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RW. JOHNSON, Pharmaceutical Research Institute
Attention: Heather Jor@ Associate Director, Regulato~ Affairs
920 Route 202
P.O. Box 300
Rari~ New Jersey 08869-0602
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----

Dear Ms. Jordan:

Please refer to your December 21, 1995 new drug application submitted under section 505(b) of
the Federal Food, Drug, and Cosmetic Act for Levaquin” (levofloxacin) 250- and 500- mg
Tablets.

We acknowledge rec~ipt of your amendments dated January 19, 1996; February 5, and 9, 1996;
March 20, 1996; April 26, 1996; May 31, 1996; July 17, 1996; August 2, and 23, 1996;
September 26, 1996; October 28, and 31, 1996; Noveml?er 11, 14,20, and 27, 1996; and - -
December 3, and 13, 1996.-

We also acknowledge the receipt of your Ietter dated December 13, 1996, requesting the
withdrawal of the

This new drug application provides for the indications of Acute maxillary sinusitis, Acute
bacterial exacerbations of chronic bronchitis, Community-acquired pneumoni~ Uncomplicated
skin and skin structure infections, Complicated urinary tract infections, and Acute pyelonephritis.

We have completed the review of this application, including the submitted draft lal%ng, and
have concluded that adequate information has been presented to demonstrate that the drug
product is safe and effective for use as recommended in the December 18, 1996 draft labeling.
Accordingly, the application is approved effective on the date of this letter.

The final printed labeling (FPL) must be identical to the enclosed marked-up draft labeling
dated December 18, 1996. Marketing the product with FPL that is not identical to this draft
labeling may render the product misbranded and an unapproved new drug.

Please submit sixteen copies of the FPL as soon as it is available, in no case more than 30
days after it is printed. Please individually mount ten of the copies on heavy weight paper or
similar material. For administrative purposes, this submission should be designated “FINAL
PRINTED LABELING” for approved NDA 20-634. Approval of t.hk submission by. FDA is
not required before the labeling is used. —.
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Should additional information relating 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 promotional material tit ~ou
propose to use for this product. All proposed materials should be submitted in draft or mock-
up form, not final print. Please submit one copy to the Division of Anti-Infective Drug
Products and two copies of both the promotional material and the package insert directly to:

Food and Drug Administration
Division of Drug Marketing, Advertising and Communications

5600 Fishers Lane
Rockville, Maryland 20857

a

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

{

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 Ms. Frances LeSane, Project Manager at 301)
827-2125. *-

Sincerely yours,

-“Y* ‘“-”’David W. Feigal, J ., . ., .P.H.
Acting Director
Division of Anti-Infective Drug Products
Offke of Drug Evaluation IV
Center for Drug Evaluation and Research

ENCLOSURE
(
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ec:
Original NDA 20-634 “
HFD-520/Div. file

—.

Concurrence Only:
HFD-520/TLMO/MAlbuerne* ‘z~’~’

HFD-2/M.Lumpkill HFD-520/CPMS/JBona
.-

HFD-104/TNearing
HFD-101/L.Carter (with labeling)
HFD-830/E.Sheinin
DISTRICT OFFICE
HF-2/Medwateh (with labeling)
HFD-92 (with labeling)
HFD40/DDMAC (with labeling)
HFD-613 (with labeling)
HFD-735/(with labeling) - for all NDAs and supplements for adverse reaction changes.
HFD-021/J.Treaty (with Me - )

9~D-520momoplcim ~q v +L
..

HFD-520/h40KFrank ~ i%-~=% b .
HFD-520/CHEM/BShetty
HFD-520/PHARM/SJoshi
HFD-520/BIOPHARM/FAjayi ~&
HFD-520/MICRO/RK.ing
HFD-520/STAT/NSilliman
HFD-520/PMS/FVLeSane/l l-19-96/revised 12-18-96 (% iz “~% L

TEAM LEADERS
HFD-520/TLMO/MAlbueme
HFD-520/Act.TLCHEIWDKatague @~i~lqlqL
HFD-520/TLPHARh4fR Osterberg T-~~

Y
.b,~,d~”

HFD-520/TLBIOPHARM/FPelsor
HFD-520/TLMICRO/ASheldon
HFD-520~STAT/DLin $).~ f ‘/,q(q b

*.
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MEDICAL OFFICER’S REVIEW OF NEW DRUG APPLICATIONS

NDA’s 20-634 AND 20-635

Applicant Name and Address R W. Johnson Pharmaceutical Research Institute
Route 202, P.O. BOX300
Raritan, New Jersey 08869-0602 -
(908) 704-4600

Date of Submissions December 21,1995

CDER Stamp Date: De4xmber 22, 1995

Date Submissions Received by Reviewer: December 22, 1995

Date Begun Review: March 1,1996

Date Review Completed: October30,1996
I

Generic Name: Levofloxacin

Proposed Trade Name: Lev@lin

Chemical Name: (S)-9-fluoro-2,3-dihydro-3-methyl- 10-(4-methyl-l-
; piperazinyl)-7-oxo-7H-pyrido[ l,2,3-de]-l,4-

Benzoxazine-6-carboxylic acid hemihydrate
Chemical Structure:

&

F

.Ww

A

Molecular formula: C#I.#N~Oil/2H20

Molecular Weight: 370.38

Pharmacologic Category: Fluoroquinolone .,

Dosage Forms: Tablets (NDA 20-634)
Solution (NDA 20-635)

Routes of Administration: ‘ Oral (NDA 20-634),
Parenteral (NDA 20-635)
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General Wonnatiq NDAs 20-634 and NDA20-635

Material Reviewed
This review was done using a computerized new drug application (CANDA) provided by the
sponsor. This CANDA provided all study reports and textual information in a read-only WORD
forma~ In addition, complete data listings for all clinical phase 243studies wem provided in
Microsoft Access. Each study was reviewed on a patient-by-patient basis for effkxtcy to
determine inclusion.lexclusion and evaluability/outcome results. The Sponsor’s safety data were
evaluated by reviewing the summary safety data provided in each study report In addition, the
Integrated Summary of Safety was reviewed in detail using the total safety population. Two
Medical Officers (Dr. Karen Frank and Dr. Robert Hopkins) performed the primary medical
reviews for these ND&. Study reports supporting 3 indications (exacerbation of chronic
bronchitis, community squired bacterial pneumon@ and acute bacterial sinusitis) were
reviewed by Dr. Frank (see separate Medical Officer’s NDA Review) and 4 indications

, uncomplicated skin and skin structure infection,
complicated urininsry tract infection, and acute pyelonephritis) were reviewed by Dr. Hopkins.
The Medical Officer’s review of the Integrated Summary of Safety and the review of the skin
and UTI/acute pyelonephritis indications were conducted jointly with the Statistical Reviewer
(Dr. Nancy Sillirnan).’

Regulatory Background
The original IND for levofloxacin tablets was submitted on April 3, 1991. The
following items were addressed by the sponsor as a result of issues raised by the FDk.
● Subject diary cards were to be completed by 256 subjects with acute bacterial

exacerbation of chronic bronchitis in a comparative Phase 2/3 study (Study M92-024).
● A phase 1 study evaluating blood clotting was to assess the effect of levofloxacin on

warfarin disposition (Study LOFBOPH-098).
9 Additional safety assessments including ophthalmologic examinations,

electroencephalograms, and an evaluation of the phototoxic potential of levofloxacin was
to be performed.

● The potential for levofloxacin crystallization in urine was also to be examined in two
Phase 1 studies (LOFBO-PHI-1O1 and LOFBOPHIO-098).

● Renal function tests were to be performed in all patients in phase 2/3 studies.
● Drug interaction studies were to be conducted for sucralfate, probenecidkirnetidine,

theophylline, and warfarin. A primary Phase 1 study evaluating the effects of
concomitant administration of levofloxacin and antacids was not conducted by RWJPIU
since: 1) clinical evidence indicates that there are no stereospecific dtiferences in the
absorption of the ofloxacin isomers, and 2) the extent of interaction with aluminum -
hydroxide is similar for ofloxacin and levofloxacin. It was decided that the levofloxacin
label should be identical to ofloxacin with regards to the administration of aluminum or
magnesium containing antacids. The effect of different categories of concomitant
medications (e.g., antacids, anticoagulants) on adverse event data were to be summarized
in Phase 2/3 studies. A levofloxacin/fenbufen interaction was not performed since
fenbufen is not approved in the United States.

