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NDA 50-608/S-019

Robert B. Clark, Ph.D.
Sr. Associate Director
Regulatory Affairs
Pfizer Inc.
235 East 42nd Street
New York, NY 10017-5755

FEBI 2 1997

Dear Dr. Clark:

Reference is made to your November 30, 1993, supplemental new drug application (NDA) and
your resubmission dated October 9, 1996, submitted under section 507 of the Federal Food, Drug,
and Cosmetic Act for UNASYN@ (ampicillin sodiudsulbactam sodium), IM/TV.

We acknowledge receipt of your amendments to NDA 50-608/S-019 dated March 30, April 7,
June 2, and November 16, 1994; and March 13, 1995.

This supplemental application provides for the treatment of skin and skin structure infections for

pathogens already in the labeling in pediatric patients

We have completed our review of NDA 50-608/S-019 supplemental application and have
concluded that adequate information has been presented to demonstrate that the drug product is
safe and effective for the treatment of skin and skin structure infections in pediatric patients 1 year
of age or older as recommended in the October 9, 1996, draft labeling. Accordingly, tie
application is approved effective on the date of this letter.

% The fml printed labeling (FPL) mwst be identical to the draft labeling submitted on October 9,
1996. Marketing the product with lWL that is not identical to this draft labeling may render the

product misbranded and an umpproved new drug.

Please submit sixteen copies of the FPL as soon as it is available, in no case more than 30 ~ys
after it is printed. Please individually mount ten of the copies on heavy weight paper or Sirnilm,j ---
material. For administrative purposes this submission should be designated “FINAL PRINTED
LABELING” for approved NDA 50-608/S-019. Approval of this FPL by FDA is not required
before the labeling is used. ..

,<’

Should additioml information relatin~ to the safety and effectiveness of the drug become available,

,

revision of that labeling may be required.

In addition, please submit three copies of the introductory promotioml material that you propose
to use for this product. All proposed materials should be submitted in draft or mock-up form, not
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fml print. Please submit one copy to the Division of Anti-Infective Drug Products and two copies
of both the promotional material and the pacbge insert directly to:

Food and Drug Administration
Division of Drug Marketing, Advertising and Communications,
HFD40
5600 Fishers Lane “’
Rockville, Maryland 20857

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

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

If you have any questions, please contact:

Mr. Steven Trestle

Regulatory Health Project Manager

(301) 827-2125

Sincerely yours,

David W. Feig~&#LD., M.P.H.

Acting Director

Division of Anti-Infective Drug Products

Ofilce of Drug Evaluation IV

Center for Drug Evaluation and Research

/““
,>
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cc: Original NDA 50-608 Concurrence only:

HFD-520/Div. fdes

HFD-520/S .Trostle
HFD-520/B.Leissa% III“/~ f

HFD-520/R.Alivisatos_~X\ ~~
HFD-104/T.Nearing
HFD-830/E.Sheinin
DISTRICT OFFICE
HFD-2/.M.Lumpkin
HFD-101/L.&rter (with labeling)
HF-2/Medwatch (wi$ labeling)
HFD-92 (with labeling)
HFD-40/DDMAC (with labeling)
HFD-613 (with labeling)
HFD-735/(with labeling)
HFD-021/J.Treaty (with labeling)
drafied:by PFogarty/Dec. 19, 1996
fA:PF/12/20/96
APPROVAL

.

.._—— —
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liDA 50-608/S-019

Robert B. Clark, Ph.D.

Sr. Associate Ditecror
ReguIato~ Affairs

Pfizer Inc.

235 East 42nd Street

New York, NW 10017-5755
..

Dear Dr. Clark:

Reference is made to your November 30, 1993, supplemental new drug application (XD.A) submirted under

section 507 of tfie Federal Food: Drug, and Cosmetic .Act for I_PiASYN@ (ampicillin wdium/sulbactam

sodium), ?W.4 50-608/S-019.

\Ye acknowledge receipt of your amendmetits to ND-3 50-60S/S-019 dated March 30, .+.yil 7, June 2, and

>-ovember 16, 1994; and \larch 13, 1995.

This supplemental appiicxicn provides for the treatment of skin and skin structure irifaions

for parho:ens alrexh in &e Iabe!ing in pediarnc patients

\\Teha}-e com.piezed our re’,~iewof ND.+ 50-60S/S-019 suppiemenml application and kzve concluded dIaI

adequare information has been presented to demonsmre that the drug product is safe m< sffective for tbie

~reatmem of skin and skin strucmre infecr.ions in pediatric patients 1 year of age or oM:. Tiierefore, it is

qxovable with the labeling chan:es listed below

CLINIC.AL PILRILACOLOGY:

1- Tne las~ paragraph of this section (immediately before the Microbiology suixc:ion) shotdd be

revised IO read:

*

- Please include the for pediatric patients in this section of theL.

labeling. ...

13DIC.%TIONS AND US.SLGE: .

—

This section should read as in the labeling submitted with this supplement with one addition. Afier the

indication for “Skin and Skin Structure infections’* p[ease add the following:
.“., .



PRECAUTIONS:

The Pediatric Use subsection Should be revised to read as follo~vs:

.AD\_ERSE RJMCTIONS:

Pleax crexe two subsections in thissec:ion, and entitle them “.Adult Patients” and “-Pediatric Patients---

The subsection entided “.~dult Patients” should be piaced before the ADVERSE RE-\CTIO>-S section

of die current Iabe!irg. It jhcuid read a.. follow-s:

The other sub~ection should red as follows:

DOS-AGE A.Wl NIMIY_ISTR-\TION:

The new proposed paragraph on Infants and Children

replaced with ~he following paragraph:

shcula be deleted and
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.
A CL13TCA.L STUDIES section should be added to dw Iabe[ing and be insened after the O%TRDOS.%GE

secticn and before the DOS.4GE .ND ADIill17STR+T101X section, This section shouki read as follol~s:

“CLJXIC.AL STL~IES:

. . . . .

\\-e ftxher ccncluded tha~the data submitted to suppcrt the use of L>-.A&N in ~ediatrk ytients

\vere inadequate as defined under 21 CFR

314. 125(bj(5) and. therefore, it is not approvable at this time. Subsequently, for administrative purposes,

we have Msigned this indication a new supplement number.

>

The indication is nor apprcved because there is a Iack of su!x-untial evidence

consisting of adequate and well-controlled investigation, as further defined in”21 CFR 3i4.126, that the drug

product wiiI have the effect it purportsor is represented to have under the conditions of use prescribed in the

proposed labe!in:.

Tine data submitzd do not suppon a monotherapy indication, and do not contribute adequate evidence that ‘

could be used to :rant an indication for with Unasyn plus an

amino: !ycoside. Despite the sma[l sample size, the efficacy analysis raises concern abour the therapeutic

equivalence of Unasyn plus an zmino@ycoside \vhencompared to the s-andard uiple therapy regimen in this
;.

cIincial trial. ,
,

,

Ail furor: co~.,municotions reyding Unasyn infections in pediatric patients

should be directed to the ne~v supplement number,

-..___



In addition, our re’:ie~v of tine data submitted in this supplemental a~plication indicates tha~ zhe

Jlicrobiology subsection of the package insert needs to be re’.”ised. However, this issue \villbe addressed

in a separate letter.

lVithin 10 days afier the date of [his letter, you are required to amend the supplemental application, noti~

us of your intent to file an amendmenq or follow one of the otheralternatives under21 CFR 314.120. In The

absence of such action, the Focal and Drug Administration may take action to withdra~v the supplemerital

application. ,,

In accordance with the policy describedin21 CFR 314.102 (d) of the new drug regdaticns. you may request

an informal conference with members of the Division of.titi-Injec:ive Drug Producs ro discusswha[ fu~her

steps you need to take to secure approval. The meeting is to & requested at least 15d~s in advance.

The charges regarding the use of LWASYN in pediarnc patien~ ‘.vidt Skin and Skin Strucwre infections may

not be implemented until you have been notified in ~vritin~ that this supplemental appiicolion (ND,+ 50-

603/S-0 19) is approyed.

If you have questions, ple~e contact:

SincereIy~ollrj.

David W. Fei@~ Jr., .@., XfPH

Acting Director

Division of .%ti-Infec:ive Drug Products

Office of Drug Evalus:icn IV

Center for Dng Evaluation and Research

-.

---- --

.,,.
,

.— —



cc:ori~ ~DA jo.cos”

HFC- 150/JAl]en

Hm-so
~D.jzo .

HFD-520/Act.Div. Dir~Feigal

HFD-520h10~amiiton

HFD-520/TL/BLeissa

HFD-520/lvf icro/pDionne

HFD-520/TL/ASheldon

HFD-521 lPM/PFo:a~ 1

PFS1201’96/f9/11/96 %)+b

.

c occurrence ~nlv:
\\

c&.

HFD-520iTL,nobens ,.~~ 1>
\b

.,

HFD-52 l/cp>~JBona

x

>.
,,.“’

/,
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LABELING REVIEW
NDA 50-608 /SUPPL~ S-019

(M=CILLIN/%%B?_ SODIXJM) ---
SUPPLEMENT FOR PEDIATRIC PATIENTS

This labeling review will address “the labeling changes considered
necessary after completed review “of data submitted in the
pediatric supplement (S-019) to the NbA 50-608. The labeling
found i-n the.qgth edition of the Physicians’ Desk Reference
(1995) is considered Ehe current labeling.

Changes to t-he labeling considered necessary by the medical
officer are reviewed below. The format and content of these
changes are based on guidance provided in the Federal Register,
21 CFR Part 201, “Specific Requirements on Content and Format of
Labeling for Human Prescription Drugs; Revision of ‘Pediatric
Use’ Subsection”in the Labeling; Final Rule”, December 13, 1994-

Labeling changes recommended by reviewers from Biopharmaceutics
and Microbiology have also been incorporated into the summary
labeling changes recommended below.

DESCRIPTION

No changes are requested or

CLINICAL PiIARMACOLOGY

The applicant is requesting
PHARMACOLOGY Section of the

a

.

necessary in this section.

,,,-.,

the followin-g in the CLINICAL
package insert:

As noted by Dr. He Sun, Clinical Pharmacology and
Biopharmaceutics reviewer. the Cm value reported from U.S. ~ --

studies varies from mcg/mL for ampicillin, and
mcg/mL for sulbactam, and the proposed labeling should be

changed to be consistent with the data reported. Thus, the
labeling should be amended a= shown belbw:

., ,
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The applicant should
ratios fot pediatric

MICROBIOLOGY

also provide the AU~ above ‘MIC and Cm/MIC

patients in this subsection of the labeling.

.-.

The annotated package insert included in the submission makes no
changes to the MICROBIOLOGY subsection. However, this section ofthe label is outdated, and does not conform to present labeling
requirements. The following revision% are taken directly from
the microbiology review by Peter Dionne; some nonsu.bst~tive
editing changes may be required for this section prior to final
labeling approval:

1. should&deletd fiomthela&g sin~no&&bve
beensubtitidh thissubmissionfor disorgm-sm.

2. shoddnot~ addedto&ela&l sixedatafiom onlyone
Stid-ytitixkolaie werembti~d-

3. should~deltid fiomtiela&lsba dataforofly2 isolates
weresubmittd

.

5. - should be deleted iiom the Iabel sin-only two studies with 21
isolates ~otal have been submitted in this subti~on for this organism.

7.

8..

9.

should be deIet&I fium the label sin= onIy one study with 19
isolates and a high MI% value has been submitted.

~should be deleted i%m the label since only one study @ti 20
isola and-aM@ MI% value has been submitted,

shouId be deleted from the labeI since only one study with20

isolatesand a bi& MI% value has been submitted,

.’

should be deleted ~om the iabd since &dy one study witi 20

isolatesand a high NII~o value has been submittal.

should be de~etd since the only current species is
which is not usuaI1y a pathogen. No data were subtittd for this org-

.’ ---

.

,
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.

The ‘Microbiology’ subsectionoftk labelshould be updated toconform with theway -

thissectioniswrittenatthepresenttime- This includ& separating the listing of -
organisms into two & one with both in vdro activityand clinical efhcacy and a
second listwithonlyti tioati~. To be listed in this second Iisting,usudy 10&
isolates iiom various geogmphicaI kxations across the UnitedStatesmust be ttxted
by NCCLS methods aridtheMI~

r
ues fiorn these studiesmustbe equalor kss

thanthe susceptiiIe breakpoint for ese organisms. ,These organisms mustalsobe
Potential-pathogens in diseaxs for which the produ& has an indication .

The susceptibility testing section must also be updated to inchxde new
breakpoints and quality umtrol organisms.

— .-

The MICROBIOLOGY subsection of the labeling should be revised as
shown below: .

“MICROBIOLOGY”

.- --

.

The presence of sulbactam in the tJ14ASY14 formulation effkcdvely extends the ‘.
antibiotic spectrum of ampicillin to include many bacteria normally resktant to it.

Thus, I-NASYN possesses the properties of a broad-spectrum antibiotic and a
~-lactarnase inhibitor.

.

—.
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-.

AmpiciWn/suI_ has been shown to be active against most stmins -of the
fouowing micmo~ both in vitro and in cl.inkxd inf&ctions as described in the
INDICATIONS AND USAGE SeCtiOll:

.

,

,
--
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Medical Officer’s Comment: Recent microbiologic su=eys indicate
that most strains of the following gram-negative aerobes are now
resistant in vitro to Unasyn (ampicillinjsulbactxun) : Eschericlzia
coli, Enterobacter species, and Klebsiella species. The present
labeling is based on clinical efficacy data submitted in the
1980’s, before resistance to Unasyn was documented. Therefore,
the following revision to the above labeling is appropriate:

** Ampicillin/sulbactam was shown to be active against these
microorganisms, both in titro and in clinical infections, in
clinical trials performed in &-e 1980’s. Recent microbiologic
survey data, however. indicate that most strains of these
microorganisms are now resistant to ampicillin/sulbactam in
vitro. Data documenting the clinical efficacy of
ampiciUin/sulbactam against organisms with in vitro resistance
are not available.

.

.;.‘
/ .

,



The following in vi&o dataare available, but their cIinical simificance isunknown..-.

Ampicillin/sulbactam exhibits in vitro minimal inhibitory concentrations (MICs) of

J&mL or Iess against most (290%) strains Nekseria gonorrhoeae; MICS of
@nL or less against most (290Yo) stm.ins fFstreptocOee~ MICs of ~~g/mL or

less against most (290Yo) strains of HaemophiIus inytkenza< and MICS of pgfd
or less against most (290’XO)strains of other listed organisms. However, with the
exception of organisms shown to respond to ampicillin alone, the dety and
effectiveness of ampicillinhdbactam in trwiting infections due to these
microorganisms have not been established in adequate and well-controlled clinical
trails.

-.

,





,
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/ii$2Zid&2e*S -
Reviewing Medical Of f;&er
Division of Anti-Infective Drug Products J



cc: originalNDA 50-608
HFD-340
HFD-520
HFD-520/DepDk/LGavrilovich
HFD-520/MO/H.hamilton
HFD-520/TL/BLeksa
HFD-880/13iopharrn/HSun
HFD-520/Micro/PDionne
HFD-520/ChemBRoy
HFD-520/ProjMng/PFogarty

Concurrence only:
HFD-5201ActDivDhiDFeigal @ f@’

,,‘“
,
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Addendum to Labeling Review forSupplement

pateofaddendum: August 1.1996

~A/sUL)DkIIlentnumber 50-608/S-019

Name ofdrug Unasyn(ampicillinsodiumhlbactamsodium)

A@icant: PfizerInc.

New Yok NY 10017-5755

Subject:
ThisdhcacysupplementwassubmittedonNovember3, 1993,andrequestedlabelingforuse of Unwjmin the treatment
OfskinandskinStlUCtlllWiIlfeCtiOllS in pediatricpatients. Themedicalofficerreviewhas
beencompletedbyDr.SusanMaloneyinwhichitwasrecommendedthatapprovalbegrantedfortheuseofUnasyninthe
treatmentofskinandskiush-uctumiofwtionsm pediatricpatientsoneyearofageorolder.However,therewas inadequate

evidencetorecmnmendapprovalforUnasyninthetreatmentof ,non-approvaihasbeen

recommended.

Dr.Maloneydidtbeinitiallabelingreviewfm thissupplementandincorporatedthecommentsandrecmnmendationsofthe

biopharmreviewer,Dr.He SW andthemicrobiologyreviewer,PeterDionne,intoherreview.The commentsofthe

biopharmreviewerarespecifictotheefficacysupplementastheyrecomm endchangesm thenew “proposed”paragraph

intheCLINICAL PHARMACOLOGY section ofthepackageinsertregardingthepharmacokineticinformationin

pediatricpatients.Therecmnmendation.smade by themicrobiologyreviewer,however,arenotspecifictothisefficaey

snpplemen$butratheraddressup&tingtheentiremicrobiologysectionandincludeinformationonthesusceptibilityof

morerecentisolatesthattheapplicantsubmittedwiththeeflicacysupplement.

Awwriate SWtiOIISof ~. M~OXIW’Ssiged offc~~ review x well as the recommended labeling changesW= st
totheapplican$Pfrzer,inMay 1996.A teleconwas hel~withtheapplicantonMay 21,1996,toanswerquestionsandget

theirfexxtbackregardingtheproposedlabeling.Mostoftheteleconwas directedbytheapplicaatregardingwhy Iabeiing

forusem thetreatmentof inkctionsm pediatricpatientswas notbeingnxxtunendedfm approval.The

revisionstotheMicmbioiogy subsection were discussed especiallytheinformationregardingm vitroresistmceof

ampidlin.hdbactamtoseveralgram-negativepathogensbasedon theisolatedatasubmittedwiththesupplement.The

applicant,asrepresentedm tbetel~ appearedtotallyunawarethesedatahadbeensubmittedaudwasunpreparedto

addressthisdiningthetelecat.Itwasrequestedoftheapplicanttocmsiderthelabelingrevisionsasspecifiedby the
. Divisionandtorespondtothese.Afterseveralweekstherewasnoresponsefi-orntheapplicautandameetingscheduled

withPfizerforJuly30,19%, was cauceiedby theapplicant.Inordertocome toclosureon thisveryoldoutstanding

snpplemengtheappropriateDivisionmembers,rncludingDr.FeigdjtheActinglXvi&onDirector,metinternally.

Mti~_W~ti~m~30,1 W, fiw~dtid4to ~matetiekhbg recommendationsrnto

thosethatareapeciktotheefficacysupplementwhichmqnstedinformationregardingusem thepediatricpopulationfimn

thoserecommendationsthatapplytotheNDA m generalji.e.,themicrobiologyremmmendations.

Inadditiousincetheclin+alreviewteamusedthefinalpediatriclabelingrulepublishedDecember 13,1994,tosupport

its~dations fortheappmvd oftheuseofIJnasyninthetreatmentofskinandskinstmctureinfectionsinpediatric
patientsoneyearofageorolder,Dr.Roberts,thesecondaqyreviewer,discussedthelanguageofthelabdingwiththe

PediatricSubcommitteem theirmeetingon M@ 28,1996.TheirrecommendationswerecxmveyedtoDr.Maloney,

however,theywereneverincorporatedrntothefabelingreviewpriortoDr.Maloney’sdeparturefromtheagencyinearly

J@, 1996.

The purposeofthisAddendum to theLabelingReview is to:(1)includeonlythelabelingrecommendationsthatare
specifictothesupplementi.e.,thebiopharmrecommendations[CLINICAL PHARMACOLOGY andDOSAGE AND

ADMINISTRATION sections] andtheclinicalreviewerrecommendations[INDICATIONS AND USAGE,

—.



NDA 50-50s/s419
UM51xiFEDIAmCS
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PRECAUTIONS, ADVERSE REACTIONS, DOSAGE AND ADIWIIWSTRATION, and CLINICAL STUDIES
sections]. (The microbiologyreviewerrecommendationswillbe conveyedtotheapplicantseparately.);and (2)to

incorporatetherevisionsasrecommendedby thePediatricSubcommittee.

LabelingReview

CLINICAL PHARMACOLOGY

1) TheIastparagmphofthissection(immediatelybeforethe Microbiology subsection) should be revised to read as
follows:

2) Inadditionjpleaserncludethe forpediatricpatientsinthissectionofthe

labeling.

MICROB1OLOGY “

The reviewheuxnrnendation.sforthissubsectionwillbeconveyedseparatelytotheapplicantasnotedabove.

INDICATIONS AND USAGE

Thisseetionshouldreadasinthelabelingsubmittedwiththesupplementwithoneaddition.AftertheindicationforSkin

and Skin Structure infections anoteshouldbepladithatreadsasfollows:

,

PRECAUTIONS

The Pediatric Use subsection should be revised to read as follows:,

‘

ADVERSE REACTIONS / ,

Two subsectionsshouldbe createdin this section:Adult Patients and Pediatric Patients. The subheading “Adult
Patients” shouldbeplacedbefiomtheADVERSE REA~ONS sectionofthecurrentlabeling.Itshouldreadasfollows:



SDA 504j08fS-019
LNtsYx:PEDLmucs
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“ADVERSE REACTIONS

Adult Patients: UnasynisgenerallywelltoIerated.ThefoIIowing...”.

Thenew subsectionshotidreadasfollows:
—

DOSAGE AND ADMINISTRATION

CLINTCAL STUDIES

A CLINICAL STUDIES sectionshouldbe added to the labeling and be tied afkr the OVERDOSAGE section and
before tie DOSAGE AND ADMINISTRATION section. This section should read as follows:

..

/“ --

.
.



ND.A50-608/’S-019
u-N.Aslx’jmlxA-rIucs
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Conclusionslreeommendations:
The supplement(NDA50-608/S-019)is recommendedas approvablewiththeIabelingchangesas outlinedabove. It is
xeaxmnadedthatUnasynbeqpmwxl fmusemthetnxtmentofSkin and Skin Struetum Infections in pediatricpatients

Theapplicantshouldbe
notifiedoftheserecommendedactions.

sG— /-

RosemaryRbbhs, ~

MedicalTeam Leader/HFD-520

Ce: original NDA
Hl%-340
HFD-520
HFD-520/DepDir/LGavrilovich
HFD-520JMOMHamilton
HFD-520flTJ13kissa
HFD-880/Biopharm/HSun
HFD-520/Micro/PDionne
HFD-520iChedSRoy
HFD-520~jMn@Fogarty
HFD-520/RRo W08- 16-96/N50608.S19

Concurrence only
HFD-520/ActDivDirlDFeigid

@ q/fl17L

/.” --

.



Addendum #2 to

Date of addendum: September11, 1996

ND& Supolenlentnumber: 50-608/S-019

Labeling Re*iewforSupplement

Nameofdrug: Unasyn(ampicillinsodiumkulbactarnsodium)

Atmhcant: PfizerInc.

New York.NY 10017-5755

Bac&ound:
Thefrostaddmdnmto the labelingreviewfor this supplement}vasdonebjtheteamleaderandisdatedAugust1.1996.

Based onthisreview,anactionletterwaswrittenandsentforwardtoDr.Feigalforsignature.Dr.Roberts,theteamleader.
metwithDr.Feigalon September10.1996,todiscusstheletterandthelabelingchangestobesentwiththeactionletter
[oPfizer.Afterdiscussion.itwasagreedtomake thefollowingchanges:

CLEWCAL STUDJES section:

1) Deletethesubsection

2) InthesubsectionSkinand Skin Stnmtmw Infections in Pediatric Patients. deletethe

PRECAUTIONS section:

Inthesecondparagraphoftienew Pediatrics Use subsection.deletethesecondsentenceinparentheses.The second

paragraphshouldreadasfollows:

Recommendations:
1) The labelingchangestobe includedintheactionlettershouldbe revisedwithtiechangesoutlinedinthis

addendum.

2) TherevisedactionlettershouldbeforwardedtoDr.FeigaIforreviewandsi~ature,

~:
Theabovecbangawertdkxamed+&hPadiIu Fog~,the projcetmaoagerfor lksyIL thisam, Shemadethechangesu oatbxt
dining thetetecon.She@t inctudethesechangesin theactionktier and fotwardit to Dr. Fcigd.

cc originalNDA

HFD-340
HFD-520
HFD-520/DepDir/LGavriiovich
HFD-520/A40/HHamihon
HFD-520fWBLeissa

,.

I-IFD-880/13iopharm/HSun‘
HFD-520/Micro/PDionne
HFD-520/ChexnlSRoy
HFD-520/ProjMng/PFogm
HFD-520/RRoberts/09-11-96/’N5O6O8ad2.s19

Concurrence only:
HFD-520/AcWDirIIFeigal

*

+’./2.f~

,

—
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mu [m G+F(CCR
MEMORANDUM-TO-THE-FILE

Date: November 26, 1996

NDA 50-608/S-019
Unasyn (ampicillin sodium/Sulbactam sodium) IM/TV
Pfizer Inc.
Submission dated: October 9, 1996

The submission dated October 9, 1996, is the firm’s response to our approvable letter
dated September 11, 1996. The firm has incorporated all of our labeling charges that we
requested in our approvable letter except one in the CLINICAL PHARMACOLOGY

section (see Biopharm review).

Recommendation: This supplement should be approved based on the submitted draft
labeling.

cc: NDA Arch (NDA 50-608/SE5-019)
HFD-520
.@FD-520)RWvisatos/BLeissa/ T stle~

/N50608MF.MO 77*L II L~ 4L

..

, --

, ,

-*
.-. .’:

-— ..... .. .
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MEDICAL OFFICER’S REVIEW
NDA: 50-608, SUPPLEMENT NUMBER SE5-019

AMPICILLIN/SULBACTW SODIUM (UNASYN)

CLINICAL EFFICACY FOR PEDIATRIC PATIENTS



NDA 50-608, Supplement Number SE5-019
Ampicillin”/Sulbactm Sodium (Unasyn)

I.

II.

MEDICAL OFFICER’S REVIEW
NDA: 50-608, SUPPLEMENT NUMBER SE5-019
AMPICILLIN/SULBACT~ SODIUM (UNASYN)

CLINICAL EFFICACY SUPPLEMENT FOR PEDIATRIC PATIENTS

TABLE OF CONTENTS

O=RVIEW OF SUPPLEMENT SUBMISSION

APPLICANT
DRUG
MATERIAL REVIEWED
RELATED IND
PROPOSED LABELING
CHEMISTRY, MANUFACTURING AND CONTROLS
NONCLINICAL PHARMACOLOGY AND TOXICOLOGY
HUMAN ’PHARMACOKINETICS AND BIOAVAILABILITY
MICROBIOLOGY

REVIEW OF CLINICAL STUDIES

INDICATION:. SKIN AND SKIN STRUCTURE INFECTIONS
Protocol 89CE20-0449
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MEDICAL OFFICER’S REVIEW OF NDA 50-608: SUPPL. SE5-019

DATE
DATE
DATE
DATE
DATE
DATE
DATE
DATE

OF SUBMISSION:
RECEIVED BY MEDICAL OFFICER:
REVIEW INITIATED:
DRAFT #1 (SSTI) TO SUPERVISOR:
DRAFT #2 (SSTI) TO SUPERVISOR:
DRAFT #3 (1A) To SUPERVISOR:
REVIEW COMPLETED:
REVIEW SUBMITTED FOR CONCURRENCE:

October 30, 1993
Aqust 18, 1994
October 10, 1994
February 6, 1995
May 1, 1995
October 2, 199s
January 6, 1996
January 26, 1996

I. OVERVIEW OF SUPPLEMENT SUBMISSION

APPLICANT: Pfizer Pharmaceuticals, Inc.
235
New

DRUG :

Generic Name: , Ampicillin

Trade Name: uNAsYN@

East 42nd Street “
York, New York 10017 . .

sodium/sulbactam sodium

Chemical Name: Ampicillin sodium:- monosodium (2S,5R,6R)-6-[(R)-2-amine-
2-phenylacetamidol -3,3-dimethyl- 7-oxo-4-thia-l-
azabicyclo [3.2.0]heptane- 2-carboxylate

Sulbactam sodium: sodium (2s, 5R)-3,3-dimethyl-7-oxo-4-
this-l-azabicyclo [3.2 .O]heptane-2-carboxylate 4,4-dioxide

Molecular Formula: Ampicillin sodium: C@lBNJJaOtS
Sulbactam sodium: C~H@NaO&

Molecular Weight: Ampicillin sodium: 371.39

Sul.bactam sodium: 255.22

Drug Category: Beta-lactam/beta-lactamase inhibitor

Route of Administration: Parenteral

Dosage Form: Powder for reconstitution/IV or IM injection

How Supplied: As sterile off-white dry powder in glass vials and
piggyback bottles

Vials/Bottles: 1.5 g of UNASYN = 1 g ampicillin + O.S g sulbactam
3.0 g of UNASYN = 2 g ampicillin + 1.0 g sulbactam

MATERIAL REVIEWED:

- Original 46 volumes containing clinical studies of pediatric patients
skin and skin structure infections,

...

.

with .

- Summary of clinical studies conducted outside the United States
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Medical officer’s Comment: 58 patients participated in a U.S.
noncomparative study of Unasyn in the treatment of periorbital/facial
cellulitis (study terminated prematurely due to low enrollment) . Data
will be used in pharmacokinetic and safety evaluations only.

RELATED IND: IND

PROPOSED LABELING:

.=.’ --

,
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II . REVIEW OF CLINICAL STUDIES

INDICATION: SKIN AND SKIN STRUCTURE INFECTIONS
Protocol: 89CE20-0449

Title: A MultiCenter Comparison of 2:1 Ampicillin/Sulbactam (Unasyn) Versus
Cefuroxime in the Treatment of Skin and/or Skin Structure Infections
of Bacterial Etiology in Hospitalized Pediatric Patients.
[Volume 13 (study synopsis) through volume 161

Study dates: August 16, 1990 -- May 18, 1992

Objective: To compare the safety and efficacy of parenterally administered
unasyn and cefuroxime in the treatment of hospitalized pediatric
patients with skin and skin structure infections.

A. STUDY SUMMARY

Design Overview:

Method of Patient

Open-label, randomized, comparative multicenter study of
parallel design.

Assignment:: Randomization code was designed to result in
assignment of two patients to Unasym for each
patient assigned to cefuroxime.

Inclusion criteria”: Males or females age 3 months through 11 years of age who
were hospitalized and required parenteral antimicrobial
therapy for skin and/or skin structure infections (SSTI)
of presumed bacterial etiology. The investigators based
their diagnosis of SSTI on findings in the medical
history, physical examination, and other appropriate
diagnostic findings. At the initial clinical evaluation
the patient was required to be classified by the
investigator into one or more of the following groups:

(1)
(2)
(3)
(4)
(5)
(6)

(7)

Superficial and bullous impetigo
Folliculitis, furunculosis, and carbunculosis
Hidradenitis
Wound infections (surgical or traumatic)
Erysipelas
Cellulitis, including periorbital and facial
cellulitis and cellulitis secondary to a viral
exanthem
Other

Written informed consent from the parent or legal
guardian of each minor patient enrolled in the study..was
required.

Medical Officer’s Coxmnents: Investigators were required to record signs “-
and symptoms consistent with skin or soft tissue infection --redness,
swelling, drainage, ulceration, and pain--, however, no minimum criteria
for diagnosis of SSTI were speciEied. Further, specific SSTI diagnoses,
i.e., cellulitis, furungulosis, or abscess, were not defined in the
protocol. The diagnosis of each patient was left to the discretion of ,
the individual investigator.

Exclusion criteria: Prospective patients were

1. Had known or suspected

excluded as follows:

hypersensitivity to penicillins
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2.

3.

4.

5.

6.

7.

8.

9.

10.

11.
.

or cephalosporins.

Had received successful ant.lrn~=ob~al t@=PY (as
evidenced by either a clinical cure or improvement or
eradication of the infecting pathogen) or any
parenteral antimicrobial within 48 hours of study
entry.

Were terminally ill or had an underlying disease
thought to have the potential to interfere with
evaluation of the efficacy or safety of study drug.

Had immunologic (including neutrophil) disorders or
cytopenias (leukocyte count e 3000/mm3 , platelet. count
< loo,ooohn?, hemoglobin less than 8.0 mg/dL) .

Had clinically significant renal dysfunction (evidenced
by one or more of the following: serum creatinine
greater than 2.5 mg/dL, BUN greater than 50 mg/dL or
estimated creatinine clearance less than 50 mL/min/l.73
m? body surface area) .

Had poorly controlled diabetes mellitus.

Had a glycogen storage disease or a strong family
history of a glycogen storage disease.

Were in a clinical study of another investigational
drug or had received another investigational drug
within the previous four weeks.

Were pregnant, likely to become pregnant, or nursing.

