65.4% to 94.1 %. The ratio of the geometric means
of AUCfed to AUCfusted for the solution was 90.0%, with 90% confidence imits of 75.4%

to 107.3%. The ratio of geometric means of AUCKed to AUCHasted for the capsule was 80.4%,
with 90% confidence limits of 67.0% to 96.4%.

The ratio of geometric means of Cmax following the capsule under fasting conditions to Cmiax
following the solution under fasting conditions was 70.2%, with 90% confidence Limits of
53.3% to 92.5%. The ratio of geometric means of Cmax for the solution, fed to Cmax for the
solution, fasting was 92.5%, with confidence limits of 70.8% to 120.9%. The ratio of
geometric means of Cmax for the capsule, fed to Cmax for the capsule, fasting was 70.0%
with 90% cenfidence limits of 53.1 % to 92.3%.

No subjects were discontinued from the study and there were no serious adverse events
reported.

25




 F.CONCLUSIONS: )

In this study, azithromycin capsules were about 80% bicavailable compared to the
azithromycin administered as a solution. The time to peak serum concentration was longer
after the capsule than after the solution.

Concomitant administration of azithromycin with a high-fut breakfast decreased the
bioavailability, as measured by AUC0-48, approximately 18% and 8% for the capsules and
solution, respectively. Tmax was prolonged by food.

No subjects discontinued the study. Two subjects bad mild to moderate side effects
(headache, headache and abdominal pain) which resolved without additional treatment
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Clinical Study #066-046-599

A PILOT STUDY OF THE PERFORMANCE OF AN ENTERIC DOSAGE FORM OF
AZITHROMYCIN ADMINISTERED WITH AND WITHOUT FOOD IN NORMAL
VOLUNTEERS

PRINCIPAL INVESTIGATOR

A.  STUDY DESIGN:

The pumouofﬂusmdywumdummcabwmmmynfmmm
formulation of azithromycin in fasted and fed normal volunteers afier oral administration.
This study was designed 2s an open, randomized, three period, three treatment crossover study
in which subjects were administered & single 00 mg dose of azithronrycin as an intravenous
infusion in the fasting state, as an enteric coated formulation in the fasting state, or as an
enteric coated formulation after a standard meal. Serum samples collected immediately prior
to,and 0.5,1,2,3,4,6, 8, 12,18, 24, 48, 72, 96, Indlﬁhmmtﬂuuchduummﬂymd
for uithromycm content,  Serum m!hromydn concentrations were used 0 estimate
pharmacokinetic parameters (AUC0-48, Cmax, Tmax).

B. SUBIECTS:
Entered treatment 12
Assessed for pharmacokinetics 12
Assessed for safety 12

Subjects ranged in age from 20 to 38 years(mean age 29 0 years) and in weight from 68.0 to
88.9 kg (mean weight 75.8 kg).

C. DRUG ADMINISTRATION:

Subjects were randomly allocated to receive each of three treatment regimens of 500 mg
azithromycin (intravenous infission in a fasted state, oral administration in a fasted state, oral
administration in a fed state) at 15 day intervals. Oral administration was as 2 x 250 mg
¢apsules containing an enteric coated bead formulation of azithromycin.  All subjects fasted
for 10 - 12 hours prior to dosing. Subjects dosed under fed conditions received a standard
meal just prior to dosing and fasted for four hours after dosing. Subjects dosed under fasting
conditions continued to fast for four hours after drug administration and then received an
identical meal. :

D. Assay:
HPLC with amperometric electrochemical detection.
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1. PHARMACOKINETICS(Values are Mean(SD),1=12)

Intravenous Enteric Coated Enteric Coated
(Facting) (Fasting) (Fed)
- AUCO-48(ug-hr/ml)  8.50 (1.32) 330 (0.73) 1.66 {0.90)
Cmax(ug/ml) — 0.295 (0.086) 0.193 {0.145)
Tmax(hours) 3.3 (1.5) 5.6(1.8)
Bioavailability (Ratio %, (90% Confidence Limits))
AUC0-48 Fasting va IV 38.4% {30.3%, 48.5%)
Fed vs IV 17.6% (13.9%, 22.3%)
Fed va Fasting 46.0% (36.3%, 58.2%)
(\ Cmax Fed vs Fasting 54.2% (35.6%, 82.6%)
2. SAFETY
intravenous  Enteric Coated Enteric Coated
(Fasting) (Fasting) (Fed)
No. of Subjects with
Treatment-related

Side Effects Nz 112 0/12

Side effects were all mild and included pruritus, diarrhea, dyspepsia, nansea, injection site
reaction, and taste perversion. Laboratory tests were performed at screening only. No
subjects discontinued from the study. There were no serious adverse events.

E. CONCLUSIONS:

The results from the pharmacokinetic analysis indicate that, following oral administration of
an enteric coated bead formulation of azithromycin to fasted healthy volunteers, the
bioavailability was about 38%. When the same formulation was administered to fed
volunteers, the bioavailability was reduced to about 18%. The bioavailability of azithromycin
in fed subjects relative to fasted subjects was about 50%. Thus, the standard high-fat breakfast
substantially reduced the bicavailability of azithromycin in the enteric-coated beads.
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Clinical Study #066-050-29C

PHASE I STUDY COMPARING AZITHROMYCIN SERUM CONCENTRATIONS
FOLLOWING ADMINISTRATION OF 500 MG OF ORAL SUSPENSION IN
CONJUNCTION WITH MEALS OF VARYING COMPOSITION

PRINCIPAL INVESTIGATOR:

A.  STUDY DESIGN:

This was an open-label, randomized three period, three treatment crossover study of
azithromycin serum concentrations following admiristration of 500 mg of azithromycin as an
oral suspension to six healthy male volunteers under fasting conditions, immediately
following ingestion of a standard meal, and immediately following a Eght meal consisting
only of cereal and milk. Serum samples were to be collected immmeiately prior to end at
specified times up to 96 hours after each dose of azithromycin for the determination of
pharmacokinetic values, Vital signs and side effects were to be monitored throughout the
study.

B. SUBJECTS:
Entered treatment

Assessed for pharmacokinetics
Assessed for side effects

A

C. DRUG ADMINISTRATION:

40 mg/ml suspension (FID# GOO007AA) administered orally as a single 500 mg dose on three
occasions {fasted, standard breakfast, light breakfast).

D.  Assay:
HPLC with amperometric electrochemical detection.

LLQ

Assay range

Linearity

Within-day Precision
Between-day Precision
Accuracy

Specificities
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RESULTS:

PHARMACOKINETICS (Values are Mean (SD))

Standard Light
Fasted Breakfast Breakfast
AUC 048 ug-hr/ml  2.194 (0-542) 2216 (0-590) 2325 (0.692)
Cmax (ug/ml) 0312 (0.092) 0.325 (0.091) 0.253 (0.051)
Tmax (hours) 1.8 (0.8) 1.8 (0.8) 25(0.8)
geometric mean ratio (90%CI) AUC 100.7(79.1-1282)  102(81.8-132.6)
Crax 104(743-146.6)  83.0(59.1-116.6)

The ratio of AUC0-48 after the light breakfast to AUCO-48 under fasting conditions
determined using geometric means was 104.2%. The 90% confidence imterval on the ratio
ranged from 81.8% to 132.6%. The ratio of AUC0-48 after the standard high-fat breakfast to
AUC0-48 under fasting conditions determined using geometric means was 100.7%. The 90%
confidence interval on the ratic ranged from 79.1 % to 128.2%. The ratio of Cenax sfter the
light meal to Cmax under fasting conditions using geometric means was 83 0%. The 90%
confidence interval on the ratio ranged from 59.1 % to 116.6%. The ratio of Cmax after the
standard high-fat breakfast to Cmax under fasting conditions using gedmetric means was
104.4%. The 90% confidence interval on the ratio ranged from 74.3% to 146 6%.

SAFETY

There were no side effects or serious adverse events reported.

CONCLUSIONS:

Compared to the fasting state, the ingestion of either a standard high-fat or ight breakfast
caused no apparent changes in the mean extent of absorption of azithromycin after oral
administration.

Azithromycin was well tolerated. There were no side effects or serious adverse events.
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Clinical Study #066-057-54C

A PHASE | OPEN, RANDOMIZED STUDY OF THE CLINICAL PHARMACOLOGY OF
AZYTHROMYCIN AFTER 1 GRAM OF THE SACHET WITH AND WITHOUT FOOD

COMPARED WITH THE INTRAVENOUS FORMULATION IN NORMAL HEALTHY
SUBJECTS ’

PRINCIPAL INVESTIGATOR:

A

STUDY DESIGN:

This was an open, randomized three treatment, three period crossover study of the offect of
food on the serum concentrations and sbsolute bicavailability of az~* -omycin after oral
administration of the 1000 mg sachet. Azithromycin was adminisered on three saparate
occasions as & 1000 mg intravenous infusion, as a 1000 mg saches afier an overnight fast, and
as the 1000 mg aachet immediately after s high fat breakfast Serum samples coBauted
immediately priorto and 0.25, 0.5, 1,1.5.2,2.5, 3,4, 6, £, 12, 18, 24, 72, 96, and 120 hours
after each oral ingestion or after the start of the intravencus infesion were analyzed for
azithromycin content.  Serum szithromycin concentrations were usad 19 estimate
pharmacoldnetic parameters (AUC0-72, Cinax, Trax, sbsolute oral bloavailsbility, and relative
bioavailability).

SUBJECTS:

Entered treatment i2
Assessed for pharmacokinetics 12
Assessed for side effects 12

Subjects ranged in age from 18 to 42 years (mean age 27.6 years) and in weight from 62.6 10
86.2 kg (mean weight 74.5 kg)-

DRUG ADMINISTRATION:

Single 1000 mg doses of azithromycin were administered to each subject in an open fashion
at approximately 0800 on days 1, 15, and 29. Doses were administersd either orally as the
sachet (FID# GOOO47AA) or as an intravenous infusion (FID¥# YY-91-092) according to a
computer generated randomization. The intravenous infusion was administered after fasting
overnight and was infused over a i -hour period. The sachet was administered either
immediately after a high fat breakfast (two eggs fried in one tablespoor of butter, two strips
of bacon, six ounces of hash brown potatoes, two pieces of toast with two teaspoons of butter
and two pats of jelly, and eight ounces of whole milk) or after an overnight fast. Subjects
refrained from eating, lying down, or drinking caffeinated beverages for four houts after each
dose, at which time they were provided identical standard meals.
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Assay:

HPLC with amperometric electrocheriical detection.
11Q

Assay range

Linearity

Within.day Precision

Between-day Precition

Accuracy

Specificitics

RESULTS:

PHARMACOKINETICS (vslues are Mean(Standard Deviztion), w=12)

Sachet Sachet Intravenous
Fed Fasted Infision
AUC0-72 ug.hr/ml 737 (2.12) 6.49(1.54) 14.76 (2.84)
Cmax (ug/ml) 1.05 (0.40) 0.75 (0.42) -
Tmax (hours) 2.04 (0.69) 1.46 {0.69)
Absolute Bioavailability 49.9% 44.0%
Relative Bioavailability 113.5% -

The ratio of AUC0-72 sachet-fed to AUC0O-72 Sachet-fasted determined using geometric
means was 112.1%. The 90% confidence interval on the ratio ranged from 99.2% 1o 126.7%
The ratio of Cmax Sachet-fed to Cmax Sachet-fasted using geometric means was 146.2%. The
90% confldence interval on the ratio ranged from 115.8% to 134.5%.

2. SAFETY

NO. OF SUBJECTS WITH Sachet Sachet Intravenous
TREATMENT-RELATED: Fed Fasted Infusion
SIDE EFFECTS 6/12 412 5/12
LABORATORY TEST

ABNORMALITIES W12 on2 0/12

No subjects were discontinued from the study and there were no serious adverse events.

CONCLUSIONS:

The administration of the azithromycin sachet immediately after a high fat breakfast resulted
in increased systemic exposures and peak azithromycin serum concentrations relative to
administration without food. The mean relative bioavailability (fed/fasting) was 113.5%. The
mean absolute oral bioavailabilities were simifar (50% fed, 44% fasting).

35



0 20 L) 40 0 ] 1%
Time (hour)

Figure 4. Mean Serum Concenteations of Azithromycin following Oral Administration
of 1000 mg as a Single-Dose Sachet under both the Fed and Fasted Conditions, &nd after
a §0-Minute Intravenous Infusion of 1000 g in the Fasting State.

(Clinical Study #066-057-54C, Dr. Levy, Nationel Medical Research Corp., Hanford, CT)

]
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Study #066-206.

THE EFFECT OF FOOD ON THE PLASMA PHARMACOKINETICS OF A SINGLE ORAL
DOSE Of AZITHROMYCIN

Principal Investigator:

A STUDY DESIGN:

This was an open label , randomized, two-way crossover with 18 days between each penod.
A single dose of azithromycin was administered on two occasions, to healihy volunteers, once
after a hour fast and once after a standard meal, and plasma samples weve withdrawn at
intervals up to 24 hours after each dose. Each subject received azithromyecin 500mg (2 x
250mg capsules) on two occasions, Laboratory safety tests were mansiored belone dosing and
24 and 72 hours after dosing with clinical examinations performed after each dose.

B. Assay:
HPLC method. Full report of assay was not submitted

C. RESULTS:

1. Pharmacokinetics Fasting Non-Fasting
Mean values:
Crax (ng/ml) 314 (122.5) 153 (37.4)
Trmax (h) 2.6 (1.29) 3.4(1.5)
AUC0-24 (ng Wml) 1347 {495, 6=10) 776 (299, v=5)

2. Safety: Fasting Non-Fasting
No. of subjects with
treatment related Side-effects 1/t (0) I H

3. Lab. Test Abnormalities 211 (0) i/11 (0)

Note: () Resulting in withdrawa! from study.
D. CONCLUSIONS:

The administration of azithromycin capsules to volunteers in the non-fasting state resulted in
statistically and clinically significantly lower Cmax values (p=0.004). Detectable plasma
levels were found at sufficient time points for AUCO0-24 calculations in only 5/11 subjects in
the fed state, so formal statistical analysis was not possible. It is concluded that absorption
is reduced in the non-fasting state. Azthromycin was otherwise well tolerated. Laboratory
data showed rises in CPK levels in 2 subjects that were possibly treatment related.
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Study AZM-NY-89-0 (conducted by Pfizer-Mack, illertissen, Germany)

THE EFFECT OF A LIGHT BREAKFAST ON THE BIOAVAILABILITY OF
AZITHROMYCIN CAPSULES, SIMILAR TO THE PRESENT COMMERCIAL CAPSULES.

Principle Investigator:

A STUDY DESIGN:

This was an open, randomized, two-way crossover shuly 10 examine the effect of a fight
breakfast on the bioavailability of azithromycin capsules, similar to the present commercial
capsules, Twelve healthy, male volunteers each received two 1000 mg oral doses of
azithromycin in four 250 mg capsules (FID #YY-89-051), once following xn overnight (12
hr) fast and once following & light breakfast of two rolls with butter and jam and
approximately 300 ml of coffee or tea with milk, mgeatedmm:tdymtmhedom The
treatments were separated by an interval of two weeks. Blood was collected for times up to
46.5 hours post-dose for preparation of serum, which was frozen until assay for azithromycin
by HPLC with electrochemical detection and by bioassay. Urine samples were also collected
for intervals up to 46.5 hours post-dose and sssayed for azithromycin by HPLC-EC and
bicassay. Since the results were similar for the two assays, only HPLC sssay results are
reported here. The lower limit of quantification of the HPLC assxy was 0.01 ug/m! in serum
and 0.060 ug/m! in urine. The data were analyzed with a two-way, repeat measures ANOVA
The 90% confidence bounds on the differences in mean AUC, Cmax, Tmax, and urinzry
recovery between treatments were calculated.

B.  RESULTS:

Mean values of AUC0-46.5 were 4.53 ug*hr/ml following the overmight fast and 3.37
ug*hr/ml following the light breakfast. The mean relative bioavailability was 74%. Mean
Crnax was 0.71 ug/ml following the overnight fast and 0.59 ug/mi following the light
breakfast. The ratio of mean Cmax values was 84%. Mean Tmax was 2.3 br following the
fast and 3.1 hr following the light breakfast. The 90% confidence limits on the difference in
AUCs (AUCfed - AUCfasted), expressed as a percentaye of the observed mean following the
overnight fast, were -48% and -3%. The corresponding hrnits on the difference in Cmax were
-38% and +5%. The mean recoveries of azithromycin in urine were 5.1% and 3.8% following
the overnight fast and the light breakfast, respectively. Thus, the biocavailability of
azithromyecin in capsules was reduced by coadministration with a light breakfast.
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OVERALL SUMMARY AND CONCLUSION

- Study #066-042-599 examined the bioequivalence of the propused 250 mg tablet formulation

of azithromycin and the present commercial formulation. The geometric relative
bioavailability was 105% with 90% confidence limits on the tablet to capsule AUC ratio of
99% and 113%. Thus, the proposed 250 mg tablet formulation was bioequivaleat to the
current commercial 250 mg capsule.

A further study ($066-055-54C) with 12 volunteers showed that administration of a standard
breakfast, containing at least 30 grams of fat, did not affect the bioavailability of azithromycin
from the proposed commercial 250 mg tablets. The geometric mean relative biocavailability,
comparing the AUC following the standard meal with the AUC following an overnight fast,
was 97% with 90% confidence limits on the fed to fasted ratio of 82% and 113%. Thus, the
bioavailability of azithromycin administered as two 250 mg tabiets was not decreased by
administration immediately following a high-fat meal.