6



General Infinmation, NDAa 20-634 and NDA20-635

The proposed clinical development plan was presented to FDA on February 11, 1992. A revised
plan based on FDA comments were presented on April 29,1994. This included two pivotal
studies per requestedindicationfor acute bacterialsinusitis, acute exacerbation of chronic
bronchitis,community-acquiredbacterialpneumonia complicated UTI/acute pyelonFphritis, and

, and a single pivotal study for uncomplicated SSS1. RWJPRI also agreed to
conduct a study in which adverse event and efficacy endpoints would be correlated with
population-derived pharrnacokinetic parameters (requested November 18, 1993). An additional
pivotal double-blind study of levofloxacin for uncomplicated SSS1 was later added to the clinical
program and conducted in Latin America.

Of the 12 pivotal Phase 2J3 studies, 10 employed an open-label design and two (Protocol L91-
058, complicated UTI and acute pyeIonephrit@ Protocol L91-031, uncomplicated SSSI) were
double-blind studies, with at least one randomized, active-controkd study performed for each of
the requested indications. The issue of blinding was discussed with FDA by teleconference on
May 4, 1992. FDA accepted RWJPRI’S rationale for not blinding the community-acquired
pneumonia studies and skin and skin structure studies, indicating that blinding of the investigator
at the time of randomization was an important consideration in their acceptance of the proposal.
To insure against selection bias by the investigator in open-label studies, rosters of potential
subjects were to be maintained by each investigator.

On March 10, 1995 RWJPRI’S proposal regarding the handling of safety was discussed. It was
agreed that all serious adverse events from the European clinical trials conducted by

and its affiliates would be included in the NDA both in hard copy
and electronic- (CANDA) form, along with all serious adverse events spontaneously reported to

A pre-NDA meeting was held on May 4, 1995, to review the format and content of the
Nonclinical, Clinical, and Statistical sections of the NDA including details regarding the
anticipated claims for levofloxacin and the planned content of the Integrated Summary of Safety.

At the request of the FDA (July 14, 1995) an additional bioequivalence study was performed
(LOFBO-PHI-1O4) because one subject from a previous study (LOFBO-PHIO-097) was
included. RWJPI guaranteed that the phannacokinetic results of this study would be available as
soon as possible.

Foreign Marketing Experience
As of the date of submission, levofloxacin has been marketedin four countries including Chin%
Hong Kong, Ko~ and Japan. Levofloxacin tablet formulation is marketed in Chin% Hong
Kong, and Korea. Two Ievofloxacip’formulations (tablet and granule) have been commercially
available in Japan since December, 1993. The follwoing table outhes the countries where
Ievofloxacin is currently marketed and the dates of approval and product launch.

7



&acral MimMtion,NDAs20-634amiNDA20A35

Countries Where Levofloxacin is Marketed and Dates of Approval and Product Launch

I china I May 30,1995 I September 13995 I

I Hong Kong I October3,1994 I December L 1994 I
Korea ! April 30,1994 September 1,1994

I Japan I October 1,1993 I December 1, 1993 I

Summary of Clinical Development Program (as contained in NDAs 20& and %635)

A summary of clinical trial characteristics for individual studies supporting each of the proposed
indications is described in the following Table. Studies supporting seven indications were
performed. For each indication, a pivotal study enrolling U.S. patients was performed. Most
studies were unbi.inded except for one pivotal study (uncomplicated skin and skin structure
infection) and four supportive studies (one supporting acute exacerbation of chronic bronchitis,
one supporting community acquired pneumonia one supporting uncomplicated skin and skin
structure infection, and one supporting Au
studies were controlled except for one pivotal sinusitis study, one supportive sinusitis study and
one pivotal community squired pneumonia study.

(’

—



(ha-al lnforrnahq NDAs 20-634 and NDA 20+535

Design Characteristics of Studies Supporting Labeled Indications
Levofloxacin NDAs 20-634 and 20-635

M92-040 I us I pivotal I I Y- I 615
I

N93-006 I us I pivotal I Unblinded I Micro I No I 329
I

I F193t355Kll ! FraUIX I Smmtiv. I UnMinded I ! No 12391

M92-024 us Pivotal Unblinded clinical Yes 373

K90-070 US, Can, CR PivotaI Unblinded Micro Yes 492

3355E-CLN026 w Fr,G, I Sumxtive Double Y- 246

K90-071 us, can Pivotal Unblinded Ciirlii Ye6 590

M92-075 us Pivotal Unblinded Mkro No 264

3355E-CLN025 W Fr,G, I Swmtive Double Yes 140

IWO-075 us Pivotal Unblinded Clinii Yes 469

L91-031 Me%SA Pivotal Double clinical Yes 361

3355ECLN028 UK,Fr,G Supportive Doubk Yes %
. ...,:.>*...,...................~..:““:p+%g~~m:’ ”-”’:.”’””,””

m@$w%m&@#&~ m
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MedicalandStatk&alRcvicwfwUncunpliatrd Skhdskin Strwtum Inf&tioQKstudy ICWMH .

STUDY IWO-4)75

TITLE
A multimntcr, activeamtroll~ randomizd study to evaluate the safely and cffxacy of Icvofloxacin versus
ciprofloxacin HCL in the treatment of mild-to-moderate (i.e. uncomplicated) skin and skin structure inf&tions in
adults.

INVESTIGATORS
Stanley Cullat, M.D. - GaincsvillG FIx
Layne O. Gentry, MD. -

St. Luke’s Episcopal Hospi@ Houston, TX
Hospital Mexico, San JoaG Costa ltiq
Hospital San Juan de Dies, San J- Costa Ricz
Clinicas Pavas, San Josej Costa Ricz
Ccnar6National Rehabilitation Ce.ntrGSan Jose, Costa R@
Hospital Cakkzon Guard@ San Jose, Costa Ricx

John Gezon, M.D. -
Holy Cross Hospital ED. Salt Lake City, m
South West Emergency, West Jordan, ~,
South East Em&gency, Salt Lake City, ~,

Nancy Kxywonis, MD. -VA Medical Center, Minneapolis, ~,
Tcrrancc O. Kurtq D.O. - University of Ostco. Medicine & Health Sciences, Tower Medical ChiG Des Moines, k
William P. Lsschcid, MD., PA. - Naples, FIx Naples Community Hospiti, Diagnostic Semites Inc. Naples, FIx
Richard G. LSthOp, MD. - Warren, N~
Jack LcFrocL MD. PhD. -

Doctors Hospitalj Saraso@ FIx
Infectious Disease Consultants, Saraso~ FIx ‘

Manuel R Morman, PhD. MD. PJL - Rutherford, NJ;
Ronald Lee NichoIs, MD. -

Tulane McdicaI SchooL Ncw Orleans, M, USA Tulane University Hospi@ New CMCWWL&
Charity Hospital of IJMisianA New Orleans, ~,

Gage A. Pankey, MD. - Alton OchsncxMcdkal Foundation, New Orlc.ans,W,
Robert Powers, MD. - University of Viiginia Emergency RoorILCharIo_ VA
Robat !$chw~ MD. - Associates in Research, Ft. Mycxs, ~
Lee Memorial Hospital, Ft. Myas, 1%
Stcphcu Sokrdsl@D.O. -

Christ Hospital and Medical Center, Oaklawn, IIx
~st Hospital and Md.icsl Cater, Women’s Health Savices, Tinlcy Park ~
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Mcdkal andStstistiaI * fff~e SkinandSkin Structure hbcticw Study IC90475

OB.JECTWES
The objcclivc of this study was to evaluate the safety and cffimcy of 488 mg lcvofloxacin adminiitcred orally q24h
for7 to 10 days compared to S00 mg ciprofloxacin adminii orally q12h for 7 to 10 days in the tmatmcnt of mild-
to—modcmte(i.e., uncomplicated) SSS1.

O~VIEW OF STUDY DESIGN
‘Ibis was a randoq open-hbcl (i.q unblindcd), activecontro~ multiccntcr study designed to evaluate
1cvofkmin in the trcatmmt of uncomplicated SSS1. This study was conducted in the United States except for one
investigator who had several sites in Costa Rica. Approximately 440 adult subjects were to be atrollcd to easurc
clinically evahmble data from a minimum of 300 subjcua (150 subjcus per tmatmcut group). Subjc@ were assigned
randomly to receive either 488 mg Icvofloxacin orally q24h for 7 to 10 days or 500 mg ciprofloxacin orally q12h for
7 to 10 days. ‘Ihe total duration of therapy was 7 to 10 days. l’he lcvofloxacin dosing intaval was to be increased to
48 hours in subjects with crcatininc clearances of 20 to 50 mUmin. Safety aod efficacy evaluations were performed
according to the schedule presented in Table L

Table 1. Schedule of Assessments

(Study KPCA07S)

Ouing Led
titti Thempy Dayof Postthempy

A~~ (DOyl) @ys3-s) Thelapy (2 -7 dew PTy

Medal Hl~ory x

PIWIErCyTeS’ x x
StudyDrw Adnkistrdlon x r
Eflhcy Es~

@eeSeclh lltH2J
Ctiirat
<ad-l S*S &-ms x x x
XsfimlReqmnseRebg x

<due tomSte ofInfedim x x’ x’
&ISC+Mty T@ x x’ x’
4rmlstamofsmw 601nsteof x x’ x’
lniedial

-BloodC@we x’ x“ x“
Sefdy ~c

(seuSedtonIltH.4J
~WS E-ts x x

ClhicdLdmmtoivTea
41emddogy
-HoodChemt.stty ; 1
Ufhelyds x x

‘@duSngW Sigm)
.