Had signs or symptoms of meningitis. All patients 18
months of age or younger with facial (buccal) or
periorbital (preseptal) cellulitis, evidence of
sepsis or Hemophilus influenza infection were
required to have a lumbar puncture to rula out central
nenous system infection prior to entry into the study.

were diagnosed (by clinical and/or radiological
evaluation) with osteomyelitis or suppurative
arthritis.

Study Drugs and Dosage:

Duration of therapy: The

Ampicillin/Sulbactam: 150-300 mg (100-200 mg
ampicillin/50-100 mg sulbactam) per kg of body
weight (up to maximum of 40 kg) , administered
daily in equally divided doses every 6 hours via
the intravenous or intramuscular route.

..
Cefuroxime: 50-100 mg/kg administered daily in
equally divided doses every 6 to 8 hours via the
intravenous or intramuscular route.

ma~i’mum period of treatment was based on the
investigator’s clinical judgment and patient response,
but was not to exceed 14 days.

concomitant medications: With the exception of the optional transitional
(oral) medication, no antibiotics other
than the study drugs were permitted during the
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study .

Transitional
therapy (Oral) : The investigator had the option of prescribing a

course of oral antimicrobial therapy after t~eatment
with parent,eral study drug was completed. The use of this
type of transitional therapy is common practice
in pediatric medicine. The decision to prescribe or omit
oral antimicrobial therapy and the choice of oral drug (if
any) was made by the investigator; the study protocol
provided no criteria for use (or omission) of oral
transitional antimicrobial and did not identify any
preferred oral drug.

The study protocol did, however, identify objective -
criteria to be met prior to transition to oral
therapy. These criteria were:

(1) A minimum of 72 hours of parenteral therapy
(2) A minimum period of 24 hours afebrile
(3) Improvement/resolution of signs and symptoms of

infection

For patients who required transitional oral therapy,
susceptibility testing of the original pathogen, if
isolated, to the oral antimicrobial agent used was
reqired.

Adjunctive therapy: Adjunctive surgical therapy for the skin and skin
structure infections was at the investigator’s
discretion; however, the name and date(s) of the
procedure were to be recorded.

Schedule of assessments: The following chart (prepared by the applicant)
summarizes the schedule of clinical and
microbiological evaluations during the study
trial, and the subsequent text reviews protocol
recommendations for clinical, microbiologic
and safety assessments during the study:

.
.
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CLINICAL AND MICROBIOLOGIC ASSESSMENTS FOR PROTOCOL 89CE20-0449

*

r

last I&xDay 10-14Days
During Day of of Oral Post-

Pre- Parenteral Parenterai Therapy (if Therapy
Assessment treatment Therapy Therapy applicable) (FQllow-up)

!
Medicd$Hkto~/
Physical Exam x .,

SignsandSymptoms x Daily x x x

ClinicalResponse x x x

CulturesofInfecmd
Site x x’ x x’ x’

Blood Cultures x Repeat every 48hours until negative

Bacteriological
Res&nse x x x

RePeat abnormal and
clinicalMoratory relatedvidueuntil normal
Tests x x= x or return to baseline

a - Every 3-5 days if mated is available.
b -If mated is available. A

c - Every 3-5 days..:
. >

,/’
/“

—
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CLINICAL ASSESSMENTS:

Pretreatment evaluation:

Signs and symptoms: m

The initial evaluation was to be performed
prior to start of therapy, and the infection was
to be classified by the investigator into one or
more of the followkg subgroups: superfi,clal and
bdlous impetigo, folliculit~s, furunculosls, and
carbunculosis, hidradenitis, wound infections
(surgical or traumatic), erysipelas, or
cellulitis, including preseptal, buccal or
cellulitis secondary to a viral exanthem (e.g.,
varicella) .

assessment of signs and symptoms and
measurement of body temperature were to–be perfo&n=d during the
pretreatment evaluation, daily during study drug (parenteral)
therapy, at the end of study drug therapy, at the end of oral
therapy (if applicable), and at a follow-up visit after the end of
all antimicrobial therapy. Each of the following signs and symptoms
was to be rated by the investigator on a scale of absent, mild,
moderate, or severe (0,1,2,3):

-- Pain
-- Re&iess or discoloration
-- Swelling
-- Drainage
-- Ulceration or tissue necrosis

Clinical response: See EVALUABILITY CRITERIA AND EFFICACY EVALUATIONS
Section to follow

MICROBIOLOGIC ASSESSMENTS:

Specimen Selection: Specimens for microbiologic evaluation were to be
obtained from the infected site of each patient prior
to initiation of antimicrobial therapy. If clinically
indicated, follow-up specimens from the infected site
were to be obtained every 3-5 days during therapy, at
the end of study drug (parenteral) therapy, at the end
of oral therapy (if applicable), and “at the 10-14 day
post-therapy evaluation.

Venous blood was to be obtained for culturing at the
discretion of the individual investigator. If
performed, pre-treatment blood cultures were to be
obtained prior to the initiation of antimicrobial
therapy, with one set of blood cultures to be obtained
from each of two different, non-infected sites, with-a
several minute interval between each venipuncture; if
the child’s size precluded obtaining two sets of blood ,, ..
cultures, a single set would be accepted to suffice.

F

If any pre-treatment blood culture yielded microbial
growth, a set of. follow-up cultures were to be obtained
every 48, hours titil they did not yield bacterial
growth.” Each follow-up series was to consist of two
sets of blood cultures. ,

All patients 18 months or younger with facial (buccal)
or periorbital cellulitis or evidence of sepsis” or
H. influenza infection were required to have a lumbar
puncture to rule out central nervous system infection

,

—

—--
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prior to randomization to study drug; moreover,
patients of any age with evidence of bacterial
infection of the central nervous system were not to be
enrolled in the study or, if already enrolled, were to
be immediately removed and treated with an appropriate
antimicrobial.

Specimen processing: Aerobic cultures and a gram stain were to be performed..
on all specimens and, when indicated, anaerobic
cultures were to be performed on all uncontaminated
specimens obtained from normally sterile sites. Each
probable pathogen was to be identified to the species
level, and to be tested for antibiotic susceptibility
and beta-lactamase production.

In Vitro Suscentibi litv Test Methods: AU pathogens were to be tested
for susceptibility to ampicillin, ampicillin/sulbactam (Unasyn) , and
cefuroxime either by disk diffusion method or by minimum inhibitory
concentration (MIc) determination.

Medical Officer’s Comment: Ampicillin/sulbactam susceptibility
testing methods were established in NDA 50-608 and published in the
approved package insert and in the National Committee for Clinical
Laboratory Standards (NCCLS) documents. In the skin/skin structure
study, pathogens were also tested for susceptibility to an oral
transitional antibiotic when applicable.

The recommended broth or agar dilution methods of susceptibility
testing were described in the a proved package insert.

3
Tubes were

inoculated to contain 10‘3to 10 organisms/mL and plates were
spotted with 10A organisms. Ampicillin/sulbactem was diluted using
a fixed 2:1 concentration ratio and the minimum inhibitory
concentration (MIC) was reported in terms of ampicillin in the
presence of sulbactam at a constant 2 parts ampicillin to 1 part
sulbactam. The MIC interpretive criteria for ampicillin/sulbactam
used in these studies (and contained in fie approved package insert)
are presented in Table 2 below:

Table 2. Mrcrnterpretive mtdaforhnpidmdsulb- ‘

Itoderately

9f9Mfsse Suscemib{e Suscemfb[e Reefstan{

Grn-negativeentsrks’
erd staphylococci SS

Hesmphilus S2

Enterococcit -.

W3nenter~ 1 streptococci
ad other grewposjtfv@ SO.12

..
2

“Concentrstims wesented ●e jn ss/=1 of qici {t {n.
thccording to MCCLSr=omervie tioms, the interpretive
tien tesclns enterocsccj,nonmterococslstrept~ci
the S= ss those used for mq{cillfn.

16 . ?52

.- 24

a 216

0.2s-2 24

crfterisfor arpici[lin/su(bct=
ad other gram-positives shodd be

.,

.
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For the disk diffusion method, the disk mass to be used for each
antibiotic is as follows: ampicillin (10 mcg) , ampicillin/sulbactam
(10 mcg/10 mcg), and cefuroxime (30 mcg). The zone diameter
interpretive criteria for ampicillin/sulbactam used in these studies
are presented in Table 3 below:

Table3. Zm “~ Inmqmdh Critl!rhf= Aalpicml/sulba@txxl

Moderately
0r9misms Suscegtib[e Susceotib[e R~istmt

Gr-negstiveenterics
d Stqhylocoai Z17 m

Hesmphilus ?20=

Enterococci” -.

Ikx9emerocmcai streptococci
-other grae-positiw* t30 m

●Accordiw to WaS ~tiau, the interpretive
themtutirq enterococ.ci, momnterococat st&piocOCCi
the seinees thee d for qicflth

22-29ns Szzm

criteria for apicilli~ulbsctm
edother gr~positives chuldbe

For testing ampicillin/sulbactam against gram-negative enterics and
staphylococci the zone diameter interpretive standards recommended by
the NCCLS are different than those in the approved package insert.
The NCCLS standards (as listed above) in Document M2-A4 are: ~13 m,
resistant; 14-16 mm, intermediate; and > 17 mm, susceptible; while
product label criteria are ~ 11 mm, res~stant; 12-13 =,
intermediate; and z 14 =, susceptible. To insure standardization
across all sites, the NCCLS disk diffusion cr”iteria, rather than
those in the product label, were used to analyze the U.S.
microbiologic data in the present NDA supplement. NCCLS standards
are more conservative than those in the product label. .

In the present NDA supplement, anaerobic susceptibility testing was
conducted using agar/broth dilution methods or the disk elution test.-;” “-
The recommended procedures for bothmethods were referenced in the
NCCLS document M1l-T2. XIC breakpoints for ampici.llin/sulbactam
were: ~ 8 mcg/mL, susceptible;- 16 mcg/mL, moderately susceptible;
and z 32 mcg/mL, res~atant.

/’
Susceptibility testing methods and interpretive
other antimicrobial used in these studies were
the NCCLS in Documents M2-A4.

criteria for the
those recommended

,

by
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Beta-lactamase Test: All presumptive pathogens were to be tested for
constitutive beta-lactamase production using a rapid chromogenic
cephalosporin (e.g., nitrocefin) test if the organism’s ability to
produce beta-lactamase could not be predicted from a species
identification. Thus, gram-negative bacilli were to be routinely
tested, but pathogens in the genus Streptococcus would not.
(Enterococcus spp., if a presumptive pathogen, would be tested.)

SAFETY ASSESSMENTS:

Adverse Events: 2411 volunteered or observed adverse experiences were
to be recorded on the Case Report Form (CRF), specifying
the time of onset, duration, severity, outcome, and
relationship to study medication.

Laboratory Evaluation: Clinical laboratory tests were to be performed ic
each patient prior to initiation of therapy,
every 3-5 days during the course of the,rapy, and
on the last day of study drug (parenteral)
therapy. For any test result which was abnormal
at the end of study drug therapy, repeat testing
of the abnormal and related tests was to be
performed until the abnormality returned to
within the normal range or to the baseline value.

‘The clinical laboratory tests to be performed
were the following: Complete blood count
(including platelet count and differential) and
blood chemistries including creatinine, total
bilirubin, SGOT, SGPT, BUN, and electrolytes
(chloride, sodium, and potassium).

B. EVALUABILITY CRITERIA AND EFFICACY EVALUATIONS

APPLICANT-DEFINED EVALIJABILIm CRITERIA

According to the applicant, the evaluation of the efficacy of Unasyn in
treating pediatric patients w%th SSTI was based on the investigator’s
evaluation of a patient’s clinical and bacteriological response at the end of
parenteral therapy, end of oral follow-up therapy, and 10 to 14 days post
therapy. The criteria for efficacy evaluability were as follows:

1. Met protocol inclusion/exclusion criteria.

2. Received sufficient exposure to study drug therapy. Sufficient
exposure was defined as z 8 doses for patients in the Unasyn group ..and
>6 doses for patients in the cefuroxime treatment group treated with a
dosing regimen of every 8 hours and z 8 doses for patients in the
cefuroxime group treated with a dosing regimen of every 6 hours.

,-” .-

3. Had an appropriate pretreatment,culture specimen of the infected
site under study and/or a pretreatment blood culture which yielded at
least one pathogen thqught to be the causative agent of the infection.
The pathogen isolate~’from the pretreatment cultures also needed to be ,
susceptible to the assigned study (parenteral) drug.

4. Received no other parenteral antimicrobial therapy in the 48 hours
before the start of treatment with study (parenteral) drug. Use of
oral antimicrobial agents during this period were allowed.
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.
5. Received no other antibiotics during treatment with study (parenteral)

drug .

APPLICANT-DEFINED CLINICAL EFFICACY OUTCOMES

According to the applicant, the investigator performed an evaluation of the
clinical efficacy of the drug therapy at the end of the course of study drug
(parenteral) therapy, at the end of the course of oral therapy (if
applicable) , and 10-14 days after the end of all antimicrobial therapy. The
terms used to classify clinical response were different for the different
times of evaluation.

END OF STUDY DRUG THERAPY

Clinical Cure: This designation required that all of the following criteria
were met:

1.

2.

3.

4.

The patient was afebrile for at least 24
and symptoms either had resolved or were

The infected site appeared satisfactory,
or had occurred.

hours and other systemic signs
resolving satisfactorily.

i.e, normal healing was occurring

Relevant clinical laboratory tests were within either normal or expected
limits.

No additional antimicrobial therapy was required.
Medical Officer’s Comments: An assessment of clinical cure
could not be selected at the end of study drug therapy if the patient
received additional therapy with oral antimicrobial.

Clinical Improvement: This designation required that the clinical response
was sufficient to discharge the patient but did not meet all the criteria
necessary for Ilclinical cure” .

Clinical Failure: The response to the study drug was inadequate, and the
patient required alternative non-study therapy.

Not Evaluable: Determination of clinical efficacy was not possible.

END OF OFQL ~SITIONAL THERAPY (IF APPLICABLE)

Clinical Cure: This designation required that complete healing had occurred,
and no additional antimicrobial therapy was needed.

Clinical Failure: Recurrence of signs and symptoms of infection had occurred,
and additional antimicrobial therapy was required.

.-

Not Evaluable: The determination of clinical efficacy was not possible. .; ““

FOLLOW-UP AT END OF ALL THERAPY (10-14:DAYS POST-THERAPY)

Clinical Cure: This desiqnatlon reauired that complete healinu had occurred,
and no additional antimicrobial the;apy was needed:

Clinical Failure: Recurrence of signs and symptoms of
and additional antimicrobial therapy was required.

infection had occurred,

Not Evaluable: The determination of clinical efficacy was not possible-.
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According to the applicant, the investigator also performed an evaluation of
the bacteriologic efficacy of the drug therapy at the end of the course of
study drug (parenteral) therapy, at the end of the course of oral therapy (if
applicable) , and 10-14 days after the end of all antimicrobial therapy.
The following three classifications of bacterial outcome were used for
evaluations at each of the three evaluations periods:

Eradication: Elimination of probable pathogen(s) as determined by repeat
culture or absence of appropriate material for follow-up culture. All patient
cultures, including blood cultures, must be negative.

Failure: Persistence of probable pathogen(s) at the infected site after -
therapy. This may include partial elimination of multiple pathogens or the
appearance of a new pathogen(s) at the infected site.

Indeterminate: Bacteriologic outcome which could not be determined or
classified as eradication or failure.

Medical dfficer’s Comments: The medical officer used different criteria
from the applicant to determine evaluability. In consideration of the
known difficulties in obtaining adequate microbiologic specimens for
SSTI, the Division of Anti-Infective Drug Products (DAIDP), in the
‘Points to Considerm (PTC) document allows for the definition of a
clinically evaluable subpopulation as well as a clinically and
microbiologically evaluable subpopulation in trials designed to
demonstrate the safety and efficacy of drugs for SSTI.

In the review of this indication, the medical officer, therefore, has
adopted an approach which allows separate assessments of a patient’s
clinical and microbiologic evaluability. This approach allowed the
medical officer to capture important clinical data from patients who
were excluded by the applicant for problems with the microbiologic
diagnosis (such as the failure to perform appropriate cultures at
appropriate times) . It should be noted that the applicant developed
the SSTI protocol at a time before publication of the PTC document,
when bacteriologic confirmation of SSTI was still being requested by
the FDA.

Thus, as outlined in the PTC document, the medical officer defined
two evaluable populations. One population was considered clinically
evaluable only. Clinically evaluable patients included all
patients who met clinical evaluability criteria without regard to
bacteriologic evaluation. The second evaluable patient population was
defined as both clinically and microbiologically evaluable, which will
be referred to as the ‘fully evaluablew patient population in this
document. Fully evaluable patients included all patients who met full
evaluability criteria, which included required microbiologic data.

.>,.
MEDICAL OFFICER-DEFINED EVALUABILXTY CRITERIA

The following criteria were used by the medical officer to define a
CLIN’XCALLY EVALUABLE patient:

1. Patient was”between the ages of 3 months and sixteen years of age.

.. .. .-.,.

.
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2.

3.

4.

s.

6.

7.

.
A SSTI was diagnosed clinically by the presence of at least two of
the following signs and/or symptoms associated with SSTI: redness,
swelling, drainage, ulceration, pain, or the presence of fever
>38QC. If the findings of lymphadenopathy or lymphangitis were
observed and recorded by the investigator, these signs were
included as one of the two required specific signs and symptoms of
SSTI .

A clinical assessment was perfozmed at admission to the study, at
the end of study drug therapy, and no less than 5 days post-
antimicrobial therapy. If” the investigator had opted to treat with
a transitional course of oral therapy, the patient was required to
have a clinical assessment at the end of parenteral study drug
therapy, and a second at no less than 5 days after completion of
all antimicrobial therapy.

Note: Although the applicant considered patients who completed 48
hours of study drug evaluable at time of discontinuation of
parenteral therapy, the medical officer believes that some
time period must elapse between the cessation of
antimicrobial therapy and the assessment of study drug
efficacy. Both time allotted for drug to be eliminated from

“ the patient’s system, and time allotted for the
redevelopment of signs and symptoms of infection in
patients whose bacterial population ns suppressed but not
eradicated by the study therapy should be included in this
period. Therefore, the medical officer considered patients
whose post-treatment assessments were performed prior to 5
days after the completion of all antimicrobial therapy to be
not evaluable. It is presently DAWP Policy to require a
follow-up assessment after the discontinuation of all study
drugs .

A minimum of two full days of therapy (8 doses of Unas~ or 6
to 8 doses of cefuroxime) was required to be considered clinical
failures or successes.

The IDSA Guidances for the evaluation of anti-infective
drug products recommend that patients be considered evaluable if
they have received ~ 24 hours of treatment with a presumably
effective oral anti-infective drug within 48 hours
prior to receipt of study drug for an infectious process which
requires a standard duration of therapy of z 7 days.

Therefore, the medical officer considered any patient who had
received >24 hours of treatment with oral antimicrobial therapy
within 48 hours prior to receipt of study drug as not evaluable.-.
Additionally, any patient who had received parenteral
antimicrobial within 48 hours prior to enrollment was considered
not evaluable by the medical officer.

< --..,,

Patients receiving concurrent anti-infective therapy were
considered to be not evaluable.

,<’

Adjunctive therap~’’for the skin and skin structure infections was ,
to be performed at the investigator’s discretion; however, the
name and date(s) of the procedure were to be recorded in the CRF.
The medical officer considered surgical procedures performed within
48 hours of first receipt of study drug as adjunctive therapy;
surgical incision and drainage or wound drainage after 48 hours of
antimicrobial therapy was considered a failure of the study drug
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to contain the infection.

8. It is common clinical practice in pediatrics, when treating skin ““
and skin structure infections, to provide a portion of the
antimicrobial therapy via the parenteral route, and then transition
to an oral antimicrobial agent to complete therapy. The present
protocol allowed such transitional (oral) therapy, but is vague as
to protocol restrictions regarding duration of transitional oral
therapy. The protocol does state that the duration of
administration of parenteral drug was not to exceed 14 days.
Since it would be very uncommon in clinical practice to treat a
skin and skin structure infection for longer than two to three
weeks, the medical officer found it reasonable to also limit the
duration of transitional (oral) therapy to a period not to exceed
14 days. Thus, patients receiving greater than 14 days of
transitional (oral) therapy, following parenteral drug therapy,
“were considered not evaluable by the medical officer.

Nalte: lis the hbeling will need to address the
use of transitional (oral) therapy following parenteral
Unasyn administration for this indication, the medical
officer finds that establishing such evaluability criteria

“ will aid in providing clear, specific and clinically
relevant guidance on the use of transitional therapy
followin gparmteral Uhasyn administration.

The following criteria were used by the medical officer to define a
FULLY (clinically and bacteriologically) EVX.LDZBLE patient:

1.

2.

3.

A fully evaluable patient must meet all the above mentioned
criteria for clinical evaluability.

A pre-treatment culture was performed by appropriate technique
within 24 hours of enrollment.

A pathogenic bacteria was recovered from a baseline clinical
culture. In the majority of cases, the recovery of coagulase-
negative staphylococci, micrococci, Cozynebacterium species and
diptheroids represent the normal flora of the skin. Therefore,
for the most part, the medical officer considered patients in
whom only these organisms were recovered to be not evaluable
for microbiologic purposes.

Exception to this criterion was made for patients with
oropharyngeal infections or bite wounds; in such cases, these
microbiologic flora were considered to represent potential t.~e
pathogens.

4. Susceptibility testing was performed for both study drugs. -;:
The pathogen must be susceptib~e to the assigned treatment
regimen.

5. A post-treatme+” culture was performed greater than 5 days
post-therapy, ,&r, Wno source to culturen was documented by the
investigator.

Note: B the labeling for ampicillin/sulbactam specifically
claims efficacy in the eradication and treatment of
infections caused by ampicillin-resistant,
ampiciHin/sulbactam susceptible, beta-lactamase
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positive organisms, the medical officer also
evaluated a subset of the fully evaluable patients whose
baseline pathogens demonstrated ampicillin-resist~ce,
ampicillin/sulbactam susceptibility and beta-lacta.m.ase
production. This subset of the fully evaluable patient
population with ampicillin-resistant, beta-lactamase
producing baseline pathogens will be referred to as
CRITXCAL PATHOGEN h’VALu4BLE patients during efficacy
analyses.

In s—=-w’ the following criteria were used by the “
medical officer to define a CRITICAL PATHOGEN EV’UABLE
PATIENT:

1. A critical pathogen evaluable patient must meet all
the criteria for a fully evaluable patient.

2. The pathogenic bacteria recovered from the baseline
clinical culture must be demonstrated to be
ampicillin-resistant, ampicillin/sulbactam
susceptible and beta-lactamase positive.

MEDICAL’OFFICER-DEFINED CIJNICAL EFFICXX OUTCOMES

The medical officer also used different terms and criteria for
determining efficacy outcomes. According to the medical officer,
evalueble patients could be assigned a clinical outcome indicating
failure at any time after receiving 48 hours of the study drugs. The
clinical outcome of success could only be assigned at the post-
therapy evaluation. The medical officer used the following response
categories to describe clinical failure at any time during study
therapy and clinical success at the post-therapy evaluation:

Failure: The persistence of major signs or symptoms of SSTI
requiring removal from study drug therapy, or the administration of
additional or-alternative therapy, including surgical intervention,
or the development of any new signs or symptoms of SSTI.

Note: The response of failure could be assigned after 48 hours on
therapy if the patient was removed from the study for the
persistence or worsening of symptoms, or was treated with
alternative or additional therapy.

Success: The complete resolution of all major signs and symptoms
used to initially document the infection. No new signs or s~toms
of infection could have developed either during or after treatment.

MEDICAL OFFICER-DEFINED MICROBIOLOGIC EFFICACW OUTCOMES ,.’
.,.

According to the medical officer, @valuable patients could be
assigned a microbiologic outcome indicating failure at any time after
receiving 48 hours of. the study drugs. The microbiologic outcome of
eradication could oq~y be assigned at the post-therapy evaluation.
The medical office~’used the following categories to describe the
microbiologic outcome:

Failure:

A.) Documented Persistence: The causative organism was -
recovered from a post-treatment culture or the organism was

,
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recovered from a during treatment culture and the patient
was placed on alternative antimicrobial therapy.

Pres umptive Persistence: The patient had continued signs
and/or symptoms of SSTI at the post-treatment evaluation but
no organisms could be recovered from culture; or the patient
was placed on alternative antimicrobial therapy at any time
after the first 48 hours of study drug therapy for the
persistence or worseqing of signs and/or symptoms and no
organism was recovered from culture or a culture was not
performed.

SuPerinfection: A new organism was recovered from
a post-treatment culture and signs and/or symptoms of.SSTI
continued to be present in the patient; or a new organism
was recovered from a during-therapy culture and the patient
was started on an alternative antimicrobial therapy.

Eradication: At the post-treatment assessment, the causative
organism was not recovered from a culture of the involved area; or
sufficient clinical resolution had occurred such that there was no
material/site, available for culture.

NOTE: To be considered a ‘fully evaluable Successm, the patient must have
clinical success and bacteriologic eradication, or presumptive eradication.
If the patient developed superinfection, even during oral antibiotic
therapy, they were considered a clinical and bacteriologic failure.

c. STUDY DESIGN, PATIENT EVZUUATION, AND EFFICACY ANALYSES

Study Desiqn and Evaluabilitv

The applicant conducted this study protocol with patients enrolled by
investigators at 13 centers in the United States (note: one center enrolled no
patients for this protocol). Overall, 234 patients were enrolled.

The following table summarizes the number of patients in the intent to treat
and evaluable and nonevaluable patient populations as rendered by the
applicant and by the medical officer for each treatment regimen:

.

,/y
,’ ,
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INTENT TO TREAT (ITT) AND EVALUABLE AND NONBVALUABLE PATIENTS (PER APPLIcANT
AND MEDICAL OFFICER [MO]) BY TREATMENT REGIMEN

No. Patients Enrolled
(Intent to Treat Population [ITT])

No.
per

No.
per

No.

of Evaluable Patients
Applicant

of Nonevaluable Patients
Applicant

of Clinically Evaluable’
Patie~ts per MOW-

No. of Fully Evaluable
Patients Rer MO

No. of Nonevalu*le Patients
per MO

Unasyn Cefuroxime

154 80

..

59

95

60

(28)

94

8 includes clinically evaluable and fully evaluable patients
“ MO=Medical Officer

39

41 -

39

(24)

41

Medical Officer’s Comments: As outlined previously, the medical
officer’s criteria for evaluability differed from the applicant’s
criteria. Specifically, the medical officer’s criteria for evaluability
differed in 4 areas: 1) A clinically evaluable population was defined
wherein patients without baseline pathogens isolated in culture would be
considered evaluable. 2) Those patients who did not have follow-up
evaluation at least 5 days after all antimicrobial therapy was
discontinued were considered not evaluable. 3) Patients who received
oral antimicrobial for greater than 24 hours within 48 hours of study
drug administration were considered not evaluable. 4) Patients who
received greater than 14 days of oral transitional therapy following the
administration of parenteral study drug therapy were considered not
evaluable. These differences in evaluability crkteria led to differences
in categorizing patients as evaluable and not evaluable. Appendix A
lists by patient number and treatment regimen each patient whose
evaluability or outcome status differed between medical officer and :
applicant, with a corresponding reason for the applicant’s and medical
officer’s determination. Additionally, the next tables summarize and .<:
compare the applicant’s and medical officer’s reasons for excluding
patients from the efficacy analysis:

,./ .
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SUMNARY OF APPLICANT REASONS FOR EXCLUSION FROM EFFICACY ANALYSIS
(i.e., nonevaluable patients)

. REASON UNASYN CEFUROXIME

No baseline pathogen (NBP) 80 33
Prior parentexal antibiotic (abx) 2 0
Less than minimum therapy ,. 6
Inappropriate diagnosis : 1
Inappropriate dose o 1
No susceptibility data 1 0

TOTAL 95 41

SUKMARY OF MEDICAL OFFICER REASONS FOR EXCLUSION FROM EFFICACY
ANALYSIS (i.e., nonevaluable patients)

REASON UNASYN CEFUROXIME

Inadequate follow-up” (no F/U)
post-therapy 47
(i.e., C5 days)

24

Prior Antibiotics (abx)

(>24 hours oral) 25 8
(parenteral) 4 0

Less than minimum therapy 8 6

Inappropriate diagnosis* 5 0

Concurrent antibiotics 2 1

Retained foreign body o 1

Received >14 days transition
therapy 3 1

TOTAL 94 41
.

‘ Inappropriate diagnoses included CSF pleocytosis, prepatellar bursitis, ““-”
endophthalmitis, and mast’oiditis (2). .

>=

Patient Enrollment by Investigation Site

The following table presents the number of patients in the intent to treat
(ITT) and evaluable patient p,apulations (as rendered by the medical officer
and by the applicant) by investigation site:
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ITT (Patients MO Applicant
Enrolled) Evaluable’ Evaluable

Investigator Site T’ u’ (2’$ T u c T TJ c

Az imi Oakland,CA 104 69 35 22 12 10 42 21 21

Baker Houston, 4 2 2 3 1 2
TX

1 0 1

Daj ani Detroit, 16 11 5 9 6 3 7 5 .2
MI

Kim ‘ Los Angeles, 19 12 7 11 5 6 6 3 3
CA

Barson Columbus, 32 20 12 20 11 9 15 9 6
OH

Stephan ‘Cincimati, 10 7 3 7 5 2 4 3 1
OH

Stechenberg Springfield, 2 2 0 2 2 0 1 1 0
MA

Congeni Akron, OH 5 3 2 2 2 0 3 2 1

Karasic Pittsburgh, o 0 0 0- 0 0 0 0 0
PA

Long Philadelphia, 30 20 10 16. 12 4 16 14 2
PA

Aronoff Morganstown, 4 2 2 1 0 1 2 1 1
w

Schutze Little Rock, 3 1 2 2’ 0 2 1 0 1
Arkansas

Harrison Omaha, NE 5 5 0 4 4 0 0 0 0

TOTAL 234 154 80 99 60 39 98 59 39

.

I&

.

INTENT TO TREAT (ITT) AND EVALUABLE PATIENTS BY INVESTIGATION SITE

‘MO Evaluable=Medical Officer Evaluable (includes both clinically and fully
evaluable patients)

‘T=Total

.-

‘U=Unasyn
4C=Cefuroxime

-<.’ “-
./

Medical Officer’s Commen$s: Although one center (Oakland, CA) enrolled a
substantial proportion @ the total patients (44%), no center enrolled
greater than 50% of the’ ITT or evaluable patient populations.

.
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DemocrraDhics of Intent to Treat and Evaluable Patients

Medical Officer’s comments: Throughout the remainder of this review of
protocol SSS 89C320-0449, evaluable patients will refer to the subset of
patients as defined by the medical officer.

The following table compares-the demographics of the ITT and the
clinically and fully evaluable patients as rendered by the medical
officer: .,

PATIENT DEMOGRAPHICS FOR THE INTENT TO TREAT AND MEDICAL OFFICER EVALUABLE
(CLINICALLY AND FULLY EVALUABLE) POPULATIONS

Intent To Treat Clinically Fully Evaluable
Characteristic Evaluable

~1 ~z u c u c
N (%) N (%) N (%) N (%) N (%) N (%)

Total Patients 154 80 60 39 28 24

Sex
Male 90 (58) “40 (50) 35 (58) 16 (41) 11 (39) 10 (42)

Female 64 (42) 40 (50) 25 (42) 23 (59) 17 (61) 14 (58)

Age (months)

mean 51.6 56.4 52.2 54.3 53.4 52.2
range
median 36.5 58.0 37.5 60.5
mode 19.0 8.0 22.0 16.0

Race
White 50 (33) 25 (31) 30 (50) 15 (39) 6 (21) 9 (37)
Black 53 (34) 27 (34) 19 (32) 11 (28) 13 (47) 6 (25)
Hispanic 6 (10) 9 (23,) 4 (14) 5 (21)
Other 51 (33) 28 (35) 5 (8) 4 (lo) 5 (18) 4 (17)

Weight (kgs).

Male
mean 18.9 20.2 19.1 21.5 17.4 23.0
range

Female I .
mean 19.5 17.6 19.4 16.3 21.9 15.0
range

1 U=Unasyn ,,,.
2 C=Cefuroxime

..
.

Medical Officer’s Comments: The demographic characteristics of the
ITT and clinically and fully evaluable patients for both the Unasyn
and cefuroxime study drug treatment arms appear similar in gender
distribution, age, race and weight by gender. However, there is a
trend toward increased age for patients treated with cefuroxime in

.
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both the ITT and clinically evaluable patients. There is also a
trend toward increased weight for male patients assigned to the
cefuroxime treatment arm, and toward increased weight for
females assigned to the Unasyn treatment arm for all populations.