The effects of food on the bioavailability of azithromycin from several formulations were
examined in six studies, Relative bioavailabilities ranged from less than or equal to 50% for
two formulations (research capsule Study #066-206; enteric-coated beads - Study
#066-046-599) to values close to 100% for 500 mg in solution (Study #066-041-301), 500 mg
from a powder for oral suspension (Study #066-050-29C) and & 1000 mg sachet {Study
#066-057-54C). Examination of the effect of food on the bioavailability of the present
commercial capsule showed a moderate effect, with & high-fat breakfast yielding a relative
bioavailability of 82% in Study #066-041-503 and & light breakfast producing a refative
bioavailability of 74% for a 1000 tng dose in Study AZM-NY-89-0. Thus, the effect of food
on bioavailability is dependent upon the formulation.

These results demonstrate that the proposed 250 mg azithromycin tablets will produce serum
concentrations in man equal to those produced by the present commercial capsules and that
the tablets may be given without restrictions relative to the ingestion of meals.

DISSOLUTION TEST

A dissolution rate test is employed to measure the in vitro dissolution rate of 250 mg tablets
and commercial capsules. The method uses USP Apparatus 2 (paddles) rotatmg 2t 100 spm
in 900 ml of pH 6.0 phosphate buffer held at 37°C#0.5°C. The pH 6.0, 0.1 M phosphate buffer
was chosen to assure drug solubility exceeded sink conditions and to assure optimum stability
of azithromycin in the dissolution medium. The drug has a sohbility of approximately 39
mg/ml in the phosphate buffer at 37°C. This dissolution test for tablet is similar to that used
for the approved azithromycin capsules except that trypsin, which is included to aid
dissolution of the gelatin capsule shell, is not added to the dissolution medmm for the
film-coated tablets. Aliquot of the dissolution media were collected at 15, 30, and 45 minutes
and were analyzed using an HPLC procedure.

Other media considered during the development of the dissolution rate included simulated
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gastric fluid and water. Simulated gastric fluid was not chosen as the dissolution medium
( : because azithromycin is not sufficiently stable at this acidic pH for such a test. Water was not
chosen because the aqueous solubility of azithromycin is only 1.1 mg/ml

Tablet
lot ED-B-287-Z92
15 30 4%
Mean 99 100 100
low 95 97 98
HIGH 100 102 101
CV% 1.3 1.7 0.9

The proposed specification was set at Q
azjithromycin capsules in NDA 50,67C.

15
99
93
103
2.6

_Capsule
lot F311

30
100
97
102
LS

45'
100
9797
102
16

Yoin  minutes which is the same as that approved for
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( MEMORANDUM .DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service
Food and Drug Administration
Center for Drug Evaluation & Research
Date: February 8, 1995
To: NDA 50-711
. From: Oluwadare M. Adeyemo, Ph.D, PPA af t/%

Pharmacologist, HFD-520

Subject: NDA 50-711, Adthromycin Tablets

1~ 3l /] 24
Through:  Roben E. Osterberg, Ph.D, Q'% {/ﬁ( W ,%( (

Supervisory Pharmacologist, HFD-52

No new preclinical studies were submitied in support of this NDA 50-711. All referenced preclinical
( studies in support of NDA $0-711 were previously reviewed and considered adequate in connection
with NDAs 50-670 & 50-710.




MEMORANDUM DEFPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service
Food and Drug Administration
Center for Drug Evaluation & Research
Date; April 28, 1994
To: NDA 50-711 Files
From: Oluwadare M. Adeyemo, Ph.D.

FPharmacologist, HFD-520
Subject: NDA 50-711, Adthromycin Tablets
Through:  Robert E. Osterberg, Ph.D. tonen L0 ?/zf‘iy

Supervisory Pharmacologist, HFD-520
No new preclinical studies were submitted in support of this NDA 30-711. All referenced preclinical
studles in support of NDA 50-711 were previously reviewed and contidered adequate in connection
with INDs and NDAs 56-670 & 50-710. 1 do not expect any significans

differences in sqfety and pharmacokinetic parameters between the capsule and tablet formulations.

Therefore, from the standpoint of pharmacology and roxicology, NDA 50-711 is fileable.
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MEMORANDUN

DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
(:- CENTER FOR DRUG EVALUATION AND RESEARCH

DATE

(1]

February 8, 1995

TO NDA 50-711 file, zZithromax Tablets, 250mg

FROM

Suva B. Roy, Ph. D.?’[’/ﬁ(
Acting Supervisory Chemist (HFD~520)
Division of Anti-Infective Drug Products

SUBJECT : Recommendation in CMC revievws

The CMC review recommendation may he changed from not approvable,
to approvable pending satisfactory GMP inspections.

The sponsor has adequately addressed all sections of the ONC.
Methods validation by ocur New York Uistrict Laboratoriss and GNP
inspection of the manufacturing facilities by ocur complianca
branch are still cutstanding, Cempletion of methods validation
is not essential before the issuanca of the final appraoval

( letter. However, satisfactory GMP inspection would be necessary

for tha final approval action. An approvable letter may be
issued at this tina.




AR 8oy

DIVISION OF ANTI-INFECTIVE DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA $#: 50-711 CEHEM.REVIEW #: 1 REVIEW DATE: 3/16/94

SUBMISSION/TYPE  DOCUMENT DATE CDER DATE COMPLETED DATE
ORIGINAL 2-15-94 2-16-94 3-16-94

Pfizer Inc.
Fastern Point Road
Groton, CT 06340
{203) 441-4100

CONTACT ;. . _
Charles A. Ritrovato, Pharm. D. Associare PRirector 17,
Regulatorxy Affairs, Liaison

DRUQ PRODUCT NAME

Eroprietaxy: Zithromax
Establighed:. Azithromycin dihydrate
Code #: CP-62,993

L dy o iy
Azali

éé Antibiotic
DOSAGE_FORM: Tablets
STRENGTES: 250 mg

RQUTE OF ADMINISTRATION: Oral
Rx/OTC: Rx




NDA 50-711 page 2

Azithromycin USP, C,H,N,0,,; 729.00

(1) 1-Oxa-6-azacyclopentadecan-15-one, 13-[(2,6-
dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo-
hexopyranosyl) oxy] -2-ethyl-3, 4, 10-trinydroxy-
3,5,6,8,10.12,14-heptamethy1-11-[[3.4,6-trideoxy-
3- {dimethylamino} -beta-D-xylo-hexopyranosyl)] oxy] -,
[2R*- (2R*, 38 ,4R*,5R*, BR¥, 10R*, 11R*, 12R*, 135S+,
14R*}]-;

(2} (2R,35,4R,5R,8R,10R,11R,12R, 1385, I4R)-13-{(2,6-
Dideoxy-3-C-methyl-3-0-methyl-alpha-L-ribo-
hexcpyrancsyl)oxy] -2-ethyl-3, 4, 10-trihydroxy-
3,5,6,8,10,12,14-heptamethyl-11~[[3,4,6-tridecxy-
3-{dimethylamino) -beta-D-xylo-hexopyrancsyl)oxy) -
l-cxa-6-azacyclopentadecan-15-«one;

(3) 9-Decxo-Sa-aza-9a-methyl-9a-homoerythromycin A.

CAS-83905-01-5; CAS-117772-70-0 [dihydrate] .

SUEPORTING DOCUMENTS:
NDA 50-670; IND

DMF JME DME DMF DMP DMF
DMF . DMF

RELATED DOCUMENTS: n/a
MF NDA 50-6393; NDA 50-710; IND IND

CONSULTS: n/a

REMARES /COMMENTS ;

Chemistry items contained in NDA 50-670 which
pertain to this NDA 50-714 are not repeated in
this submission:; information is taken from that
NDA 50-670 in this review.




NDA 50-711 . . ’ page 3

The application is not approvable with regard to
chemistry, wanufacturing, and controls. Methods
validation (drug product) and the establishment
inspections are outstanding.

YA ¥l

J. Timper, Review Chemist

( cce: Org. NDA $0-711
HFD-520/Divigion File
HFD-520/SBRoy/Acting supvcamf ‘J/té’/)’f
HFD-520/Timper/CHEM 3/16/%94
HFD-520/Lizanbri /MO -
HFD-520/Adeyemo/Pharm e y,gé// .
HFD-520/S1lver/MICRO Ak TSy
HFD-520/Dillon-Parker/CSo {

HFD-102/CKumkumian [#1 onily]
HFC-130/JAllen
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»

DIVISION OF ANTI-INFECTIVE DRUG PRODUCTS
Clinical Microbiological Review

NDA #: 50-711 REVIEW #: #1 REVIEW DATE: 11-APR-94
SBUBMISSION/TYPE  DOCUMENT DATE CDER DATE ASSTIGNED DATE
ORIGINAL 15-FEB-94 16-?3#«94 07-APR-94

OF APPLY H

PFI2ZR CENTRAL RESEARCH ) et e e meme e
Eastern Point Road

Groton, CT 06340
BEroprietary: ZYTHROMAX" Tablets
Nonpropristary/USAN: Azithromycin Tablets

Not Applicable

Antibacterial
{macrolide)
DOSAGE FORM: Tablet
STRENGIHES: 250 milligrams
ROUTE OF ADMINISTRATION: Oral o
DISPENSED: X Rx _____oOrc
CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA.
MOL WT1

Chemical Name: (2R,35,4R,5R,BR,10R,11R,125,135,14R}-13-
[(2,6-dideoxy-3-~C-methyl-1-0-methyl-a-L-ribo-
hexopyranosyl) oxy] -2-ethyl-3,4,10-trihydroxy-
3,5,6,8,10,12,14-heptamethyl-11-[{3,4,6-trideoxy-3-
(dimethylamino) -8-D-xvio-hexopyranosyl]l oxy]l -1-oxa-6-
azacyclopentadecan-15-one,

Molecular Formula: CigHyN,0(,#2H,0
Molecular Weight: 785.0

SUPFORTING DOCUMENTS: NDA 50-670 (azithromycin capsule--
approved November 1, 19%1)

RELATED DOCUMENTS: IND

CONSULTS: None




NDA 50-711 Page 2 of ¢
PFIZER CENTRAL RESEARCH
AZITHROMYCIN TABLETS

REMARKS /COMMEN'TS ;

There is no Microbiology Section in this application.
All Microbioclogy is referenced to NDA 50-670 for

azithromycin capsules. No new microbiclogy data has been
submitted.

No microbiolegical testing is performed on the finished
tablets and this is satisfactory. All raw materials are
USP or NF, except for {a film-coating
ingredient). USP Microbial Limits Testing is performed on
pregelatinized starch and the magnesium srearate used in the
tablets as directed in USP<6l>. The purified water, USP
meets the bacteriological purity standards of 40 CFR 141.14.
The microbiological testing of the raw materials is
satisfactory,

Since we have made minor revisione in the Microbiology
Section of labels since the capsule NDA was approved the

Microbiolegy section of the label should be revised as
follows:

Microbiology:






NDA S0-711 Page 6 of 6
PFIZER CENTRAL RESEARCH
AZITHROMYCIN TABLETS

References

1, National Committee for Clinical Laboratory Standards,
Methods for Dilution Antimicrobial Susceptibility Tests
for Bacteria that Grow Aerobically--Third Edition.
Approved Standard NCCLS Document M7-A3, Vol. 13, No.
25, NCCLS, Villanova, PA, December, 1993.

2. National Committee for Clinical Laboratory Standards,
Performance Standarde for Antimicrobial Disk
Susceptibility Teets-Fifth Edition. Approved Standard
NCCLS Document M2-AS, Vol. 13, No. 24, NCCLS,
Villanova, PA, December, 1993.

CONCLUSIONS & RECOMMENDATIONS:

The product should be approved with the above
microbiology labeling.

5
Peter A. Dionne
Review Microbioclogist

cc: Orig. NDA 50-711

HFD-520/Division File Concurrence Only:
HFD-520/MO/Moledina HFD-520/ActingDir/LGavrilovich
HFD-520/Pharm/Adeyemo HFD-520/SMicro/ATSheldon
HFD-520/Chem/Timper RO 20k ey
HFD-520/CS0/Dillon-Parker B alstax

HFD-520/Micro/Dionne/03/22/94

/’/ﬁ 1{/1,;- /F 7




~ WAITING FOR COMPANY TO SEND IN
C AN UPDATE.




BY CROSS-REFERENCE -
(" "FROM NDA 50-670




" SENT BY:Pfizer Research P3=24=84 i 15307 Analytical- 301 445 5803:% 2

FINDING OF NO SIGNIFICANT TMPACT
NDA §0-~870
ZITHROMAX (azithromysin}

pPrizer Cantral Research has made & Hew Drug Application for
24chronex (ezithromyoin) & maorolids ocystemic antidbiotic,
Chemically, asithromyoin is 6-decxo-9a-sza~fa-methyl-Sa-homo-
srythremyoin A, . 2ithromax capsules are forsulated to contain 250
ng azithromyoin. ’

The Food and Drug Adninistration Oenter for Drug Evaluation and
Regsarch has ocarefully considered the potsntial esvironmental
impeast ¢f thim aotion and has conoluded that this action will not
have & significant effect on the gquality of the human snvironmernt
and th:g an envirenzental inpaot atatement therefore will not be
prapared.

L]
-

In suppors of their new drug application for Aazithronycin, Plizer
has conducted a oumber of environmentsl studies and prepared an
environmental assessment (21 CFR 23.31a(a) {attachsd) which
svaluates the potential envirenmental ispacte of the manufacture,
use and disposal of the product. The Center for Drug Bvaluwation
and Rssearch ' has concluded that tha product can be manuiactursd
and umed without any expectad adverss environmental effeots.
Prscauticns teken at the sitss of manufacture of ths buli product
and ita final formulation eve expectsd to minimize occups~ional
axposuras and environmental relsass. Any residuens of Azithromycin
or ite major metabolites entering the environment as a& result of
sdminimtsring the drug to humens are expsoted to rapidly degrade.




© SENT BY:Pfizer Research : 3-24-84 i 15:08 ; Analytical~ 301 443 58034 4

C

CC: Original NDA 50-870
Fhilly Chao HFD-362 .
Fonsi File 50870



onpd Lt

Phillip G. Vindgnt, PFh.
Environmental sessnent Dttle-r
Contar for Drug Evaluation and Researoh

Mﬁ;: .

Attachmens:

Chaxrles §. Kwtkumian, Fh. D,

Asalistant Director (Cheamistry)

Office of Drug Evaluation !

Centnr for Drug Evaluation and Research

Environmental assesement for Zithromax.
Yackage Insert
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NDA 50-730 ’

Pfizer Central Research
Attention: Ron Trust, Ph.D.
£astern Point Road

Groton, CT 06340

Dear Dr. Trust:

Please refer to your December 22, 1995 new drug application subsmitted under

section 507 of the Fadera! Food, Drug, and Cosmatic Act for Zithromax”
{(Azithromycin) 800 my tablets,

We acknowledga raceipt of your amendments dated:

February 2, 1998 Aprll 24, 1998 May 16, 1986
Fabruary 15, 1998 April 30, 1998 May 23. 19986
March 13, 1996 May 8, 1996(2) May 28, 1996
March 15, 1896 May 9, 1996 June 4, 1996
March 25, 1998 May 10, 1996 June 6, 1998
April 1, 1996 May 21, 1996 (3) June 7, 1996
April 10, 1996 May 17, 1996

This new drug application provides for the use of Zithromax” 600 mg tablets in the

prophylaxis of disseminated Mycobacterium Avium Complex (MAC) infections in
HiV-infactad patisnts.

We have compieted the review of this application including the submitted draft
labeling and have concluded that adequate information has been cresented to
dermonstrate that the drug preduct is safe ind effective for use as ecommended in

the June 7, 1996 draft lakaling. Accordingly, the application is zporoved effective
on the date of this letter.

Please consider the following recommendations:

1. Yaou should collect information on the susceptibility of breakthrough
Myzobacteivm avium comptex (MAC) 1solates during prophylaxis of
disseminate - MAC infection as well as response tc subsequent treatn:ent of
dissemir :ied MAC, so that when sufficient information is available <o refine
resistance to azithromycein in ; 1AC, vou can assess the impact and
significance of prophylactic therapy on the cccurrence of resistance.




2. You should collect additional information on the safety profile of azithromycin
as used in the management of children with underlying HIV infections.

3. There is a potential that the pediatric suspension will be used by adult
patients who have difficulty swallowing the 600 mg tablets. Please submit
any available data that may assist in assessing comparability of the
bioavailability of the pediatric suspension and 600 mg tablet.

The final printed labeling {FPL) must be identical to the June 7, 1996 draft labeling
with the incorporation of the following changes {as discussed June 10, 1996}:

1. Confidence intervals in the clinical trials section of the label should ba
expressed as percentages.

2. Linas 848 to 861 should be eliminated.

Marketing the product with FPL that is not identical to this draft labeling may render
the product misbranded and an unapproved new drug.

Please submit twenty copies of the FPL as aoon a9 itis available, in no case more
than 30 days after it is printsd. Please individually mount ten of the copies on
heavy welght paper or similar material. For sdeministrative purposes this submission
should be designatad “FINAL PRINTED LABELING” for approved NDA 50-730.
Approval of this labeling by FDA is not required before it is used.

Should additionai information ralating to the saefety and effectiveness of the drug
become available, revision of the labeling may be required.