“Orup2n*temhetion.
‘ Pewbmedm S1wnen otd’itdbeerlngpdentiel.
“Toteltirdim oftherqyweeto be7to10deys.
4Perlm6edonlyif hdated.
“Per@rnwdWposthed -w U*.

,/
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Medical andSt@thd Reviewf~ UncotnpticatcdSkinandSkinStmeturcinfixtiomrStudyK90-075

(.
Subjects who were either bactaanic, had an oral Wnpmtum of >lO1.O°F, or had a white blood cdl count of
>15,000/@ plus a mdng of severe by the investigator for tendan~ crytbz or swelliig wae ecmsidcrcd to have
severe infections. All other subjects had rnild/modaate infrztions.

Bc@veeaDays 3 and 5 of study drug administration, subjects returned for a scheduled on-study visit. S~bjccta were
allowed to remain in the study in the absenee of recovery of an admiWon pathogen if evay attanpt was made to
obtain a pathogen or if the pathogen(s) isolated at admission were resistant to any of the assignd study drugs by in
vitro testing as long as in the opinion of the investigator, there had bees no deterioration of elinii status.

PROTOCOL AMENDMENTS
Amendmeat 1, Septemba 17,1991 (10% enrollment)

if the admisdon culture was ncgativq a providon was added to d~ntinuc the study drug.
~endment 2, Octoba Z 1991 (15% enrollment)

lle dose of the study drug was ciarifkd
~mendment 3, May 21,1992, (60% enrollment)
● the total numbs of subjects evaluable for efficacy was increased horn 200 to a minimum of 300. l’be

planned sample size was recalculated to provide a sufficient number of subjects to demonstrate that
levofloxacin was at least as effective as ciprofloxacin.

STUDY POPULATIO;
1. Overview
Approximately 440 subjects, men and womca who wae 18 years of age or olda with a diagnosis of SSS1, were to be
earolled in this study to ensure 300 clinically evaluable subjects (150 per treatment group).

K@cal Q@ s~ote.* - ?7tisstudy began in 1991for subjects with mifd-to-moderafe skin injiztwns. Afier the FDA
irsued theAnti:Infective “PoW to Cm.@er” guideline in 1992, each subject> infectwn Wm retrospectively class@d
by the sponsor as uncomplicated or complkated and os miWnoderate or severe. Howevec forckims of eflkacy and
safety, complicated and uncomplicated subjects were analyzed wgether by the sponsor. FDA analysa will include
only path with uncomplicated iq$ectwns.

Inclusion Criteria
● Men and women, 18 years of age or older, with a dmgnosis of SSS1.
● Subjects with multiple sites of infeetion could be enrolled.
● A culture from the site of infection not greater than 48 hours prior to the start of thaapy was required.
● Women waerequired to be postrneaopausal for at least one year, surgically stailq or using an adequate

form of bti control for at least one month prior to the study. Womenof childbearing potentird wae
required to have had a normal menstrual flow within one month before study ca@yand to have had a
negative pregnancy test immediately before study entry.

. Subjects with impaired red function or who required dialysis could have bees entacd but wae to have
altanate dosing schedules.

Exclusion Criteria ...

. Subjects with a history of allergic or saious adverse reactions to levofloxacin, ciprofloxacin, or any otha
memba of the quinolone class of antimicrobkd drugs.

9 Subjects with severe illness rcqu-king administration of intravenous antimicrobd thaapy.
● Subjects who required a second sysmmic antimicrobial therapy or a topical antimicrobd therapy
. Subjms who reccivcd any effectife systemic antimicrobial drug within 48 hours before study eaby or who

used any investigational drug within 30 days before study entry.
. Subjects whose infections required debridemcnt at the infection site.
. Subjects with infections caused by orgsnisrm known to be resistant to either study drug before study entry.
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Matieal and StatisticalReviewfmUncornptientedWinandSkinStruetweInf*: StudyK90-075

● Subjects with osteomyelitis, severe SSS1, signs and symptoms of septic shock or any disorder or disease that
might interfere with the evaluation of the study drug.

● Women who were pregnant or nursing, subjects with serum crcatinine levels greater than 23 mg/dL
● Subjects with a seizure disorda or amdition requiring major tranquilhxq or who were grossly undcmveight.

DOSAGE AND ADMINISTRATION
Subjects were assigned randomly to receive athcr Ievofloxacin or eiprofloxmin. Subjects assigned to the
levofloxacin treatment group reeched five 97.6-mg lcvofloxadn tablets once daily for a total daily dose of 488 mg
lcvofloxacin. Subjects assigned to the ciprofloxacin control group received a single 500-mg ciprofloxacin tablet twice
daily for a total daily dose of 1000 mg ciprofloxacin. ‘he total duration of therapy was 7 to 10 days for both treatment
groups. Renally impaired subjects, those with a aeatinine clearance of 20 to 50 rdhin, were to have had their
levofloxacin dose regimen adjusted to receive 488 mg levofloxacin every 48 hours.

COMPLIANCE
Compliance was estimated by cm!nting unused study drug tablets in the test medication containers.

CONCOMITANT THERAPY
The use of other medications during the study was to be kept to a minimum. Administration of nonstudy systemic
antimicrob~ or topical ?intimiczobialsto the infected site(s) was prohMed. Use of aluminum-magncaium based
antacids (e.g., Maalox @) were strongly discouraged. If administration of an antacid was necessary, it was to be
administered at least two hours before or aftcxlevofloxacin or ciprofloxacin administration. If the administration of
any other medication was required, it was reported on the subject’s CRP and the study monitor was notifkd when
appropriate.

EFFICACY AND SAFETY EVALUATIONS
Efficacy evaluations included evaluation of clinical signs and symptoms, clinical response rates (assessed as ~
improved, failecJ or unable to evaluate) and microbiologic eradication rates by pathogen and infection (asseased as
eradicated, pcrsisttzl persisted with acquisition of rcaistans or unknown). Clinical response in the group of subjeets
evaluable for clinical efficacy represented the primary efficacy variable for this study. Microbiologic response was a
secondary efficacy variable and was based primarily on the group of subjects evduable for microbiologic efficacy.

. . .
~
Clinical signs of SSS~ including tenderness, ayth~ swelling, drainagq fluctuan%” ule&tion, and presence of
necrotic tissue at the infected aik were graded by the investigator as none, mil~ modrza@ or severe at admission and
at the posttlmapy visit two to seven days after the end of therapy. In addition, the subjects provided information
regarding symptoms of SSS1 (graded as present or absent at adtilon and at postthaapy) includlng localii pain,
swelling, drainagq fever, and chills. These signs and symptoms were used by the investigator to assign a diagnos~
upon admission of a subject into the study. Severity and complexity of each subject’s infection were determined
retrospectively by the sponsor.

Ical ~onse _
At the posttherapy visit two to sevea days after the end of therapy, the investigator assessed clinical response as cured,
improved, failed, or unable to evaluate. The d,tinitions for these asscmments are as followx

Clinical Cure: Resolution of signs and sytqptoms associated with active infection.
Clinically Improved: Incomplete resolution of signs and symptoms and no additional antimicrobial therapy required.
Clinical Failure: No response to therapy.
Unable to evaluate Not able to evahate because subject lost to follow-up.
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Medieatand!Wistkd ReviewfwUmmphted SkinandSkinStruetuminf~onx StudyIC90-075

Clinical success rate was defiied as the ~tage of subjects who were awed or improved.

m- Thepratocolstates that thepost-thenqpy vkit wukd be sckiuledfor 2 to 7 days @ter the.
end of therapy; however. 1 to 10 &ys ajkrthe end of therapy was usedfor aflsponsor anatyses. No explanationfor
this change fs given

11.erek no Iaterfoi.ldw-up visit. 7Ze November 1992 IDSA Guidelines suggest W the approptie test ofcure k 2 to
4 weekxajlercompktwn of therapy. However, this study was initiated in Mamh 1991 before publication of both the
IDSA Guidelines and the DAIDP “Points to C2msfder”documenL