Evaluable Patients

Treatment Characteristics

The following table compares
evaluable patients receiving
cefuroxime:

..
treatment characteristics between
Unasyn and evalua.ble patients receiving

TREATMENT CHARACTERISTICS OF EVALUABLE PATIENTS BY TREATMENT REGIME-N

Characteristic Clinically Evaluable Fully Evaluable

Unasyn Cefuroxime Unasyn Cefuroxime
N (%) N (%) N (%) N (%)

Study drug unit dose
(mg/kg)
mean 70.3 44.6 70.0 45.1
range
median 74.0 49.2 73.4 . 49.7
mode 75.0 50.0 75.0 50-0

Study drug duration
(days)

mean 4.5 4-7 4.6 5.1
range
median 4.0 4.0 4.0 4.0
mode 4.0 4.0 4.0 4.0

Transition (oral)
therapy

yes 57 (95) 36 (92) 27 (96) 22 (92)
no 3 (5) 3 (8) 1 (4) 2 (8)

Oral therapy duration
(days )

mean 8.5 8.2 ‘8.5 7.7
range
median 8.0 8.0 8.0 7.0
mode 7.0 7.0 7.0 7.0

Surgical procedure
yes 10 (17) 7 (18) 5 (18) 6 (25)
no 50 (83) 32 (82) 23 (82) 18 (75)

rOTAL PATIENTS 60 “39 28 24
:/,,.

Medical Officer’s &mments: The average unit dose of
ampicillin/sulbactam administered in the clinically and fully
evaluable populations was similar; 70.3 and 70.0 mg/kg/dose,

,

respectively. Since ampicillin/sulbacta was generaliy administered
four times daily, and the median dose of ampicillin/sulbactam
administered to the clinically and fully evaluable patients wa-s 74.0
and 73.4, respectively, the majority of patients in the unas~
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treatment regimen received a daily dose of ampicillin/sulbactam
greater than or equal to 292 mg/kg/day. The average unit dose
of cefuroxime administered was also similar in the clinically and
fully evaluable populations; 44.6 and 45.1 mg/kg/dose, respectively.
Since cefuroxime was generally administered three times daily, and
the median dose of cefuroxime administered to the clinically and
fully evaluable patients was 49.2 and 49.7, respectively, the
majority of patients in the cefuroxime treatment regimen received a
daily dose of cefuroxime greater than or equal to 147 mg/kg/day.
The mean and median dosages of cefuroxime are higher than the
protocol dosage recoxmaendation of 50-100 mg/kg/day, but less than the
pediatric dosage recommendations for bone and joint infections and
meningitis (150 mg/kg/day and 200 mg/kg/day, respectively) . The
study drug duration was similar between evaluable patients in the
Unasyn and cefuroxime treatment arms.

Additionally, a similar number of Unasyn-treated and cefuroxime-
treated patients received oral transition therapy, and the”two groups
had similar durations of oral therapy. In the clinically evaluable
patients, the average duration of oral therapy was 8.5 and 8.2 days
for Unasyn- and cefuroxime-treated patients, respectively; in the
fully evaluable patients, the average duration of oral therapy was
8.5 and 7.7 days for Unasyn- and cefuroxime-treated patients,
respectively. Oral agents used in the two groups were similar and
included Augmentin, cephalexin, amoxicillin, penicillin, Ceclor, and
dicloxicillin. When the medical officer reviewed the clinical course
of all evaluable patients to determine what percentage of patients
met the transition criteria for oral therapy outlined in the
applicant’s protocol, a large percentage of patients from both
treatment regimens met the transition criteria. Of fifty-seven
patients receiving oral therapy in the clinically evaluable Unasyn-
treated group, 55 (96%) met the transition requirement prior to
initiation of oral therapy; twenty-seven of 27 fully evaluable
Unasyn-treated patients (100%) fulfilled transition criteria. A
similarly large percentage of the cefuroxime-treated patients also
met the oral therapy transition requirements; thirty-three of 36
clinically evaluabie cefuroxime-treated patients (92%) fulfilled the
transition criteria, and 22 of 22 fully evaluable patients (100%)
fulfilled the transition requirements.

The clinically and fully evaluable patient populations of the Unasyn-
and cefuroxime-treated patients were also similar in the percentage
of patients who underwent surgical procedures during the study
period.

Note: Since the majority of evalua.ble patients were treated wit.Q
transition (oral) therapy after discontinuation of parenteral drug
therapy, the medical officer finds that this aspec~ of the clinical
trial should be adequately related in tie labeling of uhasyn for _;; “
pediatric usage. Further, consideration should be given to
providing tie clinician with someinfonnation and guidance regarding
tbe criteria for transition to oral therapy.

,<,Z
,/

Primary Diagnoses of Inf&ction
,

The following table compares the primary diagnoses of infection between
evaluable patients treated with Unasyn and evaluable patients treated with
cefuroxime :

—
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PRIMARY DIAGNOSIS OF INFECTION FOR MEDIcAL OFFICER EVALUABLE PATIENTS
BY TREATMENT REGIMEN

Characteristic Clinically Evaluable Fully Evaluable
I t
Unasyn Cefuroxime Unasyn Cefuroxime
N (%) N (%) N (%) N (%)

..
Primary Diagnosis

Folliculitis/
Furunculosis/ 3 (5) 1 (2.7) 2 (7) o
Hidradenitis

Impetigo 3 (5) o 3 (11) 0“

Cellulitis/
Lymphadenit is/
Erysipelas 26 (43) 20 (51) 11 (39) 12 (50)

Wound Infection 16 (27) 16 (41) 9 (32) 11 (46)

Medical Officer’s Comments: Overall, the distribution of evaluable
patients by primary diagnosis is similar for the two treatment
regimens, with the majority of both Unasyn- and cefuroxime-treated
patients diagnosed with cellulitis/lymphadenitis/eqaipelas or wound
infection. Of note, is the increased number of patients with facial
or preseptal cellulitis in the Unasyn-treated patients of the
clinically evaluable patient population (10/60 [17%] vs. 1/39 [3%] ,
p=o.05).

Efficacy Analyses
.

CLINICAL EFFICACY RESULTS

Overall Clinical Outcome

The following table summarizes the clinical outcome as rendered by th”e
medical officer for the clinically, fully,
evaluable patient populations by treatment

and critical pathogen - .,.”

regimen:
...

j’

,/

/

/

—

,
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CLINICAL OUTCOME FOR MEDICAL OFFICER EVALUABLE PATIENTS BY TREATMENT REGI~N
II I 1

I Population Unasyn

Total I SI @

Clinically Evaluable 60 51 9
Patients

.,
Fully Evaluable 28 26 2
Patients

Critical Pathogen 16 15 1
Evaluable Patients

S=Success
2 F=Failure.
3%S=percent Successful Clinical outcome

Cefuroxime

%s3 Total s F %s

85.0 39 34 5 87.2

92.8 24 22 2 91.7

93.8 10 8 2 80.0

Medical Officer’s Comnents: Of the 60 clinically evaluable unasyn-
treated patients, 51 (85.0%) were considered clinical successes, and
9 (15.0%) were considered clinical failures. Of the 39 clinically
evaluable cefuroxime-~reaced patients, 34 (87.2%) were considered
clinical successes and 5 (12.8%) were considered clinical failures.

Examination of the subpopulation of fully evaluable patients
reveals that of the 28 fully evaluable Unasyn-treated
patients, 26 (92.8%) were considered clinical successes and 2 (7.2%)
were considered failures. Of the 24 fully evaluable cefuroxime-
treated patients, 22 (91.7%) were considered clinical successes, and 2
(8.3%) were considered failures. For critical pathogen evaluable
patients, a subset of the fully evaluable patient population,
fifteen of sixteen (93.8%) patients were considered clinical
successes in the Unasyn-treated group, and 8/10 (80%) of cefuroxime-
treated patients were considered clinical successes.

The 95% confidence intervals around the true difference in the overall
clinical success rates are as follows:

CLINICAL SUCCESS
MO Clinically Bvaluable:
MO FU1lY Evaluable:

[-O-18, 0.14]
[-0.17, 0.201

MO Critical Pathogen Evaluable: [-0.22; o.49j

Note: Using the DAIDP ‘two-tailed 95% confidence interval around the
- difference in outcomesw data analysis approach, the clinically
evaluable population confidence interval should cross zero and
remain within a lower bound delta of -0.15 to establish equivalence.~”
For the fully evaluable population, the confidence interval should
cross zero and remain within a lower bound delta of -0..10 to establish::’
equivalence. For critical pathogen eyaluable patients, the confidence
interval should cross zero and remain within a lower bound delta of
-0.10. Although the clinical ou”tcomes for Unas~- and cefuroxime-
treated patients appea~.’similar, because of the small numbers of
evaluable patients avqilable for efficacy analysis in this clinical
trial, Unasyn does nbt fulfill the regulatory definition of
therapeutic equivalence.

Clinical Outcome by Primary Diagnosis

,

The following tables report clinical outcome by primary diagnosis and
treatment regimen for the evaluable patient populations:
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CLINICAL OUTCOME BY PRIMARY DIAGNOSIS AND TREATMENT RE(
CLINICALLY EVALUABLE PATIENTS

Primary Diagnosis Unasyn

~1 #
I P I %s’

Folliculitis/
Furunculosis/ I I 1 I
Hidradenitis- I 3 I 2 I 1 I 66.7

Impetigo 3 3 0 100

Cellulitis/
Lymphadenitis/
Erysipelas 26 23 3 88.5

wound Infection I 16 15 I 1 I 93.7

Adenitis [ 2 ! o ! 2 \ o

Facial/Preseptal
Cellulitis “ 10 8 2 80

TOTAL PATIENTS 60 51 9 85.0

Cefuroxil

T-
N s

1 1

0 0

--1--20 17

16 16

i-

1 0

1 0

:MEN

F

()

0

3

0.

1

1

5-

lN=Number
2F=Failure
3S=Success
4%S=Percent Successful Clinical Outcome

CLINICAL OUTCOMS BY PRIMARY DIAGNOSIS AND TREATMENT REGXMEN
FULLY EVALUABLE PATIENTS

100

--

85.0

100

0

0

87.2

Primary Diagnosis Unasyn Cefuroxime

N] 5.2 1+ %s4 N s F %s

Folliculitis/
Furunculosis/
Hidradenitis 2 2 0 100 0 0 0 .-

Impetigo 3 3 0 100 0 0 0 --

Cellulitis/
Lymphadenitis/
Erysipelas 11 10 1- 90.9 12 11 1 91.6-

Wound Infection 9 9 0 100 11 11 0 100
.,

Adenitis 1 0 1 0 0 0 0 --

Facial/Preseptal
Cellulitis 2; .2 0 100 1 0 1 0

TOTAL PATIENTS 2$:’ 26 2 92.8 24 22 2 91.7 .

lN=Number
2F.Failure
3S.Success
“%S=Percent Successful Clinical Outcome



r

NDA 50-608, Supplement Number SE5-019
Ampicillin/Sulbactem Sodium (Unasyn)

31
.

CLINICAL OUTCOME BY PRIMARY DIAGNOSIS AND TREATMENT REGIMEN
CRITICAL PATHOGEN EtTALUABLE PATIENTS

Primary Diagnosis Unasyn Cefuroxime

~1 & $ %s’ N s F %s

Folliculitis/ .,
Furunculosis/
Hidradenitis 2 2 0 100 0 0 0 --

Impetigo 2 2 0 100 0 0 0 --

Cellulitis/
Lymphadenitis/
Erysipelas 6 5 1 83.3 6 5 1 83.3

Wound Infection 6 6 0 100 3 3 0’ 100

Adenitis o 0 0 -- 0 0 0 --

Facial/Preseptal
Cellulitis 0 0“ 0 -- 1 0 1 0

TOTAL PATIENTS 16 15 1 93.8 10 8 2 80.0

N=Number
‘F=Failure
3S=Success
4%.S=percent successful

Medical Officer’s

Clinical Outcome

Coxmnents: In the clinically evaluable patient
population, the overall clinical success rate was 85.0% for Unas~-
treated patients, and 87.2% for cefuroxime-treated patients; the majority
of patients in both treatment groups had a primary diagnosis of
cellulitis/lpphadenitis/erysipelas or wound infection, although as
previously noted, the Unasyn-treated patients population had a larger
number of patients with a primary diagnosis of faciallpreseptal
cellulitis. The clinical success rates for patients with a primary
diagnosis of cellulitisllymphadenitisierysipelas and wound infection are
similar for both Unasyn-and cefuroxime-treated patients. In the fully
evaluable patient population, the overall clinical success rate was 92.8%
for Unasyn-treated patients, and 91.7% for cefuroxime-treated patients.
The majority of patients in the fully evaluable population also carried a
primary diagnosis of cellulitis/lymphadenitis/erysipelas or wound
infection; the clinical success rates for these two primary diagnoses are
similar for both Unasyn- and cefuroxime-treated patients. In the -
critical pathogen evalueble population, the overall clinical success rate
was 93.8% for TJnasyxi-treated patients, end 80% for cefuroxime-treated -:’ “-
patients; the majority of patients had a primary diagnosis of
cellulitis/lymphadenitis/erysipelas or wound infection, and the clinical
success rates for these two diagnoses are similar for both Unasyn- and
cefuroxime-treated patien$s.

,/

Clinical Outcome by Stdky Drug Dosage and Duration and Transitional
Therapy Duration

,

The following tables evaluate clinical outcome by study dosage and
duration and transitional (oral) therapy duration for both clinically
and fully evaluable patients by treatment regimen:

——.
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STUDY DRUG DOSAGE AND DUTUiTION AND TRANSITIONAL THERAPY DURATION BY TRE21=NT
REGIMEN AND CLINICAL OUTCOME FCR CLINICALLY EVALUABLE PATIENTS

study Druq Dosaqe
(mg/kg/dose)

Study Druq Reciinien
Cefuroxime

p sN_34 E
N= 9 N=5

:&==
N=51

69.’? 44.3 47.1
72.6 49.1 50.0

70.5
74.0

mean
median
range

Study Druq Duration
(days)
mean
median ‘
range

4.2
4.0

5.8 4.7 5.4
6.0 4.0 4.0

Transitional (oral)
TheraDv Duration
(days)
mean

N=50 N=7 N=32 N=4

8.5
8.0

8.1 8.5 5.8
8.0 8.0 5.5median

range

Is=cliniCalsuccess
2F=clinical Failure

STUDY DRUG DOSAGE AND DURATION AND TRANSITIONAL THERAPY DUIWTION BY TREATMENT
REGIMEN AND CLINICAL OUTCO~ FOR FULLY EVALUABLE PATIENTS

Studv Druff Reqimen
Cefuroxime

~z

‘N= z z
~

‘N=2 N=2

Unasvn
~’
N=26

Studv Druq Dosaqe
(mg/kg/dose)
mean
median
range

69.8
73.4

73.9 44.7 50.2
73.9 49.5 50.2

., Studv Druq Duration
(days)
mean
median
range

8.0 5.1. 5.5”
8.0 4.0 5.5

4.4
4.0

Transitional (oral)
Therapv Duration
(days )
mean
median
range

N=25 N=2 N=20 N=2 ..-

8.5 7.9 5.5
8.5 7.0 5.5

8.5
8.0

..~.
,’

,Is=clj-nical success
2F=clinical Failure

,

Medical Officer’s Comments: Because a dosage range for both study” drugs
was permitted in the protocol, the medical officer compared the average
unit doses of study drug for both the Unas~- and cefuroxime-treated
evaluable patients by clinical outcome to ensure that clinical failures
were not associated with a lower dosing of study drug as compared to
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clinical successes. No significant difference in the average unit dose
of study drug administered was found between clinical successes when
compared to clinical failures for the evaluable patient populations of
both 6nasyn- and cefuroxime-treated patients. For both clinically and
fully evaluable patients treated with the Unasyn regimen, intravenous
antimicrobial therapy was demonstrated to be of longer duration in
patients deemed to be clinical failures; this difference was lese
pronounced in cefuroxime-treated patients, and did not reach statistical
significance. In the clinically evaluable patient population, patients
receiving cefuroxime who were determined to be clinical failures
received shorter durations of transitional (oral) therapy; although the
same trend is evident in the fully evaluable patient population, it did
not reach statistical significance.

MICROBIOLOGIC EFFICACY RESULTS
FULLY EVALJJABLE PATIENTS

Pathogen Level Analysis

The following table summarizes the bacteriologic outcome for each isolated
baseline pathogen per treatment regimen in the fully evaluable patients:

BACTERIOLOGIC OUTCOME OF PATHOGENS PER TREATMENT REGIMEN
FULLY EVALUABLE PATIENTS—

unasyn
~ #Erad

Orqanism
Classification

Gram positive aerobes

Staphylococcus
aureus* 18

Streptococcus pneumonia 1
Streptococcus pyogenes i’
Viridans group streptococcus 1
Corynebacterium spp.

Gram negative aerobes

Enterobacter spp.
●

Gram negative rod
Hemophilus influenza 1
Hemophilus parainfluenzae 1
Klebsiella spp. 1
Moraxella spp.

Gram negative
facultative anaerobes

Pas~eurella multocida 1
Pasteurella spp.

TOTAL ,31
,“

16
1
7
1

1
1
1

1

29

%Erad

89
100
100
100

--

--
--

100
100
100

--

100
--

93.5

Cefuroxime
g #Erad %Erad

12

11

1.

1
1

1
1

3
3

34

10

9

1

1
1

1
1

3
3

30

83.3
--

81.8
--

100

100
100
--
--

100
100 .

..

,:
.,

100
100

88.2

N.Number
#Erad=Number Eradicated
%-Erad=Percent Eradicated
*Organisms reported as Staphylococcus spp. (coagulase positive) and those
reported as Staphylococcus aureus have been grouped together under
Staphylococcus aureus.

—--- -—. —..——— ————
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Medical Officer’s Comments: There were 31 baseline pathogens isolated
from the SSTI of the 28 fully evaluable Unasp-treated patients, and 29 ~~
(93.5%) of these pathogenswere eradicated. The majority of these
pathogens belonged to two species, Staphylococcus aureus and
Streptococcus pyogenes; the eradication rate for S. aureus was 89%, and
the eradication rate for S. pyogenes was 100%. Additionally, there were
34 baseline pathogens isolated from the SSTI of the 24 fully evaluable
cefuroxime-treated patients, and 30 (88.2%) of these pathogens were
eradicated. The majority of pathogens isolated from the cefuroxime group
were S. aureus and S. pyogenes, with eradication rates of 83.3% and
81.8%, respectively. Of note, in the cefuroxime group was the isolation
of 6 isolates of Pasteurella species, with a rate of eradication of 100%.

The 95% confidence intervals around the true difference in the overall
bacteriologic eradication rates for the fully evaluable patients follows:

BACTERIOLOGIC ERADI~TION
MO Fully Evaluable: [-0.12, 0.221

Using the DAIDP “two-tailed approach”, the fully
confidence interval should cross zero and remain
delta of -0.10.

Patient Level Analysis

ewaluable population
within a l~w& bound

As previously stated, twenty-six of the twenty-eight fully evaluable patients
(92.8%) who received Unasyn were defined as clinical successes. These 26
patients were also defined as bacteriologic eradications; conversely, the two
clinical failures in the fully evaluable Unasyn-treated group were also
bacteriologic failures. Each of the two Unasyn-treated patients who were
designated clinical and bacteriologic failures had Staphylococcus aureus as
baseline pathogens. In the fully evaluable cefuroxime-treated group, 22 of
twenty-four evaluable patients (91.7%) were defined as both clinical successes
and bacteriologic eradications. The two clinical failures in the cefuroxime-
treated group were also associated with bacteriologic failures (both patients
had 2 baseline pathogens present, Staphylococcus aureus and Streptococcus
pyogenes) .

Medical Officer’s Comments: The 95% confidence interval around the
difference in clinical and bacteriologic efficacy at the patient
level follows:

CLINICAL SUCCESS AND BACTERIOLOGIC ERADICATION
MO Fully Evaluable: [-0.17. 0.201

As previously discussed, this confidence interval does not meet the DAIDP
requirements for demonstration of therapeutic equivalence.

CRITICAL PATHOGEN EVALUABLE PATIENTS
Ampicillin-Resistant, Beta-Lactamase-Positive Orqanisms

Pathogen Level Analysis

The following table summarizep~the bacteriolo~ic response for each isolated
baseline pathoqen per treatment regimen in the critical pathogen evaluable
patients:

..-.,...

,
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BACTERIOLOGIC OUTCOME OF PATHOGENS PER TREATMENT REGIMEN
CRITICAL PATHOGEN EVALUABLE PATIENTS

Orqanism

Staphylococcus aureus 16

Streptococcus pyogenes 1

TOTAL 17

N=Number
#Erad=Numbe’r Eradicated
%Erad=Percent Eradicated

Una syn Cefuroxime

#Erad %Erad x- %Erad

.,

15 93.8 10 8 80.0

1 100.0 4 2 50.0

16 94.1 14 10 71.4

Medical Officer’s Comments: There were 31 pathogens isolated from the 26
critical pathogen evaluable patients; twenty-six of these pathogens
were critical pathogens. The pathogens isolated from the critical
pathogen evaluable patients belonged to two species, Staphylococcus
aureus and Streptococcus pyogenes. The eradication rate for S. aureus
was 93.8% for -the Unasyn-treated group, and 80% for the cefuroxi.me
treated group. For Streptococcus pyogenes, the bacterial eradication
rate was 100% in the Unasyn-treated group, and 50% in the cefuroxime-
treated group. It should be noted that these failures in eradication of
S. pyogenes in the cefuroxime-treated group were both associated with
polymicrobial infections with Staphylococcus aureus.

The 95% confidence inte~al around the true difference in the overall
bacteriologic eradication rates for critical pathogen evaluable patients
follows:

BACTERIOLOGIC ERADICATION
MO Critical Pathogen Evaluable: [-0.10, 0.551

Using the DAIDP “two-tailed approach”, the critical pathogen evaluable
population confidence interval should cross zero and remain within a
lower bound delta of -0.10. Thus, the analysis of overall pathogen
eradication in the critical pathogen evaluable population meets the
regulatory requirements to establish equivalence; these results should be
considered, however, in the context of the small riumber of patients
analyzed, and the associated wide range of confidence interval obtained.
Further, if this trend for bacterial eradication was extrapolated, with
25 patients in each treatment regimen, the 95% confidence internal would
be (0.03, 0.43), indicating a greater bacterial eradication rate in the
Unasyn-treated patients compared with the cefuroxime-treated patients. -;: “’

The following table summarizes the bacteriologic response for each critical
patho~en per treatment regimen in the critical pathogen evaluable patients:

...-

,



NDA 50-608, Supplement Number SE5-019 36
Ampicillin/Sulbactam Sodium (Unasyn)

.

BACTERIOLOGIC OUTCOME OF CRITICAL PATHOGENS PER TREATKENT REGIMEN
IN CRITICAL PATHOGEN EVALUABLE PATIENTS

Cefuroxime

Orqanism
Classification

~ j#Erad %Erad N&?@_ %Erad

.,

Staphylococcus aureus 16 15 93.0 10 8 80.0

N.Numbe r
#Erad=Number Eradicated
%Erad=Percent Eradicated

Medical Officer’s Comments: There were 26 critical pathogens isolated
from the 26 critical pathogen evaluable patients. All critical pathogens
isolated were S. aureus. There were 16 critical baseline pathogens
isolated from 16 critical. pathogen evaluable patients treated with
Unasyn. Fifteen of 16 (93.8%) critical pathogens (i.e., S. aureus) in
the Unasyn group were eradicated. There were 10 critical pathogens
isolated from 10 fully evaluable patients treated with cefuroxime. Eight
of 10 (80.0%) critical pathogens (i.e., S. aureus) in the cefuroxime
group were eradicated.

The 95% confidence interval around the true difference in the critical
pathogen eradication rate follows:

CRITICAL PATHOGEN ERADICATION
MO Critical pathogen Evaluable: [-0.22, 0.491

Usinq the DAIDP ‘two-tailed 95% confidence interval annroachw. the
critical
zero and
does not

,
Patient Level

pathogen evaluable population confidence int~-=al should cross
remain within a lower bound delta of -0.10. Thus, this analysis
establish the regulatory definition of equivalence.

Analysis

Medical Officer’s Comments: In the final analysis for a critical
pathogen to be identified with skin and skin structure infections in the
Indications and Usage section of the-package insert, the critical
pathogen must have been eradicated and the patient must have had a ...
favorable outcome (clinical success). The eradication rate is calculated
by the following equation: .

The number of critical pathogens of a given genus and species eradicated
from critical pathogen evaluable patients who are clinical successes

.: x 100
.;’

Total number of critica~~pathogens of the same genus and species from ,

all critical pathogen evaluable patients (clinical successes + failures)

From the above table it is clear that the only pathogen studied in
sufficient number in the SSTI protocol was Staphylococcus aureus.

—— —.
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study druq: Unasyn

There were 16 critical S. aureus pathogens isolated from baseline
cultures; fifteen S. auxeus isolates were eradicated, and the patients
initially harboring these organisms were deemed clinical successes.
Thus, the successful eradication rate is 15/16 (93.8%) for critical S.
au.reus isolates.

study druq: cefuroxime ..

There were 10 critical S. au.reus pathogens isolated from baseline
cultures; eight S. aureus isolates were eradicated, and the patients
initially harboring these organisms were deemed clinical successes.
Thus, the successful eradication rate is 8/10 (80%) for critical S.
aureus isolates. -

The 95% confidence interval around the difference in clinical and
critical pathogen bacteriologic efficacy at the patient level follows:

CLINICAL SUCCESS AND CRITICAL PATHOGEN ERADICATION
MO Critical Pathogen Evaluable: [-0.22, 0.491

Using the DAIDP ‘two-tailed 95% confidence inte~al approachn, the
critical pathogen evaluable population confidence interval should cross
zero and remain within a lower bound delta of -0.10. Therefore, this
analysis does not establish the regulatory definition of equivalence.

.–

,-....

/.{.,/
..
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D. SAFETY ASSESSMENT: Skin and Skin Structure Infections in Pediatric
Patients

Medical Officer’s Conments: TO assess the safety of Unasyn in pediatric
patients, the medical officer reviewed and analyzed the safety database
provided by the applicant for patients enrolled in the skin end skin structure
infection protocol (89CE20-0449). The medical officer also reviewed and
analyzed the safety database provided by the applicant for patients enrolled
in the periorbital/preseptal and facial.cellulitis protocol (90CE20-0493),
which was designed as a prospective, non-comparative open-label study.
Although this study was terminated because of low enrollment, the medical
officer reviewed the safety profiles of patients treated under this protocol
in order to obtain additional information which could be useful in evaluating
the safety of administration of Unasyn a“smonotherapy in pediatric patients.
The information regarding the safety of patients studied under the protocols
89CE20-0449 and 90CE20-0493 has been taken from the applicant’s report, which
has been reviewed by the statisticians at the Food and Drug Administration for
appropriateness and accuracy. Tables used in the subsequent review of safety
parameters which have been imported from the applicant’s report/summary of
this protocol will be identified as such throughout the discussion.

38

Criteria for Inclusion in Safety jlnalyses

The applicant included any patient who
drug in the safetyanalyses (intent to

1. SKIN AND SKIN STRUCTURE INFECTIONS

Safety Parameters

Adverse Events

received at least one dose of study
treat population) .

DATAEASE (Protocol 89CE20-0449)

Ml adverse events occurring during and up to 30 days post-treatment were
reviewed by the Pfizer Project Physician to determine if any should be
classified as “serious.” Xil deaths reported to Pfizer are included in the
applicant’s report regardless of timing. Serious adverse events were defined
as those which met one or more of the following criteria:

The adverse event:
.

A

was fatal (any known death was reported as a severe adverse event, even if
it occurred more than 30 days post-treatment) .
was life-threatening or potentially life-threatening
resulted in permanent disability
required hospitalization or prolongation of a hospital stay

.-
:..

involved cancer, a congenital anomaly, or the result of a drug overdose
suggested significant hazard to the patient .-’:..,,

summary of serious adverse events by treattient regimen is presented below:

~,’
./

/,
/

,
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SERIOUS ADVERSE EVENTS BY TREATMENT REGIMEN FOR INTENT TO TREAT PATIENTs

Treatment Regimen
Unasp Cefuroxime
(N=154) (N=80)

Serious Adverse Event N (%) N (%)

Death 2 (1.3%)’ o (o%)

Rehospitalization o (o%) 3 (3.8%)

Upper Airway Obstruction o (o%) 1 (1.2%)

1 In one patient (patient number 89NO088-14), death was due to asphyxia, which
occurred 2 days after the patient had completed transitional oral therapy. In
the other patient (patient number 90NO094-2), death was due to cardiac arrest
6 months after the patient completed the study. Neither death was attributed
by the investigator to study drug.

Medical Officer’s Comments: A review of the 2 deaths that occurred in
patients treated with Unasyn revealed:

1. (Patient number : The final report of the autopsy performed by
the coroner in one -patient ascribed the death to ‘asphyxia due to or as a
consequence of neck compression-, and cannot be attributed to therapy related
to the previously diagnosed skin and skin structure infection.

2. (Patient number : The 12 month old patient who died of cardiac
arrest 6 months after completing the study protocol had a history of multiple
congenital cardiac defects, including D-transposition of the great vessels,
single cardiac ventricle, dextrocardia, pulmonary atresia, tricuspid atresia,
and atrial septal defect, and had had multiple surgeries to correct cardiac
and diagphragmatic defects, and to place a gastic tube. Information available
pertaining to the death indicates the cardiac arrest resulted from progressive
bradycardia, which was due to severe encephalopathy resulting from multiple
cardiac arrests which occurred over a 5 day period approximately 6 weeks prior
to death. It should also be noted that when this patient was enrolled in the
study protocol with a diagnosis of impetigo of the perineum and buttocks, he
suffered from congestive heart failure, and had a history of episodes of
ventricular tachycardia. Except for a two month period, the patient had been

● intubated and on a ventilator since birth, and remained on the ventilator at
the start of the study protocol. The patient developed severe ventricular
tachycardia approximately 5 hours after receiving his first dose of Unasyn,
which the investigator attributed to concurrent illness (congenital cardiac
defects and congestive heart failure) and-concurrent medication (aminophylline
given for wheezing, with a subsequent documented aminophylline level of 38..3-).
Cardiopulmonary resuscitation was initiated, the patient was appropriately
medicated, an external pacemaker was placed, and the patient returned to
normal sinus rhythm. Approximately 24 hours later, the patient developed
severe tonic clonic seizures which the investigator attributed to the same
causes as the tachycardia. Phenobarbital was administered and the seizures
abated. Neither adverse event was attributed to the study drug, and the
patient received an 11 day co,&se of Unas~ with a successful outcome, and no
additional adverse events. Review of the clinical data suggests that both the
cardiac arrest and associated eeizures were most likely caused by the
patient’s underlying cardiac disease and concurrent medication administration.

Three patients treated with cefuroxime required rehospitalization. mo of
these patients were rehospitalized for infection, and were considered cl-inical
failures by the medical officer (patient numbers . The
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third patient (patient number was rehospitalized for surgery to
remove a retained foreign body at the initial SSTI site. This patient was
considered not evaluable by the medical officer secondary to failure to
diagnose the foreign body at the initial clinical presentation.
One patient (patient number treated with cefuroxime for ce-ical
adenitis and cellulitis developed upper airway obstruction. This patient was
provided emergent respiratory support, received additional antimicrobial
therapy, and was considered a clinical failure.