In addition, please submit three copiss of tha intreductory promotional material 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

tweo copies of both the promotional material and package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising, and
Communications, ¥FD-240

5600 Fishers Lane

Rockville, Maryland 20857

We remind you of your Phase 4 commitment as discussed during your June 1C,
1996 telephone canference with Ms. Hubbard of this Division. These
commitments, aiong with the completion dates agreed upor., are listed below.
Protocols, da.a, and final reports should be submitted 1o your IND for this product
and a copy of the cover iett2r sent te this NDA. Should an IND not be required to
meet +our Phase 4 commitiments, please submit protocols, data and final reports to



this NDA as correspondence. For administrative purposes, all submissions,

including labeling supplements, relating to this Phase 4 commitment must be clearly
designated “Phase 4 Commitment”.

You should provide data from from DATRI 001, part b, to assess the drug

interaction between azithromycin and rifabutin in HIV-positive patients, as socn as
the infarmation becomes available.

Validation of the regulatory methods has not been completed. At the present time,
it is the policy of the Conter not to withhold approval because the methods are

being validated, Nevertheless, we expect your continued cooperation to resolve
any deficiencies that may occur.

Under section 738 {s) {1) (B} {ii) of the Prescription Drug User Fee Act of 1992, this
letter triggers the remaining 50% of the fee assessed for this application. You will

receive an invoice for the amount dus within the next month. Payment will ba dus
within 30 days of the date of the invoice.

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

If you have any questions, pleass contact Lisa Hubbard, R.Ph.. Consumer Satety
Officer, at {301) 827.2335,

Sincersly yours,

zg;a,/a//lg/ S sugs
David W. Feigal, Jr., M.G.. M.P.H.

Director

Division of Antiviral Drug Preducts

Office of Drug Evaluation IV

Center for Drug Evaluation and Research
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Memorandum of a Telephone Conversation
June 3, 1996 7:10 a.m.

Between
Eric B. Sheinin, FDA and
Dennis Casey, Pfizer

Dennis Casey called to follow-up on the telephone conference held
Friday, May 31, 1996, concerning Pfizer’s pending NDAs for
azithromycin., The following issues were discussed:

1. FDR’s request that there be a specific target for magnesium
Stearate,-and not and allowed range, in the proposed formulation.
Pfizer now understands our position on why we do not want a
range. They never intended to opeérate in a manner that would
allow them to formulate at one level one day and, due to
operating conditions, different levels on subsequent
manufacturing rungs. They merely wanted the flexibility to
optimize the formulation as they gain experience with the
product, post-approval. They understand that we may have seen
instances where companies try to change the formulation within a
range on a day-to-day basis because they are unable to
manufacture at a set target. They will agree to & target of 2%
for the magnesium stearate content of the 250 and 600 mg tablets.
If they need to optimize the formulation they will change the
target undez SUPAC-IR and will submit the required documentation
spelled out in the guidance. Based on the data they have
developed thus far, they would like to be abie to include the
addition of magnesium stearate, up to 3% maximum, in their
proposed rework procedure.

I indicated that I thought this would be acceptable.

2. They will expand on the rewcrk procedure submitted tc us by
FAX on May 31, 1996. 1In particular they will include more
information regarding the weight variation. They do not mean to
imply that an ulacceptable weight variation is related to
variation in the uniformity of the tablet blend. This will have
been checked during in-process control monitoring and will have
been found within limits. A problem with the variation in the
tablet weight is indicative of a tableting problem, most likely
with the tablet press. Pfizer will provide an explanation along
these lines in a revised.rework proposal. Further, they do not
intend that the batches would be reworked on a regular basis.

I indicated that this should be acceptable.

3. Pfizer will be submitting additional stability data on drug



ce:

-

Product manufactured at the 2% magnesium stearate level. It
should be sent out today.

4. He apologized if it appeared that Pfizer was being contenticus
during our conference call on Friday, May 31.

5. In regard to evolving policies within the Center, he asked if
there could be some forum where the industry would have the
opportunity to have input into our decisions. I indicated that
the Agency, and CDER in particular, is much more open to industry

input then ever before and that I thought such a forum would be
possible,

6. Pfizer will provide us with updated information on the
formulation and the rework procedure.

S BAtu .

Exric B. Sheinin, Ph.D.

NDA 50-733/GD-733
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ZITHROMAX™
MAC PROPHYLAXIS
NDA-50-730

Response to FDA Comments
Dated 21 May 1996

response AZITHRCGOOTABWDAS 21-98 DOC
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iss Preface to CMC [

On 5/13/96 a meeting was held between the CMC revie;wm of various azithromycin
NDAs and their Team Leader's from HFD-530 {Division of Antiviral Drug Products)
and HFD-520 (Division of Anti-infective Drug Products), along with the Division

Director of the Division of New Drug Chemistry fil. As a resuit of that meeting, for
NDA 50-730 we have the loliowing requests and commants.

it should be notsd however, that changes mads to NDA 50-730 need to be done in
concert, as applicable, with applications approved, or pending in HFD-520, i.e.,
NDAs 50-670, 80-693, 80-710, 80-711, and 50-733.

Mathod valldations are currently on hold for NDA 50-710, 50-711, and 50-733 until

resolution of impurities In the drug substance and drug product cited shove can be
resolved and/or amended,

Plizer Respange:
NOTE

In & foliow-up teleconference between FDA and Pfizer on 28 May 1996, # was agreed that
the changes made to NDA 50-730 through negotiations reqarding the Chemistry,
Manufacturing and Controls documentation will anly be intomorated into the *approvable”
NDA for azithromycin 250 mg tablets (NDA 50-711). This is aise referenced i~ the 22 May

1996 correspondence (approvable letter) from HFD-520 (Division of Anti-imective Drug
Products) to Pfizer regarding NDA 50-711.

responsa WZITHRCAEOC "TABRNDA 21.96 DOC 1




FDA Comment 1:

For the drug substance, azithromyein dihydrate, in addition to the specifications for
‘Azithromyein, USP,’ please add a control for impurities as in NDA 50-570.

Pfizer Response 1:

The drug substance, azithromycin dihydrate, will be tested and released in accordance
with the specifications presented in approved NDA-50-670.

rasponss MATTHROGIOTARNNDAG-21.0¢ DOC 2




EDA Comment 2:

Please provide single target value for the magnesium stearate / sodium lauryl suifate
component. The requested % range, based on the weight of the tablet biend, is
not acceptable. Although it is reported that studi.s were conducted on materials
contalning this component at the extremes of this range, these data are not included
in the application. Submitted batch records for the four stability lots indicate that in
each case % of this mixture was used, relative to the total combined weight of
azithromycin dihydrate, atarch, calclum phosphate and croscarmeiiose.

Pfizer Response 2:

Based on the discussions during the 5/31/96 and the follow-up telecon on 6/3/96

pertaining to the information facsimiled to FDA on 5/31/96, Pfizer will agrea to tha
following to resolve this isaue:

Target lubricant Invel = &
Maximum lubricant for rawork batches = 4

Pfizer is committing to operate the process on a routine basis at a single targe! value

%) a8 requested by the Agency. As also discussed, if It is necessary 10 reworx 8
batch (Infrequently) under the conditions of the approved rework protocol, the subricant
level of the reworked batch could be increased up to & maximum levelof &

In addition, as requested during the telecons on £/31/96 and &/3/96, the accelerated
stability data from the % lubricant level validation study is also being submitted and is
attached on the following pages. It should be noted that at the time of manutactura of this
fot (1993), it was Pfizer practice to place lubrication validation study lots on 12 week

accelerated stability. The dissolution rate testing performed during this stability study was
carried out &t 100 rpm,

As a result of our recent discussions with FDA, we have also tested retained sampies of
this lot. The iot was tested according to our cutrent dissolution rate method. However the

paddle speed was set at 75 rpm. The results of this dissofution rate testing (12 units
tested) are as toilows:

Dissolution Rate Profile

Lot Number minutes minutes minutes minutes
ED-G-302-993 98 99 99 g9

rerponse AZITHRONGOOTABWNODALS-21-96 DOC 3




Storage Condillon

Owk Inital

2wk 15°C/SO%RH:

30°Ca5%AK
40°C/A0%ARH
40°Cr75%RH
50*C2C%RH
Light Cabinet

Fomulated Lol No : ED-G-302-993 Stabiity Lot N0:G-302-993-02C-030A
Conlainer: 80cc Wheaton HOPE botile Data Staned: 11/28/93
Closure: 35 mm/400 Kerr CA with finer retention Bottie Count- 30/hottie
Purity Evaluation By TLC®
Azithromyck™ System t System2 Sysiom 3 %®  « Dissolvad™ Fiardnesa kp

Appearance  mg/Teb %LC mg/g %Ast %CP-64434"™ v s5°C %CP-66,458" Water Avp (Range) = Avg{Range)
As described™ 585 93 532 - O.7% NEB <0.3% 16 0m 25.9(.

NSC 593 g8 517 o7 <D.7% NSC ND 34™ 101 27.2

NSC 588 ga 512 96 D% NSC ND 34 103 26.4

NSC 588 98 521 98 <0.7% NSC ND 33 101 259

NSC 590 g8 520 98 <0.7% NSC ND 38 99 248

NSC 586 g8 515 97 <D.T% NSC ND a2 101 265

NSC 587 B8 517 87 <0.7% NSC ND 33 88| 258

Foolnolas are provided on the following page.

resporse dothrosd0mgindaiubolol. akr.




Faotnotes to Table 1.

" Azithromycin content determined by A 129.0
% LC = (mg/TabAabel clakm potency) x 160
mg/g = (mg/TabMablet waight)
%Rt = Assay (mg/g) ot lime T/irkial x100; caicutated on an "as i bagis. initial valuag ware the average
of ten iahials; the subsaquent sinhiity vajues were the sverags of lves tahinty
“) Svstem 1: Hexane-sthyl acetate-disthylamine, (150:50-20.v/Av}; Dotected with vaniin.
System 2: Mathyt ethyt ketone-acetic acid-water, {6:1:1,vA); Diataciod with vaniliin,
Syslem 3: Ethyl acetate-methy! sthyl katons-formic acki-watec, (3:3:1-1,viv); Detecisd with DragendoriTs.
™ Water dater. vined ty W 1.0,
¥ Disschution determined by Shx tablets astod, avarmge and ange reportad afer  minutes.
B Ten tablets iested, average and range reported.
% N-demethylazithromycin
? Dasosaminylazahromycein
' Average of two determinations.
®1 12/32" X 3/4* modifiad oval, compound Cup, Upoer scored. lower cagraved, white im-coaled tablats.

NSC » No significan; change when compared I+ + 5°C control.
MEB = No exiraneous bands.
ND = None dotected,

FSPpOrsa ‘el Ho\600mg\ndaVubelol. iy




FDA Comment 3:

Pleasa (dentity which in-process controls will be used routinely {or commerciat

production batches. The batch records contain several blend sampling steps not
mentioned in section 4.3 “In-Process Controis.”

Plizer Response J:

Tha in-process control tests and epecifications that wifl be used routinely for commarcial
production batches are described on pages 3 069 and 3 070 of NDA 50-730. These tests
include appearance, potency and blend uniformity at the blend stage and weight vanation,
appearance and hardness at the tablet core stage.

The batch records which were provided in Section 3.11.D ot NDA 50-730 {pp. 319 H)
contain additional in-proceas control teats that were utilized for qualification studies.

Aponys AZTH IOSI0TABINDAS-21-96 DOC S
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EDA Comment 4:

Pleass either withdraw the rework procadure or provide appropriate supporting data
10 justity the rework procedure. If the latter, describe specific conditions under

which the rework would be applicable and specific blend characteristics to be
achieved by these processes.

Pfizer Responge 4:

Based on the discussion: during the May 31, 1996 and the follow-up telecon on June 3,
1986 pertaining to information facsimiled to FDA on May 31, 1996 , we are providing
additional clarification and rationale for the rework of tablet cores due 10 waight variation
and friabiiity.

Weight Variation

The primary reason for rewc.king the tablet cores cue to weight vananon could ba hased
on the mechanical operations of the tablet press or the powder flow of the compoundad
biend. Aa the tabiet preas operates, It is possibla that the tablet punch may tid io tully
retract resuiting in a decreased volume of blend which would it te cavaty pror 1
compression. After complating the compregaion cycle, & tablet would be manufsctred
potentially ouiside of the approved in-process cuntrol specification for whight varatio.

In addition to the mechanical opsrations of the tablet press, i is posstie that in rare cases
the powder flow of the compounded blend may result in under flling the cavities in the
tabiet press. As liscussed earlier, under charging the <avily couls potentially result in

manufacturing a tabiet outside of the approved inprocess control speciication for waight
variations.

Erisbility

Friability is related to the manufacturing of the tablet cores and their resufing hardness.
Factors leading lo tie manutacture of soft tablets have been described under the weight
variation rationale. A “soft” tablet core may have acceptable physicai appearance at the
core stags, however during the film coating process friability may ocar. The resulting film
roated tablet could potentially fail the physical appearance specification if erocion ocours
during film coating. In addition, during commercial manutacturing in which the fam
coating pans are charged with an increased number of tablets friability may be
experienced due to the increase tablet mass in the pan.

retponse WZITHRCNGOOTARNDAS-21-98 00C  §




FDA Comment §:

pummuwmng-mwmmwmwuu
total Impurities In the drug product. in the spplication, it is argued that there is no
evidence for the incrasss of any Impurity 8) during mancuisciure, and b) during
stability studles. No dats on bearing on point “a” sre included of referenced in this
application. The TLC assays for CP-64,436 and CP-66,458 are incapable of
quantitying changes in these impurities balow the isted limits. We recommend
spotting additionat lower levels of the impurity standard. Plesse consider the
peossibliity of an HPLC method 88 tha validation study for the azithromycin sasay
suggests that this method might aiso be suitabie for this purpose.

Bfizer Regooneg &:

Pfizer will commit to developing an appropristely validated method and specification for
individual and total impurities in the drug product, Pfizer wit algo comma 1 Prowde this
information 1o FDA within six months of approval of the spplicaion.

response AZITHAOMOI TASWDAS-21-96 DO 7
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NDA 50-730 CMC 1ssues

Ld

On 5/13/96 a meeting was held between the CMC reviewers of various azithromycin
NDAs and their Team Leader’s from HFD-530 (Division of Antiviral Drug Products)and
HFD-520 (Division of Anti-Infective Drug Products), along with the Division Director of
the Division of New Drug Chemistry II. As a result of that meelmg, for NDA 50-730 we
have the following requests and comments,

It should be noted however, that changes made to NDA 50-730 need to be done in
concert, as applicable, with applications approved, or pending in HFD-520, , i.e, NDAs
50-670, 50693, 50-710, 50-711, and 50-733.

Method validations are currently on hold for NDA $0-710, 50-711, and 50-733 until

resolution of impurities in the drug substance and drug product cited sbove can be
resolved and/or amended.

1) For the drug substance, azithromycin dihydrate, in addition to the specifications for
‘Azithromycin, USP,” please add a controt for impurities as in NDA 50-670.

2) Please provide single target value for the magnesium stearate / sodium lary) sulfate
component. The requested /s range, based on the weight of the tsblet blend, is oot
acceptable. Although it is reported that studies were conducted oo maserials
containing this component at the extremes of this range, these data are not included in
the application. Submitted batch records for the four stability lots indicate that in each
case % of this mixture was used, relative to the total combined weight of ’
azithromycin dibydrate, starch, calcium phosphate and crosscarmeliose.

3) Piease identify which in-process controls will be used routinely for commercial
production batches. The batch records contain several blend sampling steps not
mentioned in section 4.3 “In-Process Controls”

4) Please cither withdraw the rework procedure or provide appropriate supporting data
to justify the rework procedure. If the latter, describe specific conditions under which

the rework would be applicable and specific blead characteristics to be achieved by
these processes.

5) Ficase commit to developing a validated method and specification for individual and
total impurities in the drug product. In the application, it is argued that there is no
evidence for the increase of any impurity a) during manufacture, and b) during
stability studies. No data on bearing on point “a” are included or referenced in this
application. The TLC assays for CP-64,436 and CP-66,458 are incapable of
quantifying changes in these impurities below the listed limits. We recommend
spotting additional lower levels of the impurity standard. Please consider the
possibility of an HPLC methed, as the validation study for the azithromycin assay
suggests that this method might also be suitable for this purpose.



CC:

Concurrence:  CChen/Team Leader, HFD-530 BT S48

SRoy/Team Leader, HFD-520 ? sfuft%

ESheinin/Div Director, DNDC It 35 52 b

CChen/Team Leader, HFD-530
SRoy/Team Leader, HFD-520
ESheinin/Div Director, DNDC ITT
NSchmuff/HFD-530
JTimper/HFD-520
BShetty/HFD-520
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ‘ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: May 20, 1996
FROM: Frances V., LeSane
Project Manager, HFD-520
Divigion of Anti-Infectiv Products

301-827-2125
301-827-2327 (FAX)

SUBJECT: NDA 50~711 Revised Phase 4 Commitments.

TO: Robert B. Clark
Senior Associate Director
Regulatory Affairs Division
Pfizer Incorporated
235 East 42nd Street
New York, New York 10017-5785

Please refer to your February 15, 1994 new drug application and
our approvable letter dated February 14, 1995 for ZITHROMAX®
(azithromycin) 250 mg Tablets.