The secondary eftieacy variable of microbiologic response to treatmmt was evaluated by the sponsor in terms of
pathogen and infection esadieadon rates. ‘l’hemicrobiologic response for pathogeaa isolated at adtilon was
determined by evaluating the postthcrapykarly withdrawal culture results. A culture or evaluation was eonsidcsed
valid if it occurred within 1 to 10 days postthexapy and whiie the subjeet was not receiving any effeetivc concomitant
SyStetIiC antimicrobial treatment. Rcsuha were categorized as fo~ows:

Eradicated: Eradication of the admission pathogen as evidenced by no isolation of the pathogen in a valid
posttherapykarly termination euhure. If ciinieal improvement oczmred such that no culture material was available
then the pathogen was presumed to be csadieated.
Perdsted: Persistence of the admission pathogen as evidenced by isolation of the pathogen in the postthcsapykarly
withdrawal culture. If a subjeet was diaeontinucd due to a clinical faihxe and pessisteace of the admission pathogen
was not eonfiied by culture results, the pathogen was presumed to persist.
Persisted with Aquisiion of Resistance Persistcaee of the admission pathogea as evidenced by isolation of the
pathogen in the postthcrapykarly withdrawal culture with documented acquisition of resistance.
Unknown: No posttherapykarly withdrawal culture results available due to Iost-to-foUow-up, lost eul~ or culture
not done while specimen was available. If the culture was performed on the last day of tbcaapy and the subject was not
a clinical failure or if the culture was done while subject was receiving effective antimicrobial agent for reasons othcs
than clinical failurq mlless persistence was vaified or preaurn@ the response was unknown.

‘Ile microbiologic response for the subject’s infection was based on csadkadon of all the pathogcas isolated at
admission as follows:
Eradicated: Eradication of all admission pathogens.
Persisted: Persiatencc+presumed pcsaiatencq or pmistence with aquiaition of resistance of at least one pathogen
isolated at admission.
Unknown: No culture results available or unknown results for at least one pathogen isolated at admission with no
pathogat pessiating.

s= imen Collection
● Culture from Infection Site
Specimens were obtained from infected skin and skin structure sites including wound drainage abaecss fluid, aspirate
of fluid following injection of nonbacterioatatic salinq or biopsy. Drainage material was to be puruleag with minii ‘“’
surface contamination. In the case of multiple site-sof infection, the site most likely to yield reliable culture results was
sampled. Invasive procedures to obtain eulturcs from a clinically resolved site of infection were not required. At
admission (within 48 hours of therapy start), infection site specimens were collected for culture Gram stain, and
susceptibility tests. If indicated, speeimens Qfavailable) wcse obtained during the study betweea Days 3 and 5 and at
the posttherapy visit (two to seven days afti the end of thcsapy) for culture, Gram stain, and susceptibility testing.
. Blood Culture
Blood culumx were obtained within 48 hours of admission from each subject. Two cultures were obtained during
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thaapy (Days 3-5) and at the Posttherapy VNlt (Posttbea-apyDay 2 to 7), if the subject was bactaemic at adtilon.
● Susceptibility Testing
‘l’heh41Csusceptibility was the primary susceptibility criterion. If the MIC values wae not available dmks
W=t! used to determine suscqtibility.

M&: Subjeus were evakated by the reviewing medical o@rr @ dktermine FDA evaluability
and outcome. E- redtsforth& “FDA evakr.bkpatient group” were mmpikd by the statistical reviewer and
arepr~ented akmg with those of the sponsor for compatio~ PatienLrwith both complicated and uncomplicated
iqfectwns were enrolkd h t%isstudy; however, the FDA evafuable patient group (bath cffnicaland microbiologic)
includes only those patients considered to have ~ skin and skin stntcture tY@ctwns.

MfetvEvaluakm ‘3

● Treatment-Emcsgent Adverse hfUltS

Adverse events wae de.fhed as tmatment-emagent signs and symptoms.
● Clinical Laboratory Teats
. Physical Examinations and VW Signs

REMOVAL OF SUBJECTS FROM THE STUDY
After a sufficient course of treatmen~ subjeets could be discontinued from the study if the admission culture obtained
from the site of infcetion &as negative or if the pathogen isolated at admission was resistant to the assigned study drug
and thcxewas no signifkant clinical irnprovaneat. Subjects could also be discontinued from the study due to advasc
events, significant protocol violation, intacurrent illness, treatment failure, or at the request of the subjea At the time
of premature withdrawal from tbe study, postthaapy evaluations wae to be paformed includkig physical
examination and vital signs, evaluation of the signs and symptoms of SSS1, cultures, Gram stain, and susceptibility
teats of mataial from the infected siw if indkatcxL and clinical laboratory teats.

EVALUAEJXXTY AND STATISTICAL METEIODS
To be considaed evaluable for clinical efficacy by the sponsor, subjects wae not to be classMed in any of the
following categories (in decreasing hierarchical orda):
● not evaluable for safely (did not take at least one dose of study drug or did not relay any postadmission

Safely data);
● unconfmd clinical diagnosiq insufficient course of therapy (minimum of five days of thaspfi subjects

who received study drug for X8 hours but less than five days because of clinical failure could be considered
clinically evaluable);

9 eff&tive concomitant systanic antimicrobial thaapy or curative surgical intavention-(unless a clinical
faUure) whiie on study

. postthaapy clinical evaluation not done on Postthaapy Days 1-10 (iisubject discontinued due to a pasistent
pathogen or CUnicalfailure and posttherapy culture obtained on last day of thaapy, subject is clinically
Cvaluablc);

. lost to foUow-up but provided safety information; or otha protocol violation (c.gmsubject reentered study or
was genaally noncompliant with respect to dosing regimen).

To be evaluable for microbiologic effkacy by the sponsor, subjects wae not to be classitkd in any of the following “
catcgoncs (in decreasing hiaarchial orda):
● not evaluable for safety (subject did not take at least one dose of study drug or dld not relay any

postadrnission safety data);
. absence of bacteriologically proven ~nfection; unconf~ clinical diagnosis; insufficient course of thaapy

(minimum of five days of thaapy and not a clinied failure); effective concomitant systemic antimicrobial
therapy or surgical intervention; inappropriate bactaiologic culture (98 hours prior to admission, outside of
acceptable window of 1-10 days postthaapy, or adequate microbiologic data is not available);
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● lost to follow-up but provided safety information or other protowl violadon (e.gq subject reentered study or

was generally noncompliant with respect to dosing regimes).

The sample sise assumed elinicsl success rates of 89% for eiprofloxacin and 85% for Ievofloxaein, and a significance
level of 23%, 1S0 subjects per treatmmt group were rcquimd to danoastratc Witti80% pow that tbe difference in
clinical sueces rates was less than 15%. With an c.sdrnatedclinical cvaluabiity rate of 68%, approximately 440
subjects W-to be CZKOhi

Slqpwtiveefficacyanalyses:
● Intent-to-Treat
● Modified Intent-to-Treat Analysis was to take into account d-sing errors.

. . .,
~: In this study repoti, the sponsor uses thephrase “mod@d intent-to-treat analysis’*to
mean an intent-to-treat anatysti wherepatients are grouped according to the dkug they actuafty receivti rather than
to the drug u which they were randomueti Thisshotdd not be wqfhsed with the usual DAIDP def~n of mod@d
intent-to-treat analysis, whtih is an intent-to-treat analysil excludingpatients who have no valid admisswn pathogen

A final supportive efficacy analysis was based on subjects enrolled at study ceaters with a total enrollment of at least
10 clinically evaluabie subjcets in each treatment group —the Fully Clinically Evaluable group was composed of all
clinically cvaluablc subjeuts enrolled at such study eentcra, and the Fully Mierob]ologieally Evaluable group was the
subsel of Fully Clinically Evaluable subjects who were microbiologicaily cvaluable.

The relationships between the Sponsor’s efficacy analyses are summarimd below.

IauabwN-332 Gprdlo)ruim N- bvdl~ N+?3t Ciprafbtitt N-Z3B

I
+

I CGIIIC4Ytwhabk (korJp
1

1 l.md~ N=132 OvIofMrt N=lS I
I

I
Loudlatwh: N=l93 aprdlowim N=lSS

I I

ILN1=-=-”=J
+

Mkmbiobgic#y Evabable OrouP

. .

*

ILFuttf Mkrobldodcalv EvaluatXeGrow
,,”” wdl~: N=13? Cm Oiloludrr $/-1?2

/

.-

85



i

RESULTS
Table 2 summsrizs ~ SpOIiSOr -ySis groups and rxmcsponding analyses @ormcd.