..
All other adverse events reported were recorded and tabulated by body sytem
and treatment regimen. Adverse events in all patients enrolled in the SSTI
study that occurred in greater than one patient in either treatment group
during the study period were included. Table 30 (prepared by the applicant)
compares the number of patients experiencing adverse events, by treatment
regimen:
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Medical Officer’s Comments: The mean duration of therapy for patients
assigned to each of the two treatment regimens (ampicillin/sulbactam and
cefuroxime) was similar. The incidence of adverse events during the study
drug (parenteral) therapy perio@ and the entire drug (parenteral plus oral)
therapy period were similar fo,k ampicillin/sulbactam-treated patients when
compared to cefuroxime-treated patients (study drug therapy: 17/154 (11.0%)
patients vs 10/80 (12.5%) patients, p=O.90; entire drug therapy. 28/154
(18.2%) patients vs 16/80 (20.0%)patients, P=O.87). The rate of serious
adverse events, including deaths, was examined and discussed in the previous
section. The rate of patients discontinued from protocol due to adverse -
events will be discussed in a subsequent section.
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Table 31 (prepared by the applicant) compares the incidence and severity of
adverse events in ampicillin/sulbactam-treated patients and cefuroxime-treated
patients by body system during the study drug therapy period:

.,
. .
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Medical Officerne Comments: fie incidence of adverse events for
a whole, and by organ system fcardiovascular, diuestive, nervous,

the body as
resniratorv. ,

and skin) are ~ot ~tati~tically different foz pa~ients assigned to th& two ‘-
treatment regimens. Although not statistically significant, there is atrend
towards increased adverse events of the digestive system for cefuroxime-
treated patients when compared to ampicillin/sulbactam-treated patients (7/80
patients vs 7/154 patients, p= 0.14) .
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Table 32 (prepared by the applicant) compares the incidence and severity of
adverse events in ampicillin/sulbactam-treated patients and Cefuroxime-treated
patients by specific descriptions of adverse events, by body system, during
the study dtig therapy period:
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Medical Officer’s Comments:’ The incidence of specific adverse events are not -l;.”“--
statistically different for patients assigned to the two treatment regimens,
with the incidence of each specific adverse event being smell. The most
common adverse events were related to the digestive system (diarrhea/vomiting)
and skin fid appendages system (~ritus/urticaria/rash) for both
antimicrobial treatment regimens< l%vo adverse events that deserve mention and
discussion are ventricular tac~ycardia (1) (cardiovascular system) and
conwlsions (1) (nemous system) . The two adverse events, which occurred in
the same patient, were most likely caused by significant underlying illnesses
including congenital heart disease and cardiac failure, and as discussed
previously, there were numerous other factors present at the the of the
administration of the parenteral antimicrobial which were identified as -
contributing to or causing these adverse events.

,
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Table 33 (prepared by the applicant) compares the incidence and severity of

adverse events in ampicillin/sulbactam-treated patients and cefuroxime-treated
patients by body system during the entire drug therapy period:
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Medical’ Officer’s Comments: The incidence of adverse events for the body as a
whole, and by organ system (cardiovascular, digestive, nervous, respiratory,
and skin) are not statistically different for patients assigned to the two
treatment regimens. A trend (not statistically significant) towards increased
adverse events of the digestive” system remained for cefuroxime-treated
patients when compared to ampicillin/sulbactam-treated patients.

.,;”

,

Table 34 (prepared by the applicant) compares the incidence and severity of
adverse events in ampicillin/sulbactam-treated patients and cefuroxime-treated
patients by specific description of adverse experience, by body system, daring
the entire drug therapy period:
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Medical Off icer’s Comments: T,he incidence of specific adverse events are not
stat istically different for patients assigned to the two treatment regimens,
and the incidence of each adverse event is small. The most common adverse
events were related to the digestive system (diarrhea/vomiting) and skin and
appendages system (pruritus/urticaria/rash] for both antimicrobial treatment
regimens. It should be noted that during the protocol, 3/154 Unasyn-treated
patients, and 2/80 cefuroxime-treated patients received one or more .
antimicrobial doses by the IM route.

,

—
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Discontinuations from Protocol Due to Adverse Events

DISCONTINUATIONS DUE TO ADVERSE EVENTS DURING THE STUDY DRUG THE-Y PERIOD BY
TREATMENT l&GIMEN FOR INTENT TO TREAT PATIENTS

Treatment Regimen
Unasyn Cefuroxime
(N=154) (N=80)

.,

Reason for Discontinuation N (%) N (%)

Rash 2 (1.3%) 1 (1.3%)

Medical Officer’s Comments: TWO Unasyn-treated patients and one cefuroxime-
treated patient were discontinued from the study protocol during parenteral
therapy administration due to the development of rash.

DISCONTINUATIONS DUE TO ADVERSE BVENTS DURING THE TRANSITIONAL O- THEIULPY
PERIOD BY TREATMENT REGIMEN FOR INTENT TO TREAT PATIENTS

Treatment Regimen
Unasyn Cefuroxime
(N=154) (N=80)

Reason for Discontinuation N (%) N (%)

Rash o (o%) 1 (l%)
SGOT increased 1 (<l%) o (0%)
Vomiting/Diarrhea o (o%) 1 (l%)

Medical Officer’s comments: Three patients (one patient in the Unasyn
protocol and two patients in the cefuroxime protocol) discontinued oral
follow-up therapy due to adverse events. Although these 3 patients
discontinued oral therapy, they returned for the required follow-up visits and
were considered to have completed the study protocol..

Pztients Administered Ampicillin/Sulbactam Dose Above Recommended Ranqe or for
Duration F.xceedinq 14 davs

six patients in the ampicillin/sulbactam group received total daily doses d=”
ampicillin/sulbactam greater than an applicant-defined maximum, which was the
upper limit of the dose range recommended in the protocol (recommended range:.=’ “--
150-300 mg/kg\day), extended by 10% (i..e., m@ximum dose=330 mg/kg/dayl . In
these patients receiving greater than the defined maximum ampicillin/sulbactam
dosage, the following adverse events were noted:

~.,.
Pt No. ,, Adverse Event

/

oral monilia
mild peeling of hands and feet
decrease neutrophils (11%)
elevated lymphocytes (74%)

,

increased eosinophils (16%)
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~rotocol Deviations

patients whose participation in the study resulted in a deviation from the
criteria or-procedures described in the protocol were identified. Seventeen
patients were discontinued from the study protocol by the applicant due to
protocol deviation. Additionallyr a small number of patients at some centers
were not randomized in chronological order, or other randomization errors
occurred. None of these inadvertent deviations were considered by the
applicant to have introduced any bias into the ass@nment of patients into the
treatment groups, or to have resulted in the incorrect identification of the
drug administered in any patient. The deviations from the randomization code
were not considered sufficient reason to exclude any of the patients from the
analyses of safety or efficacy. The following patients had some degree of
deviation from the randomization scheme:

(not randomized in chronological order)
(not randomized in chronological order)
(incorrectly assigned to cefuroxime)

. .

(incorrectly assigned to ampicillin/sulbactam)
(incorrectly assigned to cefuroxime)
(not randomized in chronological ,order)
(not randomized in chronological order)
(randomized incorrectly)
(randomized incorrectly)
(randomized incorrectly)

Medical Officer’s Comments: Of the 10 patients who
incorrectly, 8/10 (80%) patients were excluded from
the medical officer for other reasons. The medical
remaining two patients (patient numbers
efficacy. If these two patients were excluded fr”om

were randomized
the efficacy analysis by
officer considered the

) evaluable for
the efficacy analysis, the

95% confidence interval around the true difference in the” overall clinical
success rates does not change from the 95% confidence interval including these
two patients: [-0.18, 0.15] VS [-0.18, 0.14].

Laboratow Test Abnormalities

The following tables present all reported laboratory test abnormalities. The
abnormalities were further categorized by the applicant as follows:

l=insignificant deviation (abnormal baseline)
2=insignificant deviation (normal baseline)
3=single abnormal value
4=normal/near normal with continued therapy
9=did not meet criteria for Categories 1-4 ...

The Pfizer Project Physician reviewed the test results in Category 9. Based
on this review, abnormal values were left as Category 9 or recategorized to
one of the following:

5=documented laboratory error
6.probably related to concurren: illness
7.probably related to concurre@ drugs
8=insignificant or not due to;study drug, by Pfizer physician

/’
.,’-

Tests which were not reassigned and remained in Category 9 at the conclusion
of this process were considered to exhibit a pattern of abnormal results which
were “clinically significant and possibly related to study drug.”
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.
Table 37 (prepared by the applicant) presents all laboratory test
abnormalities by abnormal category for ampicillin/sulbactam-treated and
cefuroxime-treated patients:
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Medical Off icer’s Coxasnents: For both ampicillin/ sulbact~- and cef~ox~e -
. treated patients, the most common laboratory abnormalities noted (independent

of attribution) included changes in hematologic indices, including hematocrit,
white blood cells and platelets, and changes in serum chemistry values,
including liver enzymes, BUN/CR (blood urea nitrogen/creatinine), and
electrolyte values. For ampicillin/sulbact~- treated patients, abnormal
laboratory tests included: “hematocrit: 50/130 (38%), white blood cell coun:z
28/130 (22%), neutrophils: 71/119 (60%), lymphocytes: 63/119 (53%),
eosinophils: 30/119 (25%),’monocytes: 38/119 (32%], platelets: 45/129 (35%),
band forma: 37/104 (35%), SGOT: 23/131 (18%), SGPT: 19/133 (14%), total
bilirubin; 23/123 (19%), BUN: 27/130 (21%), cR: 20/133 (15%). For cefuroxisne-”
treated patients, abnormal laboratory te~ts included: hematocrit: 17/65
(26%). white blood cell count: 20/65 (31%), neutrophils: 28/58 (48%),
lymphocytes: 34/58 (59%), eosiqdphils: 23/58 (40%), monocytes: 16/58 (28%),
platelets: 23/64 (36%), band f&ms: 15/52 (29%), SGOT: 13/62 (21%), SGPT:
12/62 (19%), total bilirubin:’8/58 (14%), BUN: 12/61 (20%), CR: 12/61 (20%).
It should be noted Chat cefuroxime-treated patients were more likely to
experience laboratory test abnormalities associated with eosinophils when
compared to ampicillin/sulbact~-treated patients (23/58 (40%) tests vs 30/119
(25%) tests, P=O.07). For all other indices, the rates of laboratory test
abnormalities were not statistically different between treatment regimens.

-.
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Table 38 presents all laboratory test abnormalities considered to be possibly
related to study drug administration by treatment regimen:
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A summary of the laboratory test abnormalities considered by the Pfizer
Project Physician to be ~!clinicallY si~ificant and possibly related to study

drug” (Category 9) is presented below, far those tests with an incidence
greater than 2% in either treatment group:

LABOmTORY TEST ABNORMALITIES CONSIDERED CLINICALLY SIGNIFICANT AND POSSIBLY
RELATED TO STUDY DRUG BY TREATMENT REGIMEN FOR INTENT TO TREAT PATIENTS

..
Treatment Reqimen

Unasyn Cefuroxime
# with Abn Reslts\
# with Reslts’ (%)

# with Abn Reslts\
# with Resltsi (%) p-value

Laboratory Test

White blood’ cell count 1/130 (l%) 2/65 (3%) 0.26
Neutrophils 7/119 (6%) 2/58 (3%) “ b.72
Eosinophils 4/119 (3%) 9/58 (16%)
SGOT

0.01
4/131 (3%) 0/62 (O%)

SGPT
0.30

3/133 (2%) 3/62 (5%) 0.40

1# with Abn Reslts\# with Reslts (%) = Number of patients with abnormal
laboratory test results/number of patients with laboratory test results

Medical Officer’s Comments: When laboratory test abnormalities considered
clinically significant and possibly related to study drug were examined, it
was found that cefuroxime-treated patients were more likely to experience
laboratory test abnormalities associated with eosinophils than
ampicillin/sulbactam-treated patients (9/58 (16%) patients vs 4/119 (3%)
patients, p=O.01). It should also be noted that there is no statistically
significant difference in rate of laboratory test abnormalities for liver
function tests (SGOT, SGPT) in ampicillin/sulbactam- vs cefuroxi.me-treated
patients.

2. PERIORBITAL/PRESEPTAL AND FACIAL CELLULITIS (PPFC) DATABASE

Safety Parameters

.
Adverse Events

All adverse events occurring during and up to 30 days p“ost-treatment were
reviewed by the Pfizer Project Physician to determine if any should be
classified as “serious.” 1111 deaths reported to Pfizer are included in the
applicant’s report regardless of timing. Serious adverse events were defined
as those which met one or more of the following criteria:

The adverse event:

- was fatal (any known death was reported as a severe adverse event, even if
it occurred more than 30 days,post-treatment) .
was life-threatening or pot~tially life-threatening

- resulted in permanent disability
- required hospitalization or prolongation of a hospital stay

involved cancer, a congenital anomaly, or the result of a drug overdose
- suggested significant hazard to the patient

.,.

,

A summary of serious adverse events by treatment regimen is presented below:
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SERIOUS ADVERSE EVENTS FOR STUDY DRUG (UNASYN) FOR INTENT TO TRXAT PATIENTs

Treatment Regimen
Unasyn
(N=58)

Serious Adverse Event N (%)

Bacteremia and Meningitis 1 J1.7*)

1 This patient (patient number 90NO082-1), treated with Unasyn for facial

cellulitis, developed nausea, vomiting, irritability, repeat positive blood
cultures for Haemophilus infl~enzae, and a repeat lumbar puncture with high
white blood cell comt, and elevated protein; patient was considered a
clinical failure, and was removed from the protocol.

Medical Officer’s Comments: The rate of serious adverse events in the PPFC
protocol (1.7%) is similar to the rate reported for the SSTI protocol (1.3%).

All other adverse events reported were recorded and tabulated by body sytem
and treatment regimen. Adverse events in all patients enrolled in the
Periorbital/Prese~tal and Facial Cellulitis study that occurred during the
study period were included. Table 13 (prepared by the applicant) presents the
number of patients experiencing adverse events:

...
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Medical officer~s Commente: The mean duration of Unasyn therapy was 4.4 days”,
which is similar to the mean duration of Unas~ therapy for the SSTI protocol
(4.5 days). The rate of patients experiencing adverse events during the study
drug (parenteral Unasym) therapy period and entire drug (parenteral plus oral
therapy) therapy period were similar [10/58 (17.2%) and 11/58 (19.0%),
respectively] . [These rates are not statistically different from the rates of
patients experiencing adverse e?ents during the study drug and entire drug
therapy periods for the SSTI p,dotocol (study drug therapy period (Unasyn)z
10/58 (17.2%) patients (PPFc) V8 17/154 .(11.0%) patients (SSTI), P=O.33,
entire drug therapy period (Ui3a~ plus oral): 11/58 (19.0%) patients {PPFC)
vs 28/154 (18.2%) patients (SST1), P=O.95).] The rate of serious adverse
events was examined and discussed in the previous section. The rate of

patients discontinued from protocol due to adverse events will be discussed in
a subsequent section.

,

.
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Table 15 (prepared by the applicant) presents the incidence and severity of
adverse events in ampicillin/sulbactam-treated patients during the study d~g
(parenterall Cherapy period:

STUOY t OPEN STUDY OF UNA$W4 IN WE TREATNEW Of PEMoRSETAA#W3EPTAL ANO fACIALCELLULITXSOF BACTERIAL
ETIOLOGY XN NOSPITALIZEO ?EDIATRIC FATIENYS. - PROTOCOL049S

TAELE 1S : XNCIOENCE ANO SEVERITYOF AOVERSE EXPERIENCES .OCCURRINOWRING STVOY ORUC I PARENTERAL) THERAPY.
-------------------- -------------------- . . . . . . . . ------------ -------------------- -------------------- ---------- . . . . . . . . . .. ----

---------- . . AtlP/SUL ‘-----------

PATIEIAT
INCIOENCE ----- SEVERITY . . . . .

AOVERSE EXPERIENCE NO. PTS. (%1 HILS t!40ERATE SEVERE
-------- . . . . . . . -------------------- ---------- .- ---- -------- ------

TOTAL NO. PATIENTS S8
NO. Of ?1S . WITH ADVERSE EXPERIENCE la
NO. OF PTS . I)IsCON’TINUEO OIJE TO AOV. EXf . 1 ( l.nl

BOOY AS A WNOLE
FEVER 1 I 1.7Z) o 1 0

DIGESTIVE SYSTEtl
WHIT
DIARMEA
NAUSEA

SKIN ANO AP?ENOAGCS
RASH 2 ( 3.4X1 2 0 e

---- ( ENO 1 ----
------------------------- -- . . : --------------------- . . . . . . . . -- . . . . . . . . . . . . . . . --------- . . . . . . . . . . . . . . . . . . - . . ---- . . . . . . . . . . . . . . .

EACH MVERSE CXKRIENCE WAS TABULATEO MCE PER PAT2ENT RECARO1.ESS OF THE NWBER Of TIHES XT WAS RE?o*TEO DY TRAT ?ATXENT ,
TNE MOST SEVERE OCCURRENCE IS SNOW.

.

,.
,.

Medical Officer’s Comments: The most common adverse events associated with
ampicillin/sulbactam administration in the PPFC protocol were related to the
digestive system (vomiting/diarrhea) and skin and appendages system (rash).
These were also the most common.~adverse events found to be associated with
Unasyn administration in the S,S~I protocol. The rate of adverse events of the
digestive system (particularly vomiting) is statistically higher in Unasyn-
treated patients in the PPFC protocol when compared to Unasyn-treated patients
in the SSTI protocol (11/58 (19%) patients (PPFC) vs 7/154 (4.5%) patie2itS
(SSTI), P=O.002). The reason for this increased rate is unclear from the
applican~’s analyses and
the IV route to patients

,

discussion. lCll doses of Unasyn were administered by
enrolled in this protocol.
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Discontinuations from Protocol Due to Adverse Events

DISCONTINUATIONS DUE TO ADVERSE EVENTS DURING THE STUDY DRUG THERAPY PERIoD
FOR INTENT ‘TO TREAT PATIENTS

Treatment Regimen
Unasyn
(N=58)

..
Reason for Discontinuation N (%)

Diarrhea 1 (1.7%)

Medical Officer’s Comments: One patient with lower left eyelid cellulitis
(patient number 90NO083-93), who received Unasyn (maximum dose of 300

mg/kg/day) ,for 4 days, was discontinued from the protocol at the request of
his mother, for diarrhea. The rate of Unasyn-treated patients discontinued
due to adverse events during the PPFC protocol is similar to the rate in
Unasyn-treated patients during the SSTI protocol (i.e, 1/58 patients (PPFC) vs
2/154 patients (SSTI).

Patients Administered AmPicl~lin/Sulbactam Dose Above Recommended Ranqe or for
Duration Exceedinq 14 davs

Two patients in the ampicillin/sulbactam group received total daily doses of
ampicilli.n/sulbactam greater than an applicant-defined maximum, which was the
upper limit of the dose range recommended in the protocol (recommended range:
150-300 mg/kg/day), extended by 10% (i.e., maximum dose=330 mg/kg/day) . In
these patients receiving greater than the defined maximum ampicillin/sulbactam
dosage, the following adverse events were noted:

Pt No. Adverse Event

rash (mild)

candidal diaper raah

Laboratory Test Abnormalities

The following tables present all reported
.

abnormalities were further categorized by
laboratory test abnormalities. The
the applicant as follows:

l.insignificant deviation (abnormal baseline)
2.insignificant deviation (normal baseline)
3=single abnormal value
4=normal/near normal with continued therapy
9=did not meet criteria for Categories 1-4

The Pfizer Project Physician reviewed the test results in Category 9. Based ““
on this review, abnormal values were left as Category 9 or recategorized to
one of the following: ..

5=documented laboratory error,)<”
6=probably related to concurrent illness

.

7.probably related to concurrent drugs
8=insignificant or not due to study drug, by Pfizer physician

Tests which were not reassigned and remained in Category 9 at the conclusion
of this process were considered to eihibit a pattern of abnormal results- which
was “clinically significant and possibly related to study drug.”
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Table 18 (prepared by the applicant) presents all laboratory test
abnormalities by abnormal category for ampicillin/sulbactam-treated patients:

STUOV $ OPEN STUOY Of UNASYN IN THE TREA7?KNT Of PERXORSITAL/PRESEPTAL ANO FACIAL CELLULXTIS OF fAACTERIAti
ETIOLOGY IN HOSUTAI.12E0PEOXATCIC●AT2ENTS. - ●ROTOCOL 049S
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Medical officer’s Comuents: For ampicillin/sulbactam-treated patients in the.
PPFC protocol, the most common laboratory abnormalities noted (independent of-”
attribution) included changes in hematologic indices, including hematocrit,
white blood cells and platelets, and changes in serum chemistry values,

. .-

including liver enzymes, BUN/CR (blood urea nitrogenicreatinine) , and

..;

electrolyte values. For ampicillin/sulbactam-treated patients in the PPFC
protocol, abnormal laboratory tests included: hematocrit: 13/48 (27%), white
blood cell count: 7/48 (15%), neytrophils: 25/48 (52%), lymphocytes: 23/48
(48%), eosinophils: 20/48 (42%))imonocytes: 23/48 (48%), platelets: 27/48
(56%), band forms: 20/47 (43%); SGOT: 14/53 (26%), SGPT: 19/53 (36%), total
bilirubin; 8/49 (16%), BUN: 21/51 (41%), CR: 15/52 (29%). It should be noted
that Unasp-treated patients in the PPFC protocol were more likely than
Unasyn-treated patients in the SSTI protocol to experience laboratory test

abnormalities associated with eosinophils, monocytes, platelets, SGPT, BUN- and
.

.

Lx.
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A summary of the laboratory test abnormalities considered by the Pfizer
Project Physician to be “clinically significant and possibly related to study
drug” (Category 9) is presented below, for those tests with an incidence
greater than 2% among all patients:

LABORATORY TEST ABNORMALITIES CONSIDERED CLINICALLY SIGNIFICANT AND POSSIBLY
RELATED TO STUDY DRUG (UNASYN) FOR INTENT TO TREAT PATIENTS

Treatment Reqimen
Unasym

# with Abn Reslts\
# with Resltsl (%)

Laboratory Test

Hematocrit. 2/48 (4%)

Neutrophils 5/48 (10%)
Monocytes 2/48 (4%)
Lymphocytes 3/48 (6%)
SGOT 3/53 (6%)
SGPT 6/53 (11%)

‘# with Abn Reslts\# with Reslts (%) = Number of
laboratory test results/number of patients with

. .

patients with abnormal
laboratory test results

Medical Officer’s Comments: When laboratory test abnormalities considered
clinically significant and possibly related to study drug were examined, it
was found that Unasyn-treated patients experienced laboratory abnormalities
associated with hematocrit, neutrophils, monocytes, lymphocytes, and liver
function tests (SGOT, SGPT).

Medical Officer’s Final Comments on Safety Analyses for SSTI:

The rate of serious adverse events and number of patients discontinued from
the study protocol secondary to the development of an adverse event in the
skin and skin structure infeciton safety database appear to be similar for
both treatment regimens. Additionally, the incidence of adverse events by
body system for-both the study drug therapy and entire drug therapy period
appear to be similar for patients in both treatment regimens, with the

. exception of an increased incidence of laboratory tests abnormalities
associated with eosinophils in cefuroxime-treated vs ampicillin/sulbactam-
treated patients. Laboratory abnormalities felt to be possibly related to
Unasyn.administration included abnormalities in white blood cell count,
neutrophils, eosinophils, SGOT and SGPT --all adverse laboratory changes noted
in adult patients and contained in the adverse reactions portion of the ::
current Unasyn package insert.

The results of the analysis of the safety database for the PPFC protocol
/:.,

demonstrate similar rates of serious adverse events, rates of discontinuation
from protocol due to adverse events. and incidence of adverse events for
Unasyn-treated patients in the .PPFC proiocol compared to Unasp-treated
patients in the SSTI protocol,~with one exception-- Unasyn-treated patients in
the PPFC protocol experience~ an increased incidence of adverse events of the ~
digestive system when compared to patients in the SSTI protocol. Laboratory
abnormalities felt to be possibly related to Unasyn administration included
abnormalities in hematocrit, neutrophils, monocytes, lymphocytes, SGOT and
SGPT-- all adverse laboratory changes noted in adult patients and contained in
the adverse reactions portion of the current Unasyn package insert. -
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E. DISCUSSION/ CONCLUSIONS

Using applicant-defined evaluability criteria and efficacy outcome
definitions; the applicant reported 59/59 (100%) clinical improvements plus
cures for Unasyn-treated evaluable patients, and 39/39 (100%) clinical
improvements plus cures for cefuroxime-treated evaluable patients. The FDA “
statistician, Dr. Srinivasan, calculates that using the rates of clinical
efficacy reported by the applicant, the clinical responses in the Unasyn and
cefuroxime group are not significantly different, with a 9s% confidence
interval for the difference (Unasyn - Cefuroxime) of (-0.021,0.021) . In terms
of the applicant’s reported bacteriologic efficacy, the two groups were also
found not to be statistically different, with 84/89 (94.4%) of the pathogens
isolated from the 59 evaluable Unasyn-treated patients and 54/55 (98%) of the
pathogens isolated from the 39 evaluable cefuroxime-treated patients being
eradicated, with the 95% confidence interval for the difference (Unasyn -
Cefuroxime) of (-0.112,0.036). These confidence intervals do not satisfy the
Guidelines of the Division of Anti-Infective Drug and Drug Products (DAIDP),
which require the confidence intervals to cross zero and to remain within a
lower bound delta of -0.10.

Using the medical officer-defined evaluability criteria and efficacy outcome
definitions, there were 51/60 (85%) clinical successes in the clinically
evaluable Unasyn-treated group, and 34/39 (87.2%) clinical successes in the
clinically evaluable cefuroxime-treated group, with the 95% confidence
interval for the difference between the clinical success rates for Unasyn and
cefuroxime-treated patients being (-.18, 0.14) . These results suggest that
there is no significant difference in clinical outcome between the two
treatment groups, but fail to satisfy the Guidelines of DAIDP; for clinical
success rates from 80-90%, the division requires that the confidence interval
cross zero and remain within a lower bound delta of -0.ls. Similarly,
analysis of the fully evaluable patient population demonstrated 26/28 (92.8%)
successes in the Unasyn-treated group, and 22/24 (91.7%) successes in the
cefuroxime-treated group, with the 95% confidence interval for the difference
between success rates for Unasyn and cefuroxime-treated patients being (-o.17,
0.20) , when the guidelines stipulate that in this instance the confidence
interval should remain within a lower bound delta of -0.10. Analysis of the
critical pathogen evaluable patient population demonstrated 15/16 (93.8%)
successes in the Unasyn-treated group, and 8/10 (80%) successes in the
cefuroxime-treated group, with the 95% confidence interval for the difference
between success rates for Unasyn and cefuroxime-treated patients being (-0.22,
0..49), which also does not satisfy the DAIDP Guidelines for establishing

. therapeutic equivalence.

In the medical officer’s evaluation of microbiologic efficacy, the 95%
confidence interval around the difference in overall bacteriologic eradication
rates for Unasyn- and cefuroxime-treated fully evaluable patients was (-o.12,
0.22), demonstrating a lower bound delta just slightly in excess of the .:
required -0.10. In the critical pathogen evaluable patients, the 95%
confidence intervals around the difference in overall bacteriologic
eradication and critical pathogen eradication for Unasyn- and cefuroxime-

.,.”

treated patients were (-0.10, 0.55) and (-0.22, 0.49), respectively. Thus ,
the confidence interval around the difference in overall bacteriologic
eradication for the critical pathogen evaluable patients fulfills the DAIDP
requirements, and the confideng’e interval around the difference in critical
pathogen bacteriologic eradictition does not fulfill the DAIDP requirements for
establishment of therapeutic equivalence.

,

Evaluation of the statistical significance of the results of this SSTI trial
is difficult because of the small number of patients available for efficacy
analysis, and overall the calculated 95% confidence intervals for the -
difference in clinical success and bacteriologic eradication rates between the
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Unasyn- and cefuroxime-treated patients are too wide to establish therapeutic
equivalence by present regulatory standards. However, this study is
supportive of the comparative efficacy and safety of Unasyn when compared to
cefuroxime in the treatment of SSTI in pediatric patients at the dosage
regimen used. Since Unasyn has an FDA-approved indication for SSTI in adults-
-with substantial data available for safety and efficacy analysis in the adult
population--, and the pathophysiology and microbiology of SSTI in adults and
children is similar, it would seem advantageous to invoke the recently
promulgated “Pediatric Rule” (21 CFR Part 201 l~specific Re~irementS On

Content and Format of Labeling for Human Prescription Drugs; Revision of
‘Pediatric Use’ Subsection in the Labeling; Final Rule, December 13, 1994), in
an effort to utilize these available data to promote safer and more effective
use of prescription drugs in the pediatric population.

This final rule, which applies to prescription drug products (including
biological,prescription drug products), amends FDA regulations pertaining to
the content and format of prescription drug labeling in 5201.5”7 by revising
the current “Pediatric use” subsection (S201.57(f) (9)) to allow a broader
basis for the inclusion of information about the use of a drug in the
pediatric population. The ruling recognizes several methods of establishing
substantial evidence to support pediatric labeling claims, including relying,
in certain cases,, on studies carr>ed out in adults. Sponsors are asked to
reexamine existing data to determine whether the “Pediatric use” subsection of
the labeling can be modified based on adequate and well-controlled studies in
adults, and other information supporting pediatric use, and if appropriate,
submit a supplemental application to comply with new 5201.57(f) (9) (iv) by
December 13, 1996. This action responded to concerns in FDA and elsewhere
that current prescription drug labeling often does not contain adequate
information about the use of drugs in the pediatric population.

The reasoning of the final rule was that the continuing absence of pediatric
use information in prescription drug labeling may be due in part to the
impression, perhaps conveyed by the existing regulation, that pediatric claims
must always be based on adequate and well-controlled studies conducted in the
pediatric population. Given the many problems associated with the testing of
drugs in the pediatric population (e.g., obtaining informed consent for tests
not directly of benefit to the child, use of placebo controls in a vulnerable
population) , studies meeting this standard are often difficult to obtain.
Under the final rule, products may be labeled for pediatric use based on
adequate and well-controlled studies in adults together with other information
supporting pediatric use (e.g., pharmacokinetic data, safety data,

,
pharmacodynamic data).

The major provisions of the final rule are summarized as follows:

u .The final rule continues to permit a specific pediatric indication (i.e.,
an-indication different from those approved in adults) supported by adequate”
and well-controlled studies in the appropriate pediatric population, to be
described under the ‘Indications and Usage” section of the labeling, with the .

appropriate pediatric dosage given under the !$Dosage and Administration”

section of the labeling. The “Pediatric use”- subsection of the labeling must
include any limitations on the pediatric indication, need for specific
monitoring, specific hazards of,the drug, differences between pediatric and
adult responses to the drug, atid other information related to the safe and
effective use of the drug in @ediatric patients.

.

If there are specific statements on pediatric use of the drug for an
indication also approved for adults that are based on adequate and well-
controlled studies in the pediatric population, they must be summarized in the
“Pediatric use” subsection of the labeling and discussed in more detail, if
appropriate, under the “Clinical pharmacology” and “Clinical Studies” -
sections. Appropriate pediatric dosage must be given under the “Dosage and
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Administration” section of the labeling . . . . .
. . . . . A pediatric use statement may also be based on adequate and well-
controlled studies in adults, provided that the agency concludes that the
course of the disease and the drug’s effects are sufficiently similar in the
pediatric and adult populations to permit extrapolation from the adult
efficacy data to pediatric patients. Where needed, pharmacokinetic data to
allow determination of an appropriate pediatric dosage, and additional
pediatric safety information must also be submitted.”

.,
In summary, although the SSTI study does not establish therapeutic

equivalence as defined by the DAIDP, the study is supportive of the efficacy
and safety of Unasyn in the treatment of SSTI in pediatric patients at the
dosage regimen used, and approval of the skin and skin structure infection
indication in pediatric patients under the Final Rule is strongly supported by
the results submitted for this study protocol.

F. RECOM@NDATI ONS: Skin and Skin Structure Infections Indication in
Pediatric Patients

The medical officer recommends that the treatment indication for skin and skin
structure infections in pediatric patients should be granted under the
recently promulgated “Pediatric Rule” (21 CFR part 201 l~specific Requirements

on Content and Format of Labeling for Human Prescription Drugs; Revision of
‘Pediatric Use’ Subsection in the Labeling; Final Rule”, December 13, 1994) .

./,”

.
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III. COMPREHENSIVE SAFETY REVIEW
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A. CUMULATIVE SAFETY ANALYSIS

In addition to the individual analyses of individual protocol databases, the
applicant also submitted a cumulative safety analysis database (from the three
U.S. pediatric studies, 89CE20-0449, 89CE20-0450, and 90CE20-0493). This
database includes U.S. safety data on the cumulative pediatric supplemental
database of 541 patients, 487 patients originally presented in the NDA (filed
11/30/93) plus an additional 54 patients (from patients who completed or
prematurely discontinued from the study between my 19, 1992 and ?&y 1, 1993)
whose data have since been entered into the database after the data cut-off
for the original submission (post-cut-off patients). Of the additional 54
patients, 33 received ampicillin/sulbactam and 21 received comparative agents.
Thus , a total of 376 patients received ampicillin/sulbactam and 165 received
comparative agents.

Medical Officer’s Comments: The information regarding the safety of”patients
studied under the three treatment protocols initially enrolling patients,

(sSTI) ,
with additional informaclon gathered from patients enrolled subsequent to the
NDA efficacy supplement submission has been taken from the applicant’s report,

which has been reviewed by the statisticians at the Food and Drug
Administration for appropriateness and accuracy. Tables used in the
subsequent cumulative review of safety parameters which have been imported
from the applicant’s report/summary of these protocols will be identified as
such throughout the discussion. Below is a listing of the cumulative number
of patients enrolled in the U.S. studies, by protocol number, and including
the number of patients analysed during the NDA and post-NDA periods.