We also acknowledge receipt of your amendments dated November 21,
1995, March 25, 1996, and May 2, 1996

Before this application may be approved, however, it will be
necessary for you to agree to conduct the following.

BIOPHARMACEUTICS :

A phase 4 commitment to support approval of ZITHROMAX®
{azithromycin) 250 mg Tablets in regards to the incomplete
disgolution study.

1. Conduct dissolution studies in the proposed media at
both 75 rpm and 50 rpm paddle spsed for the tablet
formulation. The dissolution test should be conducted
on 12 units each of the whole tablets. The lot used in
this dissclution test should be the same as the lot

used for conducting dissclution test at 100 rpm {lot #
ED-B-387-292) .




NDA 50-711
Phase IV commitment and labeling revision
Page 2

At this time, as an interim dissolution test, the )
dissolution specification should be changed to ¢ % in

minutes at 100 rpm instead of proposed @ % in
minutes at 100 rpm.

Sufficient sampling times should be included to generate a
complete dissolution profile. Upon review of these data, a final
dissclution specification for the tablet should be proposed.

CHEMISTRY:

2. Please provide a phasze 4 commitment te revise the
appropriate Chemistry, Manufacturing, and Control
sections (CMC) for this 250 mg tabler when the panding
NDA 50-730 for the 600 mg tablet is approved,

If in agreement, please fax us your commitment to the phase 4
request,



DA 50-711

Charles A. Ritrovato, Pharm.D.

Associate Director NAR 1T B
Regqulatory Affairs Liaison ‘

Pfizer, Incorporated

Eastern Point Road

Groton, CT 06340

Dear Dr. Ritrovato:

We have received your naw drug application (NDA} submitted
pursuant to saction 507 of the Fedaral Food, Drug, and Cosmetic
Act for the following: :

Name of Product: Azithromycin

Date of Application: PFebruary 15, 1994
Date of Receipt: February 17, 1994
Oour Refarance Number: NDA 80-711

Unleass we £ind the application not acceptable for filing, tha
£iling date will be April 16, 159%4.

Pleage begin any communications concerning this application by
citing the NDA number listed above. Should you have any -
questions concarning the NDA, please contact Ms. Maureen Dillon-
Parker, Project Manager, at 301-443-6797.

Sincerely yours,

WS -
Patricia L. DeSantis
Acting Chief, Project Management Staff
Division of anti-Infective Drug Products
Office of Drug Evaluation IIX

cc:
ORIG. NDA 50-711
HFfD~-520/8MO/HAlLuerns
HFD-520/PHARM/ROsterberg.
HFD~520/CHEM/TDsCanp
HFD-520/micro/AShaldon
BEFD~520/CBO/MDillon~Par,
XXonkolewski/3/14/94 (M g\qd‘
?/T: 3\
ACKNOWLEDGHENT LETTER




2-14-9%

11-21-5%

3-20-96

3-25-96

4-26~96

-

CHRONOLOGY FOR NDA 50-711

Approvable letter to Sponsor.

Recelved draft labeling from PFIZER. noting
changes concerning FOOD as indicated in NDA 50-710
for the oral suspension approved 10-19-95.

Meeting with Bob Clark, to discuss labeling
issues. At this meeting I gave him vevision to the
label.

Received the changes incorporated in tha final
draft labelingy from sponsgor.

Memo to sponsor concerning the PHASE 4 commitment
for Biopharm note wording because this was noté
relayed in the approvable letter.

Conduct dissclution studies in the proposed media
at both 75 rpm and 50 rpm paddie speed for the
tablet formulation. The dissolution test should
be conducted on 12 units each of the whole
tablets. The lot used in this dissolution test
should be the same as the lot used for conducting
dissolution test at 100 rpm (lot # ED-B-387-292).

At this time, as an interim dissolution test, the
dissolution specification should be changed to

Q % in minutes at 100 rpm instead of proposed
¢ $ in minutes at 100 rpm.

Sufficient sampling times should be included to
generate a complete dissolution profile. Uon
review of these data, a final dissolution
specification for the tablet should be proposed.

In the CLINICAL PHARMACOLOGY section, the second
paragraph should be revised to read:




5-2-9¢

5-7-96

5-15-96

5-20-96

5-21-96

Commitment from sponsor concerning the Phase 4
and labeling request.

In-House meeting to discuss the interim
dissolution with HFD-530. Note fax dated 5-3-9¢.
In thie meeting, ocur BTIOPHARM Team Leader will
check with his supervisor to see if we can accept
the same interim dissolution as HFD 530.

Call to sponsor, note - At this cime. as an
interim diseclution test, the disselution
specification should be changed to 0 % in

minutes at 100 rpm instead of proposed Q & in
minutes at 100 rpm.

Fax to sponsor - please provide a phase &
commitment to revise the appropriate Chemistry,
Manufacturing, and Control sections (CMC) for this
250 mg tablet when the pending NDA $0-730 for the
600 mg tablet is approved.

In-house meeting with HFD-530 and HFD-520, pote ‘
agenda.

Fax sent to sponsor for CMC issues:

For HFL-520 wait to see if PFIZER will accept the

phase 4 for chemistry so we can issue an approval
on 5-22-96.



Azithromycin Suspension

NDA 50-710

Richard Lizambri, M. D.
Division of Anti-infective Drug Products




Azithromycin Previous Experience

Azithromycin Capsules NDA 50-670

Approval Date  November 1, 1991
Class of Drug Azalide (A subclass of Macrolide)
Approval Age Adults

Current Indications

1. Respiratory Tract Infections
Acute Exacerbation of Chronic Bronchitis
Community Acquired Pneumonia of Mild Severity
Streptococcal Pharyngitis/Tonsillitis (As alternative to first
line therapy)

2. Skin and Skin Structure

3. Chlamydia trachomatis infections of the GU tract




Azithromycin Previous Experience

Azithromycin Capsules NDA 50-670

Dosage

All indications except Chlamydia, 500 mg as a single dose on
day 1 followed by 250 mg on days 2 through S.

Half-life

Approximately 68 hours with a polyphasic decline. With the
recommended loading dose, Cryqax and Cpy;p, remained

unchanged on days 2 through 5 of therapy. Without a loading
dose, Cpip required 5 to 7 days to reach a steady state. The

prolonged half-life appeared to be due to tissue uptake and
rerelease.




Azithromycin Previous Experience

Azithromycin Capsules . NDA 50-670

Pharmacokinetics

The pharmacokinetics of azithromycin capsules can be further
illustrated by a comparison of the concentration of the drug in
tissue vs. plasma. Two 250-mg capsules were given 12 hours
apart.

Tissue Time after dose  Tissue Conc Plasma Conc Ratio
(hours) neg/g pg/mL

Tonsil 9-18 4.5 0.03 >100

Tonsil 180 09 0.006 >100

(approximately | week)




Azithromycin Previous Experience

MIC pg/mL
Organism % of Strains
(No. of Strains) Inhibited Azithromycin Erythromycin
Haemophilus influenzae 50 0.39 1.56
(70) 90 0.78 3.12
Branhamella catarrhalis 50 <0.015 0.03
(17) 90 0.03 0.06
Streptococcus pneumoniae 80 <0.025 <0.025
(10) 90 0.05 <0.025
Streptococcus pyogenes 50 0.1 £0.025
a7 90 0. <£0.025
Streptococcus pyogenes 50 >50 6.25

Erythromycin Resistant 90 >50
(7)




Azithromycin Suspension

NDA 50-710

Indications Requested

Otitis Media Four Studies

Dosage 10 mg/kg on the first treatment day followed by 5
mg/kg daily for 4 more days

Pharyngitis Three Studies
Dosage 12 mg/kg daily for § days

Age Requested: Removal of Age Restriction




Azithromycin Suspension

NDA 50-710

Pharmacokinetics

This was studied only at a dosage of 10 mg/kg on the first
treatment day followed by 5 mg/kg daily for 4 more days. The
Cmax and AUC(0-24) were 1.7 times higher in the 6 to 15
year-old children vs. the 1 to 4-year old children. The values in
tl:'e 1yn::!.lmger children were similar to those seen with the usual
adult dose.

A pharmacokinetic study was not performed at the dose of 12
mg/kg daily for 5 days.




Azithromycin Suspension “NDA 50-710

Otitis Media Efficacy Data

Four Trials, All Domestic

All Trials Used the Dosage 10 mg/kg on the first treatment day
followed by 5 mg/kg daily for 4 more days

Study 134

Double-Blind Comparative trial vs. Augmentin
341 Azithromycin Patients, 336 Augmentin Patients

Study 128

Open Label Comparative trial vs, Augmentin
Baseline Tympanocentesis Performed
85 Azithromycin Patients, 84 Augmentin Patients

Study 178

Open Label Comparative trial vs. Augmentin
263 Azithromycin Patients, 264 Augmentin Patients

Study 176

Open Label Non-Comparative trial
Baseline Tympanocentesis Performed
201 Azithromycin Patients

Additional Information in four foreign studies, 322, 334, 337,
and 394




Azithromycin Suspension

NDA 50-710
Pharyngitis Efficacy Data

Three Trials, All Domestic
All Trials Used the Dosage 12 mg/kg daily for 5 days
Study 163

Double-Blind Comparative trial vs. Penicillin V
223 Azithromycin Patients, 227 Penicillin V Patients

Study 163Z

Double-Blind Comparative trial vs. Penicillin V
26 Azithromycin Patients, 24 Penicillin V Patients

Study 175

Double-Blind Comparative trial vs. Penicillin V
173 Azithromycin Patients, 169 Penicillin V Patients

Two Earlier trials, Study 126 and Study 126Z, were conducted
at a dose of 10 mg/kg on the first treatment day followed by 5
mg/kg daily for 4 more days. Apparently, due to a lack of
efficacy, the applicant’s consultants suggested the higher dose
used in studies 163, 1637, and 175.




Azithromycin Suspension

NDA 50-710

Safety Data

2666 patients received azithromycin

2098 patients received comparative agents

Most Frequently Occurring side effects
1. Diarrhea (2.6%)

2. Abdominal Pain (2.0%)
3. Vomiting (2.0%)

Incidence of Total Side Effects

Patients who received 30 mg/kg total dose

Patients who received 60 mg/kg total dose

7%
16%




( Azithromycin Suspension

NDA 50-710

Therapeutic Advantage
Once-a-day dosage for only 5 days




Azithromycin Suspension

NDA 50-710

Potential Concerns

Different dosages are used in the two indications. A
potential hazard for undertreatment of pharyngitis exists if
the wrong dosage is used through misunderstanding.

The pharyngitis dosage does not have a loading dose, in
contrast to all other indications, capsule or suspension.
Lack of a loading dose for pharyngitis combined with the
drug’s long half-life implies that drug levels continuously
rise during treatment and never reach a steady state.
Could this pattern of drug level produce resistant
organisms or other problems? '

If pharyngitis treatment was ineffective for 10 mg/kg on
the first treatment day followed by 5 mg/kg daily for 4
more days, is the optimal dose different from the dose
requested?




ZITHROMAX (AZITHROMYCIN)

APPROVED NDAs

250 mg Capsules

Single Dose Packet 1 g

Acute Bacterial Exacerbations of
COPD, Community-acquired
Pneumonta, Pharyngitis/tonsillitis,
Uncomplicated skin and skin structure
infections

Non-gonococcal urethritis and
cervicitis due to C, trachomatis

APPROVABLE NDAs

Oral Suspension Acute otitis media and
Pharyngitis/tonsillitis

Tablets (replacement for capsules;
same indications)

PENDING SUPPLEMENTS

®Terfenadine/Theophylline filed May 1993

Labeling
oSTD filed December 1994

®PLE Reports/Labeling

filed February 1995




AZITHROMYCIN - ONGOING CLINICAL PROGRAMS

Anti-Infective Drugs Division

Pediatric Pneumonia
Intravenous Azithromycin for Hospitalized Pneumonia Patients

Oral Azithromycin in Atypical Pneumonia
(Mycoplasma pneumoniae, Chlamydia pneumoniae)

IV Azithromycin in Pneumonia due to Legionella prnzumophila

Oral Azithromycin + omeprazole in Eradication
of Helicobacter pylori

Anti-Viral Drugs Division

MAC Prophylaxis

MAC Treatment
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HUMAN PHARMACOKINETICS AND BIOAVAILABILITY SUMMARY
Introduction

Azithromycin capsules were the subject of a previously-approved NDA
(#50-670, approved Nov 1, 1891). This submission seeks to replace the
commercial capsules with a new tablet formulation {FID #GDO26TAA). One
study (#066-042-599) was conducted to establish the bioequivalence of this
new tablet lormulation to the currently avallable commerciail 250 mg
capsules. Another study (#066-055-54C) was performed fo assess the
effect of food upon the bicavallability of azithromycin deliverad from this new
tablet formutation.

Six additional studles (#066-041-503, #066-046-599, #066-050-29C,
#086-057-54C, #066-208, AZM-NY-88-0} are presented In this submission
to demonstrate that azithromycin bicavallabifity is net inherently affected by
food and that the ettect of tood Is formulation-dependent. Table F.1.
summarizes the pharmacokinetics of azithromycin in the bloequivalence
study and in the study to examine the affect of food on the bloavaiiability of
the azithromyoin tablets, Table F.2 summarizes azithromyein
pharmacokinetics In the six other studies that demonstrae that the sffect of
food on the bioavallabiiity of azithromycin is

The formulations used in these studies are described in Section 8 (Human
Pharmacokinetics and Bioavaliability Section} of this NDA.

In all six studies conducted by Pfizer Central Research in the United States
{#066-042-599, #0656-055-54C, #066-041-503, #0686-048-599,
#066-050-29C, #066-057-54C), concentrations of azithromycin in serum
were determined with an HPLC assay with amperometric electrochemical
detection, essentially as described in Shepard, et af {J. Chromatog, Biomed.
Applic. 565:321-337, 1991). The method is described in detad in the assay
reports appended to study reports in Section §, HUMAN
PHARMACOKINETICS AND BIQAVAILABILITY, of this NDA. Studies
performed outside the USA by other Pfizer Divisions also utifized HPLC
assays with electrochemical detection.

Summary Statements

As described in the following summaries, the resuits of studies of
pharmacokinetics and bicavailability support the foflowing statements:

1. The new tablet formulation of 250 mg azithromycin, FID #G00267AA,
is bioequivalent to the present commercial capsule, when
administered to volunteers in the fasted state.

2. The bioavaitability of the new tablet formulation of azithromycin,
FID #G00267AA, is not affected by coadministration with food.
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3. The effect of food on the bioavaitability of azithromycin is formulation-
( dependent,

F1B  Descriplion/Results of Studles
F.1.B.1 Bloequivalence Study

Clinical Studv #066-042-599 was an open, randomized, two-way crossaver
study to examine the bicequivalence of azithromycin commercial capsules
and the 250 mg {ablets, which are the subject of this submission. Thirty-six
fasted, healthy, male volunteers recefved two 250 mg commercial capsules
{Lot #F311) and two 250 mg tablets (FID #GO0267AA, Lot #ED-B-387-232).
The doses were separated by twos weeks. Blood samples were coleciod for
times up to 120 hours post-dose for preparation of serum, which was frozen
at -70°C unlil assay by HPLC with electrachemical detecion. The data were
analyzed with a rapgat measures ANOVA and by calculstion of the 90%
confidence fimits on the geomairic mean ratics between treatments of Cmax
and of AUC.

The mean values of AUC0-72 were 4.28 pgehr/ml tor the tablets and
4.08 pgehr/mi for the capsules. The geometric meun eistive bioavailabiiity
was 105%. The 90% confidence limits on the tablat to capsule geometric
mean ratio were 99% and 113%. The mean values of Cmax were

( 0.512 ug/ml for the tablet and 0.482 ug/m) for the capsule. The 90%
confidence limits of the tablet to capsule geometric mean ratio were 96%
and 121%. The mean values of Tmax were similar {2.2 hr for the tabiets and
2.1 hr for tha capsules). Both sets of confidence limits lell vithin the criteria
for bloequivalence of 80 to 125%. Thus, the two formulations were
bloaquivalent,

F.1.B.2 Effect of Foad on Bloavailability of the Tablet Fornuiation

Clinical Study #066-055-54C was an open, randomized, iwo-way crossover
study to examine the eitect of food on the bioavailability of azithromycin
250 mg tablets. Twelve heaithy, male volunteers were administered two
doses of twe 250 mg tablets (FID GO0267AA, Lot #ED-B-387-792), once
following an avernight fast of at least 12 hours and once following a
standard breakfast, containing atleast 30 grams of fat {iwo eggs fried in one
tablespaon butter, two strips of bacon, six ounces of hash brown potatoes,
two pieces of toast with two teaspoons of butter and two pats of jelly, and
eight ounces of whole milk} ingesled in the 20 minutes immediately pricr to
administration of drug. The treatments ware separated by two weeks.
Following the treatments, samples of blood were collected for up to
86 hours post-dose and serum was prepared and frozen until assay for
azithromycin by HPLC with electrochemical detection. The data were
analyzed with a repeat measures ANOVA and by calculation of the 90%

( confidence limits on the geometric mean ratic between treatments of Cmax
and of AUC,
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The mean values of AUCo48 were 2.49 pugehrimi following the overnight fast
and 2.40 pgehr/mi following the high-fat breakfast. The mean relative
bloavajlabllity was 97%. The 90% confidence limits of the geometric mean
ratio of AUCted/AUCtasted were 82% and 113%. The mean values of Cmax
were 0,336 ug/ml following the overnight fast and 0.412 pg/mi following the
high-fat meal. The 90% confidence limits of the mean fed to fasted rafio
weare 88% and 146%. The mean values of Tmax were similar (2.1 hr
fcllowing the overnight fast and 2.3 hr following the high-fat breakfast).
Thus, the extent of azithromycin bieavailability when administered as two
250 mg tablets was not decreased by administration immediately following a
high-fat meal.