Dalmgn$hii x x x x x x
EXCMd Tlwqy x x x x x

x
x

CW4A~ml x x x x x x
s@stsyn@m5 x x x
Mkdhbgb lkpOrOR x x x x x x

IAOlaxy Fkdfs x
vital*IL8 x

DEMOGRAPHIC AND BASELXNE CHARACTERISTICS
Four hundred sixty-nine subjeets were enrolled in thii study at 13 of the 14 centers (one investigator did not earoll
any subjects). lhe sponsor intmt-to-treat group included 232 subjects who were randomized to the Icvofloxacin
Watment group and 237 subjeus who were randomized to the eiprofloxacin treatment group. One subject
randomized to receive Ievofloxacin actually received ciprofloxacti, hens the numbers of subjects who received
levofloxacin and ciprofloxaein were 231 and 238, respecdvcly, and eollecthdy comprise the aponaor modifii intent-
to-trest group. ‘k danogrsphic and baseline (admission) chamctmah- “CSfor the sponsor modified intesw-to-trcst
group are Summarizd in Table 3. Charactms- tics for sponsor clinicdty and sponsor miaobiologically evsluable
patients were similar to those of the moditled intent-to-treat group. There were no statistically significant differences
between the two treatment groups for any of the demographic features tested (i.e. agq ~ race) for any of the
analysis groups.

Potential subject rosters were maintained by the investigators. l’hcse rosters were designed to record the severity of a
potential subject’s disease, the reason apotendrd subject was excluded from the study, and thcdrug assignment if the
subjecl was enrolled. l%e most frequent reasons for not entering a potential subject were existing antimicrobial
therapy, no cukurablc mati and absence of admiwdon pathogen.
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Table 3. Demographic Charaetms“ tics: Sponsor Modifkd Inte@to-Treat Subjeas
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DISCONTINUATION/COMPLEl’10N INFORMATION
Of the 469 subjects enrolled in the study, 231 received Icvofloxacin aod 238 reccivcd ciprofloxacin (sponsor modified
intent-to-treat group). Discontinuations are shown in Figure 1.
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Fw_ 1:DiscentituAo_letbn hrfotim kdiiej htmrt-to-Tr@ Subjac@
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~rcasons for premature discontinuation and extcot of drug exposure src outlined in TsbIe 4 sad Table 5.
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EFFICACY RESULIX
lle totsl aumbcrs of subjects cvalusbk by the sponsor for choicsl snd microbiologic efficacy at cacb study ceatcx arc
shown in Tsbk 6. One hundredeighty-two (78.8%) subjects in the kvofloxacin tmatmcmtgroupand 193 (81.1%)
subjects in tbc ciproffoxacin tmatmcnt groupwereclinically cvatuabk. One hundred fifty-scvm (68.0%) subjects in
tbc levofloxacin group and 152 (63.9%) subjects in the ciprofloxscin group were microbiologically evahiiik l’he
P- ~OW (subjects only counted once) for exclusion fkomcitbcr the clinical or microbkdogic analyses of
efficacy arc Summsrhd in Tsbk 7. l’ke main reasons that subjccls were excluded from cli.nicslcffkacy were
insufficient course of tbcrspy (kvofloxscin group) imd in2ppropriatcposttbcrapy clinical cvdmition (ciprofloxscin
group), whereas the major reason that subjects were not rnkmbiologically cvsluabk in both tmatmcat groups W2s
absence of bacteriologically proven infection.

Tsbk 6. Number of subjects by Sponsor Analysis Group and Center

(StudvK90-076)

Tsbk 7. Primsry Reason for Ctinical or Microbiologic Uncvaluablility (Sponsor)

Modifiedtntel’t-b-Tr6atsuLiject3
(StIA K20-075
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Sponsor Results
‘Ihc elinieal response to therapy for subjects considcscd clinically cvaluablc by the sponsor is summarid by
treatment group and study cater in Table 8& Among c4iniiy eviduable subjects in the Ievofloxacin trcatmeat

8rOUPt83.0% ~d 14.8% WCSC@ md @ro@ rcspcdvcly, canpared with 803% and 14.0% in the
eiprofloxdn treatment group, rcqectively. Pour (22%) subjects in the Ievofloxaein treatment group d 11 (5.7%)
subjects in the C@OflOXS&l tlwIIEnt group fded tra@.Eat.

In the sponsor MITT group, Ievofloxmin treatment resulted in 67.1% etuG 21.6% improvcznen4 and 2.6% failurq
8.7% of subjects could not be evaluated. Ciprofloxacin trcatmmt -ted in 70.6% curG 16.8% @XOv_C and
6.7% fsil~, 5.9% of subjects cotdd not be evaluated. Similar resuhs were found in the sponsor inteat-to-treat group.

FDA &ndts
C’l@cal response to therapyjor FDA clinically evaluable subjects is sumndzed in Table i3b. The number of
evaluabk patients ir somewhat sm@er in the FDA group, due mainly to thefti that only patients with uncomplicated
skin and skin structure infectwns were included in FDA analyses. No statistically significant treatment d#erence wtw
fouti the overatlcure ratesforaU centers combined were therapeutiediy quivaknt in FDA’s clinically evaluable
patient group; 95% wn.ince intervalfor C@ojloxacin minus kvojloxacbt was ~=1~11.7, 7.0)WW

.’

/
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Tsble 8b. Clinical

Investigator

Cull en
Gent ry
Gezon
Krywonls
Kurtz
Lascheid
Lefrock
Morman
Nichols
Pankey
Powers
Schwartz
Sokalski

rotal

csponse Rate By Study Ccntcz FDA Clinically 1

Levofloxacin

N

11
21
13
1
8
2
3

20
29

6
9

13
3

139=

Cure

11 (loo)
21 (loo)
13 (loo)
o (o)
7 (88)
2 (loo)
3 (loo)
16 (80)
22 (76)
2 (33)
7 (78)
13 (loo)
3 (loo)

120 (86)

Inuxove

o (o)
o (o)
o (o)
1 (loo)
1 (12)
o (o)
o (o)
3 (15)
6 (21)
3 (50)
2 (22)
o (o)
o (o)

16 (12)

Fail

o (o)
o (o)
o (o)
o (o)
o (o)
o (o)
o (o)
1 (5)
1 (3)
1 (17)
o (o)
o (0)
o (o)

3 (2)
. . .
Wmbersshowninparentheses are pcrccntagcs for that category.

zduablc Subjects (Uncornplicatcd SSS1 Only)

N

12
20
11
0
8
3
3
17
22
4
8

14
3

125

Ciprofloxacin

Cure

11 (92)
19 (95)
10 (91)
o-
7 (~8~
3 (loo)
3 (loo)
11 (65)
17 (77)
2 (50)
7 (88)
13 (93)
2 (67)

105 (84)

Inmrove

1 (8)
1 (5)
1 (9)
o-
1 (;2;
o (o)
o (o)
5 (29)
2 (9)
2 (50)
o (o)
1 (7)
o (o)

14 (11)

Fail

o (o)
o (o)
o (o)
o (-)
o (o)
o (o)
o (o)
1 (6)
3 (14)
o (o)
1 (12)
o (o)
1 (33)

6 (5)

Statt.wal Reviewe
. .

r’sNote: To compare treatment differences (e.g., in cure rates), lhe sponsor provides 95%
conflden.ceintervat!rfor the ~erence ‘cipro~xacin minus kvoj&zcin”. FDA usua~ calcu&s these conjiience
intervals in reverse order, ie. “new ahg ntinu comparator”. To be consistent, FDA coqtidence intervals are
calculated the same way as those providixi by the sponsor. 77ws, in thi$applicathn we are interested in the upper
bound of the confidence interval instead of the lower bouna! AKconfiie intervalrproduced by the sponsor and
FDA a;e based on the normal approximatwn to the binomial d.ktributwn using the continuity correctwn.

Tablcs 9a and 9b summarize clinical success (cured plus improved) rates for sponsor and FDA clinically evaluablc
patients, respectively. In both analyses, no statistically significant tredmcnt difference was found and Ievofloxacin is
considerai therapeutically quivalcnt to aprofloxacin.

Table 9X ClinicalSuaxss Rates and Confidence Intavals by Study ~tcc Sponsor Clinically Evaluable Subjects
CliricaJlyEvakdleSubjects

(8tudvK90-076)
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Table 9b Clinical Success Rates and Confdcncc In- by Study Ccatcz FDA UinicaUy Evahrable Subjects
n T...l:......I:-*J l-~-.:....”m.1..\
(u uwulpu— AULG&CIU1l~WUIYJ

Levofloxacin Ciprofloxacin

Investigator ~ Successa N Successa 95% Con~idence
Intervalb

Cullen 11 11 (loo) 12 12 (loo) N/Ac
Gentry 21 21 (loo) 20 20 (loo) N/A
Gezon 13 13 (loo) 11 11 (loo) N/A
Krywonis 1 1 (loo) o 0 (-)
Kurtz 8 8 (100) 8 8 (100)
Lascheid 2 2 (loo) 3 3 (loo)
Lefrock 3 3 (loo) 3 3 (loo)
Morman 20 19 (95) 17 16 (94) (-21.0, 19.3)
Nichols 29 28 (97) 22 19 (86) (-30.0, 9.6)
Pankey 6 5 (83) 4 4 (loo)
Powers 9 9 (100) 8 7 (88)
Schwartz 13 13 (loo) 14 14 (loo) N/A
Sokalski 3 3 (100) 3 2 (67)

Total ;39 136 (98) 125 119 (95) (-7.9, 2.6)
=–. .