LE71NGOFU.S. STUDIES*

Protocol sNDA Post-sNDA Cumulative

Number Number ofPatienE Number ofPatients NumberofPatients

89CE20-0449

Arr@sul 154 29 183
Cefuroxime 80 17 97

89CE2W450
Amp/sul 131 4 135
Amp/clind/AIniio ,64 4 68

90CE20-0493
Amp/sul 58 0 58

* Studies included inthissafe&”update areas follows: Protoco189CE20jM49, pfOUXOl
90CE20-0493,and Protocof89CE20-0450:however, noadditional patients wereentered
fromPromco190CE20-0493duringtiepost-sNDA timepaiod.

---’”

,
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SERIOUS ADVERSE EvENTS

The rate of serious adverse events in all Unasyn-treated patients was 16/376
(4%) patients (one post-cut-off patient had a serious adverse ev~t:
cellulitis secondary to herpes simplex infection [patient number
protocol 89CE20-0450]). Additionally, two patients receiving comparative
aqents experienced serious adverse events (rehospitalization [patient number

protocol 89CE20-0450] and f&brile seizures [patient number
‘protocol 89CE20-0449]). Thus, the cumulative rate of serious

aaverse events for comparative agent-treaed patients was 113/165 (6%) pati=ts.

Medical Officer’s Comments: No significant increased rate of serious events
associated with UnasW administration was demonstrated in the cumulative
safety analysis. No deaths were reported among the 54 post-cut-off patients.

Table 4A (prepared by the applicant) presents the incidence and severity of
adverse events experienced by all Unasyn-treated patients:

TAME 4A: cwUuTIvEpcsowCE MmSsvunv OFAavLssa~EMcEs (csauPEoZvaoovSvsmnl: ALLUs.STUOIES1
ALLMP/suLPATIENTS

----- . ----. ---.--— -----------------------------------------------------------------------------------------

—--—- AnPIaLmuSUUxTAn -----
FAIZEHT

S?ICIOENSE
mERSE EWEREWE SY MOY S7S?EM

---- sEvEsn-f -----
No. PTs. {X3 WU )lmERilE SEVERE-— --- ----- ---------------- ----- -------- --- ___ ------ -----

ToTAL Ho”. ●AIIENTs S?6
/40. OP FTS. ~T’H ADVEIUE EXPERIENCE 70
No- m ?Ts. 01SMW2WJE~ WE Ta ADV. EXP. 7 r 1.9%1

SOOY AS A WWtE 16 ( ●.321

CARDIOVASCULAR SVSfEll 1 ( $.3X)

DICSSTNE SYSTEH 42 C1l.ZZJ

IiEtfsc AMa LVZPIUTEC SW?* ● ( ●.9Z8

MERYous SVSTf3f 4 { l.in

RES?ZRATOXY SVSTRI ‘ 2 [a.sn

UROSEN~-AL SYSTEM X* < 2.723
. .

11

a

30

●

z

2

17

●

●

5 c-
c 1“

2.” ●

s 4.

1 1

0 0

“s a

a 1.

1 @

EACJiBOW sWIUIWAS7ABUATEOONGPER PATxEHT 8RAROLESSU THE WEROf lWESOIUi*ltOAE ~FSEREM TWESOF WEH-
ZXPERIEICECUSSSFIEDTXTRA7MOVSVSTESJWAS SE~TEB3YTSAl FAmESl, TM WJSTSEVEREOCCUSRWQ IS SNOW.
‘INXIDES moT0ca5 4XE20-044% MCE2*-M50 ANO 96SS20-64$% IAWSVE1 , M AOOXETOIEAL

PATIENTS WEEE MERED FUOJ! ●ROJOCOL 9_-d4Y3 UJR2WZ TM FOST-MOA TRIE PERMn .

_./
..,’

Medical Officer’s Comments: ~~e overall incidence of adverse events among
Unas~-treated patients was Td/376 (19%). The most common adverse events

included those involving the/digestive system, the skin and skin appendages f
system, and the urogenital system. The overall incidence of adverse events,
as well as the distribution of events by system, is also similar to the safety

profiles for Unas~-treated patients found during previous individual protocol
analysis. The increased incidence of adverse events of the urogenital .
systesa can be attributed to patients in the IA protocol.
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Table 5A (prepared by the applicant) compares the incidence and severity of
adverse events in Unasyn-treated patients and comparative agent-treated
patients by body system:

.,
TMLE 5A: CSSISVUIWE=SBOSC2~ S2WXSTY OF AWE22E EXFEIUENSSS,(idlm#ED8YS00YWs~l: a.S. 21UD2ES1

AHP/SZSLM ~AUN ACENTSIN S0WRO;U3 S~IESz. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . .. . . . . .. . . . .. . . .. .. . . .. . . . . .-___ .__-- _—- _._.

-.-... ~I~~~&~~ . . . .._ ‘------- -ASA~E ASES7--------
PATIENT
niczDEK.E

AW- EXFERUKXW SOOY SV27m Mo. rls.(73
------ ..--.-.--—----- -------. ------------

‘---- SEU~V -----

tVSO HOOE2ATE SEVERE
.-. . . . . . . . . ------

PATZEN7
IKIOm
MC. n-$. al
..........-

--- s~~~Ty —.-
fl~ HOOEIATE SEVESE
---- ----- ..--. .

TOTL NO. PATtEIATS Sill
HO. OF ?1S . IAITH AOV.ERSEamlmcE 4a
No. OF ?1S. 0tSCONT21Wln Z54S TO AOV. El(P. & c 1-9ZI

BODY AS A WHOLE M < 4-7?1

OTCESTM SYS=H 54 (lt.7zl

M141C ANO LVWWATIC SVSTEII - 0 (“s.0%>

NERVOUS SYST~ + ( 1.3X)

RE5EfSATORYSKSTE2 2 ( b.Az)

Smn AAAoArrmffics 2b ( 6+YI

sJAmGElmAlSs-1-En , -10( 3.X21

165
36
4 ( Z.4ZI

8 ( 4,an

1 { *.A21

.s!2 (Ls. szl

Ss ( 6.ZO

.,

s s a

--— ( em ~ ---
---—-. ----------—-------------- .---.-.. --.--. ---. ---..----..---.....-......-.---- ...- ......-+-----------------
- m s=ESI WAS TA2ULATE0 ONGE rE8 ?ATZ2XT SESAXOL== W TW? SWUfS 0+ 71SV12M OR MORE nmFEREFsT TWfS OF ADVES2S
=F2Rm- ~ZFZEO ISA THAT ZOOY SS,STSA(U& REFO*TEO SV -T PA_r, W HOSTSWEkE m=EwS S2 ~.
‘MvO= moCOLS 67CEZa-S449 #m s~-s+54 .
‘cOllfAmTNE AS=TS IISC1.QOE SSFU80SISE ~ ASSPICXLCS3SKLlNOMKZW~ Woszm.

●

---

,:.. .

Medical Of ficergs Comments: The incidence of adverse events for the body as a
whole, and by organ system (ca”&”diovascular, digestive, heroic end lymphatic,
nenous, respiratory, skin, s’pecial senses) are not statistically different
for patients assigned to Unasyn vs comparative agent treatment regimens.
There is a trend towards increased adverse events of the urogenital system for
Unasyn-treated patients when compared to comparative agent-treated patients
(10/318 patients vs 1/165 patients, p=O.11). Note that this table includes
318 Unasyn-treated patients (total Unasyn-treated patients=376), only th-ose
enrolled in controlled clinical trials.
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Discontinuations from Protocol Due to Adverse Events

A total of 6/376 (1.6%) Unasyn-treated patients were discontinued from
protocol due to adverse events. ml patients have been discussed in previous
individual protocol safety reviews.

Patients Administered AmuiciZlin/Sulbactam Dose Above Recommended Ram?e or for
Duration ,?zxceedincr14 davs

Ten Unasyn-treated patients received total daily doses of ampicillin/sulbactam
greater than an applicant-defined maximum, which was the upper limit of the

dose range recommended in the protocol (recommended range: mg/kg/tiy),
extended by 10% (i.e., maximum dose.330 mg/kg/day). 1111 patients have been
discussed in previous individual protocol safety reviews.

Laboratow Test Abnormality=

Table 10A (prepared by the applicant) presents all laboratory test
abnormalities by abnormal category for all Unasyn-treated patients:

TABLE 10A: CWLATIVE SUMARY OF LABORATORY TEST ABNORMALITIES: ALL U.S. sTUIUESl
ALL AI’IP/SUL PATIENTS

------- ------- ------- ----------- ------- ------- ---------- ------- ------- ..e---. ------- --------- . . . . . . . . . . . .

STUDY HEDICA710N - AHP/SUL

LAE TEsT
---------- -----------------

llEtlATOLOCY
MT( I(EMATOCRIT )
NCUHEMCLOBIM)
UBC (WIUTE BLOOO CWN’T)
USC ( REO BLOOD CELLS 1
NEUTROFIIILS
LYWNOCYTES
EOSXNO?HILS
HONOCYWS
EASO?!41LS
PLATELETS
BANDS
ATYfICAL LWWN3

SSRW cHEHISTRY
SCOT UNITS
S@l UNITS

. BUN
T/BILIRu8XN
CREATIHINE
HA (SOOILO+I
CL (CNLORIDE1
K (FoTAsSIIMJ.
OIR/BILIRUSIN

TOTAL
NLUIBER
PATIENTS
--------

320
320
321
320
so?
SQ7
34s
S07
300
no
281
25

304
S07
313
290
314
317

NORMAL
RESULTS ‘-------NURSEROF PATIENTSBY ABNORMAL CATEGORY--------

(Zul lit345&7B 9( Z*9) TOTAL
-------- --- ---

16$( 59) 45 41
227( 64) S4 32
236( 748 47
202( 431 46 6:
107( 35) 9* 16
lla( 301 115 12
217[ 71) SS 21
197( 64) 31 31
2s2[ 841 21 1s
176( 571 43 2s
177( 43) 41 27
10( 4a) s

231( 76J 27 la
243( 79J 27 12
203( 65) 33 75
241( a3) 16 26
2s3( 61) 36 2s
266( W) 22 29
272( 861 31
287( MI 1 6
3( so)

--- ---

7
s
1
2
4

1
1

2

.-. --- --- -------- -----

21 10 2( 1) 131
22 2( 1) 103
12 1: 2( 1) 85
6 2 118
30 2B 14( SJ 200
20 31 6( 3) 1.99
2 20 6( s) M
21 lB 3( 1) 110

14 4a
51 ●I 2) 134
s 2; 1( o) 104
1 10 1( 4J 15

9 10( 31 73
1 10 10( 31 64

1 110
5 1( o) 49 .-

.-
::

3 45
3 4 27

3 3

,..
/
.’,

.
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TABLE 10A: CUHULAT2VE SIMHAUY Of LABORATORY TEST ASNORIIALITIES : ALL U.S. STUOIES1
ALL Allf/SUL FATIEt4TS KONTINUED )

------------------------- --------------------------- -------- -------------------------- ------------------ .

STUO’Y HEOICATZON - ANF/suL

LAS TEST
........-------------------
llRINALYSIS
?N:UO!INE
S?ECIFZC CITAVX7Y:URZNE
RED BLOOO CELL IWF URINE
WHITE OLOOO CELL HPF URZN

llISCELL#AEOUS
UR081LIEAOCEN

TOTAL

TOTAL
!sRmER

FATZENTS
--------

M

NORHAL
RESULTS

<X*)
--------

77( sol
74( 891
57( 971
60( 941

. . . . . . . . . . . . . .. . . . . . . --- -------- -----

6 6

736 Ha 69 21 .? 196 236 68 1;36

--------- --------- ---------------------- -------------- --------------------- ----------- . .
● ?ERCENTACE OF.TOTAL ?ATIENTS UXTH NORMAL TEST RESULTS
KS FERCENTACE OF TOTAL rATzENTs u~H CATE@Ry q ASW~L~

LABORATORY TEST CATECOUIES ARE-
l:INSZC 0EVIATIOWA2NL BASELItAE 4: NL/NEAR I(L UZTH CONT T14ERAPY 7:PR08 RELATEO TO CONC ORUCS
2: ZNSIG OEVZATIOWW BASELINE S: OOCIMEhTEO LAS ERROR 4: INSIC, HOT WE TO RX, M lWSICIM’
5: SZNCLE ADNL VALUE 6:fROB RELATEO TO CONC ILL 9:CLZN SZC/MSS RELATEO, TO RX
lINCLUOES rROTOCOLS 89CE20-0449, a9CE20-0450 ANO 90CE20-0493. NOUEVER, NO AOOITIONAL

●ATIENTS WERE ENTEREO FROH rROTOCOL 90CE20-049S CURINC THE POST-NOA TZHE ?ERIOO.

-,

----

Medical Officer’s Comments’: For all Unasyn-treated patients, the most common .:>’”

laboratory abnormalities noted (independent OZ attribution) included changes
in h~tologic indices, including hematocrit,”white blood cells and platelets,
and changes in serum chemistry values, including liver enzymes, BUN/CR (blood
urea nitrogen/creatinine) , =d

d

lectrolyte values. Abnormal tests included:

hematocrit: 131/320 (41%), wh. e blood cell count: 85/321 (26%), neutrophils:

200/307 (65%). lymphowtes: 1$9/307 (62%)z atYPical lWphOcytes: 15/25 (60%)’
eosinophils: 88/305 (29%). monocytes: 110/307 (36%)/ Platelets: 134/310 (43%) ~
band forms: 104/281 (37%), SGQT: 73/304 (24%)/ SGpT: 64/307 (21%)t total
bilirubin: 49/290 (17%), BUN: 110/313 (35%)1 ~: 61/314 (19%)- No novel or———————..
unexpected laboratory test abnormalities were revealed in

safety analysis. All test abnormalities, except atypical
described in the current Unasyn package insert.

the cumulative -

lymphocytes, are

..—
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Table 10C presents all laboratory test abnormalities considered to be possibly
related to Unas~ administration:

TABLE 10C : CUMULATIVEINCIOLWCE Of CLINICALLY SIONIFXCANTXELATEO LABoRATORY
AMAOUNAL.ITIES : ALL U.S. STULIIESS ALL AHP/SUL1

--------------------------- -:-em-.-- - . . ----- . . . . . . . . . . . . . . . . . ------------------------- --- . . . . . . . . . . . . . . ..

AHFICILLIN/SULSACTAM
------------------- .

TOTAL
NUMBER

LA8 TEST FATIENTs NW8ERS (Z)
AMORtUL

. . . . . . . . - . ---- . . . . . . . . . . . . . -------- - . - . . .. -----

HEHATOLOCY
HCTIHEMTOCRIT) 320 2 ( 11
IWO (HEMOGLOBIN ) 320 2 { 1)
woc [UHITE <BLOOD COUNTI 321. 2 ( 1)
NEUTROPHILS 307 14 ( s)
LYMPHOCYTES so?
EOSINWNILS

( 3)
30s : ( 31

HONOCYTES S07 3 ( 1)
PLATELETS 310 6
BANDS

( 2J
2al 1 ( o)

ATYPICAL LYHPNS 25 1 i 4)

SERIM CNEllIS7RY
SS01 UNITS 304 10
SGPT UNITS

I 3)
S07 10

T/B ILIRU81N
( 3)

293 1 [ 01

TOTAL A4

--------------------------- ------------------------- -------- ------------------------ . . . . . . . -------------

1INCLUOES●80 TO02LS Mc320-0449, mcE24- 04s0 Am 3acs20-0493. NOWEVER, M AOOITIONAL
PATIENTS UERE ENTEREO FRM PROTOCOL 90CE20-64SS 0URIE4C TltE POST-NOA TIME fERIOO.
‘THIS INCIDENCE OCCURRED IN 4S ?ATI&TS .
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A summary of the laboratory test abnormalities considered by the Pfizer
Project Physician to be “clinical-ly significant and possibly related to study
drug” (Category 9) is presented below, for those tests with an incidence
greater thti 2% in either treatment group:

LABORATORY TEST ABNORMALITIES CONSIDERED CLINICALLY SIGNIFICANT AND POSSIBLY
RELATED TO STUDY DRUG

Treatment Red.men
Unasvn ,

# with Abn Reslts\
# with Resltsl (%)

Laboratory Test
Neutrophils 14/307 (5%)
Lymphocytes 8/307 (3%)
Eosinophils 8/307 (3%)
Platelets . 6\310 (2%)
Atypical Lymphocytes 1/25 (4%)
SGOT 10,/304 (3%)
SGPT 10/307 (3%)

‘# with Abn Reslts\# with Reslts (%) . Number of patients with abnormal
laboratory test results/number of patients with laboratory test results

Medical Officer’s Comments: When laboratory test abno-lities considered
clinically significant and passibly related to Unasyn administration were
examined, it was found that Unas~-treated patients experienced abnormal
laboratory tests related to neutrophils, lymphocytes, eosinophils, platelets
atypical lymphocytes, and liver function tests (sGOT, SGPT) . All test
abnormalities, ,except atypical lymphocytes, are described in the current
Unas~ package insert.

B. POST-MARKETING SURVEILLANCE

The applicant has also submitted a review of their post-marketing adverse
events sumeillance system. The applicant states that four pediatric patients
had adverse events reported to Pfizer as of May 1, 1993. These events
occurred during off-label use of ampicillin/sulbactam in pediatric patients in
the United States, and none of the patients had a documented history of
hypersensitivity or allergy to penicillin. The events occurring in these 4
patients are summarized in the following table (prepared by the applicant):

. u.s.PoST-MAKETJNG SPONTANEOUSLY REPORTED ADVERSE EXPEiUENCES

sex Age Date of Event Investigator’s Acdon
m) ~~

Outcome
causal@ Taken .-.

Femrd& 6 June6,1991 Elythenla Not Available mat? Resolved:
(Rashegthematous) temporarily
Faeiale&na stopped

Malea 4 DC?C.1O,199$Y Urticaia Not Available Ulllmown Resolved

Udmowna 10 unknown ; Anaphylaxis Not Available unknown No cL+
(Anaphylactoid availabIe
reaetion)

FemaIeb 11 1989 Shock Sepsis Dose Resolved
stopped

n- , . . .
a: IJeslgrIamaasa non-senous aaverse experience by the sponsor.
b: Designatedas aseriousadveme experience by the sponsor.

_.,._ —.
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Medical Officer’s Comments: These spontaneously reported adverse events
(facial edema/erythema, urticaria, snaphylaxis, and shock) are serious events
which should be contained in product labeling. Facial swelling and erythema
are contained in the current Unasyn package insert under Systemic Adverse
Reactions. Urticaria is discussed in the current Unasyn package insert under .
H~ersensitivity Reactions. The risk of enaphylactic reactions in patients on
penicillin therapy, and appropriate emergent management of such reactions, is
discussed separately under the Waxmings section of the current Unasyn package
insert. Without data on the incidenceiprevalence of off-label Unasyn use in
pediatric patients in the United States, it is not possible to estimate the
rate of such serious adverse events in pediatric patients receiving Unasyn

therapy.

Medical Officer’s Final Comments on Cumulative Safety Analysis:

The review of the cumulative safety database revealed no unexpected increases
in serious ‘adverse events for Unasyn-treated patients. Further, the incidence
and distribution of adverse events were similar to those reported for U’nas~-
treated patients in the individual protocols, and similar to the rates of
adverse events in comparative agent-treated patients. Laboratory test
abnormalities noted in Unasyn-treated patients, except for atypical
lymphocytes, had been previously observed in adult patients, and are contained
in the current Unasyn package insert. Post-marketing adverse events
surveillance will allow the FDA to monitor the risk of systemic and
hypersensitivity reactions in pediatric patients.

C. SAFETY REVIEW OF NON-U.S. STUDIES

The applicant also collected and analyzed safety data on pediatric studies
conducted outside the united States. Although these diverse studies were not
conducted as part of a centralized world-wide pediatric program, they were
analyzed and submitted to provide supportive safety information on children
exposed to parenterally administered ampicillin/sulbactam. Due to the manner
in which these study data were collected (e.g., review of clinical reports and
publications) , individual data were not always available in some non-us.
studies.

Four categories were established by the applicant to summarize the safety data
from the non-U.S. reports and publications. The first category, Non-U.S.
Studies with >50% Pediatric Patients, is the primary category of analysis of
non-U.S. pediatric safety data. lln additional three categories (Non-U.S.
Studies with <50% pediatric Patients, Non-U.S. Ongoing Studies, and Non-U.S.
Discontinued Studies) were included to provide completeness in reporting of
non-U.S. safety data in patients exposed to Unasyn. For the purposes of these
non-U.S. analyses, the cut-off date for inclusion as completed studies was
patients reported in clinical reports or publications issued as of March 25,
1992.

Medical Officer’s Comments: The medical officer has reviewed the applicant’s -<~
analyses on non-U.S. safety data. The medical officer finds that the first
category, Non-U.S. Studies with >50% Pediatric Patients, is the most
enlightening and important contribution to safety data in pediatric patients,
and will discuss and summarize data from this category below:

,,

Non-U.S. Studies with >50% Pediatric Patients
.

The first and primary category of non-U.S. safety data in pediatric patients
included a summary of 49 completed non-U.S. studies in which more than 50% of
the treated patients were under the age of 12 years (For a full listing o-f
these clinical reports and publications, please see Appendix C, TABLE 1:
LISTING OF STUDIES (NON-U.S.) [prepared by the applicant] . The studies
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included in this category were primarily pediatric trials in which most, if
not all, patients in each trial were less than 12 years old.

In these 49studies, children with skin and skin st~cture, intra-abdominal, respirato~
tract, urinary tract, and other site infections were treated with Unasyn or a
comparative agent. Seventeen studies were conducted in Japan, seven studies
Were conducted in Italy, five in France, thee fi Chile, -d two each fi the
United Kingdom and Taiwan. One study was conducted in each of the following
countries: Argentina, Belgium, Czechoslovakia, Germany, Greece, Korea,
Mexico, Pakistan, Phillipines, Poland, Sweden, and Turkey.

Table 2g (prepared by the applicant) presents the demographic characteristics
and extent of exposure to ampicillin/sulbactam in all non-U.S. studies with
>SO% pediatric patients:

TABLE 2g
I)EMOGRAPHICS/EXTENT OFEXPOSURETO AMP/SUL

ALL NON-US STUD[ESW1TH>50% PEDIATIUCPATIENTS

Amp/sul
All AmplSul’ 2:1 only’

(44 Studies)

(N) (%) (N) (%)
Total No. of Patients

1649 100 1356 100

Sex
Male 853 52 687 51

Female 711 43 584 43

Missing 85 5 85 6

Age Range**
necsnare - >60yfs. 1630 99 1337 99

unknown 19 1 19 1

DurationofTherapy
ldose-44 days 1649 100 1356 100

Daily Dose:
Range
22.5 to 600 mgfig 1559 95 1266 93

- .75t012 g**-
~. 5 90 7

unknown 0 0

Route: +#
Iv 1113 67 982 72

[M 152 9 152 11

IVIIM + + 386 23 224 17
,, .-. . . . . . —.—...—-—,.

● hdudcsamdsulin 1:1.2:1.3:1. 4:.U.and8:1combinations ad Pcdsul m 3: I J.nd4:l comol~oo~ W Pauen~ m XUOY

.. .

7z.lourcd”wldlpcn/su[). f

[n47swdies. 122arrsp/sulpadcncswercbct_wecn OaM <3 mondssofagc (infoursmdifi afi93amp/sulpaucnuwcm ,
,

. .

under3m onfhsofagc)d l174@cIwswc=&m3 mondu ad <12ycarsofa.gc. In scvenscudics. 242paticnu
VCR kwccrs 1 momhami 18ycas50fagc. In 13 studies, 39paacnsswcrc 212ycarSand~18y- of~c. InWo
studies.53padcrms=gdti~c fi-om >6ycarsto >60ycars. No agc dza were available for19 patients (cnrolkd in

four snsdics).
. . . Only data avaikblc for Srudy SBT/AhiP-PAK-87~ I PAKISTA!! and adult paricrm in SBTIAMP-EED-87W1CISand

@J.Amb..XLU(3):P.579-593. ,V2mh1989
+ h SndySBTIAhfP-NY-83@01FRANCE. rhmcpatients rcccwcd borh W and IV amplsul xsdarc counted in each

caccgory. In Study SBT/AMP-NY-83W5 Asrruc. & IUUUof admwusmuon was unknown for one paucm.
n 85 fsaricnrsalso -eivdod mlmcdlffl(tosylau sal[ofarq?!cdlin and sulbacram. 1.5:[ combiriauon) afwrmcciving

parenwnI amp/d for <1 m 11 days.
++ ~ccxact muuofadtisrntion. fVOr~. ~Xnotspcifi~
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Medical Officer’s Comments: A total of 1649 patients were treated in the 49
non-U.S. studies (clinical reports and publications) . Of these patients, 1296
(79%) were reported as under 12 years of age, 281 (17%) were reported as less
than or eqial to 18 years of age, and age was either unknown or greater than
60 years in 72 patients (4%). The duration of Unasyn therapy in these
patients ranged from 1 dose to 44 days, and the daily Unasyn dose for the
majority of patients ranged from 22.5 to 600 mglkg. Approximately 67 percent
of patients (1113/1649) were treated with Unasyn by J37 administration alone;
appro ximately 33% of patients were treated with Unasyn by lld or combination
IV/IM administration.

It should also be noted that a small number of studies in this group did not
solely utilize the Unasyn 2:1 combination. Of the 49 studies, 44 studies
(including 1356 patients) used only 2:1 Unasyn and 5 studies used other Unasyn

formulations either alone or in addition to the 2:1 formulation.

Tables 13d”and 13c (prepared by the applicant) present serious adverse.events
occurring in patients in the non-U.S. studies by treatment regimen:

TABLE13d
DEATHS

ALLAMP/SULAND ALLCOMPAIUTIVE AGENTS
NON-U.S. STUDIES WITH >50% PEDIATRIC PATIENTS

●

r )

Deaths AllArnplSul Comparative
Agents

TotalNumberof Patients N (%) N (%)
TreatedwithAnp/Sul#
(AII Combinations) 1649 100. 175 100

Toed Numberof Patients
Who Died During Treatment 1 <1 0 -

Study: SBT/AMP-TR-864102
(@/Sul 4:1 combhuion)

Causeofdeath:
Dissemimmd intravascular coagulation 1 <1 0 -

&
# Includes amph.d in 1:1.2:1, 3:1.4:1. and 8:1 combimtions and penhul

in3:l and4:1 combinations; six patients instudy 72-1 were treated
widlpen/sul.

. . .
.,,

/,>
.“/

—.

.
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TABLE 13c
SERIOUS ADVERSE EXPERIENCES OTHER THAN DEATH

‘ALL AMP/SUL AND ALL COMPARATIVE AGEFfTS
NON-U.S. STUDIES WITH >S0% PEJXATMC PATIENTS

INodIs. Scudsu
.S&iousAdverselhntricncts - I AS*

Total Numberof PaticrvsTrczud wirbAnLT/Sad
(2:1 Combimimlonly)

TealNumberof S?a(ieam Widl %’iOUS

Advasc Eqaiuaccs DuringTcaMwM*

%udy SBT/AMP-NY-834XU.Scholz
(Amp&d2:1 combinationonly)
AdverseExfc{-
‘Paroxysmalevcm

hudy 88-2.UnitedKingdom
(Arnplsul2:1 combimriononly
Compatwiveagean:McdCeO

idvcrscEx@cnccs:
Wouladhlfection
Abdominalandwoundpain
Abdomkalpain
MJsccs
Vtirng ad gasucumdi

aady S8TfAMP-TW-S6-IX13.Taiwan
:-[ 2:1 ~b~~n)
kdvcrscEx@.HKc:
HcmO@ic-

N

1649

10

1

3
1
0
1
0

1

ready7X. Grace

- “-
dvcrscEapcrhm:
IcWUcdUansam-

udySBTIAMP-EED474101.Geciaoalo.aku
k#Sul 2:1 combirmioa]
d- Ex@mc.t
homcicTumor

1

1

,,...{

M

(%)

100
—

<1
—

<1

<I

<I

<1

—

<1
—

<1

<1

NW-cl-s.Sludm
Gmapamiv,

N

175

2

0

0
0
I
o
1

0

0

0

0
a Wereduldl-c

L&ma

(%)

100

I

<1

<1

.
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Medical Off icer’s Comments: One death occurred in a Unasyn -treated pediatric-
patient in the non-U. S. studies. The rate of serious adverse events appears
similar for Unasp -treated patients compared to comparative-agent treated
patients [10/1649 (0.6%) patients vs 2/175 {1.1%) patients] . A summary of the
serious adverse events in Unasyn-treated vs comparative agent-treated patients
follows :

—.
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SERIOUS ADVERSE EVENTS BY TREATMENT REGIMEN FOR INTENT TO TREAT PATIENTS

Treatment Regimen
Unasyn Comparative Agent
(N=1649) (N=175)

Serious Adverse Event N (%) N (%)

Death 1 (<1%)’ o (o%)

Seizures (Paroxysms) 1 (<1%)2 o (o%)

Wound infection 3 (<1%) o (o%)

Abscess 1 (<1%)3 o (o%)

Abdominal/wound pain 1 (cl%) 1 (<1%)

Vomiting o (0%] 1 (cl%)

~emolytic anemia 1 (<1%)4 o (o%)

Elevated transaminases 1 (<l%) o (o%)

Worsening of lymphadenitis 1 (<1%)5 o (o%)

Thoracic tumor 1 (<1%)6 o (0%)

1 This patient from Study SBT/AMP-TR-86-O02, reported to have died secondary
to disseminated intravascular coagulation, was admitted with a diagnosis of
fulminant meningococcemia and purpura. The death was considered by the
investigator to be unrelated to Unasyn treatment.

2 This patient from Study SBT/AMP-NY-83-005, Berlin, Germany/Patient~ was
admitted with bronchpneumonia and renal failure, hepatomegaly, elevated
transaminases, myocarditis, encephalitis and coagulopathy. On day three of
Unasyn therapy, the patient developed drowsiness and seizures (parowsms) .
The adverse event was considered by the investigator to be related to the
severity of underlying illness, and was not considered drug-related.

3 It is interesting to note four infectious complications of intra-abdominal.
infections in Unasyn-treated patients (3 wound infections and 1 abscess)
compared to no infectious complications in comparative agent-treated patients
(metranidazole/cefotaxime) .

4 This patient from Study SBT/AMP-TW-86-003, developed hemolytic anemia while.
being treated with Unasyn for pneumococcal pneumonia. Direct and indirect “’--
Coombs tests were negative. The investigator felt this adverse event was
possibly related to study drug and the patient’s condition resolved

.,:” --./.

successfully after a blood transfusion and discontinuation of Unasyn. When the
applicant reviewed the adverse events database for Unasyn, another five cases
of possible hemolytic anemia in adults which may have been associated with use
of Unasyn administration were ~dentified.

>’

5 This patient would additionally be considered a Unasyn treatment failure.
.

b The applicant provided no further information pertaining to this patient.

Medical Officer’s Comments: The rates of serious events in Unas~-treated and ~
comparative agent-treated patients are small. The one patient death and one
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episode of seizures seem unlikely to be related to Unasyn administration.
Several treatment failures for Unasyn used in therapy of intra-abdominal
infections are reported, but the information provided is too scant to be used
to argue that an increased rate of infectious complications in Unasyn-treated
vs. comparative agent-treated patients might exist. The adverse event of
hemolytic anemia possibly related to Unasyn is concerning, particularly in
light of the five reported adult patients with hemolytic anemia. The current
Unasyn package insert list agrenulocytosis and positive Coombs test as adverse
reactions under the H.tologic section. TMS portion of the label may need
to be amended to include the adverse event of h~lytic ~~a.

Table 10a (prepared by the applicant) presents the incidence and severity of
adverse events experienced by Unasyn-treated patients:

TABLEIOa

lNCIDENCEAND SEVERITYOFADVERSE EXPERIENCES(ALL CAUSALITIES)
ALL NON-US STUDIES WITH >50% PEDIATRIC PATIENTS* .