Ettect of Food on Bloavailabliity of Other Formulations

Clinlcal Study #0868-041-503 was an open, randomized, four-period, four-
troatment crossover study to examine the relative bloavailabllity of

azithromyeln in solution and in commerclal capsules when given with and
without food. Twelve healthy male aubjects received 500 mg axithromycin in
solution, prepared from azithromyein for intravenous Infusion
(FID YY-91-002), and In two 250 mg commercial capsules (Lot #F311)
following an overnight fast (10 - 12 hours) and following & standard
breaktast, contalning at least 30 grams of fat (two egQs fried in one
tablespoon butter, two strips of bacon, two ounces of ham, two pieces of
toast with two leaspoons of butter and two pats of jelly, and aight ounces of
milk) ingested in the 20 minutes immediately prior o administration of .
The treatments were separated by an interval of two weeks. Serumn was
collected for up to 96 hours post-dose and frozen at about -70°C untl assay
for azithromycin by HPLC with elactrochemical detection. The data were
analyzed with a repeat measures ANOVA and by calculation of the 90%
confidence limits on the geometric mean ratic batween reatments of Cmax
and AUC.

Tha geometric mean ratio of AUCo4e, comparing AUC following the high-fat
meal with that following an overnight fast, was 90% for the solution and 80%
for the capsule formulation. The 90% confidence fimits on the geometric
mean ratios of AUCted/AUCHasted were 75% and 107% for the solution and
67% and 96% for the capsules. The geometric mean ratio of peak
concentrations (Cmaxfed/Cmaxtfasted) was 93% for the solution and 72% for
the capsule formuiation. The 80% confidence limits on the geometric mean
ratios of Cmaxfed/Cmaxfasted were 71% and 120% for the solution and 55%
and 92% for the capsules. As expected, Tmax was later following
administration with food (2.3 vs 1.2 hr for the solution: 3.8 vs 2.2 hr for the
capsules). Thus, the biocavailability of the capsule formulation was affected
by coadministration of a high-fat breakfast.

Clinical Study #066-046-599 was an open, randomized, three-period, three
treatment study to determine the absolute bioavaiiability of a research
enteric-coated formulation of azithromycin and to examine the effect of food
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on the bioavailability of this dosage form. Twelve healthy, male volunteers
each received a single 1 hrintravenous infusion of 500 mg azithromycin in
500 mi of 0.9% normal saline (FID #YY-91-082), an oral dose of two
capsules containing 500 mg enteric coated baads of azithromyclin
{FID #G00243AA) containing a total of 500 nig azithromycin following an
overnight fast, and an oral dose of the entéric-coated beads immediately
following ingestion of a standard high-fat breakfast containing at least
30 grams of fat (lwo eggs fried in one tablespoon butter, two sirips of bacon,
two pleces of toast with two pats of butter, eight ounces of whole-fat milk,
and 8 oz of hash brown potatoes), consumed over a 20 minute period
immediately prior to the doses. The treatments were separated by intervals
of two weeks. Blood was collected for imes up to 120 hours post-dose and
Sorum was prepared and frozen at -70°C until assay for azithromycin by
HPLC with elecirochemical detection. The data were analyzad with a repeat
measures ANOVA and by calculation of the $0% confidence iimits on the
geomatric mean ratlo between oral freatments of Cmax and of AUC.

The mean values of AUC0-48 following oral sdministration of the snteric-
coated beads were 3.30 ugehr/mi in fasted subjects and 1.66 pgehrimi in
the same subjects following the standard nigh-fat breaidast The geometric
maean relative bioavallabllity following the standerd meal compered with that
foliowing the overnight fast was 46%, with 90% confidence imits of 36%
&nd 58%. The absolute bicavailabiiity of the snteric-coated bexds
administered in the fasted state was 39%. Mean values of Cmas werse
0.295 ug/mi foflowing the overnight fast and 0.193 folowing the high-fat
breakfast. The geometric mean ratio of Crmax following the standard
breakfast and the overnight fast was 54%, with 90% confidence limits of
36% and 83%. Thus, the standard high-fat breakfast substanBally reduced
the bioavailability of azithromycin in the enteric-coated beads.

Clinical Study #066-050-29C was an open, crossover study that examined
the effect of meals of varying composition on the pharmacokinetics of
azithromycin following single ora! administration as a pediatric oral
suspension (NDA #50-710, filed Nov. 1, 1993). Six healthy, adult male
volunteers received 500 mg of azithromyein suspension (40 mg/mi,
FID #G00007AA) under thres conditions: {1} immediately following an
ovarnight fast of 10-12 hours, or (2) foliowing ingestion of a standard high-
fat breakfast, or (3) following a light breakfast (one ounce of cereal and
eight ounces of whole milk), each separated by a interval of 14 days. Six
different treatment sequences were employed and each subjoct was
randomly assigned to one of these sequences. Serum samples were
collected from each subject at times from 0 {just prior to dosing) to 96 hours
post-dose on each of the three treatment days. Serum concentraticns of
azithromycin were determined using an HPLC method with electrochemical
detection. Cmax, Tmax, and AUC0-48 were determined. The data were
analyzed with a repeat measures ANOVA and by caiculation of the 90%
confidence limits between treatments on the mean ratio of Cmax and ALC.
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The mean values of AUCo-48 were 2.19 ugshr/ml, 2.22 ugehr/m!, and
2.33 pgehrimi following the overnight fast, the high-fat breakfast, and the
“light breakfast, respactively. The geometric mean bioavallabilities, retative to
the overnight fast, were 101% following the high-fat breakfast and 104%
following the light breakiast. The 80% confidence Emits on the geometric
mean bioavailabliities were 79% and 128% following the high-fat breakfast
and 82% and 133% ioflowing the fight breakfast. The mean vaives of Caax
were 0.312 pug/mi, 0,325 pg/mi, and 0.253 g/mi following the overnight fast,
the high-fat breakfast, and the light breakfast, respectively. The 90%
canfidence limits on the geometric mean ratio of ted to fasted values ol
Cmax were 74% and 147% for the high-fat breakfast and 59% and 117% for
the light breakfast. The mean values of Tmax were 1.8 hr following the
overnight fast and the high.fat breakfast an 2.5 hr following the fight
breakfast. Thus, there appears to be no ciinically significant effect of food on
the bioavallabiiity of azithromycin suspension,

Clinical Study #066-087-84C was an open, randomized, thres-period. thres-
treatmant crossover study to determine the bloavaiabiity of the

sachet formulation of azithremycin {Zithromax™ Single Dose Packet {1 gm);
NDA #50,683, response to Approvable Letter submitted Dec. 29, 1983} and
to examine the affect of a high-fat braakfast on the bloavalabiity of the
sachet formulation. Twelve healthy, male volunteers were given $wbe doses
of azithromycin, oncs following an ovemight tast as & one howr intravencus
Infuslon of 1000 mg in 1000 mi sterile water (FID #YY-91-092), once a¢ the
oral 1000 mg sachet {FID #300047AA) with 240 mi of witer following an
ovarnight {10-12 hours) fast, and once as the 1000 mg sachet foflowing a
high-fat breakfast containing at feast 30 grams of fat (two eggs fried in one
tablespoon butter, two strips of bacon, six ounces of hash brown potates,
two pigces of toast with two teaspoons of butter and two pats of jelly, and
gight ouncas of mitk), ingested within 20 minutes pr’or to adminisiration of
drug. The treatments were separated by intervals of two weeks. Serum was
collected for up to 120 hours post-dose and frozen at about -70°C until
assay for azithromycin by HPLC with electrochemical detection. The datx
weore analyzed with a repeat measures ANOVA and by calculation of the
90% contidence limits on the geometric mean ratic between ora realiments
of Cmax and ot AUC.

Following oral administration of 1000 mg azithromycin sachet, the mean
values af AUCo-72 were 6.49 ugshr/ml in the fasted state and 7.37 pgehiiml
following the high-fat meal. Comparison with AUCo-72 following the 1 hour
i.fusion of 1000 mg {14.76 pgehr/ml} indicated an absolute bioavailability of
< 4% {n the {asted state and 49.9% following the high-fat meal. The
geometric mean relzlive bioavailability comparing AUC following the high-fat
meal and {ollowing the ovemnight fast was 112% with 90% confidence limits
of 99% and 127%. N :an Crax was 1.052 pg/mi following the high-fat meal
and 0.749 pg/mi following the overnight fast. The 80% ¢<nfidence limits on
the geometric rr2an ratio ot Cmax following the meal anvi overnight fast were
$16% and 185%. Mezn Tmax was 2.04 hr folic ~ing the meat and 1.48 hr
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following an ovemight fast. Thus, ingestion of a high-fat meal did not reduce
the bicavallabliity of azithromycin when adminis.ared as a 1000 mg sachet

Study #066-206 (conducied by Plizer Central Re ;. a«ch, Sandwich, UK) was
previously discusaed In the NDA for azittwomycin capsules (NDA #50-670.
Vol. 1.19, pp.6-1387 - 6-1506; Approved Nov. 1, 1991) and was the basis
for the food effect labeling for azithromycin capsules. Descriptive
paragraphs from that NDA are enclosed: This was an open tabel,
randomized, two-way crossover study designad io examine the sflact of
food on the absorption of azithromycin. Folowing either 2 12 hour fastor a
breakiast meal (milk, bread, butter, fried eggs. bacon, colfes) estinnaled ¥
contain 30 grams of fat, single oral doses of 500 mg azithromycin
{2 x 250 mg research capsules: FID YY-85-005) were adminigiered o
11 healthy male volunteers. The pericd between doses was 19 days.
Plasma samples were wilhdrawn at intervals up to 24 iv, frozen at -20°C,
and assayed for azithromycin by HPLC (lowers imit of quaniiication 0.05
pg/mi), The effects of the tregiment regimen on mean values of Ceas and
Tmax were assessed with an ANOVA, §8% confidence limits on mean
differances in Cmax and Tmax were caiculated.

Following the dose In the fasting state, mean (n=10) AUCO-24 was
1.347 pg-hr/mi, with & Cmax 0f 0.314 pg/ml ot & Trer oF 2.6 . Following 3
standard meal, the same dose produced & statisticaty SIgNIkCanTly Kwor
mean Cmax {(ne10} of 0.143 po/mi {p = 0.004) 83 & Tras of 3.4 v Moan
(n=5) AUCo-24 also appeared lowar (0.776 pg-tir/mi), but formal
comparisons were not pessible because only 5 subjects ¥ e non-fassing
state had detectable plasma concentrations at sutficient e points o
permit AUC calcutations. Differences in Taax were fot signilicant. Thus,
bloavallability of this research capsule was greatfy reduced by a high-tat
concurrent meal.

Htudy AZM-NY-89-0 {conducted by Pfizer-Mack, Nertissen, Germany) was
&~ open, randomized, two-way crossaver study o examine the effect of a
light breakfast on the bloavaiiability of azithromycin capsules, simitar fo the
present commercial capsules. Twelve healthy, male volunteers each
received two 1000 mg oral doses of azithromycin in four 250 myg capsules
(FID #YY-83-051), once following an overnight {12 he) fast and orce
followirg a light breakfast of wo rolls with butter and jam and approximaiel;
300 ml of coties or tea with milk, ingested immediately prior to the doses.
The treatments were separated by an interval of two weeks. Blood was
collected for times up to 46.5 hours post-dose for preparation of serum,
which was frozen until assay for azithromyein by HPLC with elecrochemical
detection and by bioassay. Urine samples were also collecied for intervals
up lo 46.5 hours post-dose and assayed for azithromycin by HPLC-EC and
bioassay. Since the results were similar for the two assays, only HPLC
assay results are reported here. The lower limit of quantification of the
HPLC assay was 0.010 pg/ml in serum and 0.060 ug/mi in urine. The data
vere analyzed with a two-way, repeat measures ANOVA. The 90%
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confidence bounds on the differences in mean AUC, Cmax, Tmax, and
urinary recovery between trealments wese calculated.

Mean values of AUCo-48.5 were 4.53 ygehr/mi foliowing the ovemight fast
and 3.37 pgehr/ml following the light breakfast. The mean relative
bloavailability was 74%. Mean Crmax was 0.71 ug/mé following the overnight
fast and 0.59 pg/mi following the light breakfast. The ratio of mean Caxx
valugs was 84%. Mean Tmax was 2.3 hr folfowing the fast and 3.1 hr
follow(ng the light breakfast. The 80% confidence limils on the differencs in
AUCs (AUCted - AUCHxsted], expressed as a percemage of the obsasved
maan foliowing the overnight fast, were -48% and -3%. The coresponding
limits on the difference in Cmax were -38% and +5%. The mean recoveries
of azithromycin In urine were 5.1% and 3.8% following the overnight tast
and the light breaidast, respectively. Thus, the bioavaliablity of a2ihromycin
In capsules was reduced by coadministration with a light breaidast.

Summary and Concluslone

Study #068-042-899 examined the biosquivalence of the proposed 250 mg
tablet tormulation of azithramytin and the present commercial Sormuiation.
The geomatric mean relative bicavallabifity was 108% with 90% confidence
limits on the tablet {0 capsule AUC ratic of 8% and 113%. Thus, the
proposed 250 mg tablet formulation was bioequivamnt to the current
commarcial 250 mg capsule.

A turther study (#066-055-54C) with 12 volunigers showed that
administration of & standard bregkfast, containing at ‘east 30 grarns of fat,
did not affect the bloavailability of azithromycin from the proposed
commaercial 260 mgQ tablsts. The geometric mean relative bioavaiability,
comparing the AUC following the standard meal with the AUC following an
overnight fast, was 97% with $0% confidence Emis on the fed W fasted ratio
of 82% and 113%. Thus, the bioavailahility of szithromycin administered as
two 250 my tablets was nat decreased by administration immediatety
tallowing & high-tat meal.

The etfects of food on the bioavailability of azithromycin from several
formutations wera examined in six studies. Relative bioavailabifities ranged
from less than or equal to 50% for two formmulations (research capsule -
Study #066-206; enteric-coated beads - Study #066-045-539) to values
close to 100% for 500 mg in solution {Study #066-041-503), 500 mg from a
powder for oral suspension {Study #066-050-23C) and a 1000 mg sachet
(Study #066-057-54C). Examination of the effect of food on the
bicavailability of the present commercial capsule showed a moderate effect,
with 2 high-fat breakfas! yiexing a relative bioavaiability of 82% in Study
#066-041-503 and a light breakiast producing a relative bioavailability of
74% lor g 1000 mg dose in Study AZM-NY-85-0. Thus, the effect of food on
bioavailability is dependent upon the formulation.
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These results demonstrate that the proposed 250 mg azithromycin tablets
will produce serum concentrations in man equal to those produced by the
present commerciat capsules and that the tablets may be given without
restrictions relative to the ingestion of meals.

Dissolution

A digsolution rate test Is employed to measure the in vitro dissolution rate of
250 mg tabiets. The method uses USP Apparatus 2 (paddies) rotating at
100 rpm in 800 mL of pH 6.0 phosphate buffer held at 37°C+0.5°C. The pH
6.0 0.1M phosphate buifer was chosen to assure drug solubility exceeded
aink conditions and {0 assure optimum stability of azithromycin in the
dissolution medium. The drug has a solublity of appreximately 39 mg/mL. in
the phosphate butfer at 37°C. Other media considerad during the
development of the dissolution rate included simulated gastric fuid and
water. Slmulated gastric fluld was not chosen as the dissokution mediym
because azithromycin Is not sufficlently stable at this acidic pH for such a
test. Water was not chogen because the aquecus solubiiity of azithromycin
Is only 1.1 mg/mL. Allquots of the dissolution media are analyzed using an
HPLC procedure. The specificalion hasbeensetatC %in  minumks.

This dissolution test is very simiiar to that used for the approved
azithromycin capsules except that trypsin, which I included to aid
dissolution of the gelatin capsute shell, is not added to the digsolution
medium for the film-coated tablets. The dissolution specification is the
sams as that épproved for azithromycin capsules in NDA-50-670.
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CLINICAL PHARMACOLOGY
introduction

Azithromycin capsules werg the subject of a previously-approved NDA
(#50-670, approved Nov 1, 1991). This submission seeks to replace the
commercial capsules with a new tablet formulation (FID #GD0267AA). Ona
study (#086-042-599) was conducted to establish the bipequivalence of this
new tablet formulation to the currently available commercial 250 mg
capsules. Another study (#066-055-54C) was parformed 10 assess the
effect of food upon the bloavailability of azithromycin defivered from this nows
tablet formuiation. . '

Six additlonal studies (#066-041-503, #066-046-599, #066-050-29C,
#068-057-54C, #086-208, AZM-NY-89-0) are presentad In this submission
to demonstrate thal azithromycin bioavailability Is not inharently affectad by
food and that the effect of food Is tormuiation-dependent. Tablas H.1.
summarizes the pharmacokinetics of azithromycin In the bloequivalence
study and in the study ta examine the affect of food on the bicavailebifity of
the azithromycin tablets. Table H.2 summarizes azithromycin
pharmacokinetics in the six other studies that demonstrate that the effect of

food on the bioavallability of azithromycin is fonnulgtion-dependent.