[

1
1
I
1

:

●

‘~clinical success is defined as either cure or improvement. Numbers shown in parenth
‘Two-sided confidence interval for the difference- (Cipro minus levo) in clinical- succes
clinically evaluable subjects in each treatment group:
cN/A=not applicable.

ClinkalRcsponscbyPathogen
Clinicalrcsponscratcs foraponsorclinic.ally cvaluablesubjccta infcctcdwithpathogcms ofintcrcataloncor in
combinationwitiothcrpatbogcnsarcprcscntcdinTablclOa. T*lclObp-Sm_tigmulKforpAaW
considered clinically cvaluablc by FDA (for pathogcas rqucatcd in the sponsor’s label).

Table lti Clinical Response Rates for Subjects with Patbogcas of _ Interca&
Sponsor Uirdcslly Evaluable Subjects

.
.,‘
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Table 10b. ClinidRespon~~ fm !$ub~ withPatbogcasofprimarylntcm.st

FDA Clinically Evaluable Subjcus (Uncompkatcd infections Only)

Levof loxacti Ciprofloxacin

Pathogen Na Cure Improve Fail e Cure Improve Fail
Staphylococcus sure 1*1 73 (90) 7
Streptococcus pyoge~em

(9) 1 (1) 80 68 (85)
14 (loo) ()

9 (11) 3
& (0) o (o)

(4)
20 18 (90) 1 (5) 1 (5)

Numbers shown in parcntbcscs are pcrcentag~ forthatcategory.
%knumbcr of subjects who had that pathogen alone or m combination with otbcz patbogcas.

,“

,/‘
/

93

Clinical Response by D~nosis
Clinical response rates arc su “ xi by diagnosis in Table I la for sponsor clinically cvaluable subjects and in
Table 11b for FDA clinically cvaluablc subjects. ‘k most common diagnosis in both analysis groups was ce.lhditis.
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~bjeets (lhmmnplieatcd InfectionsOnly)

I Levofloxacin I Ciprofloxacin

Diagnosis I
~a

I Cure Improve
1

Cellulitis II I66 61 (92) 4 (6)
Infected Ulcer 2 2 (loo) o (o)
3urgicalWound Infection

Lbscess

UMcesswith Other

:ellulltis with Abscess
:ellulltiswith Othet+

..
JrmndInfection

kpatigo

Pyodema

11
5
1

14
6
7
11
16

8
5
1
13
3
6
11
10

(73) 2 (18)
100) o (o)
100) o (o)
(93) 1 (7)
(50) 2 (33)
(86) 1 (14)
100) o (o)
(63) 6 (37)

rotal I
139 120 (86) 16 (12)

Numbers shown in parentheses are pereeatages for that category.
%l=numba of subjects who had that diagnosis.
‘Other infection or associated clinical symptoms.

Fail Na Cure

1 (2) 62 55 (89)
o (o) o 0-
1 (9) 8 4 (:0;
0 (0) 5 5 (loo)
o (o) o 0 (-)
o (o) 15 14 (93)
1 (17) 3 2 (67)
o (o) 6 4 (67)
o (o) 10 10 (loo)
o (o) 16 11 (69)

Inmrove

3 (5)
o (-)
4 (50)
o (o)
o (-)
1 (7)
1 (33)
1 (17)
o (o)
4 (25)

14 (11)

Fail

4 (6)
o (-)
o (o)
o (o)
o (-)
o (o)
o (o)
1 (17)
o (o)
1 (6)

6 (5)

UiniealResponse by Complexity and Seve@y of Infection
Clinical response rates for sponsor clinically evaluable subjcda are summarizd by eaqdexity and aeveaity of
infection in Table 12s. Of the 156 subjects in the Ievofloxacin treatment group with miki/moderate uncomplicated
infections, 97.4% were cured or improved, while the four subjtxts with severe uncomplicatcxl infections were all
currxl.Tle clinical success ra[e for the 156 subjects in the ciprofloxacin treatment group with mild/moderate
uncomplicated infections was 96.8%. FNe of six subjects (83.3%) intheciprofloxacingroupwithasevere
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uncomplicated infection wexecured. Clinical suecesa rates (cured+ improved) for subjecla with mildhnodcratc
complicated infections in the Ievofloxaein and eiprofloxaein meatmentgroups were 100% and 82.8%, respectively.
Surxxss rates for subjects with severe complicated infections treated with Icvofloxaein (N=2) and eiprofloxacin (N=2)
were100% for botb - inehding eurerates of 100% vs. 50%.

Table 12s. CIirdeal I&ponac by Complexity and Sever@ of Infection: Sponsor Clinically Evaluablc Subjects

4
Chid response rates for FDA clinically evaluahle subjects are summarid by sevaity of infection in Table 12b
(nob no patients with complicated infections were considered evaluable by FDA).

Table 12b. Chniesl Response by Severity of Infection: FDA Clinically Evaluablc SubjecG
(UncomplicatedInfectionsOnly)

Levofloxacin Ciprofloxacin

Severity N Cure Improve Fail N Cure Improve Fail

Severe 4 4 (loo) o (o) o (o) (o) 1 (20)
Mild/Moderate 135 116 (86) 16 (12) 3 (2) 12; :01 :::; ;4 (12) 5 (4)

Numbersshowninparenthrscs are pcrceatagcs for that category.

Mieroblologic Eradication Rates
Microbiologic eradication rates are summarimd by pathogen in Table 13a for sponsor mierobiologically evaluable
patients and in Table 13b for FDA mierobiologieally evaluable patients (note Table 13b contains specific pathogen
data for the two pathogens that the sponsor wishes to have in the M@. l%e most prevalent pathogens for both
Ievofloxaein and ciprofloxaein treatment groups (in both analyses) wcze gram-positive and gram-negative aerobrs
Microbiologic eradication rates by subjc@ by pathogen, and for Sfaphyfococcus aureus were statistically signifkaitly
higher in Ievofloxaein patients than in eiprofloxaein patients, both in sponsor and in FDA analysis.
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Table13a.MicrobiologicEra&&m Ratesby pathogea Category andPathogen:
SponsorMicrtilologically Evaluabie Population
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Table 13b. Microbiologic Emdication I&@ by Pathogca Category and Pathogen:
FDA Microbiological!kaluable Population (Un

Levof loxacin

replicated Infections Onl

Ciprof loxacin
95%

Confidence
Eradicateda EradicatedaN N

-

122
42

3
3

170
123

77
20

-

Pathogen Category/Pathogen Intervalb

Pathogen Category
Gram-positive aerobic pathc
Gram-negative aerobic pathc

130 (loo)
50 (98)

110 (90)
40 (95)

(-15.9, -3..8)
(-12.5, 6.9)

Gram-positive anaerobic pat
Gram-negative anaerobic pat

11 (loo
11 (loo

202 (99
136 (99

1 (33)
3 (loo)D-

203
137

83
14

-

Total by pathogen
Total by subject

154 (91)
111 (90)

(-14.0, -3.9)
(-15.2, -2.8)

Pathogen
Staphylococcus aureus
Streptococcus pyogenes

-.

(-20.1, -3.3)83 (100)
14 (loo)

68 (88)
18 (90) (-29.2, 9.2)

Wumbers shown in parcntheaca are pcrcentag~ for that category.
‘A two-sided confidcuce intaval for the difftkeace (ciprofloxacin minus lcvofloxacin) in microbiologic eradication
rate was calculatedfor pathogens with 100+ more admission isolates in each treatment group.
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Mi&obiologic EradkMion IL@ by Diagnosis
‘l’hemicrobiologic eradication rates achieved for sponsor microbiologically cvaluable subjects in each treatment group
are d by diagnosis in Table 14a. Comcsponding information for PDA microbiologically cvaluable subjects
is @Vm in Table 14b.