ALLAMWSUL

Patient Severiry
Incidence

All AM@i* Mild Moderate Severe Unknown
Adverse Experiences N (%)

TOUI No. of Parients Evaluated# 1628(100)
No. of Patierw With

Adverse Experiences 88 (5)
No. ofPa(ien~Disconrinued
Due to Adverse Experiences 9 (<1)

Toral No. Adverse Experiences 96 29 35 3 29

Adverse Experiences
Diarrhea 24 ( 1) 11 12 0 I
Paits at rhe injeCtion/infusion site 20( 1) 2 4 0 14
Looseandlorsoft stools”” 12(<1) 8 3 0 1
&h.. 11 (cl) 2 5 0 4
Vomiting”* 6 (<1) 2 3 0 1
Unkaria 6 (<1) 1 4

Exaruherna
1 0

3 (<1) 2 ‘1 o 0
Nausea 2 (<i) .0 1 0 1
Fever 2 (<1) o I o 1
Changes inaMs(G. 1.) 1 (<1) o 0 0 1
Chrridiumdl~cik I (<1) o 0 0 1
Encephalitis 1 (<1) o 0 0 1
E@wn.a 1 (<1) 1 0 0 0
Gasuoemeri(is 1(<1) o 0 0 1
Hemo{ytic anemia 1 (<1)” o 0 1 0
kfyocarditis

,,
,;f 1 (<1) o 0 0 1

Paroxysmal event 1 (<1) o 0 1 0
Relapse Candidiasis 1 (<1) o 0 0 1
llrombophlebitis 1 (<1) o I =0 o

-;

,

. lncludcsamphulin 1:1.2:1.3:1.4:1. ard 8:lcomb;mtionsandpcn/sdin3:land4:lcombirwions;six paacrwinsmdy
72-lrrcatcdwittspcn/sul.

u Includedam paaen~in4S149malesWiti~fesydaaavailable.insmdySBTiAMP-NY417403.Fanra.noadvasc
experiencedxawem ~vailablc.

.. Scvcnincidcrwcsofloosc smds(S3TlAh4P-STM-B-87-002).oneincidc~cofvomidng (SBTIAMP-STM-B-87012). and
ow incidemc ofmculopapular mshoccurmd onomlsu[umicillin diet-apy(F?iv.[i-f Pd.. Suppl. 2:p. s28-s33).
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Medical Officer’s Comments: As in the previously reviewed U.S. studies, the
most common adverse events associated with Unasyn administration are related
to the gastrointestinal and skin and skin stnactu.re systems. A shstantial
number of adverse events in non-U.S.Unas~-treated patients were related to
pain at the injection/infusion site. This findina mav be related to the
significantly larger number of patients treated &th finasyn by IX
administration in non-U.S. patients (538/1649 (33%) VS 3/154 (1.9%),
p=o.000ooool) .

..
Table 12a (prepared by the applicant) presents the incidence of
discontinuations from protocol due to adverse events in Unasyn-treated
patients in non-U.S. studies with >50% pediatric patients:

TABLE 12a
PREMATURE DISCONTINUATIONS DUETOADVERSE ExPERIENCES

NON-USSTUDIESWITH >50%PEDIATIUC PATIENTS
ALLAMP/SUL

I
Discontinuations Due

to Adverse hW’kIlCt3S I AllAmp/SuL#

I (N) \ (%)

Totid No. ofPaticnts Treated I
1649 100

1I

No. Piuienrs Disconrinucd Duc[o Advcrsc Experiences## 9 <1

Adverse Experiences Wlich Led to Discontinuation:

Unicaria
Rash
Fever&rash
Relapse Chndidiusis
Thrombophlebitis
Uaicaria&diarrhca

<1

<1

<1

<1

<1

<1

# Includes amp/sul in 1:1.2:1.3:1,4:1. and 8:1 combinationsand pen/sulin3:1

and4:l combinations: six pacicntsinstudy 72-l were trcatedwkhpenkui.

## Two patients >12years ofagewercduntinucd for the following adverse
experiences: relapse Gzndididsand thrombophlebitis.

..-

/,: --..-.

Medical Officer’s Comments: we rate of discontinuation from protocol due to
adverse events in Unasyn-treat$&d patients was 9/1649 (<l%). This reflects no

increased rate of discontinuations for adverse events when compared to U.S.
Unasyn-treated pediatric patients. The types of adverse events prompting
discontinuation are also similar for non-U.S. Unasyn-treated pediatric.
patients when compared to U.S. Unasyn-treated pediatric patients.

Table 16a (prepared by the applicant) presents the rate of laboratory test
abnormalities among patients treated with Unasyn:
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TABLE 16a

INCIDENCE OF STUDY DRUG RELATED LABORATORY ABNORMALITIES
AMONGPATIENTS TREATEDWITHAMP/SUL

NON-USSTUDIESWITH >50%PEDIATIUC PATIENTS

.

LaboratosyAbnormalities ,,
Posddy ReZatedto Study Drug An Alnp/sul*

(N’) (%)
Total No. of PatientsEvaluated*

1270”’ 100

No. of Pakxus wfl.aboratory Abnormalities 12s 10

No. Patientsw/Hematology Abnormalkks# 68 5
Hematology Parameters:
Elevated
Eosirtophils 43 3
Platelets 17 1

Decreased
Hematoerit 3 <1
Hemoglobm 3 <1
WBc 2 <1
Granuloeytes 2 <1
Platelets 1 <1
RBc 1 <1

~o. Patients wlserum Chemktry Abnorrnalkks# 62 5
Serum Chemislry Parameters:
Irtere3sed
SGOT 27 2
SGPT & SGGT 18 1

SGPT 9 1

Transatnirtase 6 <1

LDH 4 <1

BiIimbirt*** 2 <1

AlkaliiePhosphatase 2 <1

Jo.PatientswlCoagulationAbnormaIkks# 5 <1

Coagdationparameters:
Increased
Protbrombintime 1 <1

PositivePMCA 1 <1

PositivePIVKA II 1 <1

Dead
Quick’svalue 2 <1

* Includes ampkul in 1:1. Z1. 3:1, 41, and 8:1 combinations and penkul
in 3:1 and 4:1 coorbin#otrs: six patieots in study 72-1 treated wids penkuf.

** Denominator denotes eitfter the number of patients in a arudyor the number of patients who had a
particular laboratory test Ixrformcd. Therefore. thii number dots not rcftcu the tad number of
anrpkuf patients. Tofat number of paben~ amtyztd for any Iaboratmy parameter was 1270.For
hematology the total number of patients am.tyzed was 1268, for coagulation the totat number of
patients anatyzed was 1231, and for serum chemisay dsetotal number of patients analyzed was 1262.
The incidence of abrwrrndiucs is cafeutatcd for ach category.

# Some paticnrs may have had more tin onc laboratory abnormality.
*** Includes total md direct bi[imbin.

122
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Medical Officer’ Connnents: Among the non-U.S. pediatric patients treated with
Unasym, approximately 10% had possibly treatment-related laboratory test
abnormalities. In this population, abnormal values most frequently reported
were: eosinbphils, platelets, SGOT, and SGPT. Laboratory abnormalities are
similar to those reported in the three U.S. studies previously reviewed.

Medical Officer’s Final Comments on Safety Review of Non-U.S. Studies:

The rate of serious adverse events, including death, for both Unasyn- and
comparative agent-treated patients is small for non-U.S. studies in pediatric
patients, although this may be in part attributed to differences in adverse
reporting rates between the U.S. and other countries. Similarly, the rates of
‘non-serious- adverse events associated with Unasyn administration are small,
and occur predominantly in the gastrointestinal and skin and skin structure
systems (similar to the distribution seen for adverse events in the U.S.
Unasyn-treated pediatric population) . The rate of laboratory abnormalities
possibly related to Unasyn administration was 10% in non-U.S. studies with
>50% pediatric patients. The most common laboratory abnormalities occurred in
eosinophils, platelets, SGOT, and SGPT; similar abnormalities were noted in
the U.S. pediatric studies.

.. ..

— —.
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Iv. SUMMARY RECO MMENDATIONS

The Medical Officer recommends that ampicillin/sulbactam (Unasyn) be ,approved
for the tr~atment indication of skin and skin structure infections (SSTI) in
pediatric patients under the recently promulgated “Pediatric Rule” (21 CFR
Part 201 “Specific Re@rements on Content and Format of Labeling for Human
Prescription Drugs; Revision.of ‘Pediatric Use’ Subsection in the Labeling;
Final Rule”, December 13, 1994) . The results of the clinical efficacy study
and safety analyses are supportive of Ehe efficacy and safety of Unasyn in
pediatric patients above one year of age, when used at a dose of 300 mg per kg
per day (up to maximum of 40 kg), administered in ecgyally divided doses every
6 hours via the intravenous route, for the treatment of SSTI. More specific
labeling guidance will be provided in the labeling review.

This concludes the review of NDA 50-608, Supplement Number SE5-019.

#4--’-A-~,-.....
Susan A. Maloney, M.D., M.H.S.
Reviewing Medical Officer
Division of Anti-Infective Drug Products

cc: Original NDA 50-608
HFD-340
HFD-520
HFD-520/DepDir/LGavrilovich
HFD-520/MO/SMaloney
HFD-520/Pharm/HSun
HFD-520/Micro/PDionne
HFD-520/Chem/SRoy
HFD-520/CSO/Debellas

=3wwEY#:,f!fj-/~Concurrence Only:

.
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APPENDIX A: SKIN w SKIN STRTJCTURE INFECTIONS (SSTI): DIFFERENCES IN
EVALUABILITY BETWEEN APPLICANT AND MEDICAL OFFICER

.

.
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APPENDIXA:SST1:Differencesh Evahsabiliryberween ADcdicmrtand Medical Officer. .

Patient No. Drug Applicant Reason Officer Reason

~1 nonevalz NEP3 CE-failure4 fever, surg>485
I

u noneval NBP noneval prior abxh

u noneval NBP noneval prior abx
I 1 I

I u I noneval NBP I noneval prior abx
1 I

[u I noneval I N-BP noneval I prior abx

1 I 1

I u I noneval NBP CE-success
I 1 i

u noneval NBP noneval prior abx

u noneval NBP noneval no F/U’

u noneva 1 NBP CE-success

u noneval NBP CE-success

u success noneval no F/u

u success noneval no F/U
I

I u Isuccess I noneval I no F/U
,

I u { success I I noneval I no F/U

u noneval NBP noneval no F/U

u noneval NBP CE-success
, , ,

I u I noneval I minimums I noneval inapp dx9
i

u noneval N-BP noneval prior abx

u success I noneval no F/U
I I

I u Inoneva 1 i NBP I noneval I no F/u

u noneval NBP CE-success

u noneval NBP noneva 1 concurrent abx10 .

u noneval NBP noneval no F/U

u success noneval no F/U

u success noneval no F/U
:{

u noneVa 1 NBP noneval minimum

u I noneval NBP CE-success I

./, . .-..-

,

‘U= Una.syn,znoneval=not evaluable,3NBP=no baac[ine parhogen, 4CE=CIinical evaluation, ‘surg >48 = surgesy at >48 horsrs,~rior
abx= prior anribioacs,lro F/U= no follow-up,%rrinimum= < than minimum therapy ,9inappdx = inappropriate diagnosis, l“concurrent
abx= concurrent antibiotics”C = cefiroxime, %app dose= inappropriate dose
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APPENDIXA:(CONT.)
.

I I 1 , ,

Patient No. I Drug Applicant 1 Reason ~ Officer j Reason
I II

u noneval NBP noneval inapp dx

u success noneval no F/u

u noneval. NBP noneval prior abx

u noneval NBP “ noneval no F/U

u noneval NBP noneval no F/u

u noneval NBP CE-success

u success noneval prior abx

u noneval NBP noneval no F/U
. .

u success noneval prior abx

u noneval NBP noneval no F/u

‘u success noneval no F/U

u noneval NBP noneval prior abx

u“ noneval NBP noneval no F/U

u noneval NBP noneval prior abx

u noneval NBP noneval no F/U

u success noneval no F/U

u noneval NBP noneval concurrent abx

u noneval NBP noneval no F/U

u noneval NBP noneval no F/U

u noneval NBP CE-failure surg>48

u noneval NBP CE-failure symptoms

u noneval NBP noneval prior abx

u success noneval no F/u

u noneval NBP noneval prior abx

u success noneval
....-

no F/U

u success noneval no F/U

u noneva 1 NBP noneval no F/U

u noneva L NBP noneval no F/U
,;,

u sUccdss noneval no F/U

u noneva 1 minimum noneval inapp dx—.

IU=Una~yn,~oneva[ =notevaluable,3 NBP=nobaselhe pathogen, 4CE=C1inid evaluation, %rsrg>48=nwgeryat >4g hours. ?mior

abx=prior antibiotics,’no F/U=nofollow-up,’mshimum=<thanmitdmumtherapy,yhappdx=inappropnarediagnosis,‘concurrent
abx=concurremantibioticsl’C=cefiroXime,‘%nappdose=inappropriatedose

.
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APPENLMXA: (CONT.)
.

Patient No. Drug Applicant Reason Officer Reason

u noneval. NBP noneval no F/U

u noneval, NBP noneval no F/U

u noneval NBP noneval no F/U

u success .,
noneval no F/U

u success noneval no F/u

@ success noneval no F/u

c noneval NBP noneval no F/u

c noneval NBP noneval prior abx

c noneval NBP noneval no F/ti

c noneval NBP CE-success

c. success noneval no F/u

c noneval inapp dx noneval no F/u

c’ noneval inapp doseiz noneval prior abx

c noneval NBP noneval prior abx

c noneval NBP noneval concurrent
abx

I

.

1c I success I noneval I prior abx
=ti:=l= notevaluable,’NBP=nobaseline pathogen, ‘CE=Clinical evacuation, %urg>4t3=.surgeV at >48 hours, jnior

abx=pnor anribiotics,’no FIU=no follow-up,aminimum=< than minimum therapy,%app dx=irsappmpriate diagnosis, ‘concurrent
abx=concurrent antibiotics’’C=cefuroxime, %appdose=in appropriate dose

c success noneval no F/U

c success noneval prior abx

c success noneval no F/U

c noneval NBP noneval prior abx

c success noneval no F/u

c noneval NBP CE-failure symptoms

c success noneval no F/u

c noneval NBP noneval no F/u

c success noneval no F/U .;.

c success noneval no F/U

c noneval NBP noneval no F/U

c success noneva 1 no F/U

c success ,S:; noneval no F/U
,,

c success noneval no F/u
I 1

—
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APPENDIX A: (CONT.)
1 1 1 I 1 11

Patient No. Drug Applicant Reason

u noneval NBP

u noneval NBP

c noneval NBP

u noneval ““minimum

u noneval NBP

u success

u noneval NEP

u noneval NBP

u noneval NEP

u success

u. noneval inapp dx

c noneval NBP

c“ noneval N-BP

c noneval NBP

u noneva 1 NBP

u noneval NBP

u noneval NBP

u success

u noneval NBP

u noneval NEP

u noneval NBP

u noneval NBP

u noneval NBP

u noneval NBP

c noneval NBP

c noneval NBP

c noneval N-BP

c noneya 1 ‘NBP

u non&al NBP

u success

noneval

CE-failure

CE-success

CE-success

noneval

CE-failure

noneval

CE-success

noneval

noneval

CE-success

prior abx

svmDtoms

nrior abx

surg>48

no F/U

no F/U

prior abx

noneval

noneval

CE-success

noneval

noneval

no F/U

nrior abx

minimum

orior abx

noneval no F/U

CE-failure surg>48 ‘“

CE-success

noneval ~B13

CE-success I

CE-failure I symptoms

noneval I prior abx

.-%.,

.

‘U=Unasyn,hroneval= not evaIuable,JNBP= no baseline pathogen, 4CE=Clirrical evaluation, %urg>48=surgery at >48hours,~rior

abx=prior antibiotics,’no F/U=no follow-up,$mhim(lm=< than minimumtherapy,%app dx=irsappmpna~ dngnosis, ‘concurrent
abx= concurrentantibiotics’‘C=cefuroxime. %mippdose=inappropriated ose,’3F8=fomign body
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APPENDIX A:(CONT.)
.

.>

Patient No. Drug Applicant Reason Officer Reason

u noneval NBP CE-success

u success noneval prior abx

u success noneval prior abx

u noneval NBP noneval no F/U

u noneval NBP CE-f ailure Symptoms

u noneval NBP CE-success

u success noneval no F/U

u noneval NBP CE-success

u noneval N-BP
. .

CE-success

u success noneval prior abx

u. noneval NEP noneVal prio”r abx

u noneval NEP CE-success

u“ noneval NBP CE-success

u noneval NBP noneval no F/U

c success noneval no F/U

c noneval NEP CE-failure symptoms

c noneval NBP noneval prior abx

c noneval NBP CE-success

c noneval NBP CE-success

c noneval NBP CE-success

c noneval NBP CE-success

u noneval NBP CE-success
z

u noneval NEP CE-’failure surg>48

u noneva 1 NBP nonev.al no F/U

c noneva 1 NBP CE-success

u“ noneval N-BP CE-success

u success CE-failure surg>48

c success noneval prior abx
/

u noneval inapp dx noneval no F/u

u noneval NBP noneval no F/U
.——.

.-,,’

‘U=Unasyn,%onevaI=not evaIuable,3NBP=no baseline pathogen, 4CE=Cltid evaluation, %urg>48=surgeryat >48hours,’prior
abx=prior antibiotics,’no F/U=no foIlow-up,gminimum=< than miniium therapy,9inapp dx=inappropriate diagnosis, ‘concurrent
abx=concurrent antibiotics’’C=cefiuoxime, ‘%appdose=inappropriated ose.WB=foreignbody
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APPENDIX A:(CONT.)
.

Patient No. Drug Applicant Reason [ Officer ~ Reason
I i I
u noneval NBP noneval no F/u

u success noneval no F/U

u noneval NBP noneval no F/u

u
,,

success noneval no F/U

u noneva 1 NEP noneval no F/u

c noneval NBP CE-success

c noneval NBP noneval no F/U

c noneval NBP noneval no F/U

c success noneval no +Iti

c noneval NBP CE-success

.C noneval NBP CE-success

c noneval NBP noneval no F/U

c noneval NBP noneval no F/u

u noneval NBP noneva 1 prior abx

u success noneval no F/u
I

=: ::

CE-success

CE-success

old== ,~~ CE-success

CE-success
,

u noneval NBP CE-success

u noneval NJ3P noneval inapp dx

u I success noneval I >1.4 days14

u success noneval >14 days

u success noneval B14 days

c- success noneval B14 days.—

-.,.>

,i
'U= Una~n,%onevaI=not evaluable,3NBP=no bawIhepatiogen, `CE=CIticd evaluation, SmR>48=w~e~at >48hours,~rior
abx=priorantibiorics,7noF/U=no follow-rsp,’mkimum=< thannrinimumthuqw.%qqrdx=imppmpriakdhgnosis.“concurrent
abx= concurrent antibiotics ‘C=cefuroxime, ‘zinappdose= imppropriate dose, W3=foreignbody, 14>14 days=> 14 days oral
(transitional) ties-spy

.
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APPENDIX C: TABLE 1: LISTING OF STUDIES (NON-U. S.)

CLINICAL REPORTS: >50% PEDIATRIC PATIENTS

Pro(oCal
Number

principal
Investigators

I ‘ion I an I ‘e I ‘:i;’

137

Control Agent. ToIal 1 Duration of
Daily Dose of M F Un~yn 1

mglk~ Pasiesm Treatsrwm

SBT7AMP-F-
87-001

SBT/AMP-I-
88-Q09

SBTfAMP-
MX-854)2

Study 88-2

Study 72-1’

I

Bcgttc

Longo

Samos

Morris

Synopoulou

France

haly

Mexico

Unimd
Kingdom

Greecz

Ofxrt I 150 tidlqid IV
comparative

~F
open [50 bid [M

comparative

open 75 bidhid
comparative IVIIM

open 22.5 to 93 qid
comp,arative [v

Cefosaxirnc
50-100 tidfqid

Ccfuazidirnc
50 bid

Ccfuroxime
100-150

Metronidazole
7.5-2~.5 tid;
Ccfotaximc
25-75 lid

None

i FIlcd to original NDA 50408, VOL 1.12. Pg. 1866.

J Ratios odsa than 2:1 for arnpicillitisulbtiam arc utilized.
.!....

40 22 18 3 to 15 days

do 38 22 51012 days

50 21 29 4 to 28 days

100 57 43 1-3 days

27 13 14 2 to 11days

.,

.-.‘

,’

/“”
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.

.. ...
CLINICALREPORTS:>50%PEDlATR[CPiT1ENTS

Protod

1

principal &calii Study AXe Unasyn Daily Comfd Agent,
Nurnbcr

Toral 4
Investigators Design Range Dose Range. Daily Dose of M

mglkg mgfkg Palicnrs

Study 89-1‘

Study 92- I

S(udy 93-1

SBT/AMP-
NY-83-005

SBTJAhfP-
NY-83-005

Johansson

Gilly

Rcincn

Asmac

Swaicn opus
non-

compararive

Frarsa open
non-

comparalive

France open
norr~

comparative

France opcrr
non-

3CS3tid W

150 {id [V

108 [0 328.5
qid [V

36 (0 225
{id/qidIV

1 Filed to original NDA 50-608, Vol. 1.13, Pg. 2176.

. z Two pa[icmsaiso receivedoral sul[amicillinaticr rexiwiargparen[cralamphd.

) FMcm paticnfs received oral sultamiciliin after rccciving parcnlcfal amp/su[.

None

None

None

None

None

3
41 1

6=. 2

18$ 4

+

41 21

30 9

rDutiion Of
F Unasyn

Tremnem

F
4

I
110 11 days

E
14 1102 days

20 3 to 12days

21 3108 days

“,

,.
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APPENDIX C: TABLE 1: LISTING OF STUDIES (NoN-U. S.)

.

..
CLINICAL REPORTS: >50%PEIXATRIC PATIENTS

-.:.

. .EPnuod
Number

I

SBTIAMP-
NY-83435

rSBTIAMP-
NY-83405

rSBTIAMP-
NY-83-i135

SBTIAMP-
TR-86~2

I

SBTIAMP-
PHI-86-003a

139

zBurgio Italy

Ccdrato Argcsxina

Scflolz Gamany

Kanra

1:

Turkey

bpcz

I

Pfsilippincs

open 7010169 [id None 30 18 12 4 co 10 days
nnn- lVIIM

con’palivc

= I I “~~f$id I ‘om I 3126 I 24 I 310’4days
comparative

ox “ 150 [id IV None 45 28 17 4 [0 16.5
non- days

mmparasivc

opal 300 [0600 None 125 72 53 4 (o 44 days
nom tid/qid iV1

compafa[ ive

open 90 [0 230 None 43 25 18 7 [o 10 days
non- [id/qid IV

compzmive

: Ra(ios other sham2:1 for anspici!lisakuibac$an$arc utilized.1
.

.:

_,-..” .

,
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.

CUNICAL REPORTS: > W% PEDfATRIC PATIENTS

Promd principal LoCatioa Sudy Ag~ Unaayn Daily
Number [nvcstigators Design Range DoseRange.

mg/kg

140

Comrol Agent,

Daily Dose

mglkg I::zl”l’lsz:

SBTIAMP-

1

Lee
TW-86JJ03

SBTIAMP-

1

Isaoi
PAK-87031

SBTIAMP-F-

1

Relicr
884X31

i--

-&wars OF

non-
compara[ivc

Taiwass Ow
rran-

conrparxivc

x
1Ratios orhcr rhan2:1for ampicillinkulb=tum are wtilizcd.

] lle sex of one pa!icn~was no; availab[e.

75to 450 qid
[v,

7510200 qid
Iv

750[0 3000
mglday
aid IV

13010225
bid/tid IV

x
x
Noru

I

25

56

14

5

—

k
32 3 [0 30 days

7 3 to 14 days

15 31013 days

4

I

5 to 1I days

.. --

,/”
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.... ... .-
......-

CLINICAL REPORTS: >50% PEDIATRIC PATIENTS --”.:

..

SBTIAMP,
STM-B-87-

002

SBTIAMP-
EED-874N31

SBTfAMP-
EED-87-001

SBTfAMP-
EED-87401

SBTIAMP-
NY-874J133

G@clle

Smchunsky

CCNC1’lk~

Krcska

Farm

Belgium

CIS

cr.sxbo-
slov*ia

Poland

-
Chile

----1-
op
non.

comparative

--l
open
non.

cornparaIivc

-1
Open
rron-

compartiive

---/

open
non-

mmpararivc

L

42 CO363
lid/qid IV/IM

150 Iidfqid

IM/IV

150 qid
lVIIM

150
IV

150 bid IM

+

None 411

None 103

T
-1--

None 24

None 21

I

28 13 1104 days

58 45 51021
days

- - 310 [4
days

I 23 10 days

- - 7 days

t Thiny-eight pa(icnts rcc.civcdoral aubsnicillin ~er receiving pare.meralampkul. ...

,.,
,’

/ .
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APPENDIX C: TABLE 1: LISTING OF STUDIES (NON-U. S.)

..

CLINICAL REPORTS: >50% PEDIATRIC PATIENTS

.EPromcd
Nurnbcr

SBTIAMP-
NY-874101

I

Study 64-1‘

.:.:,.,..
.“:.

Vergara I Chile

+--

Cockbum Uniwd
IChgdom

opar
non-

comparativc
.—

open
non-

comparaive
—-

8 ‘ FIlcd 10original NDA S0-608. Vol. 1.8, Pg. 497.

z Ratios odrer dran 2:1 for ampicillisdsulbacfarnarc u(ilizcd

142

IDurarion of
Unasyn

Trcamcm

150 qid IV None 40 22 18 81014dayS

.,

@ and 100] Nosrc 16 7 9 I 104 &ys
bid IV

.

.“.”

.>.

.-
.:

,.
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.-..
PUBLICATIONS: >50%PEDIATRIC PAT1ENTS

*
Journal Locarion Srudy Age Unasyn Daily ComrolAgent, Toral # Durarion of

LHgn Range Dose Range. Daily f)ose of M. F Unaayn --
mgkg mgfkg Paricn{s Trcarrrrcnt

,

J. Korean
Pediatric .

As=. Q(l)

Jap. J An[ib.
XLI[(3):
598-611

lap. J Antib.
XL11(3):
612-622

lap. J Antib.
XIX(3):
6~3~38

Jap.J Amib.

.m

k. Khang,
ef. al.

Iwata,
Yamada,

cl. al.

Mcguro, ;
Arimasu,

et. af.

Sxo, Narita. .
Cl. al.

Nakao.
Kimrrra,
cr. al.

Korea

Japan

Japan

Japan

Japan

v
non-

ummrativc

OP

non-

compaaivc

oon-
comparative

—.

open
mn-

mrrrsararive

6010316
tidfqid [V

80(0 308
tidfqid lV

54 to 150
(id/qid IV

79 [0 151
titiqid IV

Ampicillin 100
100qid:

Amikacin
15-20bid

+

None 63

NorK 33

None 34

None 23

—
60

—
35

—

20

—
27

—
15

—

—
40

—
2g

—
13

—

7

8

—

41012 days

21014 days

3 to 12 days

31012 days

410 i ! days

>

..-

,.”
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3-44

.....
..F

PUBLICATIONS: >50%PEDIATR1C PATIENTS

Journal Age UnasyssDaily Control Agent, Total # Dumion of
Mic!e Design Range . DoseRange, DailyDose of M F Unasyn

mgtkg mglkg Pa(icrsss Trcamscnt

Jap. J Amib.
XUI(3):
651-661

Jap.JArttib.
XL11(3):
662-674

Jap.J Antib.
XLH(3):
67548S

Jap.J Antib.
XLH(3):
687-700

Jap. J Antib.
XLII(3):
701-717

Jap.J Hlb.
XU1(3):
719-724

110, Ihara.

et. al.

Nakasnura,
Miyazu,
es. al.

ho, Mayurrd,
u. d.

Nishimura,
Tabuki,
Cf. al.

Hauori.
Higashino,

cr. al.

HaNu,
Kuroki.
et. al.

Japan

Japan

Japan

hp.ars

Japan

Japan

open

nom

corrsparaI ive
——

open

noll-

mnparaive
——

open “

noss-

comparalive

open

ooKl-

compara(ive

Ow
nom

comparative

open

oon-

corsspara(ive

90 to 500 None 25 13 12 17 days
tid/qid IV

9210220 None 36 17 19 3 to 7 days
:id/qid IV

8810133 None 24 9 15 4 to 1[ days
tirVqid W

60 (0 3W None 25 12 13 3 to 8 days
titiqid IV

76 to 203 None 24 13 11 2 to 12 days
iid/qid IV

9410 lSQ None 20 16 4 310 IOdays
titiqid IV

.

..

.-,,

.:,‘
....

.
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145

PUBLICATIONS: >50%. PEDlATRJCPATlENTS
.

—
Journal Author Loaion Study Age Unasyn Daily Control Agcm, Total # Duration of
AalicIc Mlgsa Range Doac Range, Daily Dose of M F Unasyn

mgikg mgfkg Pasicnra Treatment

Jap.J Antib.
XLU(3):
725-731

hp. J Antib.
XIX(3):
733-742

Jap. J Asrtib.
XLJ1(3):
743-753

Jap. JAmib.
XLH(3):
754-765

Jap. J Aastib.
XLW3):
766-772

Jap. J Amib.
XL11(3):
m-790

Take&. Japan open
Hosoda, non-
es.al. comparative

Sckiguchi. Japan OF=

Ok~(o, Mn-

er. d. comuarativc

HayasM. Japan open
Kid4 cf. af. non-

tmsparative

Yanagishiana . Japan open
YaMi. es.al. non-

axnparativc

Ogura, J@sr open
Hisakawa, non-

et. aL comparative

Mo(ohiro. Japan opm
S*ata, ct. al. non-

comparative

.-..:

83 to 167 (id None
Iv

62.5 [0 413.8 None
tid/qid lV

100 to 145 None
$d IV

10!Ito 312.5

I

None
tid/qid IV

100 to 300

I

None
fidlqid IV

18 Is 3 4 to21 days

20 10 10 4 to 22 days

21 12 9 31010 days

24 12 12 41014 days

9 s 4 41017 days

65 32 33 31023 days

.

..-
,,f

,’” .
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........
.,..: .;,......-.. ..:

.... ..
.4

. . .

PUBLfCATIONS: >50 % PEDJATRICPATfENTS

Journal Awhoc Location Srudy \

Aslicle
Age Wiasyn Daily Comrol Agent, To(al t Dura[ion of

Desigfi Range Dose Range, Daily Dose of M F Unasyn
mg/lcg mgfig Pasicms Treatment

1-
Jap. J Amib.

XUI(3):
579-593

Riv. inf.
Psd.,5 (l):

33-36

LRiv. Issf.
Pd.. Suppl.
~: 2S-33

t
Riv. Inf.

Pcd., Suppl.

m

I

Rev. Cbil. de
Inf. Q (2):

72-75

Sale, Japan phass I 26 to 267 qid None
fshikawa.

30 - --
iv

cl. 4.

Tornaghi, ‘ l(aiy Ow 75 bid lV/lM
Massirosri,

Norie 30 15 1$
non-

Cl, af. uxrrparalivc

Man(cro, Italy open IXl bid/tid None 28’
Pcrau. u. al.

12 16
non- [M/[V

ussssparari~e

Pavesio, Itafy open 150 bid [M None 29 20 9
Paxo, u. d. non-

amnpsruive

Siri, “ (Me Opcrr 100qid [V None 30 - -

LcdCrmanss. non-
es. d. conspararive I

4 Twcnry-cigh( pariems rtxeivcd oral sullamicillin after rccciving parcnlcral arnpk.ul.

[ 1014 days

4 days

minimum

2 to 4 days

5 to 9 days

7 days

...-

.>-”
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.

PUBLfCATIONS:>S(J%PEDIATRICPATIENTS
2.-

147

Journal Author L.Ocaiosr Study Age s Unasyn Daily Control Agcm, To[al # Durasionof
Articfe Dcs@s Range Dose Range, Daily DOSC of M F Uaasyn

mgfkg mgfkg Patients Trcauotm—

?
Osp. Ital.

I

DiGruttola, lcsfy open 1S0’bidkid Noru 37 18 19 5 IO ~ days
Pcdialr. ~ Schiavulli, non- IVIIM

534-542 u. al. usmparalive
J

! Ra[ios orhcr shan 2:1 for ampicillinlsulbacm are u[i(izd.
.

.

.. -.
.3

,/-”
/ .
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.
-.:-:..

<
CLINICAL REPORTS AND PUBUCATIONS: s 50% PEDIATRIC PATIENTS

Y
Promcol Principal Location Study Age Unasyn Daily i’
Number

Comrol Total # M F Dura[ion
Investigators Design Rassgc Dose Range. Agcn[. of of Unasyn

mglkg Daily Dose Palicnrs Trcafmcnt
mgtkg1

-1

Study 52-2’

Minema
Mcdica Q

(6): 387-394

SBTfAMP-
STM-B-87-

004

SBTfAMP-
coL-88ml

SBTIAMP-
COL-89~1

hehmr Uniwd Open 3t06g None 23 14
Kksgdom non- qid lVIIM

comparative

Chiodo, [taly open 15010225 Mezlocillin 65 37
Manfrcdi. comparative W/lM 7510200

u. al- “

Vcrdonk

I? lcotr5iwlI ‘igI ‘oM40-
Vil[anucva Columbia open

non-
comparalive

Multiccnmr Columbia open
Smdy non-

comparacivc

0.0751012g None 50 -
tidlqid
lVtIM

0.6103.5 g None 34 8
tidlqid
Iv

T9 3 (0 10
days

:

28 41020
days

5 to 19
days

‘1days

-- 310 Is
days

Wed to ori8inal NDA 50-608, Vol. 1.12, Pg. 1690.
..