The farmulations used in these studies are descrided in Section 6 {Human
Pharmacokinetics and Bloavaitability Section) of this NDA

in all six studies conducted by Pfizer Central Research i the United States
(#066-042-599, #066-055-54C, #066-041-503, #066-046-599,
#066-050-29C, #066-057-54C), concentrations of azittwomycin In serum
were determined with an HPLC assay with amperometric electrochemical
detection, essentlally as described in Shepard, &t al (J. Ctwomatog, Biomed.
Applic. 565:321-337, 1891). The method is described in detadl in the assay
reports appended to study reports in Section 6, HUMAN
PHARMACOKINETICS AND BIOAVAILABILITY, of this NDA. Studies
performed outside the USA by other Pfizer Divisions also utifized HPLC
assays with electrochemical datection.

Summary Statements

As described in the following summaries, the results of studies of
pharmacokinetics and biozvailability support the following statements:

1. The new tablet formuiation of 250 mg azithromycin, FID #G00267AA,
is bioequivalent to the present commercial capsule, when
administered to volunteers in the fasted state,

2.  The bioavailabiiity of the new tablet formulation of azithromygin,
FID #G00267 AA, is not altected by coadministration with food.
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3.  The effact of food on the bloavaltability of azithromycin is formulation-
dependent,

Description/Resulls of Studles
Bloequivalence Study

Clinicat Study #066-042-599 was an open, randomized, two-way crossover
study to examine the bloequivalence of azithromycin commercial capsules
and the 250 mg tablsts, which are the subject of this submission. Thirty-six
fasted, heaithy, male voluntoers received two 250 mg commercial capsules
(Lot #F311) and two 250 mg tablets (FID #G00267AA, Lot #£0-B-387-292).
The doses were separated by two weeks. Blood samples were colected for
times up to 120 hours posi-dose for preparation of serum, which was frozen
at -70°C until assay by HPLC with electrochemical detection. The data were
analyzed with a repeat measures ANOVA and by calculation of the 50%
confidence limits on the geometric mean ratios between treatments of Cmax
and of AUC.

The mean values of AUCo-72 were 4.26 ugehr/mi for the tablets and
4.08 pgshr/mi for the capsules. The geometric mean relative biogvallabifity
was 105%. The 90% contfidence limits on the tablet to capsute geometric
mean ratio were 59% and 113%. The mean values of Cmax wore
0.512 pg/mi for the tablet and 0.482 pg/mi for the capsule. The 90%
confidence limits of the tablet to capsule geometric mean ratio wers 96%
and 121%. The mean values of Tmax were simaar (2.2 hr for the tablets and
2.1 hr for the capsules). Both sels of confidence Rmits fell within the criteria
for bicequivalence of 80 ta 125%. Thus, the two formulations were
bloequivalent.

Effect of Food on Bloavallability of the Tablet Formulation

Clinical Study #066-055-54C was an open, randomized, two-way crossover
study to examine‘the etfect of food on the bicavailability of azithromycin
250 mg tablets. Twelve healthy, male volunteers were administered two
doses of two 250 g tablets (FID GO0267AA, Lot #ED-B-387-292), onca
foltowing an overnight fast of at least 12 hours and once following a
standard breakfast, containing at least 30 grams of fat {two eggs fried in one
tablespoon butter, two strips of bacon, six cunces of hash brown potatoes,
two pieces of toast with two teaspoons of butter and two pats of jelly, and
eight ounces of whole milk) ingested in the 20 minutes immediately prior to
administration of drug. The treatments were separated by two weeks.
Following the treatments, sampies of blood were collected for up to
96 hours post-dose and serum was prepared and frozen until assay for
azithromycin by HPLC with electrochemical detection. The dala were
analyzed with a repeat measures ANOVA and by calculation of the 90%
confidence limits on the geometric mean ratio between treatments of Cmax
and of AUC.
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The mean vaiues of AUC0-48 were 2.49 pgehr/mi following the ovemight fast
and 2.40 pgehr/ml following the high-fat breakfast. The mean relative
bicavailability was 97%. The 90% confidence limits of the geomelric mean
ratio of AUCfed/AUCtasted were 82% and *13%. The mean values of Crax
were 0.336 ug/ml following the overnight fast and 0.412 pg/mi following the
high-tat meal. The 80% confidence limits of the mean fed o fasted ratio
were 88% and 146%. The mean values of Tmax were similar (2.1 hr
foflowing the overnight fast and 2.3 hr following the high-fat breaidast).
Thus, the extent of azithromyein bioavailability when administered as two
250 mgtablafawasnotdeaeasedbyamirﬁsuaﬁmMMa
high-fat meal.

Effect of Food on Bloavaliabllity of OTHER Formutations

Clinical Study #066-041.503 was an open, randomized, four-period, four-
treatment crosaover study to examine the relative bioavallat ity of
azithromyeln In solution and in commercial capsules when giver. with and
without food. Twalve healthy male subjects received 500 mg azithromycin in
solutlon, prepared from azithromycin for Intravenous infusion
(FID YY-91-082), and In two 250 mg commercial capsules (Lot #F311)
following an overnight fast (10 - 12 hours) and foliowing a standard
breakfast, contalning at least 30 grams of tat {iwo egos fried In one
tablespoon butter, two strips of bacon, two ounces of ham, two pieces of
toast with two teaspoons of butter and two pats of jelly, and eight ounces of
milk) ingested in the 20 minutes immediately prior to acministration of drug.
Tive treatments were separated by an interval of two weeks. Serum was
coilected for up to 96 hours post-dose end frozen at about -70°C untl assay
for azithromycin by HPLC with electrochemical detection. The data were
analyzed with a repeat measures ANOVA and by calculation of the 90%
confidence iimits on the geometric mean ratio between treatments of Crax
and AUC.

The geometric mean ratio of AUG0o-48, comparing AUC foliowing the high-fat
meal with that following an overnight fast, was 90% for the solution and 80%
tor the capsule tormulation. The 36% confidence fimits on the geometric
mean ratios of AUCted/AUCHasted were 75% and 1072% for the solution and
€7% and 96% for the capsules. The geometric mean ratio of peak
concentrations (Cmaxh #Cmaxtasted) was 93% for the solution and 72% for
the capsule formulation. The 0% confidence limits on the geometric mean
ratios of Cmaxted/Crnaxtasted were 71% and 120% for the solution and 55%
and 92% for the capsulfes. As expected, Tmax was later foilowing
administration with food (2.3 vs 1.2 hr for the solution; 3.8 vs 2.2 hr for the
capsules). Thus, the bioavailability of the capsule formulation was affected
by coadministration of a high-fat breakfast.

Clinical Study #066-046-599 was an open, randomized, three-period, three
treatment study to determine t+ ~ absolute bioavailabiiity of a research
enteric-coated {formulation of azithromycin and to examine the effect of food
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on the bicavailability of this dosage form. Twelve healthy, male voluntesrs
each received a single 1 hr intravenous infusion of 500 mg azithromyein in
500 ml of 0.9% normal saline (FID #YY-91-092), an oral dose of two
capsules containing 500 mg enteric coated beads of azithromycin
(FID #G00243AA) containing a total of 500 mg azithromycin following an
overnight fast, and an oral dose of the enteric-coated beads

following Ingestion of a standard high-fat breakfast containing at least
30 grams of fat (two eqggs fried in one tablespoon butier, two strips of bacon,
two piaces of toast with two pats of butter, eight ounces of whale-fat milk,
and 6 oz of hash brown potatoes), consumed over a 20 minute period
immaediately prior 1o the doses. The treatments were separated by intervals
of two weeks. Blood was collected for times up to 120 hours post-dose and
8erum was prepared and frozen at -70°C unti! assay for azithromycin by
HPLC with electrochemical detection. The data were analyzed with a repeat
measures ANOVA and by calculation of the 50 confidence limits on the
geometric mean ratio between oral reatments of Cmax and of AUC.

The mean values of AUCo-48 following orat administration of the enteric-
coated beads were 3.30 ugehe/m! In fasted subjects and 1.68 pgehe/mi in
the same subjects following the standard high-fat breakiast The geomatic
mean relative bloavallability following the standard meal compared with that
foliowing the ovarnight fast was 46%, with 90% confidence Bmis of 36%
and $8%. The absolute bloavailabliity of the enteric-coated beads
administered in the fasted state wis 39%. Mean values of Cmax were
0.285 pg/mi lollowing the overnight iast and 0.193 following the high-fat
breaktfast. The geometric mean ratio of Cmax foliowing the standard
breakfast and the overnight fast was 54%, with 50% confidence Emits of
36% and 83%. Thus, the standard high-fat breakfast substantially reduced
the bloavailebility of azithromycin in the enteric-coated beads.

Clinical Study #066-050-29C was an open, crossover study that examined
the effect of meals of varying compesition on the pharmacokinetics of
azithromycin tollowing single oral administration as a pediatric oral
suspension (NDA #50-710, filed Nov. 1, 1993). Six heatthy, adult male
voluntears received 500 mg of azithromycin suspension {40 mg/ml,
FID #G00007AA) under three conditions: (1) immediately following an
overnight fast of 10-12 haurs, or (2) following ingestion of a standard high-
fat breakfast, or (3) following a fight breakfast {one ounce of cereal and
eight cunces of whole milk}, each separated by a interval of 14 days. Six
different treatment sequences were emplayed and each subject was
randomly assigned to one of these sequences. Serum sampies were
collected from each subject at imes from 0 (just prior to dosing) to 96 hours
post-dose on each of the three ireatment days. Serum concentrations of
azithromycin were determined using an HPLC method with electrechemical
detection. Cmax, Tmax, and AUC)-48 were determined. The data were
analyzed with a repeat measures ANOVA ang by calculation of the 90%
confidence limits between treatments on the mean ratio of Cmax and AUC.
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The mean values of AUCo-48 were 2.19 pgehe/ml, 2.22 pgehr/ml, and
2.33 pgehr/mi following the overnight fast, the high-fat breakdast, and the
light brealdast, respectively. The geometric mean bioavailabifiies, relative to
the overnight fast, were 101% following the high-fat breakfast and 104%
following the light breakfast. The 90% confidence limits on the gecmetric
mean bioavailabiliies were 79% and 128% foliowing the high-fat breaidast
and 82% and 133% following the light breakfast. The mean values of Canax
were 0.312 ug/ml, 0.325 ug/ml, and 0.253 pg/mi following the overnight tast,
the high-fat breaktast, and {he lght breakdast, respectively. The 90%
confldence limits on the geometric mean ratio of fed to fasted valses of
Crmax ware 74% and 147% for the high-fat breakfast and 59% and 117% for
the light breakfast. The mean values of Tmax were 1.8 hr foliowing the
overnight fast and the high-fat breakfast and 2.5 hr following the Eght
breakfast. Thus, there appears 1o be no clinically signifcant efiact of food on
the bioavallability of azithromycin suspension.

Clinical Study #068-057-54C was an open, randomized, three-pariod, thres-
treatment crossover study to determine the , bility of the
sachet formulation of azlthromyein (Zithfoml;W WWW {1¢)
NOA #50,683, response 1o Approvable Letter submitisd Dec. 29, 1950) and
1o examine the atfect of a high-fat breakfast on the bioavailabisity of the
sachet formulation. Twalve heslthy, male volunteers were glven Mhres doses
of azithromycin, once following an overnight fast as & one Nour Intravenous
infusion of 1000 mg In 1000 mi sterile water (FID #YY-91-082). once a3 the
oral 1000 mg sachet (FID #300047AA) with 240 mi of water following an
overnight (10-12 hours) fast, and once as the 1000 mg sachet following a
high-fat breakfast containing at least 30 grams of tat (two eggs ¥ied in one
tablespoon butter, two strips of bacon, six ounces of hash brown potatos,
two pieces of toast with two teaspoans of butter arns two pats of jefty, and
eight ounces of milk), Ingested within 20 minutes prior to administration of
drug. The traatments were separated by intervals of two weeks. Serum was
coliected for up to 120 hours post-dose and frozen at about -70°C until
assay for azithromycin by HPLC with electrochemical detection. The data
were analyzed with a repeat measures ANOVA and by calcutation of the
90% confidence limits on the geometric mean ratio between oral treatments
of Cmax and of AUC.

Following oral administration of 1000 my azithromycin sachet, the mean
values of AUCG-72 were 6.49 pgehr/mi in the fasted state and 7.37 pgehr/mi
lallowing the high-fat meal. Comparison with AUCo-72 foflowing the 1 hour
infusion of 1000 mg (14.76 pgehr/mi) indicated an absolute bicavailability of
44% in the fasted state and 49.9% following the high-fat meal. The
geometric mean relative bioavailability comparing AUC following the high-fat
meal and following the overnight fast was 112% with 90% confidence limits
of 99% and 127%. Mean Cmax was 1.052 pg/ml following the high-fat meat
and 0.749 pg/mi following the overnight fast. The 90% confidence limits on
the geometric mean ratio of Cmax following the meal and ovemight fast were
116% and 185%. Mean Tmax was 2.04 hr following the meal and 1.46 hr
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confidence bounds on the differences in mean AUC, Cmax, Tmax, and
urinary recovery between treatments were calculated.

Mean values of AUCG-46.5 were 4.53 pgehr/mi foliowing the ovemight fast
and 3.37 pgehr/ml folfowing the light breakfast. The mean relative
bioavailability was 74%. Mean Cmax was 0.71 jg/ml following the overnight
fast and 0.59 ug/ml following the light breakfast. The ratic of mean Cmax
values was 84%. Mean Tmax was 2.3 hr following the fast and 3.1 hr
foliowing the light breakfast. The 90% confidence Emits on the dilference In
AUCs (AUCted - AUCtasted), expressed as a parcentage of the observed
mean following the overnight fast, were -48% and -3%. The ]

limits on ihe difference in Cmax were -38% and +5%. The mean racoverios
of azithromyein In urine were 5.1% and 3.8% following the overnight fast

and the light breakfast, respectively. Thus, the bioavailability of azithromycin
In capsules was reduced by coadministration with a light breakiast.

Summary and Conclusions

Study #066-042-590 examined the bioequivalence of the proposed 250 mg
tablet formulation of azithromycin and the present commercial formutation,
The geomstric mean relative bioavaliability was 105% with 90% confidence
limlts on the tablet to capsule AUC ratio of 99% and §43%. Thus, the
proposed 250 mg tablet formulation was bioequivatent 10 the current
commercial 250 mg capsule.

A further study (#066-055-54C) with 12 volunteers showed that
administration of a standard breakfast, containing at least 30 grama of fat,
did not affact the bioavailability of azithromycin from the proposed
commercial 250 mg tablets. Tiie geometric mean reiative bicavailabiiity,
comparing the AUC following the standard meal with the AUC foliowing an
overnight fast, was 97% with 90% confidence fimits on the fed to fasted rafio
of 82% and 113%. Thus, the bioavailability of azithromycin administered as
two 250 mg tablets was not decreased by administration immediately
following a high-fat meal.

The effacts of food on the bioavailabitity of azithromycin from several
formulations were examined in six studies. Relative bioavailabilities ranged
fram less than or equa! to 50% for two formulations (research capsuls -
Study #066-206; enteric-coated beads - Study #066-046-599) 1o values
close to 100% for 500 mg in solutian (Study #066-041-503}, 500 mg from a
powder for oral suspension (Study #066-050-29C) and a 1000 mg sachet
(Study #066-057-54C). Examination of the effect of food on the
bioavailability of the present commercial capsule showed a moderate effect,
with a high-fat breakfast yielding a relative bioavailability of 82% in Study
#066-041-503 and a light breakfast producing a relative bicavailability ot
74% for a 1000 mg dose in Study AZM-NY-89-0. Thus, the elect of focd on
bioavailability is dependent upon the formulation.
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following an overnight fast. Thus, ingestion of a high-fat meal did not reduce
( the bioavallabliiity of azithromycin when administered as a 1000 mg sachet.

Study #066-206 (conducted by Plizer Contral Research, Sandwich, LIK) was
previously discussed in the NDA for azithromycin capsules (NDA #50-670.
Vol. 1.19, pp.6-1397 - 6-1506; Approved Nav. 1, 1991) and was the basis
for the food effect iabsling for azithromycin capsules. Descriptive
paragraphs from that NDA are enclosed: This was an open label,
randomized, two-way crossover study designed to examine the effect of
food on the absorption of azithromycin, Following either a 12 hourfastora
breakfast meal {milk, bread, butter, fried eggs, bacen, coftes) estimated o
contain 30 grams of fat, single oral doses of 500 mg azithromycin
{2 x 250 mg research capsules: FID YY-85-005) were administared to
11 healthy male volunigers. The period between doses was 18 days.
Plasma samples were withdrawn at intervals up to 24 hr, frozen at -20°C,
and assayed for azlthromycin by HPLC {lower limit of quantification
0.05 pg/mi). The effects of the treatment regimen on mean values of Cmax
and Tmax were asaessed with an ANOVA, §3% confidence imils on mean
difterances in Cmax and Tmax were calculated.