Table 14s. IWczobiologicEradication Ra@ S “ xl by Diagnosis
Sponsor Mkxobiologically Evaluablc Subjects

Mcrob*gicalty EvalumbbSubjects
(stIdy K90-076)

~m h Ciplo-in

%- Ii Em3emeU ~ Ii E~ ~

w
70

29
19

a
16

12
11

12
10

10
7

11
6

:

42
6

5
3

6
2

1
1

s!
1

0
0

63
63

26
20

23
f7

15
10

14
7

11
6

10
4

n
7

12
8

11
6

0
0

0
0

6
3

i
i
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Table 14b. Microbiologic Eradiion Rates Sumnuired by Diagnoak
FDA Micrnhinlnoimli. ~u.A.mhI. Q..h-- fl I-..-*A-*A I-c-A-... nnlv)
--------------”e.-., “.-”au.ti “u”,- \“”- AsApm— Aul-uurlUu., ,

Levofloxacin Ciprof loxacin

Dla Ngnosis Eradicateda N Exadi~ateda

s
Total by pathogen 102 101 (99) 82 77 (94)
Total by subject 65 64 (98) 61 57 (93)

Total by pathogen 12 12 (loo) 11 10 (91)
Total by subject 10 10 (loo) 7 6 {86)

ZDfected Ulce~
Total by pathogen 2 2 (loo) o 0 (-)
Total by subject 2 2 (loo) o 0 (-)

Wsces s
Total by pathogen 12 12 (loo) 7 7 (loo)
Total by subje& 5 5 (loo) 5 5 (loo)

4bscess with OtheC
Total by pathogen 1 1 (loo) o 0 (-)
Total by subject 1 1 (loo) o 0 (-)

;ellulitis with Abscess
Total by pathogen 22 22 (loo) 19 19 (loo)

Total by subject 14 14 (loo) 15 15 (loo)

. s with C)therb

Total by pathogen 11 11 (loo) 5 4 (80)

Total by subject 6 6 (100) 3 2 (67)

Total by pathogen 10 10 (loo) 11 8 (73)

Total by subject
7 7 (loo) 6 5 (83)

ImDetiaQ
Total by pathogen

12 12 (loo) 15 15 (loo)
11

Total by subject
11.(loo) 10 10 (loo)

?Voderma 20 20 (loo) 20
Total by pathogen

14 (70) --
16 16 (100) 16

Total by subject
11 (69)

)verall Tota~ 204 203 ‘(99) 170 154 (91)
Total by pathogen 137 136 (99) 123 111 (90)
Total by subject
,,.-—-....-,. . .. ,-. .
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&umnsry of Key ~fiCSCy Rrmdts
‘Ibc clinical response rates for the sponsor modiilcd intent-t- sponsor clinically evsluablG and sponsor fully
clinically evsluablc groups, along with microbiologic cdicsdon rates for the sponsor micro51010gicaUycviduabl~
sponsor modified intent-to-~ sod sponsor fully mkxobiologically cvaluablc groups sre summarimd in Tsblc 153.

Table 15s. Summary of Sponsor Etlkscy Results
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Table15bSUmm21bES “ovemli success*“, &fined 22 clinical cure or improvuncnt with microbiologic asdkmtion,

by ceatcr forsubjectsconsideredbothclinixdlyandmicrobiologkxdlycvslusblebyFDA. ‘l’heovcrsllsuccessrate
for levoflomcinwssstadstica!lysignifksntiyhigh22tbn forCiprofloxruin.
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Table15b.OvcsallSuccessRat&and ConfidcaccIntervals By Study Ccn=

Cullen
Gentry
Gezon
Krywonis
Kurtz
Lascheid
Lefrock
Morman
Nichols
Pankey
Powers
Schwartz
Sokalski

Total

‘overallsuccessisd

zobiologically AND (Xnicdl

Levofloxacin

N

11
21
13
1
8
2
3
18
29
6
9

13
3

1;7

finedm

Overall
Successb

11 (loo)
21 (loo)
13 (loo)
1 (loo)
7 (88)
2 (loo)
3 (loo)
17 (94)
28 (97)
5 (83)
9 (loo)
13 (loo)
3 (loo)

~Whlld)lC Subjects @ ncompiica

Ciprofloxacin

N

12
20
11
0
7
3
3

17
22
3
8

14
3

123—

Overall
Successb

11 (92)
19 (95)
11 (loo)

o (-)
7 (loo)
3 (loo)
3 (loo)
13 (76)
18 (82)
2 (67)
7 (88)
14 (loo)
2 (67)

110 [89)

iInfcctions Only)

95% Confidence
Intervalc

133 (97)

Iinicalcureor improvunutt with microbiologic eradication<

(-32.7, 16.0)
(-19.4, 9.4)

N/Ad

(-46.5, 10.5)
(-36.2, 6.7)

N/A

(-14.5, -0.8)

Numbers shown in tmrentbcscs arc pcrcentaga-for that category.
Two-sided confida-cc interval for tkc diff~ce (cipro minus ~vo) in overall success rate. ‘fhis was calculated for
study centers enrolling 10 or more clinically and rniaobiologically cvaluable subjects in cad treatment group.
%VA=notapplicable.

SAFETY RESULTS
Table 16 and Table 17 summarize the incidence of advasc events by body system and frcquattly reported adverse
events by body systemi respectively. llc most f&qu@.ly reported adverse evcots in both treatment groups occurred
in tbc gastrointestinal and ncnous systems, and consisted primrily of nausea, diarrh~ and hcadacbe. ‘Ilwre were
no serious or potentially serious adverse events reported and no deaths occurred during the study.

,/‘
/
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Tsblc18.SummsryofPaticQtswho Disamtinucd‘lkrapyDue to Advcaxc Events

(Stuiy Kso-07s)

$hkksh@ D-
Sapct -R knt WOi TOStury & l’kaw
Nudm AV Sa @imwy Tkrnr) o- SM*

%

7s

19

S4

~h

m

31

63

24

F

M

M

F

F

F

F

F

i

1

4

6

MUM

MulaJ

MDrid
Nuld

ML!

Mlrkl

Pmbabk
P=babb
Pnbabb

NOM
k-

Padbb

1

1

$!

3

1

2

4

6

Clinical LabomoryTests
A summaryof markedly abnormal laboratory values aftcx thczapy start in subjcc?s with admission data available is
shown in Tables 19 and20, rcspcctivc4y.

Table 19. Incidence of Treatment Emergent Markedly Abnormal Laboratory Values

Subjects I%sluabb for Safety
(study Ks&tw6)
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Table20.Subjects with Treatment Emergeat tikdy Abnormal Laboratory Vidues

VahIeSSubjectsEvauableforSafety
(W@ K90-07S)

s@cm W- k%?
mlntbn.
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&
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55
36
26
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SUMMARY AND DISCUSSION
The objective of this study was to evaluate the safety and efficacy of lcvofloxacin versus ciprofloxacin in the
treatment of miid-to-moderate skin and skin structure infections in adults. ‘IIN study could have enrolled subjects with
eithcz complicated or uncomplicated SSS1,but most subjects (86.8%) had uncomplicated infections. UinicaJ response
to (reatment (cvaluati by the investigator as cured, improv@ fail~ or unable to evaluate) was the primary efficacy
variable and was based on the group of subjects evaluable for clinical e.ffkacy. Levofloxacin treatment provided
comparable clinicat responses to that observed with ciprofloxacin in both apcmsor and FDA analysis groups. S. aureus
and S. ~genes were the two most frequent pathogens isolated in both tmatmeat groups. Among sponsor clinically
evaluable subjects in the levofloxacin group, 83.0% were curd compared with 803% in the ciprofloxacin group.
When the Sponsor’s clinical rcaponsc categories “cured” and “improved” were combmed into a single category of
“clinical Succemn, levofloxacin treatment resulted in 97.8% clinical success for sponsor clinically evaluable subjects,
while ciprofloxacin treatment resulted in 943% clinical success. The Sponsor’s 95% confidence interval was (-7.7,
0.7) for the difference (ciprofloxacin minus levofloxacin) in success ratrs .,

The clinical success rates in the two treatment groups were comparable for the most common diagnosis of ceWdhis
(98.7% for Icvofloxacin, 95.3% for ciprofloxacin in the sponsor clinically evaluablc group). Levofloxacin-treated
subjects with the most common pathogen, S. aureu.r, had a higher clinical cure rate (89.4%) than subjects treated with
ciprofloxacin (79.8%). Similarly, the clinicid response by severity and complexity was comparable for both treatment
groups. llw comparability in response rdtcs between the two treatment groups was demonstrated for subjects with
mild-to-moderate uncomplicated infections, which represented the majority of subjects cnrolkxl in the study. For

103



MediiandMisthIM fwU~#i@ed SkinandSkinStructmhfcctiomStudyK904)75

Sponsor microbiologicrdly cvaluabk subjects, canparabbto-higher microbiologic eradication rates wme found in the
levofloxacin treaommt group, with an overall infection eradication xateof 97.5% for kvofloxscin compared with
88.8% for ciprofloxacin. FDA results were simikr. When the mkxobiologic eradication rates were stradfkd by
d~nosis, the eradication rates bcmvecathe two treatment groups were sirnikr for the most prevaknt infection,
celhditis (98.6% versus 93.7% for eiprofloxacin, sponsor microbiologically evaluabk group), and for m-6t of the
othcx infecdons. ~cre was 100.0% emdkation of the two most common pathogens (S. aureus and S. Pygen.er) in the
kvofloxacin treatment group (for both the Sponsor and FDA analyses) versus 87.4% and 90.0% eradication,

qv~yj in @e ciproflo~n tmatmeat group (sponsor rnitilologically evaluabk group) and 88% and 90%
eradication, respecdvcly, in the ciprofloxacin treatmmt group (FDA rniaoblologically cvaluable groupk in the case of
S. aureus, the 95% confidence interval around the difference between treatmems was in favor of levofloxacin (no&
this was also true in FDA analysis). Lcvofloxacin and ciprofloxacin were both effective at eradicating 100% of all
melhicillin-resistant S. aureus organisms (N=4 for both groups, Sponsor analyses).