,.

,,

...,.

,/’
,/’

——

,
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...,. ....
,..... .-.

— .......
.

CUNICAL REPORTSAND PUBLICATIONS:<5$3%PEDIATRIC PATIENTS

protocol Principaf Iacation Study Age Unasyn Daily Control ToIal # M F
Number

Duration
Investigators Design Range Dose Range, Agent, of of Unasyn

mglkg Daily Doss Palicms Trca[mcnt
mglkg

SBTIAMP-
COL-894X32

SBTIAMP-
EED-874301

SBTIAMP-
EED-874M1

Infaxion
Magazine
2(2): 205-

214

SETIAMP-
TR-89-@31

Multiccmcr Columbia open 150 tid/qid None
Smdy non- IVIIM

mmparalivc.

Perepanova CIS open 1.5 [0 6.0 g None
non- tid/qid

cmmpararive IVI1,M

Utkin Latvia open 3.0”[0 12.0 g None
non- bid/tid/qid

canfmrxivc IVIIM

Ege and Izrrrir o~n 100 None
can non- bid

comparative IV(1M

Afparslan Turkey $rP 1.5 g bid IV - None
non-

canparafive 50 bid po

+

61 -

33 -

30-

37 4

1
20 2

1

—

—
2

2

—

24hrs

7 to 10
days

6 to 14
days

7
days

14 to 32
days

101028
days

.:

.,.

,/’
,/ r
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Clinical REPORTSAND PUf3LfCAT10NS:<50% PEDIATRICPATIENTS

Promcol Principal LOurion study Age UnasyrI Daily Comrol To[al # M F Duration
Number Invcsligalors D&gn Range DOSC Range. Agcm. of of Unasyn

k

mgfkg Daily Dust Parienrs Trcamscnt.
mg/kg

E
STM-VEN-

89404

Curr. Thcr.
Rcs. 41: 128

Multiccrxer IIVenezuela open
Study non-

cnmparative

Dutse Nigeria open
non-

compamtive

NIA None 170 - - NIA
lV/lM

6g None 60 3 3 5
qid days
[M . .

....-

..--“

,
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER       050608                        

STATISTICAL  REVIEW



Statistical Review and Evaluation.

(Addendum)

!!Q. &. NDA 50-6081SE5-019

Applicant: Pfizer Inc.

Name of Drua: Unasyn (ampicillin

Indication:

Tv~e of Re~ort:

Clinical InOut:

Clinical Report

sodium/sulbactam sodium)

Susan Maloney, M.D. (HFD-520)

In my original statistical ‘review dated 11 /22/94, the analyses of the sponsor’s

evaluable data sets showed that ampicillin/sulbactam and Cefuroxime and
ampicillin/sulbactam and ampicillin/clindamycin with an aminoglycoside are not”

statistically different for Skin and Skin Structure Infections

respectively, in the treatment of pediatric patients, relative to

bacteriologic and clinical responses.

The reviewing medical officer (RMO) differed from the sponsor in determining

evaluability of patients and in assessing clinical outcomes. The results of the
analyses of the reviewing medical officer’s data sets (ITT and Evaluable) and that of

the sponsor’s are the same for the indication, Skin and Skin Structure Infections.
But, for the indication, the medical officer’s data sets
(ITT and Evaluable} showed that the 95% confidence intervals for the difference

(ampicillin/sulbactam- ampicillin/clindamycin with aminoglcoside) do not satisfy the
DAIDP guidelines for therapeutic equivalence of two drugs (~:

,.,,,(-0.305,0.087 ),0%,9,,, for clinical outcome at the end of study protocol; m

131,64 {-0- 1 54~0-01 ‘)88.5%,95.3% for the clinical outcome). The results of the clinical

and bacteriological outcomes in Evaluable Patients (MO’s data set) by treatment..
regimen for Visit 1 (1 O-14 days after study drug discontinuation), Visit 2 (4-6

weeks after study drug discontinuation) and Overall ( at least one follow-up visit) -=”

also support the above findings at the end of study protocol

[~: .7.2, (-O.324r0.089)7e.7%,90.5%1 Visit 2: ~6,20(-0.331 ,0.096 ),8.2%,s0.0%,and

C)verail: ~o;22(-0.305,0.087)80 .0K90.9J.
/ .

Thus, based on reviewing medical officer’s evaluability criteria and assessment of
clinical responses, it is concluded that ampicillin/sulbactam does not Wfi// the

regulatory definition of therapeutic equivalence in the t rest ment of
in pediatric patients.

.’



R. Srinivasan, Ph.D
Acting Team Leader, Biometrics IV

~$7#@
Concur: Ralph Harkins, Ph.D

1Z+3MZ

Acting Division Director, Biometrics IV

cc:
Archival NDA 50608/SE5-019

HFD-520

HFD-520/Mr. Debelias

HFD-520/Dr. Roberts

HFD-520/Dr. Maloney

HFD-520/Dr. Fanning
HFD-701 /Dr. Anello

HFD-725/Dr. Harkins
HFD-725/Dr. Srinivasan

HFD-344/Dr. Thomas

Chron.
.
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER       050608                        

 MICROBIOLOGY  REVIEW



,.

DIVISION OF ANTI-INFECTIW DRUG PRODUCTS

Microbiological Review of Efficacy ShppIement

NDA #: 50-608 REVIEW #: I REVIEW DATE: 09-NOV-95

SUBMISSION/qyPE DoCUMENT DATE CDER DATE ~

SUPPLEMENT 30-NOV-93 01-DEC-93 11-OCT-95

NAME & ADDRESS OF APPLICANT: ,

PFIZER NC.
235 East 42nd Street
New York, NY 10017-5755

CONTACT PERSON:
Robert B. Clark
PhoneNumbec (212) 573-3412

DRUG PRODUCT NAiME:
Promietarv:
Normropnetarv:
Chemical Tvue:
TherapeuticC1aSS:

Unasyn
ampicMin sodkn-Jsulbac@ sodium
penicillin antibiotic/~ -lactm~e inhibitor
3C

ANDA Suitabili~ Petition/DESI&atent Status:
U.S. patent4,234,579; expires November 18, 1999

PHARMACOLOGICAL CATEGORY/I~ICATION:
penicillin antibiotic/~-lacti~e inhibitor/tiea~ent of

skin and skin structureinfections caused by susceptiblepathogens.

DOSAGE FORM:
STRENGTHS:

Parenterd
1.5g;3g

ROUTE OF ADMINISTRATION:
Intravenousor Intram~cula X-

DISPENSED:
~Rx _ OTC -..-,--

,.
,,.:“’

/, .
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NDA 50-608/SE-5

PFIZER INC.

UNASYN
Page 2 uf 55.

CHEMICAL NAME. STRUCTURA L AND MOLECULAR FORMULA, MOL.WT:

AMPICILLIN SODIUM:

Chemical N ame: (2S,5~6R)-6-[@)-2~htio) -2-phenylace~ido] -3,3dimetiyl-7+xo-
4-this-l -azabicyclo[3.2 .O]heptie-2-mbo~late, monosodium

Chemical Structure:

Moleculm. Formula: C16H18N304SNa
Molecular Wehzht: 371.39

SULBACTAM SODIUM:

Chemical Name: (2S,5R)-3,3-dimetiyl-7-oxo-4-this-l -azabicyclo[3.2 .O]heptie-2-
carboxylate 4,4-dioxide, monosodium

Chemical Structure:

Molecular Formula: C8H10N05SNa0
Molecular Weight: 255.22

SUPPORTING DOCUMENTS:

IN-D: ./

CONCLUSIONS & RECOMMENDATIONS:
./;.{.<

This application is APPROVABLE &om an overall microbiology perspective. However, ‘
final labeling will needto be negotiated. The sponsor should be sent the comments listed
on pages 47 to 55 of thisreview.



pjk!#i53
&/e

,



NDA 50-608/SE-5

PFIZER INC

UNASY3J

. Page 5 of 55

INTRODUCTION

This supplemental application has been submitted for the purpose of extending
use of Unasyn to pediatric patients .)for two of the indications (not
gynecological infections) as currently approved for aduks. The currently approved
indications for adults are the treatment of skin and skin structure infections, intra-
abdominal infections and gynecological infections. The application contains neonatal
toxicology da~ pharrnacokinetic data, two U.S. multicenter studies (one per indication)
and other supportive studies.

The annotated package insert included with the submission makes no changes to
the ‘Microbiology’ subsection. The label is old, however, and does not conform to
present labeling. The organisms Iisted are alI in one listing and are not separated into
those with clinical efilcacy and those with only in vitro activity. Susceptibility testing
methods also need to be undated.

The sponsor states that pathogens which cause skin and skin structure infections
in children are generally the same as those in adults, except that Haetnophifus influenza
are more frequently isolated in children. Bacteria commonly isolated from children
hospitalized with skin infections include Staphylococci aureus, Streptococcus pyogenes,
Streptococcus pneumonia, Haemophilus injlue~~ae, and Bite
wounds often result in tiections caused by a mixture of aerobic and anaerobic flora
includhg and Bacteroidesj-agilis. All of these organisms, except

are listed in the present IabeI.
Haemophi[us injhem”ae is the only organismin the above list thatproduces p-lactamases
thatis not listed in theIndications and Usage section. This is probably due to the fact that
it is not commonly found in adult infections.

Adults and children
usually have the same organisms causing infections. Aerobes most frequently isolated
are Escherichia coli, enterococci, Klebsiella, Proteus, and Enferobacter species.
Streptococci, staphylococci, and pseudomonas (arnpicillinlsulbactam resistant) are also
isolated. Anaerobic bacteria include Bacferoides. Clostridiumj and anaerobic cocci. All
of these organisms are in the microbiology labeling. .- ..-<

PRECLINICAL EFFICACY (1N VITRO)

JdCHANISM OF ACTION

The mechanism of action of arnpicillitisulbactam in a 2:1 combination was
demonstrated in NDA 50-608. No new data are submitted in this supplementary ~
submission.
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L4NTIMI CROBIAL SPECTRUM O F ACTIVITY

The current labd for UNASYN (arnpicillinkulbactarn) has indications for the
following organisms: Staphylococcus az.i}eus, Acirzetobacter species, Enterobac?er
species, Escherichia coli, KlebsieIIa species, Proteus mirabilis, and Bacteroidesj?-agilis.
Although the current label has only one list for all organisms, the following organisms are
listed in the present label, but are not included in the indications section so they would
now be included in the in vitro/no clinical efficacy only listing: Enterococcusfaecalis,
Staphylococcus epidermidis, Staphylococcus saprophyticus, Streptococcus pneumonia,
Streptococcus pyogenes, Streptococcus viridans, Haemophilus injlue~Tae, Mordxel[a
catarrhalis, ~organella morganii, iVeisseria ganorrhoeae, Proteus vulgaris, Providencia
rettgeri, and Providencia stuartii.

The following organisms are included in the Indications and Usage section for
ampicillin alone and would, therefore, also be susceptible to the combination product:
staphylococci, streptococci including Streptococcus pneumonia, enterococci, non-
penicillinase producing Haemophih.s influenza, non-penicillinase producing IVeisseria
gonorrhoeae, Escherichia coIi, and Proteus mirabilis.

Although the Janu&y, 1993, NDA holders’ letter had been issued at the time that
this supplement was submitted, this supplement was not submitted to update the
‘Microbiology’ subsection to contlorm to this letter. Recent literature was, therefore, not
submitted in order to retain organisms in the in vitro only list in the package insert. The
sponsor has submitted a number of recent (at least from the submission date of the
supplement in November, 1993) studies on the in vitro activityof arnpicillin/sulbactam,
however, and since the NDA holders’ letter had been issued when this supplement was
submitted this literature wdl be used to update the label.

(X.A M-POSITIVE AEROBES

ENTEROCOCCUS FAEGLLZS
TABLE 1

Activity of ampicillinhdbactam against Enierococcusfaecah?s -+

Investigator Country # Tested Method Year Published MIC50 MIC90

Jones (1) USA .25 NCCLS 1988 0.5 0.5~,.
microd ilution A4

,
.

Only one study has been included and only 25 isolates have been tested. The MIC90 value
is well below the susceptible breakpoint of S8 ~g/mL. This organism is also in the-
Indications and Usage section of the ampicillin package insert. Since this organism is in
the indications section of the ampicillin label it should be allowed to be in the combination
product label even though less than 100 isolates were tested and only one study was
performed. This study indicates that the organism is susceptible.

—.-
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STAPHYLOCOCCUS AU.US
TABLE 2

Activitv of amniciilinkxdbactarn apainst Stanhvlococcus aureur. . 0 —--c . . . . . . . . .._ ____. . . . .

,,

Investigator country # Tested Method Year Published MIcqJ MIC90

A1dridge (2) USA 20 MethR MHB 1986 32
microdilution

Tally (3) USA 33 NCCLS 1983 8
broth dilution

Kulhanjian(4) USA 31 NCCLS 1989 0.78 1.56
broth dilution

Retsema (5) USA 70 AmpR NCCLS 1986 2 4
broth dilution

75 MethR 16 16 ~

Jones (1) USA 32 p-lac + NCCLS 1988 1 2
broth dilution

18 p-lac - 0.12 0.12

10 MethR 1 1

Barry (6) USA 174 MethR NCCLS 1990 16 >32

broth dilution
71 Meths 2 4

Neu (7) Spain 20 NCCLS 1989 0.5 2
agar dilution

20 MethR 4 8

A large number of USA isolates were tested. The MICQfivalues for all isolates except the

●

>

methicillin-resistant isolates were <S pg/mL, which is th; susceptible breakpoint. he
MIC90 values for the methicillin-resistant isoIates were ofien. above this breakpoint.
Staphylococcus aureus may remain in the label, but methicillin-resistant strains will be
considered as being resistant to ampicillinkulbactarn. This organism is included in the
Indications and Usage section for ampicillin/sulbactam.

,.-

>+

.4

/’
,/
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STAPHYLOCOCCUS EPIDERMIDIS
TABLE 3

Activity of ampicillirdsulbactam against i$hzphjhcoccu.s epidernzidi.s

investigator Country # Tested Method Year MIC50 MIC90
Published

AIdridge(2) USA 20 MethR MHB 1986 32
microdilution—

Tally(3) USA 19 NCCLS 1983 8
broth dilution

Retsema (5) USA 25 NCCLS 1986 <1 4
broth dilution

Jones (1) ‘ USA 14 ~-lac + NCCLS 1988 1 8
broth dilution

10 p-lac - 0.12 2

Barry (6) USA 120 MethR NCCLS 1990 8 16
broth dilution

44 Meths 4 8

Over 100 USA isolates, excluding the methicillin-resistant isolates, were tested. The
MIC90 values for all isolates except the methicillin-resistant isolates were <8 ~g/mL,
which is the susceptible breakpoint The MICQOvalues for the methicillin-resistant
isolates were often above this breakpoint. Stap~ylococcus epidermidis may remain in the
label, but methicillin-resistant strains will be considered as being resistant to
ampicillitisulbactam.

.

/
,Af

//
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STREPTOCOCCUS PYOGENS
TABLE 5

Activity of ampicillin/suIbactam against Streptococcus pyogens

Investigator Country # Tested Method Year MIc~() MIC90
Published

KuIhanjian(4) USA 14 NCCLS 1989 <0.01 <0.10
broth dilution

Jones (1) USA 21 NCCLS 1988 0.03 0.03
broth dilution

Although only 35 isolates were tested the M.IC90 values in both studies were below the
s 0.12 @nL susceptible breakpoint for ampicillin which is used for arnpicillin/sulbacty-n
testing of streptococci. This organism is in the current label. This organism is also
included in the ampicillin label in the Indications and Usage section under lrzjiecrions of the -
respirato~ tract and sinceampicillinaloneisinciicatedfor”theorganism,arnpicWn-

sulbactamshouldbeatleastequallyasgoodagainstit.Streptococcus pyogens may
remain in the label. z

<. .
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ST~PTOCOCCUS PNEUMON”E

TABLE 6
Activity of ampicillirdsulbactam against Streptococcus pneumonia

b
.(

Investigator Country # Tested Method Year Published MIC50 MIC90

KuIhanjian(4) USA 3 NCCLS 1989
broth dilution

<0.10 SO.lo

Jorgensen (8) USA 468 Pen-s NCCLS 1990 0.03
broth dilution

0.03

18 Pen-I
0.12 0.5

Jones (1) USA 26 NCCL!3 1988 0.06
i- broth dilution

0.25

This organism is included in the indications section of the ampicillin only labeI. WeIl over
100 isolates were tested. The MIC90 value is above the susceptible breakpoint for
penicillin of 0.06 ~g/ni in studies that did not separate the penicillin-susceptible isolates
from the intermediate and resistant ones. Ampicillin has no separate breakpoints and
penicillin breakpoints are to be used. Since this organism is included in the Indications
section of the ampicillin labeI, it should also remain in the arnpicillin/sulbac~ label.

.<,” .-

./””
/

.— —
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SUMMARY OF GRAM-P OSITIVE ACTI VITY

The following gram-positive organisms may be included in the package insert.
Other organisms may be included in the .$ection of organisms that ampicillin.lsulbactarn
has been shown to have clinical efficacy for if the clinical picture reveals that they should
be listed. Conversely, if the clinical picture reveals that some of the generalspecies that
are susceptible by in vitro methods are not clinically cured, they will be deleted even
though the in vitro results demonstrate otherwise.

Gram-Dositive aerobes . .

Enterococcus faeca[is
Staphylococcus aureus (~-lactamase and non-~-lactarnaseproducing)
Staphylococcus epidermidis
Streptococcus pneumonia
Streptococcus pyogenes

(p-lactarnase and non-~ -lactamase producing)

The following gram-positive organisms that are in the present labeling should be
removed unless the Medical Officer determines that ampicillidst.dbactam has clinical

efficacyagainstthem:

Staphylococcus saprophyticus--no data have been submitted in this submission
for this organism.

Streptococcus aga[actiae--only data from one study with 22 isolates were
submitted (this organims is not in the present label).

Streptococcus viridans–only data for two isolates were submitted.

-..

....;.“

.———.
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GRA M-NEGATIVE AEROBES

ACWOBACTER SPECIES
TABLE 7

Activityofampicillin/sulbactam againstAchzeidxzcter species

Investigator Country # Tested Method Year mc~ MIC90
Published

Kulhanjian (4) USA 1 NCCLS broth 1989 3.12 —

Retsema (5) USA 20 NCCLS broth 1986 1.6 3.1

Jones (1) USA 20 NCCLS broth 198 8 I 1

This genus is included in the Indications and Usage section for arnpicillin.kdbactarn and,
therefore, must stay in the label. The MIC90 values in all studies is below the susceptible
breakpoint of ~8 pghrd-,.

.

..

.
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ENTEROBACTER SPECIES
TABLE 9

Activity of ampicillin/sulbactam against Enferobacter species

Investigator Country # Tested Method Year MIC50 MIC90
Published

Tally (3) USA 24 NCCLS broth 1983 128

Retsema (5) USA 14 aerogenes NCCLS broth 1986 8 16

Jones (4) USA 20 aerogenes NCCLS broth 1988 8. >l(j

Jones (4) USA 20 agg!omerans NCCLS agar 1988 2 4

Retsema (5) USA 28 c!oacae NCCLS broth 1986 64. >128

Jo nes (4) USA 20 cloacae NCCLS broth 1986 2 16

This genus is included in the Indications and Usage section of the label for
ampicillin/sulbactarn and must, therefore, remain in the label. Most studies had MIC90
values greater than the s 8 @mL NCCLS breakpoint.

...

.+’ ---

,
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ESCHERICHL4COLI
TABLE 10

Activity of ampicillin/sulbactam against Escherichia coli

Investigator Country #Tested Method Year MIC50 MIC90
Publiihed

Retsema (5) USA 150 NCCLS broth 1986 2 16

Tally (3) USA 75 NCCLS broth 1983 32

Shungu (9) USA 62 NCCLS agar 1989 2 32

Aldridge (2) USA 20 MHB 1986 128
microdilution

—

Jones (1)’ USA 30 NCCLS broth 1988 2 16

Gill (10) USA 293 NCCLS agar 1991 2 32

Gaterman(11) GER 55 TEM-1 NCCLS 1991 8 512
agar dilution

25 OXA-1 16 32

74 16 64
chromosomal

This organism is included in the Indications and Usage section for ampicillin/sulbactam
and, therefore, must stay in the label. The MIC90 Values in all studies-are greater than the
susceptible breakpoint of <8 @mL.

/“-’ “-

,
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HAEMOPHILUS INFLUENZA
TABLE 11

Activity of ampicillin/sulbactam against Haemophilu.s injkenzae
I 1 ,

Investigator I Country # Tested I Method

‘ I ‘s’ H ‘W;:::d

Azimi (13)

Kulhanjian (4) USA 3 p-lac+ NCCLS-broth

5 ~-lac -

Jones (1) “’A 30 Amps NCCLS broth
microdilution

31 AmpR

Aldridge (2) USA 20 MHB-broth

Retsema (5) I USA I 20 Amt)R I BFII broth

Year Published mc~~ MIcg~

I

1990I - I 1-0

1989w
<0.2 0.39

1989 0.78 0.78

1986 I o.~ 1 2.0 11

All studies produced an MIC90 value of s2.O pg/mL, which is the susceptible breakpoint.
A large number of isolates were tested in a number of studies throughout the United
States. Haemophilus influenza may remain in the label.

KLEBSIELLA SPECIES
TABLE 12

Activity of ampicillin/sulbactam against Kfehsiella species

Investigator Country # Tested Method Year MIC50 MIC90
Published

Tally (3) USA 56 NCCLS broth 1983 64.

Jones (1) USA 40 NCCLS broth 1988 4 16 .,6

Gill (10) USA 160 NCCLS agar 1991 4 32

Retsema (5) USA 18 oxytoca “NCCLS broth 1986 16 16

Retsema (5) USA 42,p;eumoniae NCCLS broth 1986 8 8 .

Shunpu (9) USA 40 uneumoniae NCCLS azar 1989 4 32 >

This genus is included in the [indications and Usage section of the label for .
ampicillin/sulbactam and must, therefore, remain in the label. Most studies had MIC90
valuesgreater than the <8 ~g/mL susceptible breakpoint.
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NEISSE~ GONOlU2HOEAE
TABLE 15

Activity of ampiciilirdsulbactam against Neisseria gonorrhoeae

I

Investigator Country # Tested Method Year M1C50 MICIOO
Published .

1 .>-

Kulhanjian (4) USA 1 NCCIS 1989 SO.lo -

Retsema (5) USA 12 BH I broth 1986 0.31 2.5

/’””

This organism is in the lndic&ons and Usage section of the ampicillin label and,
,

therefore, will be allowed in the label for the combination product. Very few isolates were
tested in this submission, The MIC loo value in one study W~ 2.5 vg/mL. Only

~-lactamase testing is recommended for this organism.
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PASTEURELLA MULTOCIDA
TABLE 16

Activity of ampicillirhulbactam against Pasieurel[a mukcida

Investigator Country # Tested Method Year mc~~ MICC)O
Published

Goldstein (14) USA 20 NCCLS broth 1988 0.125 0.25

Girard (15) USA 41 BHI broth 1987 <0 .10 0.20

Sixty-one isolates were tested in two studies. The MIC90 values were very low in both
studies. PasteurelIa multocida may cause wound infections afier an animal bite.
Pasteurella multocida may be added to the package insert.

PROTEUS MIRABILIS
TABLE 17

Activity of ampicillinkulbactam against Proteus mirabilis

Investigator Country # Tested Method Year MIc= MIc9~
Published

Retsema (5) USA 23 NCCLS broth 1986 2 8

Jones (1) USA 30 NCCLS broth 1988 0.5 1

Gaterman(11) GER 29 TEM-2 NCCLS agar 1991 32 1024

This organism is included in the Indications and Usage section of the arnpiciIlin/sulbactam
label so it wilI remain in the label. The MI~o value was equal to or less than the
s 8 wg/mL NCCLS breakpoint for all studies except for the Gatennan study which
included only isolates with a TEM-2 plasmid. It appears that the combination product
does not extend ampicillin’s spectrum to this organism if it contains this plasmid. ...

,

. .
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SUMMARY OF G RAM-NEG ATIVE AC TIVITY

The following gram-negative organisms may be included in the package insert.

Other organisms may be included in the section of organisms that ampicillirdsulbactarn
has been shown to have clinical efficacy if the clinical picture reveals that they should be
listed. Conversely, if the clinical picture reveals that some of the genera.kpecies that are
susceptible by in vitro methods are not clinically cured, they will be deleted even though
the in vitro results demonstrate otherwise.

Gram-neuative aerobe~ . .

Acintobacter caicoaceticus
Enterobacter species (Although most strains of Enterobacter species are

resistant in vitro, clinical efficacy has been
demonstrated)

Escherichia coli (Although most strains of Escherichia coii are resistant
in vitro, cIinical efilcacy has been demonstrated)

Haemophilus inj7ue~ae (p-lactamase and non-~-lactamase producing)
Klebsiella species (Although most strains of K1ebsieUa species are

resistantin vitro, clinical efficacy has been
demonstrated)

IVeisseria gonorrhoeae (~-lactarnase and non-p-lactamase producing)
PasteurelIa multocida
Proteus mirabilis

The following gram-negative organisms that are in the present labeling should be
removed unless the Medical ofllcer determined that ampicillin.kulbactam has clinical

, efficacy against them:

.
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ANAEROBES

BACTEROLDES FRAGILIS
.~ABLE 21

Activity of ampicillin/sulbactam against Bacieroides fragiIis

Investigator Country # Tested Method Year MIC50 MIC90
Published

Retsema (5) USA 26 BHI agar 1986 0.8 1.6
dilution . .

Tally (7) USA 71 NCCLS agar 1983 8
dilution

Aldridge (2) USA 20 Anaerobic 1986 4
broth

Leone (16) Italy 196 NCCLS agar 1990 1 8
dilution

Wexler (17) USA 77 BruceIla laked 1991 2 4
agar dilution

Neu (7) USA 20 Brucella lalied 1989 0.15 0.25
spar dilution

The MIC90 values in all studies were s 8 ~g/mL, which is the susceptible breakpoint for
anaerobic testing. Well over 100 isolates were tested from a number of different locations.
This organism is also in the indications and Usage section of the product label.
Bacteroidesj-agilis may remain in the Iabel-

.-..-.

.
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BACTEROIDES F~ GLLISGROUP
TABLE 22

Activity of ampicillin/sulbactam against Bacteroides frtwik group.-

Investigator Country # Tested Method Yea r MIC50 MIC90
Published

Wexler (18) USA 70 Brucella 1985 2 8
laked agar

dilution

Jones (I) USA 63 NCCLS 1988
~.

2
broth

dilution

Cornick (19) USA 506 BHI 1990 0.25 0.5
7 centers agar dilution

Applebaum (20) USA 217 j3-lac + NCCLS 1991 ; – 16
agar dilution

Cuchural (21) USA 534 BHI 1991 0.25 2
7 centers agar dilution

Retsema (5) USA 24 BHI 1986 1.6 3.1
fherabraomjcmn agar dilution

Leone (16) Italy 23 NCCLS 1990 0.5 2
fftelaiotaomicronagar diiution

Retsema (5) USA 17 vulgatk BHI 1986 1.6 6.3
agar dilution

Leone (16) Italy 6 vulgatis NCCLS 1990 2 8
agar dilution

Wexler (17) USA 90 Brucella 1991 2 16
Iaked agar

dilution

The MIC90 values in all studieswere s 8 ~g/mL, which is the susceptible breakpointfor “-’
anaerobic testing. Well over 100 isolates were tested from a number of different locations.
Bacteroidesj%agiiis group maybe placed in the label.

./’”
/“ ,
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CLOSTNDIUM SPECIES
TABLE 24

Artivitv nfamnirillinlcnlhnrtnrn ~u~inct ~l~ctrid;tlrnc nnoinc------ .- J -- -—r ----- “-------- ..~w.xs”. W*””*. *-*W,, * *Y...*=

. .

Investigator Country # Tested Method Year M1C50 MIC90
Published

Wexler (18) USA 33 Brucella laked 1985 0.5 2
agar dilution

Leone (16) Italy 26 NCCLS agar 1990 0.5 2
dilution

Wexler (18) USA 10 dl~Jcle Brucella laked 1985 2 4
agar dilution

Leone (16) Italy 10 dl~flcle NCCLS agar 1990 0.125 1
dilution

Wexler (17) USA 25 dt~ficle Brucella Iaked 1991 2 4
agar dilution

Leone (16) ltaly 82 perfrigens NCCLS agar 1990 0.25 0.5
dilution

Wexler (17) USA 27 perfrigens Brucella laked 1991 0.25 0.5
av ar dilution

The MIC90 values in all studies were s 8 @mL, which is the susceptible breakpoint for
anaerobic testing. Over 100 isolates were tested from a number of different studies.
Clostridium species may remain in the Iabel.

,.
;/’
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PEPTOST~PTOCOCCUS SPECIES
TABLE 25

Activitv of amr)icillinklbactam against Peptostreptococcu.s s~ecies. . . .

Investigator Country # Tested Method Year MIC50 MIC90
Published

Wex[er (18) USA 36 Brucella Iaked 1985 0.25 0.5
agar dilution

Leone (16) Italy 7 magmu NCCLS agar 1983 0.25 0.5
dilution

9 0.25 2
asaccharolytieus

13atzaerobha 0.125 0.5

Wexler (17) USA 30 Brucella Iaked 1991 0.25 1
agardilution

Goldstein (14) USA 10 NCCLS agar 1988 0.06 0.5
dilution

The MICQn values in all studies were s 8 pg/mL, which is the susceptible breakpoint for.-
anaeroblc testing. Seventy-six isolates were from USA studies and another 29 were from
Italy. Although less than 100 USA isolates were tested the h41~0 values are low enough
to allow this genius to remain in the label with less than 100 isolates being tested in the
USA.

I
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SUMM ARY OF AN AER OBIC AC TIVITY

The following anaerobic organisms may be included in the package insert. Other
organisms may be included in the section”’of organisms that ampicillinlsulbactam has been

shown to have clinical efficacy for if the clinical picture reveals that they should be listed.
Conversely, if the clinicaI picture revezds that some of the genera/species that are
susceptible by in vitro methods are not clinically cure~ they will be deleted even though
the in vitro results demonstrate otherwise.

Anaerobic Bacteria
Bacteroidesj?agilis
Bacteroidesfiagilis group

. Ciostridium species
Peptostreptococcus species

The following anaerobic organisms that are in the present labeling should be
removed unless the clinical picture reveals that arnpicillirdsulbactam has clinical efficacy
against them:

.- . .

. .
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ECHANISMS O F RESISTANCE STUDIES

This submission includes a few new studies on resistance development.
Neu et al (7) used serial broth dilution containing mixtures of p-lactamase positive and
negative organisms in two-fold increasing concentrations of ampicillin and
arnpicillinkdbactam. Organisms were removed from the tube with the highest
concentration of antibiotic showing growth and transferred daily for 5-8 days. Over 7
days, the ampicillin MIC for an inoculum of mixed ~-lactamase-negative and ~-lactamase
positive Staphylococcus aureus rose from Pg/mL; the ampicillin/sulbactam MI(2
for this inoculum rose from @mL. Over 8 days, the ampicillin MIC for a
mixed inocuh.un of p-lactamase-negative S. aureus and ~-lactamase positive S.
epidermidis rose ilom vg/mL; the ampicillinhdbactarn MIC for this inoculum
remained at lJl@mL. Sulbactam was also shown in this study to inhibit ~-lactamases
from in S. aureus, S. epidermidis, and Bacteroidesfiagilis.

Jacoby and Carreras (22) introduced plasmids into E. coli C600 for susceptibility
testing. The MICS for a variety of drugs including ampicillin alone and in combination
with sulbactam were determined by agar dilution. Sulbactam was best in extending
susceptibility to ampicillin (MIC of x 8pg/mL) against strains producing TEM-3, TEM-4,
TEM-7, TEM-9, CAZ-2, and SHV-5. It was least effective (MIC of z 256 ~g/mL) against
T13M-2, SHV-1, SHV-2, SHV-3 and SHV-4.

These experiments show that ampicillin.dsulbactam reduces that rate of mutations to
resistance for Staphylococcus species that produce p-lactamases. Sulbactam is active
against most of the TEM (Mactanmses, but not very active against the SHV type enzymes.