Following tha dose In the tasting state, mean (ne$0) AUCo.24 was
1.347 pug-he/mi, with @ Cmax of 0.314 pa/mi &l & Tmax of 2.6 hr. Following a
standard meal, the same dose produced u siatistically significantly iower
mean Cmax (N=10) of 0.153 ug/m! (p = 0.004) &t & Tmax 0f 3.4 hr, Mean
(n=5) AUCo0.24 also appearer lower (0.776 ug hr/mi), bu' formal

( comparisons were not possible becausa onty 5 subjects in the non-fasting
state had detectable plasma concentrations at sufficient ime points to
permit AUC calculations. Ditterencas in Tmax werte not signilicant. Thus,
bioavaitability of this research capsule was greatly reduced by a high-fat
concurrent mea),

Study AZM-NY-83-0 (conducted by Pfizer-Mack, fllertissen, Germany) was
an open, randomized, two-way crossover study to examine the effect of a
light breakfast on the bioavailability of azithromycin capsules, simdlar to the
present cammerclal capsules. Twelve heaftthy, male volunfeers each
received two 1000 mg oral doses of azithremycin in four 250 mg capsules
(FID #YY-89-051}, once following an ovarnight (12 hr) fast and once
following a light breakfast of two rolls with butter and jam and approximately
300 mi of coffes or tea with milk, ingested immediately prior o the doses.
The treatments were separated by an interval of two weeks. Blood was
collected for times up to 46.5 hours post-dose for preparation of serum,
which was frozen until assay for azithromycin by HPLC with electrochemical
detection and by bioassay. Urine samples were also collected for intervals
up to 46.5 hours post-dose and assayed for azithromycin by HPLC-EC and
bioassay. Since the results were similar for the two assays, only HPLC
assay resulls are reported here, The lower limit of quantification of the
HPLC assay was 0.010 pg/ml in serum and 0.060 pg/m! in urine. The data
( were analyzed with a two-way, repeat measures ANOVA. The 90%
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These results demonstrate that the Proposed 250 mg azithromycin tablets
will produce serum concentrations in man equal fo those producsd by the

( present commercial capsules and that the tablets may be given without
restrictions relaive to the ingestion of meals.
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Naw York, NY 10087-5755
Tal A2573 342 Fax 22 573 1563

>

Rodbert B. Clark
Senmior Asvociate Dircetor

November 21, 1995 #L
NDA ORIG AMENDMENT

Mary Farning, M.D., Ph.D,, Director

Division of Anti-Infective Drug Products (HFD-520)
Document Control Room 12B-30

Office of Drug Evaluation I

Center for Drug Evaluation and Research

Food and Drug Administration

$600 Fishers Lane

Rockville, Maryland 20837

RE: NDAS0-71
ZITHROMAX® (azithromycin) Tablets

Dear Dr. Fanning:

Refesence is made to our pending New Drug Application for ZITHROMAX® (azithromycin)
Tablets, NDA 50-711. The Division of Anti-Infactive Drug Procucts issoed an approvabie letter
for this application on February 14, 1995.

The labeling for this application, containing the language notod in the February 14, 1995
approvable letter for NDA 50-711, is attached. Also inchided ace the revisions made to the
labeling following appraval of NDA 50-710 for ZITHROMAX® (azithromycin for oral

suspension) for Pediatric Use.
A highlighted version of the labeling is elso attached.

If there are questions on the enclosed, please contact the undersig
include this information in the subject file,

Sincerely, %/ R

Robert B. Clark

cc:  Ms. Frances LeSane, Project Manager (HFD-520)
CONPIDENTIAL/TRADE SECRET INFORMATION
SUBJECY 10 18-USC-1905 AND T0 WHICH ALL
CLAINS OF PRIVILEGE AND CONFIDENTIALITY
ARE ASSERTED IN BOTH STATUTORY AND

COMMON LAW.
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Robext B. Clask

June 19, 1996

Mary Fanning, M.D., Ph.D., Director

Division of Anti-Infective Drug Products (HFD-520)
Document Control Room 12B-10

Office of Drug Evaluation IV

Center for Drug Evaluation and Research

Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 50-711
ZITHROMAX" (azithromycin) 250 mg Tablets

Dear Dr. Fanning;

Reference is made to our pending New Drug Application for ZITHROMAX (azithromvrin)
250 mg Tablets, NDA 50-711, submitted on February 15, 1994, The Division of Anti-Infective
Drug Products (DAIDP) issued an approvable letter for this application on February 14, 1995,
Draft versions of the lsbeling were submitted as amendments for review on November 21, 1995,
March 25, 1996 and May 2, 1996. A second approvable letter for this application was issued by
DAIDP on May 22, 1996.

Further reference is made to NDA 50-730 for ZITHROMAX" (azithromycin) 600 mg Tablets for
the Prophylaxis of MAC Infection in HIV-Infected Patients. This NDA was approved by the
Division of Antiviral Drug Products (HFD-530) on June 12, 1996. As you are aware, the 250 mg
azithromycin tablets that are the subject of NDA 50-711 and the 600 mg azithromvein tablets
share a common tablet blend. In addition, we refer to recent discussions between representatives
of Pfizer, Dr. Eric Sheinin, Director, Office of New Drug Chemistry and other staff in both
HFD-520 and HFD-530 regarding various chemistry, manufacturing, and controls issues for these
two applications. During these discussions, all cutstanding CMC issues were resolved.




Mary Fanning, M.D,, Ph.D., Director June 19, 1996
NDA 50-711 Page 2

Pﬁwmnmﬁumﬂwfoﬂowhgtwo‘itmumwcmmmgnmdinthemyn
1996 approvable letter for NDA 50-711:

1) Biopharmaceutics - Please refer to our comrespondence of May 2, 1996 in which we committed
to perform additional dissolution testing on additional lots of azithromycin tablet formulation,
report the results to the division and propose a suitabie dissolution specification. We 2150 note
that an interim dissolution specification of Q % for IOORPM at  minutes has been agreed
upon.

2) CMC - Attached please sce Pfizer's June 11, 1996 (telefaxed to HFD-$30 on June ¢, 1996)
response to the May 21, 1996 correspondence from the Division of Antivirel Drug Products on
the azithromycin 600 mg tablet NDA which identified five chemistry, manufacturing, and controls
issues. The attached Pfizer response was considered to be acceptable. As was previously agreed,
the resolution of these five CMC issues will be incorporated into NDA $0-711 for the

azithromycin 250 mg tablet to fulfill the division's request to revise the appropriste Chemistry,
Manufactuting, and Control sections of this NDA.

We believe all issues regarding the New Drug Application for ZITHROMAX" (azithromycin)
250 mg Tablets have been resolved and as such the division is in a position to issue sn approval
letter for NDA 50-711. Please include this information in the subject file. If there are questions
on the attached, please contact the undersigned at (212) 573-3412.

Sincerely,

Gt gL

Enclosure

c¢:  Dr. Eric Sheinin, Director, Office of New Drug Chemistry
Ms. Frances LeSane, Project Manager (HFD-520)

CONFIDENTIAL/TRADE SECRET INFURMATION
SUSJECT TO 18-USC-1905 AWD TO WHICH ALL
CLAIMS OF PRIVILEGE AND CCYFIDENTIALITY
ARE ASSERTED IN BOTH STATUTORY AND
COM2ON TAW. .




DEPARTMENT OF HEALTH AND HUMAN SERVICES Fom Mproved : OM3 No. 06100001,

PUBLIC HEALTH SERVICE See OLR Statemanton Page 3
FOOD AND DRUX3 ADMINISTRATION
APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE |rrressm ot
OR AN ANTIBIOTIC DRUG FOR HUMAN USE
J (TITLE 21, Code of Federal Regulations, 314) DRAISIONASSIGNED | NOAANOA NO. ASS
E!L S TELEPHONE NO. {riirs Asgs Code)
ADDRESS (Number, Stroet, Clty, Stale, and Zip Code) 57323
%'?WWM—
238 East 42nd Shrest MURIDER [ posicensly imsmet]
| Mew York Naw York 10017 50711
DRUG PRODUCT
IEE?, ABLISHED NAME (8.g., USP/USAN) PROPRIETARY NAME (F anvy)
azithi ein Thromsx
{ CODE RANE (7 any) CHEMICAL NAME

WEGE FORM " b i u....:_;....._...,_,_ l
Tablets 0 mg

P NDI NS FOR

azallde wntiblotie

LIST NUMBERS OF ALL INVESTIGATIONAL NEW URUG APPLICATIONS {21 CFR Part 312), NEW DRUG OR AMTIBICTIC APPLICATIONS (21
CFR Pand14), AND CRUG MASTER FILES (21CFR 314.420) REFERRED TO IN THIS APPLICATION:

MF
IND

INFORMATICH ON APPLICATION
TYPE OF APPLICATION (Check are)

[X] 75 SUBMISSION IS A FULL APPLICATION (21 CFR 314.57) ] s suBsesS100 1S AN ABEREVIATED APPLICATION (ANDA) (23 CFR 31455
IF AN ANDA, IDENTIFY THE APPROVED DRUG PRODUGT THAT IS THE BASIS FOR THE SUBMISSION

NAME OF DRUG HOLDER OF APPROVED APPLICATION

- ._TYPE SUBMISSION (Chack one)
[C] eresuemissioN (X1 AN AMENOMENT 70 A PENDING APPLICATION [ _JSUPPLEMENTAL APPLICATION
[(] omiGiNaL APPLICATION [[] resusmission

SPECIFIC REGULATION(S TO SUPPCRT CHANGE OF APPLICATION {a.g.. Part 314, 7C(bH2Hiv))
PROPOSED MARKETING STATUS (Chack one}

(34 arpLicaTION FOF A PRESCRIPTION DRUG PRODUCT (Rt [3 arrucarion For an ovER-THE-COUNTER PRODUCT 1OTC)

FORM FDA 356h {3/95) PREVIOUS EDITION iS OBSCLETE Page 1




c IR & Divisi
Phzer Ine

Eastern Poiat Road
Groton. CT 06340 -
Td 3560 441 4100
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@ Central Research

Juné 11, 1996 Depurtment of Chinical Research

gm?o Feigal, M.D., giﬂr‘egaor

ivigion of Antivieal Products COMPOENTIAL/TRADE SECRET

Centor lo&l'::g Evlbmbi:n and Research HFD #530 AIDIDH“:GMCUI‘:GM”!:E
Office of Evalyation iV A0 COMPIOEMTALITY ANE ASTERTED M
ATT: DOCUMENT CONTROL ROOM #158-45 bophliddinnibios e doppravp e
5800 Fishers Larw MAOE WSTH THE XOPREDS WITTEN
Rockvile, \1D 20857 PEMASSION CF PEIER BiC.

Dear Doctor Feigal:

RE: NQA 50-730 -

ZTHACMAX® - MAC PROPHYLAXIA,
RESPONSE TC FOA REQUEST FOR INFORMATION
CHEMISTRY, MANUFACTURING AND CONTROLS

?:;6« note: These responies were previously submitted as & draft by Meceimile on May 21,

Reference ls made 1o Plizer's panding NDA-50.730 for ZITHROMAX® . MAC Prupiwlaxis,
submittedt December 21, 1995, Helerence is also made to a tefeconierence witl the Division
Chemistry Reviewsrs and Me. Lisa Hubbard, Consumer Safety Officer, on May 28, 1996.

During this teleconisrence Pfizer informed the Division Chemistry Reviewers it sihough the
NOA stabilily tablet lots contained ubricard levels of ' 1%, newer Somme cial scads lots
contained leveis of . %, The Reviewers requested detais of these newer lots that
demonsirated acceptable dissciution chamcieristics (Enclosure #1). n addition, the Raviewers
aiso requested tuther details regarding the rework procedura, inchuding the conditions urer
which rework would be warranted, the ievel ot testing to be used to qually the product and the
proposed expirgtion date to be used (Enclosure #2). Please note that both of these responses
wore previously submitted by lacsimie. However, the relerences have not been subrritted
previously (Enclosure #1).

Per Division request, we are formally acknowledging that i is na longer applicable for any
resirictions impasad on the pending azithromycin tablet NDAS to be extended to the other
presently approved azithromycin NDAs.

Please include this information in our fles for NDA-50-730.

Sincarely yours,

Wnda. m«gu%iem‘-
Ronaid 1. Trust, Ph.D.

Associate Director |

Drug Reguiaio irs - Liaison
- ry m

Enciosures
Dwth copean (1] My, L. HUDDarg. CSO
Senta Mo 337

ROMAMIA 1 TOHOY w0 -




Regulatory Affairs Divisi
Phzxex Inc

235 East 4204 Street ,BESH ca
New York, NY I0087-5755 . .
Tel 212 573 3412 Fax B2 5731563

Robert B. Quark
Senior Associate Divector

May 2, 1996

Mary Fanning, M.D., Ph.D., Director

Division of Anti-Infective Drug Products (HFD-520)
Document Control Room 12B-30

Office of Drug Evaluation IV

Center for Drug Evaluation and Research

Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 50-711
ZITHROMAX (azithromycin) Tablets

Dear Dr. Fanning:

Reference is made to our pending New Drug Application for ZITHROMAX' (azithromycin)
Tablets, NDA 50-711, submitted on February 15, 1994. The Division of Anti-Infective Drug
Products issued an approvable letter for this application on February 14, 1995. Draft versions of
the labeling were submitted as amendments for review on November 21, 1995 and March 25,
1996. Reference is also made to an April 26, 1996 memorandum from Ms. Frances LeSane,
Project Maneger in HFD-520 to the undersigned regarding this pending apphication. This
memorandum requested a change in the text of the CLINICAL PHARMACOLOGY section of
the labeling, as well as a phase IV commitment to perform additional dissofution tests for the
azithromycin tablet dosage form.

Attached is draft labeling incorporating the change requested in the division’s April 26, 199¢
memorandum. We also commit to perform the requested dissolution tests on additional lots of
the azithromycin tablet formulation, report the results to the division and propose a suitable
dissolution specification. Please include this informaticn in the subject file.

Sincerely,

éobert B. Clark

(

cc.  Ms. Frances LeSane, Project Manager (HFD-520)
CONFIDENTIAL/TRADE SECRET INTORMATICH
SUBJECT TO 18-USC-1805 AND T0 WHICH ALDL
CLAINS OF PRIVILECE AND CONFIDENTTALITY
ARE ASSERTED IN BOTH STATUTORY AND

COMMON LAW,




:F Cenural Research Division

' Eastern Point Road
ORIGINAL gz

( N @ Central Research

1y CORRESPONDENCE

February B, 1995 Pepurtmrent of Climica! Keacarch
CONFIDENTIWLITHADE SECRET

Liflian Gavrilovich, M.D., Acting Director e T M RH ML CLAME OF oS
Division of Anti-infective Dnig Products szmfamm N
Center for Dryp Evaluation and Research HFD SOTH STATUTORY AND COMMON LAW.

. 520 . ::EE::::unmnnuwuuyns

- Otfice of Dnyg Evaluation If PERMISSION OF PFIZER INC.
ATT: DOCUMENT CONTROL ROOM #128-30
5800 Fighers Lane rath
Rockville, MD 20857 i -

{

: Dear Doctor Qavillovich: R
RE: NDA-50:711 - 2ihromax (azithromyein) Tableta k-

Reference is made lo my conversation with Ms. Maurgen Dillon-Parker on F ;
Division's request for a safety update to NDA 50~711, Ag discussed with Ms. Parkar, pﬁsua be acivisad
that there is no additiona! salely information spplicable for submission 10 our file for NDA 50-711.

R L ET, r RrT ]

( . NDA 50-711 was submitted to support a hew formulation of azithrorycin only, and contained no

! imegrated summary of salety or clinical trial dala to support new indications. Coricarning selevarnt safety
: information for this product, reference is mada to approved NDA 56-670 for aziiwonmycin capsuies and
-} subsequent updates to that file,

It there are any questions regarding this submission, please feel free 10 contact me a {203)441-6899.

Smetelvm 2

Chad&cA. Rirovato Pharm.D.
Associate Director Il
Regulatory Affairs - Liaison

Serial MNo. 6
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Phisgr Inc

Eastarn Poini Road

Crovon, CT 06340

4 DRAFT ™~
e

Central Research

May o, 199¢ Deparoment of Chaicel Rescarch
David Feigal, M.0,, Direcior
Division of Antiviral Drug Products e ORMATION ST 70 02301905
Conter for Drug Evakstion and Resesrch HFD #530 AND T WRECH ML CLAINE OF NWWILEDE
ATT: DOCUMENT CONTROL ROOM #158-45 POTEA D e L.
8800 Fisherw Lane MAADE WITH TUE EXTERS WINTTEN

» Rockville, MD 20887 PELAMIN OF U B
Dear Docior Feigal: )

RE: NDA 20-730 - ZTHRQMAX® - MAC PROPHYLAXIS )
RESPONSE TO FDA REQUEST FOR INFORMATION
CHEMISTRY, MANUFACTURING AND CONTROLS

Referance is made to Piizor's panding NDA #50-730 tor ZITHROMAX® - MAC Prophylmxds,

submitted Decumber 21, 1985, Ratatence is alsc made 10 racuests fom Chendra

Ph.0., Biophamaceutics Raviewer, (recelved Aprl 23, 1006), for considenmion of rodiiceions

n the spacitication for dissolution testing of azithromytin 600 mg Nim-cossed tablees, 10 Pizere
( fosponse of Aprl 29, and a telecon with Chemistry and Biopharmuceutics Reviewsrs om both

the Anti-Viral and Anti-Infective Divisions.

Regpanass to the Raviewers' requests ars orclosed.
Piease includa this information In our (les for NDA-50-730.