,. .-
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PRECLINICAL EFFICACY (lIV J?WO)

PHARM AC OKINETICS IBIOAVAILABILITY

The information in this section is taken from the studies submitted in the
supplement and have not been evaluated by a Biopharmaceutical Reviewer at the present
time.

After a 15 minute I.\T. infusion of 2.0 grams of ampicillitisulbactam, peak serum
concentrations (Cmm ) in adult males ranged from ~g/mL for ampicillin and
from ~ghnL for sulbactarn, respectively; mean half-life values were
approximately 1 hour for ampicillin and sulbactam. Protein binding of both ampicillin and
sulbactam was approximate y 38°/0.

In the”present submission, pharmacokinetics were determined in pediatric patients
receiving ampicillin.k.dbactam doses of 48.7 to 75.0 mg/kg q.i.d.. The range of Cm=
values in pediati-ic patients receiving a 15 minute infhsion was ~glmL for
ampicillin and w#mL for sulbactam. The range of AUC was

pg-h/rnL for ampicillin and pg-h/mL for sulbactam. One patient exhibited
an extremely low volume of distribution and one displayed anomalous pharrnacokinetic
results due to an error in blood collection. If the values for these two patients are omitted,
the Cmm values range from @nL for ampicillin and yg/mL for
sulbactam, while AUC values range from pg-h/rnL for ampicillin and

pg-h/mL for sulbactam.
These pharmacokinetic parameters in pediatric patients given 49 to 75 mg/kg q.i.d.

were similar to those in adults given a 2 gram infusion.

,<f-
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ANIM AL PROPHYLACTIC AND THERAPEUTIC STUDIES

Several studies published in the medical literature have been presented.
Two studies (23,24) examined abscesses in the groin area of mice caused by Bacteroides
j-agiZis-Escherichia coli. These studies showed that ampicillinhwlbactam administered
subcutaneously was effective in preventing a groin infection in mice caused by
Bacteroidesfiagilis, but was ineffective against some ~-lactamase producing strains of E.
coii.

“ In an experimental Escherichia coli infection in mouse thigh ampicillin/sulbactam
was not very effective against an ampicillin-resistant strain or a TEM-1 strain (25).

In an experiment of intra-abdominal sepsis in rats (26), a gelatin capsule containing
mixed aerobic and anaerobic bacteria was surgically implanted in the pelvic region of rats.
One group was given arnpiciIlin/stilbactam 72/36 mg every 6 hours for 7 days and another
group served as untreated controls. About half the untreated died and all the surviving
controls had abscess formation. All treated rats lived and none had abscess.
Ampicillin/sulbactam was a success in this treatment.

Fasching et al (27) studied Staphylococcus infections in rabbits. They inserted six
extravascular cellulose chambers in the subcutaneous space on the backs of rabbits. The
authors studied numerous drugs including &npicillin/sulbactam which was administered
intramuscularly four hours after inoculation of the chambers and given every 6 hours for
96 hours. Three animals were given drug and two were untreated controls. Results
showed that ampicillirhulbactarn was as effective as vancomycin against staphylococci
infections.

Hirano et al (28) studied experimental endocarditis in rabbits caused by
p-lactamase producing oxacillin-resistant staphylococci. They showed that
ampicillin/sulbactam was more effective than oxacillin and vancomyc~ although the
infection caused by a strain with high oxacillin-resistance was only successfidly treated in
slightly more than half the animals.

English et al (29) studied the effectiveness of ampicillin/sulbactam in several
animal models. In their experiments, unlike the ones above the ampicillidsulbactarn ratio
was 1:1 instead of 2:1. In one experiment a filter-paper disk saturated with an ampicillin-
resistant strain of E. coli was implanted in the skin of mice. A single dose of test

.-/-. -

compound was then immediately administered subcutaneously. Arnpicillin/sulbactam
(50 mg/kg) reduced the bacteriacount about 2 logs from the control after 3 days.
Ampicillin alone showed no r.~duction. In another experiment rats were inoculated ,
intranasally with ~. injluenz~e. On days 5 and 6 all rats with positive blood cultures were
administered a single subcutaneous dose of antibiotic. On day 7, rats were killed and
blood and CSF samples were taken. In blood arnpicillitisulbactam (50 mg/kg) reduced the
bacterial count from 5.7 log cfu to 1.4 log cfu. Ampicillin alone only reduced the dount to

——-—
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4.710gcfu. In CSF, mpicillidsulbaca reduced tiecout fiom5.0 logcfi(cofitro1) to

0.910gcfi, wtilempicillin doneonIy reduced tiecout to4.2Iogcfi. Inafinal
experiment the authors advanced a polyethylene cannula into the right carotid artery until
it reached the left ventricle. Endocarditis was produced by the intravenous inoculation of
105 ampicillin-resistant S. aureus. Antibiotics were given twice daily for 2 days, starting
24 hours afier inoculation. The number of bacteria in log cfulg vegetation was : controIs
8.8; ampicillin 50 mg/kg plus sulbactam 50 mg/kg, Q.O; ampicillin 7.4; sulbactam, 8.3.
All these experiments show that ampicillinlsulbacta.rn was effective while ampicillin was
not. .

Washington et al (30) studied experimental endocarditis in rabbits caused by
staphylococci. Approximately 4 x 107 S. aureus organisms were injected into an ear vein
6-12 hours after a polyethylene tube was introduced through the right carotid artery into
the left ventricle. Three groups of animals were studied: 1) inoculated with S. aureus
strain 1 (nafcillin-sensitive) and received 72 hours of antibiotic therapy, 2) inoculated with
S. aureus strains 2 and 3 (both nafcillin-resistant) and received 72 hours of therapy, 3)
inoculated with S aureus strain 1 and received 32 hours of therapy. Antibiotic therapy
was initiated 8 hours after inoctdation. Intravenous antibiotic regimens were given to
groups 1 and 2 as follows: ampicillin 100 mg/kg, sulbactarn 100 mg/leg,
ampicillin.hlbactam 100/100 mgkg, nafcillin 200 mg/kg; all doses given every 8 hours.
In group 3 the doses were ampicillin/suIbactam 200/200 mg/kg every 4 hours, nafcillin
200 mg/kg every 8 hours or nafcillin/gentamicin 200/3.4 mg/kg every 8 hours. Eight
hours after the last dose vegetations were cultured. Results of experiment 1, nafcillin-
sensitive strain: the number of bacteria were: untreated control (n=6), 9.2 log cfh;
ampicillin (n=7), 8.9 log cfi; sulbactam (n=6), 9.0 log cf@ nafcillin (n=6), 0.5 log cfu; and
arnpicillin/sulbactam (n=7), sterile culture. Experiment 2, nticilIin-resistant strains: the
number of bacteria were: untreated control (n=5), 10.2 log cfu; ampicillin (n=3), 9.8 log
cfi; sulbactam (n=3), 9.7 log cfi nticillin (n=l 8), 5.7 log cfu; and ampicillin/sulbactam

(n=l 7), 0.9 Iog cfu. In experiment 3, nafciIlin-sensitive strain: the number of bacteria
were: untreated control (n+), 9.3 log cfu; nafcillin (n=6), 1.2 log cfi, nticillinlgentamicin

(n=9), 0.7 log cfu; and ampicillinkdbactarn (n=6), 0.6 log cfu. In each of the three ,.
experiments all control animaIs died, none of the ampicillin/sulbactam treated animals
died. -.*”

All these experiments show that ampicillin/sulbactam is effective in certain animal
model infections caused by Bacteroidesfiagilis, staphylococci, and Haemophi[us
irzzuen..zae. The dosing in many”of these experiments
m@g which is the dose rangf in this supplement.

was also in the range-of 49 to 75
.
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CLINICAL EFFICACY (CLINICAL MICROBIOLOGY)

ISOLATEWRELEVANCE TO APPROVED IND ICATIONf$

Three clinical trials are presented in this supplemental application.

89CE20-0449

89CE20-0450

90CE20-0493

Multicenter, randomized, comparative open-label study comparing
ampicillinhlbactam versus cefiroxime in the treatment of skin andor skin
structure infections in hospitalized pediatric patients. .,

Multicenter, randomized, comparative open-label study comparing
ampicillidsuibactam plus an optional aminoglycoside versus ampicillin
plus clindamycin plus an aminoglyoside in the treatment of intra-abdominal
ifiections in hospitalized pediatric patients.

Muhicenter, non-comparative open label study of ampicillinkulbactam in
the treatment of periorbital/preseptal and facial cellulitis in hospitalized
pediatric patients. This study was discontinued due to a decrease in the
incidence of the disease and no claim is being pursued.

In study 89CE20-0449 two hundred and thirty-four (234) patients were enrolled. There
were 154 patents in the ampicillin/sulbactarn group and 80 in the cefuroxime group.
Seventy-five (75) in the arnpicillin/sulbactarn group and 42 in the cefiuoxime group
completed the study. This required the patient to complete the course of treatment and
aIso return for the end of therapy visit and the 10-14 day post-therapy visit. Patients were
between 3 months and 11 years of age. Among these patients 95 (62%) of the
ampicillinkulbactam and41 (51 ‘ZO)of the cefhroxime patients were excluded from
efficacy analyses. The most common reasons for exclusion were: no baseline pathogen
(amp/sul, 80 and cefuroxime, 33) and less than minimum therapy (amp/sul, 9 and “
cefiuoxime, 6). ClinicaI and bacteriological responses were analyzed for all treated
patients. Among evaluable patients the dose of ~p/sul in a 2:1 combination was 219.8 ‘-
mg/kg/day administered parenterally in fo~ divided doses for a mean duration of 4.9 days.
A bacteriological success (eradication) was defined as the elimination of the probable

)
pathogen(s) as determined by repeat culture or by the absence of appropriate material for
culture at follow-up (end of parenteral therapy). The patient bacteriological eradication
rate at the end of parenteral therapy was 93°/0 (55/59) in the amp/sul treatment group and
97V0 (38/39) in the cefuroxime group.

.
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Pathogens found in the skin and/or skin structure study (2 or more isolates):
Staphylococcus aureu.s--4Oof 44 (91%) eradicated
Streptococcuspyogenes-- 160r17(94%)eradicated
Pasteurella multocida--4 of 4 (100Y0) eradicated
Staphylococcus species (coagulase negative)--3 of 3 (100?4.) eradicated
Streptococcus viridans--3 of 3 eradicated

HaemophiIusparainjluenzae--3 of3 eradicated
Pasteureila species--2 of 2 eradicated

. Enterobacter cloacae--2 of2 eradicated
iVeisseria species--2 of 2 eradicated.

In protocol 89CE20-0450 a total of 197 patients were enrolled; 133 were randomized to
receive ampi~illidsulbacta.m and 64 to receive ampicillin/clindamycin plus an
aminoglycoside. Among these patients, 58 amp/sul and 25 amp/clind were excluded from
efficacy analyses. The most common reasons for exclusion were no baseline pathogen and
concomitant medication. The mean total daily dose of amp/sul for evaluable patients
treated with amp/sul was 193.9+ 54.9 mgfk~day administered parenterally in four divided
doses for a mean duration of 7.7 days. The patient eradication rate at the end of parenteral
therapy was 92% (69/75) in the amp/sul group and 95V0 (37/39) in the amp/clind group.

Pathogens in the study (isolates seen at least5 or more times):

Pathogen (fieauencv z51.
Escherichia coli
Bacteroidesfiagiiis
Pseudomonas aeruginosa

. Streptococcus viridans
Streptococcus species
Streptococcus species not A,B,O
Bacteroides species
Peptostreptococcus species
Bacteroidesfiagilis group
Eikenella corrodens
Bacteroides thetaiotaomicron
Bacteroides ovatus ;..,t

,/’

End of Parenteral
60/65 (92%)
3 1/33 (94?40)
23/24 (96VO)
13/16 (81%)
12/1 3 (92Yo)
8/9 (89?4.)
8/9 (89%)
6/7 (86!XO)
5/6 (83%)
5/5 (loo%)
5/5 (loo%)
4/5(80%)

JO-1 4 davs
52/57 (9170)
27/30 (90Yo)
23/24 (96%)
9/1 1 (82%)
9/10 (90%)
8/8 (100%)
6/6 (loo%)
7/7 (100%)
6/6 (loo%)
4/5 (loo%)
4/5 (80VO)
3/3 (100%)

4&KdGi-
48/50(96%)
26/28(93Yo)
22/22(100’%0)
8/9 (89%)
9/9 (loo%)
8/8 (1 00%)

5/5 (Ioovo) .,:
5/5 (1 00%)

6/6 (loo%) .-’”
4/5 (loo%)

4/5 (8070)

3/3 (loo%)
.

The pathogens listed above are among the ones listed in the package insert for these two
diseases in adults.
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J)ISK CONTENT ST UDIEs

No new studies were performed. ,411disk difti.sion testing was performed using
the standard antibiotic disk containing 10 pg of ampicillin and 10 pg of sulbactam.

J’vIIC BROTIUAGAR DILUTION CO MPARISON$

No new studies were performed. NCCLS methods were used.
The current approved label, which was approved in 1986 contains the following

MIC interpretive criteria

Orwmisms Susceptible Intermediate .&SiSK@
Gram-negative enterics -

and staphylococci <8 16 232

Haemophilus species <2 -. 24

The following MIC interpretive criteria were used in the clinical trials submitted with this
supplemental application. These are also the current NCCLS approved criteria:

QQwisms Susceu tible Interrn ediate RE&lQnl
Gram-negative enterics

and staphylococci <8 16 232

Haemophilus <2 -- 24

Enterococci~ <8 -- > 16

Streptococci other than
S. pneumoniae~ sO.25 0.5-4 >8 <.-

T The interpretive criteria for ampicillinlsulbacta.m when testing enterococci and
./

nonenterococcal streptococci should be the same as those for ampicillin. Streptococcus
pneumonia should be tested u~ing penicillin and interpreted according to penicillin
breakpoints.

.::,;/’
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JWIC/DISK DIFF USION CO RRELATION STUDIES

No new studies were performed. ,,NCCLS breakpoints were used. The following
zone diameter interpretive criteria were used:

The current label, approved in 1986 contains the following zone diameter
interpretive criteria:

QuMism Susceptible Intermediate Resistant
Gr~-negative enterics

and staphylococci 214 12-13 “<11

Haemophilus 220 -- <19

The following zone diameter interpretive criteria were used in the clinical trials submitted
with this supplemental application. These were the NCCLS criteria at the time the studies
were performed between 1990 and 1992.

Qwmisms S!J=dbk Intermediate Resistant
Gram-negative enterics

and staphylococci 217 14-16 <13

Haemophilus 220 -- <19

Enterococcit 217 -- <16

Nonenterococcal streptococci~ 230 22-29 <21

~ The interpretive criteria for ampicillixdsulbactarn when testing enterococci and
nonenterococcal streptococci should be the same as those for ampicillin.

,,

.,)
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Since”the time of these studies the interpretive criteria have been revised slightly
gram-negative enterics and staphylococci and new criteria have been established
streptococci. The following criteria will be included in the new label:

,!

for the
for

Organisms ~ Intermediate R&QQI
Gram-negative enterics

and staphylococci 215 12-14 <11

Haemophilus 220 -- <19

Enterococci~ 217 -. <16

~-hemolytic streptococci >26 19-25 ;18

~ The interpretive criteria for ampicillin/sulbactam when testing enterococci and
nonenterococcal streptococci should be the same as those for ampicillin. Viridans
streptococci should be tested for penicillin susceptibility using an MIC method.

For testing ampic#lintsulbactam against gram-negative enterics and staphylococci the
zone diameter interpretive standards used in the studies were different from the new
recommended NCCLS criteria. The breakpoints used were more conservative than the
present criteri% which are almost identical to those in the current label. The NCCLS
criteria will be the ones incorporated into the updated package insert.

/-”
/“ ,
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OuALITY CO NTROL STUDIES (M IC AND DISK DIFFUSION)

No new information has been submitted. The current label list the following

quality control organisms and ranges: ‘“

Disks Mode MIC
(mcg/mL ampicillird
mcg/mL sulbactam)

Escherichia coli ATCC 25922 20-24 mm 2/1

EscherichiacoliATCC35218 13-19rnm 8/4

Staphylococcus aureus ATCC 25923 29-37 mm 0.12/0.06

Current NCCLS quality control criteria will be incorporated into the updated package
insert. These new criteria will not use mode MICS, but will use MIC ranges for each
organism.

The following quality control criteria will be incorporated into the new package insert.

Microor~anism MIC range (u~/mL) Zone Diameter (mml

Escherichia coli ATCC 25922 20-24

Escherichia coli ATCC 3521$ 13-19

Staphylococcus aureus ATCC 25923 29-37

Haemophilus injlue~~ae ATCC 49247
----

CROSS RESISTANCE/CROSS SUSC EPTIBILITY STUD IIE5

No new information hps been provided.
.-

.,

,/ ,
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ANAEROBIC S TUDIES

No new information has been provided. Interpretive criteria and quality control
strains and ranges are not included in the”present label. Since this drug is indicated for
Bacteroidesfiagilis this information should be included in the label under a section for
anaerobic susceptibility testing. The following interpretive criteria should be included in
the label as follows:

“ MIc( udmL) Intermetation
<8 Susceptible (S)
16 Intermediate (I)
z32 Resistant (R)

Quality control strains should give the following ranges:
Agzu dilution

Microorm.nism MIC range (udmL]
Bacteroidesjagilis AT’CC 25285
Bacteroides thetaiotaomicron

ATCC 29741
Eubacterium lentumATCC 43055

Broth dilution
MIC ramze &dmL]

HAEMOPHIL US AND NEISSERIA SIIJD lES

No new itiormation provided. Haemophilus testing was discussed above.
ZVeisseriatesting is performed with penicillin disk or powder and interpreted according to

.
penicillin criteria. At the present time all Neisseria isolates are susceptible and only rare
ampicillin-resistant &Iactamase-negative stains of Haemophilus are resistant to the
combination product in this submission.

-..
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BACTERIOLOGICAL EFFICACY

CORRELATION OF TEST RESUL TS WITH OUTCOME

In the skin/skin structure study (89CD20-0449) isolates that appeared two or more times
had the following susceptibility to ampicillin/sulbactam:

Staphylococcus aureus--42 susceptible; 4 intermediate--4 bacteriological failures
Stre@ococcus pyogerzes--l 6 susceptible; 1 missing result--1 bacteriological failure
Pasteuruella multocida--4 susceptible--4 of 4 eradicated
Staphylococcus species (coagukse negative)--2 susceptible; 1 intermediate--all eradicated
Streptococcus viridans--2 susceptible; 1 resistant--3 of 3 eradicated
Haemophi[us parain@enzae-- 3 susceptible--3 of 3 eradicated
PasteureIIa species--2 susceptible--2 of 2 eradicated
Enterobacter cloacae--l susceptible; 1 resistant-2 of 2 eradicated
lVeisseria species--2 missing results; 2 of 2 eradicated.

There were very few resistant isolates and even the resistant isolates were eradicated in
most cases.

In the Study (89 CD20-0450) isolates that appeared five or more
times had the following susceptibility to ampicillin/sulbactam:

Pathogen (isolates found”5 or more times)
Escherichia coIi--37 susceptible; 11 intermediate; 16 resistant; 1 missing result--6O of 65

eradicated.
Bacteroidesji-agilis--5O susceptible; 3 missingresuIt-31 of 33 eradicated
Pseudomonas aeruginosa--24 resistant--23 of 24 eradicated (aminoglycoside was used in

protocol)
Streptococcus viridans--7 susceptible; 9 missing result--l3 of 16 eradicated
Streptococcus species--7 susceptible; 6 missing result--l2 of 13 eradicated

.:..

Streptococcus species not A,13,0--5 susceptible; 2 intermediate; 2 missing result-- ,
8 of 9 eradicated

Bacteroides species--6 susceptible; 3 mis$ng result--8 of 9 eradicated
Peptostreptococcus species--4 susceptible; 3 missing result--6 of 7 eradicated
Bacteroidesj-agilis group--2j ~usceptible; 4 missing result--5 of 6 eradicated
Eikenella corrodens--4 susceptible; 1 missing result--5 of 5 eradicated
Bacteroides thetaiotaomicron--4 susceptible; 1 missing result--5 of 5 eradicated
Bacteroides ovatus--4 susceptible; 1 missing result--4 of 5 eradicated
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Except for Escherichia coli most of the pathogens were susceptible.

Page 38 of 55

Even most of the
resistant isolates were eradicated. Pseudomonas aeruginosa isolates were universally
resistant, but an aminoglycoside was used in the protocol so these organisms were
eradicated. It appears that the susceptibili~ criteria are adequate and no reason to change
them appears in these studies.

PACKAGE INSERT
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Page 47 of 55

The sponsor should be informed of the following revisions that must be made to the
‘Microbiology’ subsection of the label:

1. should be deleted from the label since no data have
been submitted in this submission for this organism.

2. - should not be added to the label since data from only one
study with 22 isolates were submitted.

3. should be deleted from the label since data for only 2 isolates
were submitted.

4. should not be added to the label since the MIC90 values in the
submitted studies were above the 8 @rnL susceptible breakpoint.

5. should be deleted from the label since only two studies with 21
isolates total have been submitted in this submission for this organism.

6.
..

should be deleted from the Iabef since ordy one study with 19
isolates and a high MIC90 value has been submitted.

7. should be deleted from the label since only one study with 20
isolates and a high MIC90 value has been submitted.

8. should be deleted from the label since only one shidy with 20
isolates and a high MIC90 value has been submitted.

9. should be deleted from the label since only one study with 20
isolates and a high MIC90 value has been submitted.

10. - should be deleted since the only current species is -
which is not usually a pathogen. No data were submitted for this organism. ‘-”’

,/””””
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11.

. Page 48 of “55 -

~erMicrobiology' subsection oftielabel shouldbe updated tocofiomtiti theway

this section is written at the present time. This includes separating the listing of
organisms into two list; one with both in vitro activity and clinical efficacy and a
second list with only in vitroactivi~’. To be listed in this second listing, usually 100
isolates from various geographical locations across the United States must be tested
by NCCLS methods and the MI~o values from these studies must be equal or less
than the susceptible breakpoint for these organisms. These organisms must also be

potential pathogens in diseases for which the product has an indication.
The susceptibility testing section must also be updated to include new

breakpoints and quality control organisms. .,

The ‘Microbiology’ subsection shouid be revised to read as follows:

“MICROBIOLOGY”

.
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NDA 50,608/S-019 DATE Of SUBMISSION
. October9, 1996

UNASYN
(Ampicillin sodium/Sulbactam sodium)

SPONSOR Pfizer
235 East42nd Street “
New York NY 10017-5755

TYPE OF SUBMISS1ON: Labeling Supplement REVIEWER HE SUN,PhD.

The following labeling comment was conveyed to the sponsor in an FDA approvable letter dated
September 11, 1996:

“2. Please include the AUCt above MIC and Cmax/MK ratios for the pedatric patients in this section
of the labeling.”

The sponsor’s position is that such ratios will not be added to the Unasyn product label due to (1)
only limited data of MIC collected from the skidskin structure study filed in support of this indication
in children is available and (2) it is not known how these ratios corre!ate with clinical response in
Unasyn treated patients.

COMMENT: Although we do not know how AUCt above MIC and Cmax/MIC ratios correlate
with clinicalresponse in Unasyntreated patient theseparametersdo provide good prediction for
clinicalefficacy. Thatiswhy we commonly expect pk.srna or tissue concentrations higher than MC
for the indication. However, since the sponsor does not have a meaningfid MC database for the
indlcatio~ the values calculated using this limited Morrnation are not meaniq$d. Therefore,
excluding AUCt above MC and Cmax/’MICratios in the labeling is acceptable.

‘“’ He Suq Ph.D.
Division of Pharmaceutical Evaluation KU

----

‘*
RWFT Initialed by Frank Pelsor, Pharrn. D.

cc:
NDA 50,608/S-019 ,.::,.

HFD-520. (Ciinicd)
,’,

HFD-880. (Pelsor, Sun)
HFD-880. Div. Fde-NDA 50,608
HFD-870. Drug File (Clarence Bott, PKLN Rm. 13B-31)
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III. BACKGROUND

Unasyn (ampicillinsodium’sulbactamsodium)iscurrendyapprovedforthetreatmentofpatients

12yearsofageorgrea[erwithintra-abdominal.gynecological.andskinandskinstructureinfections

causedby susceptiblestrainsofindicatedorganisms. The PK of ampicillin and sulbactam in adult
humans following parenteral Unasyn (ampicillirdsulbactam, 2: 1) administration is usually best
represented by a two-compartment open model. Assessed in young, healthy males, the kketics of
sulbactam and ampicillin are similar. Afler a 15 min IV infhsion of 2.Og arnpicillin/1.0 g sulbactam

(2: 1), mean peak serum concentrations (C.=~ in 24,.adult males were 122 and 59 ughnl for ampicillin
and sulbactarn (2.07:1), respectively, while mean AUC values were 123 and 66 ug-h/ml for
ampicillin and sulbactam (1.86: 1), respectively. Mean disposition half-life values were about 1 hour.
AUC values are proportional to dose for both drugs, indicating linear kinetics. Ampicillin and
sulbactarn both distribute into simiIar apparent volumes of distribution of about 0.25 L/kg.

Co-administration of sulbactam has essentially no effect on the PK of ampicillin, suggesting that the
dose regimen of ampicillin does not need adjustment due to the co-administration of’ sulbactam.
SimilarIy, ampicillin does not affect the PK of sulbactam.

Both drugs are primafily eliminated by excretion and more than 75% of a parenteral dose is typically
“recovered in urine. The renal clearances of both sulbacmm and ampicillin (approximately 200

mllmin and 250 ml/min, respectively) exceed the normal glomerular filtration rate. As might be
expected from the renal clearances, the half-life wdues of sulbactam and ainpicillin are significantly
and similarly increased in patients with impairment of renal excretion.

Pediatric PK data from 3 U.S. studies (Protocols #89 CE20-0449, #89CE20-045G and #90CE20-
0493) and a summary of 12 published articles describing PK in Japanese pediatric patients were
included in submission SE5 O19; The sponsor updated protocols #89CE20-0449, #89CE20-0450
with additional 11 pediatric patients who completed the study between May 19, 1992 and .May 1,
1993, and submitted on June 02, 1994 as SE5 019 (Bfii); The sponsor also provided a Swedish
study to include PK information on 4 pediatric patients in submission SE5 019 (BB).

* Iv. DRUG FORMULATION

No new drug formulation was presented in this submission. The original drug formulation was
presented in original NDA 50,608-

v. SUMMARY OF STUDIES ..

1. U.S. Studies (in SE5 019 and 019(BM))

PK was assessed in total of28pedia~<patients(17 from the 1st period and 11 from the 2nd period)
aged born less than 1 yew to 12 years participating in 3 controlled clinical trials of Unasyn. Three
protocols differed principally with regard to the treatment indication. Five blood samples were
collected over the course of a dosing interval of 1 or more days after the first dose, and 3 additional
samples were collected from as many patients as would \-olunteer during a second dosing interval

.
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at least1da)”later.Drugconcentrationsinserumorplasma~veredeterminedbyHPLC assay.

The range of C~,X values in these 3 studies for patients receiving a 15-or 16 minule infision and a

42 [o 76 m:ikg Unasvn dose was 81.7 to 446 ug/ml for ampicillin, and 44.4 to 203 ug/mIfor

suibactam.The rangeifALiCtwas 92 to320mcg-h/mlforampicillin,and 52.8to166mcg-h/ml

forsulbactam.The ter&inaihalf-livesareabout1hour.

No pharrnacokinetic parameter exhibited any difference between age groups or exhibited a trend
with respect to age. Half-life values for ampicillin and sulbactam were identical to each other
(median of 0.8 h each), to those reported previously for healthy aduits and to results in other
pediatric studies. Ampicillin concentrations exceeded the AUC for a mean of 4.2 h (or 70?4. of a
6-hr dosing interval) and the mean C.~IC ratio was 78. These results are consistent with
inhibition of the isolated pathogens.

B. Japanese Studies

Pediatric ampicillinhdbactam PK data from a total of51 patients(17 females, 26 males and 8 sex
unknown) were drawn from 12 published Japanese articles that reported principally safety and
efficacy results- Patients aged from 2.4 -months to 17 years. Patients received various doses of
Unasyn. Blood samples were collected up to 6.67 hours.

The clearance tid half-life values of ampicillin and sulbactam did not indicate any trend with respect
to the age, sex of the patient or dosing regimen. Eighty percent or more of the Japanese pediatric
patients had ampicillin and suIbactarn half-life vahes that were within +/-25 ‘X.of one hour. 31 of
the total 51 Japanese patients received doses of 30 to 50 mg/kg. A comparison of C.= and .4UC
values in this subgroup with parameter values in the subgroup receiving 60 mg/kg over similar
infusion times suggests linear kinetics in the dosage range of 30 to 60 mg/kg.

c. ,’$wedish Study (Study 89-1)

Four pediatric patients received Unasyn I.V. injection 8 hourly 2-3 days (mean 2.8 day) followed
by sultamicillin (a prodrug double ester yielding sulbactam and ampicillin in a 1:1 ratio) suspension

*
200 mg t.i.d for 2 and 3 days, respectively, in 2 cases. Satisfactory concentrations of both drugs, in
the same ratio as the administered dose, were demonstrated in the serum. These concentrations
decreased with similar half-lives (0.8-0.9 hours) which correspond closely to those found in adults.

VI.
...J.

SPECIFIC COMMENTS
,<

1. The area of concentration-time curve above MIC (AUCmc) and the time at which the drug
concentration maintained above the MIC of Stewh.aureu~ or l?.cdi (T~Ic) will provide
important information about ,.the drug’s in vit’obactericidal activity. The sponsor is
encouraged to comparethemticrossdifferentcentersandprotocolsanddescribe.them inthe

proposedlabel.(seecommentson LabeIing#3).

3
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-)-. Only1U.S.and3Japanesepediatricpatientsw-erelessthan1yearoldinallthesestudies.

The 1U.S.patient’sPK wassignificantlydifferentfromotherchildren.ltisunsafetoproject

theresultstochildrenlessthanoneyearoldbasedon theselimiteddata.(seecomments on

labeling#2).

VII. COMMEN~S-ON LABELING

The proposedlabelingchangeisattachedattheendofthereview.

1. The statement in the proposed label .&der Clinical Pharmacology is different from data
reported. It reads as:

...“. However, the C.m value
reported from U.S. studies varies from ug/ml for ampicillin, and
uglml for sulbactam. The proposed labeling should be consistent with the data reported.

2. In dosage and administration section, a dose of 150 to 300 m@l@day is recommended for
infants and children However, as stated in Comment #2 above, it
is difficult to safely project the PK data to pediatric patients Therefore, it

is recommended to change the statement as

3. It is recommended that the sponsor provide the AUC, above MIC and CUJMIC ratios in the
proposed label underClinicalPharmacologySection.

‘4
He Sun, Ph.D.

Division of Pharmaceutical Evaluation 111

●

RD/FT hitialed by Frank Pelsor, Pharrn. D. ~

cc: NDA 50,608, HFD-520 (Clinical, Fogarty), HFD-880 (Fleischer,
HFD-19(FOI), HFD-340(Viswanathan).

,..‘v

Pelsor, Sun), Chron, Drug,
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DEPARTMENT (3F HEALTH & HUMAN SERk’ICES “
public Health Service

Food and Drug Administration

Rockville MD 20857
.

.

Date : February 12, 1997

From:

?

James D. Bona, R. ph., ~.p H L+G-/:- >. ...~-. .
Supervisory Consumer Safety Of icer
Division of Anti.-Infective Drug Products
HFD-520/ODEIV/CDER/FDA

To: NDA 50-608/SE5-019, UNASYN (ampicillin sodium/sulbactam
sodium) , IM/IV.

Subject: Environmental &ssessment

This is i.n reference to the ‘November 30,
1993, supplemental newdrug application (NDA) apd the resubmission dated october 9,

1996, for NDA 50-608/SE5-019 for UNASYN (ampicillin
sodium/sulbactam sodium) , IM/IV.

This serves as a memoran~um to the file explaining that an
Environmental Assessment was NOT required for this application
since the previously approved labeling did not specifically
exclude use in the pediatric population for skin and skin
structure infections. 1~ addition, it would have been overlyprohibitive to require an. EA from the firm as required in the
1995 issued CDER MAPP 5015.1, Processing Environmental Assessment
Submissions, si,nce the application had been submitted in 1993
prior to the MAPPrs issuance.

_.,z.- .

cc : Original NDA 50-608 ,.-
HFD-520/Div files )
HFD-104/T.Nearing
HFD-520/Trostle
HFD-520/Leissa
HFD-830/E.Sheinin
HFb-.350/5a3e<
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