Jorid Finnas
Ronakd |. Trust. PR.D.
Associste Director |

Drug Regufatory Affairs - £ issaon

Dexk conioa (43 Ma. L Hubbard, C30
Rerizt No.
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liagnmdﬁn:thtJMucncy;uupaullufﬂunhﬂzﬂhnuﬁuookﬂhumnlhiapucﬂi:ui:ncltz %
at |nuunna|n1nﬂtpnm\nuuwundihnto;uusnnlFﬁznfat::u:mnliiiu!ﬁu;and
ﬁunhnrlmlhouuu1Iullnﬂahnoachtxwmsunasymn:havtnaquuﬂbd.Juniﬁunnly.ns
mentionad In our telecon, Pfizer would fke to proposs an sliemative dissolution rato
specificationof Q % In  minutes using the 100 rpm paddie speed.




SENT BY:Xerox Telecopier 7020 ; S- 3-96 ; 5:28P4 8604415102 SOEPLYEITEE

C

EDA Commant 1:

Elaborats on Pfizor's fack of experianca stthe  minuts time point for the
dissolution rate test.

Effzer Responge 1;

Our first concam was lsck of substanta’ experience at minuies parcularty on full
scale commercial baiches. Wa have not tested mudtiple producion lots at fill scale
with such a specification in mind, It Is true thet dats submitied In the spplication on
clinical lots and fimitwd 0% scale production batches would pase the nbarin
specification st 15 minutes proposed by the Agency, bt we have insificent
confidence that this would be refiably met with future full scale lots af the me of
relense or 21 the lots progress on siabliity. Although we have dele ot minutes, we
da net have data at earlier ime points than minutes and therefore cannot detenming
MdoubhmmmmbmmwmhMManm
specification. Wheraas, ¥ the Agancy were to sccepl our propossi of Q- % o
minutas (100 rpm), we have data on sither side of the minute Ume point G.e.,
minutes, respectively) showing thetQ % at minuies is not fght on the edge
of failure. This would give Plizer sufficient comfort that we wonild not be feling batchves
due t0 & dissciution rste specification that had been set oo rosvicsve (0 o &t -
minutes). n-houmlsopmld-mumey-mmwumwiﬁm
form rallably releases the doss in a vty shart me frame - mirnAes).

responme: weihrodO0babundaWnty .3 oo / |
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FDA Comment 2:

Provide clarification regarding the rationsle for the siope argument for the
minute tima point of tha dissolution rate test.

Pfiyer Response 2;
This la very much ralated to the first concem described sbove.

Although we sgree with the Agency that the data submilied show dissoksSon results st

minutes for the 600 mg tabiat to be greatsr than 87%, ¥ Is unciear ¥ these reaults
are &t the edge of a steop dissoiution curve which pistesus st~ minutes {as
reprasantad by the figure on the following page by Case 1).

Hthiswerethacase . . minutss is at the very edge of the carve). & very siight
change In the dissclution profils, as demsnstrated in Case 2, mey rosult In 2 dssohtion
failure which ln not representative of the 800 mg tablel's qualily. This could be dus
nennal process varation or R could be dus to analytical varelion, eic. i ary svent, it
would be difficutt to acientifically defend that such & small shift kad any refleciion of
drug product quailty or ciinical significance.

Based on the limited dissohtion experiancs from matariel menulachred &1 o
commerciat facility and » lack of understanding of the dissoluticn profie prio 1
minutes a thirty minute spacification would be more appropriate. The lirty minuts tme
point is bracketed by data collected &t minutes which provides & higher
degree of confidence for establishing the specification. .

responesaxith rolOeb\nda'ee:>-3 d0s / 3
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EDA Comment 3:

m:mwwmmmmumm
dﬂhmmﬂnﬂmnmnnmu'!sﬂsdiwm

Pfizer Response 3:

Pmmwmmmmmmmursm-1wmmmm
batchas (minimum of 3 lots). Pfizer will also commit to genarsts additional deta an the
24mmmmlmmmsmummmmhu
application. When data from these additional studies become avaliable, Prer udll
mmﬁbmhcﬁngﬂnmcyhmmmmmumm
final digeolution rate specification, During the intarim, Pfizer would proposs to ampioy a
dissolution rate specification of Q %in  minutes st & paddie spaed of 100 pm.

Mapnnes- wZiheoiCabiraia\beln. 3 doc 7 4
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( orcommms

Provide a fime frams for praviding the Agency with the additions] data and
sstablishmant of a final dissolution rate specification.

Pfizer Reanones &:

Pﬁzwwouldmubmuﬁ:pomwﬂmﬁmauhsmw«wm

following timeline:

1. Produce and provide releass data 8 mondhs post-epprovel
876 and 100 pmon 3

- production batchas

2. Provide the 24 month stabliity 18t fot June 1966
data from the NDA lots as soon Last iot May 1007
43 they are available

3. Moet with the Agency, review the Juns 1097
above database and propose final
dissolution rate specification

et t  p—————

MpurBe RS ixbAnde \taS- 3 dad / 1
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May 2, 1996

Mary Fanning, M.D., Ph.D., Director !
Division of Anti-Infective Drug Products (HFD-520)
Document Control Room 12B-30

Office of Drug Evaluation I'V

Center for Drug Evaluatior, and Research

Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 50-711
ZITHROMAX (azithromycin) Tablets

Dear Dr. Fanning:

Reference is made to our pending New Drug Application for ZITHROMAX (szithrothycin)
Tablets, NDA 50-711, submitted on February 15, 1994. The Division of Anti-Infective Drug
Products issued an approvable letter for this application on February 14, 1995. Dnaft versions of
the labeling were submitted as amendments for review on November 21, 1995 snd March 25,
1996. Reference is also made to an April 26, 1996 memorandum from Ms. Frances LeSane,
Project Manager in HFD-520 to the undersigned reganding this pending application. This
memotandum requested a change in the text of the CLINICAL PHARMACOLOGY section of
the labeling, as well as a phase IV commitment to perform additional dissolution tests for the
azithromycin tablet dosage form.

Attached is draft labeling incorporating the change requested in the division’s April 26, 1996
memorandum. We also commit to perform the requested dissolution tests on additional lots of
the azithromycin tablet formulation, report the results to the division and propose a suitable
dissolution specification. Please include this information in the subject file.

Sincerely, Cjzgii"f(
lirter B
Robert B, Clark

cc; Ms, Frances LeSane, Project Manager (HFD-520
’ g COI‘?FIDEHTIAL]‘IRADE SECRET INFORMATION

SUBJECT TO 18-USC-1905 AND T0 WHICH ALQ
"CLAIMS OF PRIVILEGE AND CONFIDENTIALITY
ARE ASSERTED IN BOTH STATUTORY AND

COMN0H LAW.
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235 East 4204 Sireet

New York, NY 1000-5155
Ted A2 ST 3412 Fix 72 573 1563

' -
NDA ORIG AMEHD#ENT e
Babert B. (Gark
March 25, 1996 gt B Gt o
c. V2
-
Mary Fanning, M.D., Ph.D., Director
Division of Anti-Infective Drug Products (HFD-520)
Document Controf Room 12B-30 -
Office of Drug Evaluation 11 REVIEWS COMPLETED H
Center for Drug Evaluation and ch ‘
Food and Drug Administration Pepy— ; _
5600 Fighers Lane i
Rockville, Maryland 20857 LJierer Cvar Ceevo
RE: NDA %0-711 };iih'.??.’,'.;.f s ' - £.5C

ZITHROMAX’ (azithromycin) Tablets
Dear Dr. Fanning:

Reference is made to our pending New Drug Application for ZITHROMAX
(azithromycin) Tablets, NDA 50-711. The Division of Anti-Infective Drug Products
issued an approvable letter for this application on February 14, 1995.

On November 21, 1995 a draft version of labeling for this application was submitted.
‘This labeling containing the language noted in the Febeuary 14, 1995 spprovable letter for
NDA 50-711 as well as the revisions made to the labeling following approval of

NDA 50-710 fot ZITHROMAX" (azithromycin for oral suspension) for Pediatric Use.

Further reference is made to a March 20, 1956 discussion between the undersigned and
Ms. Frances LeSane of the division on the labeling for this pending application. At that
time, minor revisions to the {abeling were provided by Ms. LeSane. All of these changes
have also been incorporated into the attached final draft labeling A computer disk (virus-
checked) containing the labeling formatted into 8 WordPerfect file is also enclosed. If
there are questions on the enclased, please contact the undersigned at (212) 573-3412.
Please include this information in the subject file.

SUBJECT TO 18-USC-1905 AND T0 WHICH ALL
CLATHS OF PRIVILEGE AND CONFIDEWTIALITY

Robert B. Clark AFE ASSEITID IN BOTH STATUTORY AND
COMMCN LAW.

cc Ms. Frances LeSane, Project Manager (FHFD-520)

Sincerely, Z /- CONFIDENTIAL/TRADE SECRET INFORMATIONR
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Tel 203 441 4100

Central Research

NDA ORIG ALZHDMENT  Depertoncnt of Glnical Research

February 8, 1865

Lillian Gavrilovich, M.D., Acting Direclor
Division of Anik-Infective Drug Products

Center for Drug Evaluation and Research HFD
#520

Office of Drug Evaluation Il

ATT: DOCUMENT CONTROL ROCM #128-30
5600 Fighers Lane

Rockville, MD 20857

Dear Dactor Qavrilovich:

As discussed with Ms. Maureen Dillon-Parker on February 3, 1995, ™is lolter confirms our

intention to withdraw our faciity in Barceloneta, Puerto Rico as a

ng sie %or the

azithromycin pedistic POS drug product. Qur aciity in Brooklyn, New York will remain as the
manutacturing site for this product, as indicated in the original NDA.

if there are any questions regarding this submission, please feel free to contact me at (203) 441-
€899,

Serial No. 539

L3
o
. [
.

-

Sincerely yours,

Qe (7 (24

Charles A. Ritrovato, Pharm.D.
Associate Director i -
Regulatory Affairs - Liaison

i
[ :\
: 2,

-
o .
187
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Esstern Point Road

Croton, CT 86340
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Septomber 26, 1994

Departmaent of Clinieal Research
Lifan Gavrilovich, M.D., Acting Director -
Bivision of Anti-Infeciive Drug Products D et 70 WA AL
Center for Drug Evaluation and Research HFD #520 CLABSS OF PRIVILEGE AND CONFDENTIALITY
Cfiice of Brug Evaluation # ARE ASSERTED B BOTH STATUTORY AND
ATT: DOCUMENT CONTROL ROOM #128-30 COMMON LAW. FLRTHER DIASEMINATION
5800 Fishers Lane MAY OMLY BE MADE WITH THE EXPRIESS
Rockville, MD 20857 WRITTEN PERMSSION CF FRER B
pear Doclor Gavrilovich: %‘ 'Z:‘E“B"l e

: A4S ST B -n-l .

RE: NDA-50:711 - Zihromax® (azithromycin) Tablet NDAOR:S A4

Response 10 FDA Raques! for information

Referance is made to our teleconterence of July 22, 1994 with \he Divialon's Biopharmaceuics reviewers
Mr, Frank Pelsor and Dr. He Sun conceming dissolution testing and resulls for axifwomycin kim-coated

iabiets. This submission contains information in response to each of the JoRowiIng Rems requasted by Mr.
Pelsor and Dr. Sun:

1. Dizsolution rale profiles tor the film-coated tablets and commertial capsulas used in the pivotal
blosquivalence study, including raw data {individual values), summeary stasistics (if apphlicable) and
valdation information on the analytical test mathac;

2. Additional coples of the NDA CMC sections pertaining to dissolution tesing;
3. Adissolyution rate profile tor lilm-coated tablets using the current dissolution method; and

4. Dissolution data tor all the film-coated tablet lots in the NDA and any production baiches
{including individual values for the single specification imepoiri of  minutes).

i there are any queslions regarding this submission, please feet free to contact me at (203)441-6899.

Sincerely yours,
Charles A. Ritrovato, Pharm.D,

AssoGiate Direclor If
Regulatory Affairs - Liaison
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Dear Doctor Qavrilovich:

RE: NDA-§0-711 - Zi r | '

Referance is made to our ariginal New Drug Application for azithcomycin 250 myg tablets
submitiad to the Dlvision on February 15, 1994, During a recent review of this Application, we
reailzed that cross-referance had not been provided to several bivequivalence studics
submittad to NDA 50-670 (azithromycin capsules) which the Division reviewers may find of
interest during their review of NDA 50-711. Several of these studies were submilted with the
original NDA for azithromycin capsules on April 11, 1990, and a more recent study, 066-031,
*Phase | Bivequivalency Study Comparing Azithromycin (CP-62,333) proposed commercial 250
mg Capsules to the 500 mg Tablel,* was submitted to NDA 50-670 on January 28, 1994. All of
these studies employed different tablat tormulations and/ar strengths than that for which

approval is requested in our pending NDA 50-711. The titles and location of these studies
within NDA 50-67G are as follows:

Date submitted to

Study Title NDA-50-670

Study 066-017: 4-11-80
Phase t Bigequivalency Study Comparing Azithramycin (Vol 1.46;
{CP-62,993) 250 mg Tabiets to 250 mg Research Capsutes

Study 066-023: 4-11-80
Phase | Bioequivalency Study Comparing Azithromycin (Vol 1.48)
{CP-62,993) 250 mg Tablets to 250 mg Research
Capsules

Study 065-024; ' 4-11-90
Phase | Bioequivalency Study Comparing Azithromycin Vo' 1.48)

{CP-62,983) 200 mg Tabiets to 2580 mg Hesearch
Capsules
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¢ Dr. Gavrilovich, Acting Director -2- April 29, 1994

Study 066-025: 4-11-80
Phase | Bioequivalency Study Comparing Azithromyein (Vol 1.30)
(CP-62,893} Anhydrous 250 mg Capsules to Oihydrate
250 mg Capsules

Study 066-031: 1-28-94

Phase | Bloequivalency Study Comparing Azithromycin
{CP-62,933) proposed commercial 250 mg Capsules to
the 500 mg Tabiet

The results of these studies are not falt to alter the conciusions drawn in NDA 50-711
concerning the bioequivalence of the Propased 250 mg azithromycin tablet and the current

commerclal 250 mg azlhromycein capsute, We provide cross-reference to these feports for
completeness of information. '

I you have any questions concerning thia aubmission, please feel ree 10 contact me at (203)
441-6899,

Sincersly yours,
A_ Chartes A. Ritrovato, Pharm.D,
Associate Direcior It
Regulatory Aitairs - Liaison
Copy No. {
Serial No. 83

Desk Copy: Maureen Parker (CSQ)
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Dear Dootor Gavrilovich:

RE: NDA60-711 - Zithromax® (axithromyein} Tablets

Pursuant to Paragraph 507 of the Federal Feod, Drug, and Cosnetic Act. snd Paragraph 3141
ot the Code of Federal Regulations, Title 21, we &re submitting & New Drug Application for
Zithromax Tablaets, a new dosage form of azithromycin intended 1o repiace e cument capsuie
formulation. Data contained in this NDA demonstrate that azithromycin tablets are
bioequivalent to the currently marketed capsule formulation and unke the capsule, can be
taken without regard to meals. This Application also presents data from food effoct shasies with
other azithromycin formulations to demonstrate that the affect of food on the bicavailabilty of
azithromyein is a furmulation dependent phenomena.

Azithromycin previously recelved marketing approval in the U.S. on November 1, 1991 (NDA-
50-670) as a capsule dosage form for the treatment of respiratory tract, skin and skin shucture
infections, and chlamydia trachomatis genitourinary infections in patents 16 years of age and
older. A majority of the technical information cortained in NDA-50-870, inchsding clinical
efficacy and safety data, In vitro microbiclogy data, manufacturing and control data pertaining to
azithromycin drug substance, and nongclinical pharmacciogy and toxicology data is incorporated
into the current Application by cross-reference. i

The cument Application consists of 13 volumes. The wlumes are numbered consacutively and
are organized according to the itemized fisting for the contents of an Application as providad in
the NDA Overall Index. A complete archival copy of afl 13 volumes (blue binders) and a review
copy of 15 volumes have been provided. Two additional review copies of the Application
Summary {Section 2, Volume 1) are provided for each of the technical reviewers.

The lead manufacturing site identified in this Application is located in Brooklyn, NY, and New
York City is the site of Pfizer’s corporate headquarters. As such, the Sponsor hereby certifies
that a field copy of portions of this Application has been provided 1o the FDA district office in
Brooklyn, NY, and that it is an exact copy of the Chemistry, Manufacturing and Controls section,
FDA Form 356h and the Application Summary contained in the archival and review copies of
this NDA, .




Dr. Gavrilovich, Acting Director 2- February 15, 1994

The focations of the various sections of this NDA are listed in Altachment 1 of this letter.

In accordance with the requirements of the Generic Drug Enforcement Act of 1992, and in
connection with this application, to the best of ifs knowledge, Pfizer inc. did not use in any

upadﬁﬂmsewbesmmypemondebanedum&dmmdmwm Drug, and
Cosmatic Act.

Please be advised that the applicable usar fes for this submission has been remitted in
accordance with the Prescription Drug User Fee Act of 1892. We befieve this Application to be
complete for review by the Division and look forward to a response within 180 days of receipt.

Should you have any questions regarding the content or erganization of this submission, piaase
contact Dr. Charles A. Ritrovato at (203} 441-6899,

Sincerely yours,

2 4 Ve

Charias A Ritrovato, Pnam.D.
Associste Director It
Reguiatory Altairs - Lisison

e

Vice President
Department of Clinical Research
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