The Ievofloxacin and ciprofloxacin tmtrnent groups had similar safety profdes. ‘Ihe overall incidence of adverse
events in the Ievofloxacin and ciprofloxacin treatment groups was 25.7% and 19.4%, respectively. ‘Ihc most
frequently reportd adverse events in both treatment groups occurred in the gastrointestinal and nervous systems and
consisted primarily of nausq diarrhq and bcadache. ‘Ile incidence ofthesethree adverse events ranged from 3.5%
to 6.1% in the levofloxacin group and was similar in the ciprofloxacin group.

b

CONCLUSIONS
Lcvofloxacin was safq well-tolera@ and effective in the treatment of subjects with uncomplicated SSS1. ‘Ibe clinical
success rate in the levofloxacin treatment group was thmpeutically equivaknt to that observed in the ciprofloxacin
group. Moreover, the microbiologic eradication rates were equivalcat to those of ciprofloxacin with some suggestion
of highereradication rates for S. aureus. l%is study supports the use of Ievofioxacin 488 mg po q day for 7 to 10
days in uncomplicated skin and skin structure infections due to Staphylococcus aureus and Streptococct&rpyogene.s.
Those uncomplicated skin and skin structure diagnoses supported by this study include cellulitis, abscess, wound

infection, surgical wound infection, impetigo, and pyodcnna.

,,
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fWUDY L91-031 (FOREIGN)

A multicentcr, doubl-blin~ randornbml study to compare the safety and effbcy of oral levofloxacin with hat of
ciprofloxacin HCL m the trcatmmt of umxxnplicated skin and skin structure infections in adults.

PRINCIPAL JNVESHGATORS
Maria Isabel Barona QibaL Dra. - Univcrsidad de Vane Damatolo~ N, Columbii
Ricardo Luii Galirnb@ Dr. - Hospital Italiano de Buenos Aires Dermatology@Buenos ~ Argentina
Jaime Saravia Gomeq Dr. - Hospital San Juan de Dies, Santafe de Bogo@ CoIumbii
Robato Florea Guarao, Dr. - Hospital General de Mexico, Mexico
Abel Jasovieh, Dr.-Institute Dupuytren de Traumatdogia y Or&oped@Bueaos Aires; Argeatina
Silvio Alencar Marques, Dr. - UNESP - Univcxaidad de Estadual Paulis@ Sao Paulq Brazil
Antonio Carlos Nicodemo, Dr. - Univcrsidade de Sao Paulo, Sao Paulo; Brazil
Otto Alberto Sussman Peiiz Dr. - Instituto Naeional de Canccxolog@ Bogo@ DC Columbii
Jaime A. Robledo, Dr. - Corporation Para Investigation, Medellii; Columbia
Ana Maria Fcxreira Roselino, Dra. - Universidade de Sao Paulo, Ribeirao Preto, Sao Paulq Brazil
Jose Antonio Frias %&do, Dr.-Hospital Cenlral hfilitw Mexico
Aida Mercedes Torrcs de Navajas, Dra. - Sanatorio 9 de JuIio, Tucuman; Argentina
Isidro Gaman ZavakaTrqjiio, Dr. - Univ&sidad Autonoma de Guadalajq Guadalajrmx Mexico
Scrgio Barsanti Wey, Dr. - Esu)la Paulista de Medicinia Ss0 Paulo; Brazil
Clarisse Za@ Dra. - Sta. Casa De Misericordii Sao Paulw Brazil

OBJECTIVES
‘Ibe objective of thii study was to compare tbe safety and efficacy of 500 mg Ievofloxaein administered orally once
daily for seven days with that of 500 rug ciprofloxaein administered orally twice daily for 10 &ys in tbc treatment of
uncomplicated SSS1 due to susceptible organisms in adults. ,

SPUDY DESIGN The schedule of amcaments is outlined in Table 1.

105



Maiii and StstistiadRsviswfw Unmmpkki Skin sndSkin StruclurSkfe StudyL914)31

ltio t SshedulsofAssessments
(study LS1-031}

Led
Adnldon Ttlempy Day Of

~~iusahmm
Posuhempy

(OOy1) @$W~-5) Th$mPy (3-7ekw PTy

Medal Hldory x

Premrcy Te#4 x x

Sbdy DrugAdnkd~n x x
EfUcaYE~

(9s Sauar alJ’12J
awcet
-CErdal S*S ●mdSye*me oiSSS1 x X4 x
-CIr’dal Re~- Rtig x

%W A~=
(seeSedlm IllJi.4.)
Advwm Evmts

ClmimlLdxwstoryTe~z
+lem&dqy
-cWtlbby
*rhslyds
PWslrnlE=mlndlon

x
x
x
x“

x

:
x

x“ x“
x* x“
x“ x“
)(4 x-

x x x

“Ondudnn VltdSlmIS)
. .

“Orupm sutrtsnrrhetbn.
kPe-ed an eI Wxn$n 01tildbeering pdentisl.
“ Letm$o=dn W$Sto be •dnifi~aed for amen deys Ulowed by pleabofirthreedeys rnd@moSaMdn
wsstobssdmlristersd* 10dsys.

‘Signs●nd~ptoms wsremdtorsddX ~sw@rs notmcor&t
“PerfumedonlyIfhdcded (ls., Hepsdmen evddrb).
‘ Porformsdttpostivs d sdml~an.

MAJORDIFFERENCES BE’IWEEN STUDY K90-075 AND STUDY L91-031

Ulamddstic ROtOUliK90-075 Protoc01L91-031

Blinding open-label
Initial Objective Mild to Moderate SSS1
Location United States and Costa Rica
Lcvofloxscin Dose 488mgpoq24hrs for7-10&ys
Ciprofloxacin Dose 500mgpoq 12hrsfor7-10days

Double blind
Uncomplicated SSS1 in susceptible infectious
south America -
500mgpoq21hrsfor 10&ys
500mgpoq 12hrsfor10days

.-

STA’I’ISTICAL METHODS
‘l%estatiakd mctbods and analyses were similar for study K90-075 and studyL91-031 accept for the following

.
Due to inadequatemonitoring,thesubjectsfromthrceMexicanInvestigators(Drs.R Flom Gucxreo,J.Salccdo,and
LZavida-Tmjillo)werenot included in the sponsor’s dkacy analyses. ~: Dtifiom these three investigator are.
alro exckuiedfrom FDA analyses, with the erceptwn of Table 9Cw$ich examines clinical success rates by investigator
and overall inchuiing these three centers.

For consistency with other studies, the windfi of 1 to 10 days posttkrapy used for sponsor evaluability of clinical

and microbiologic data varied from the window of 1 to 8 days specified in the study protocol. &W Agah /h&
follow-up is somewhat earlier[han desired l%e November 1992 IDSA Guidelines suggest that the appropriate test of
cure is 2 to 4 weeks ajier completion of fherapy.
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(
Retrospective ascssmat of scvaity aIWICOI@X@ of iti~on differed in that the mscsmcat was performed
retrospectively, but prior to unbinding.

No&: As m the other uncofnpficatedSSSIsuufy, the 95% coqfkfence intetvab provided by the
sponsor to assess treatment ~erences areforthe djference “cipmjloaacin mihus levojkmzcin”. FDAwuaUy
calculatu these u@Hence intervafsfor the ~erence “fevojloxacinminusciprojkmcin” (i.tz, “new drug minus
comparator”); however, to be consistent FDA confidence intends will be provided h the sameformat as those of the
sponsor. Thus,we will be interested in the upper, rather than the knvec bound of the coqfidknce intervalfor
determining therapeutic quivalence. AUcoq#iience intervals, both thoseproduced by the sponsor and by FDA are
based on the nornudapproximation to the bhwrnti!dimibutian with the wntinuity wrrecticm

Although this study m only to enroUpatients W unwmpficatedskin and skin structure infectwns, severafpatients
with complicated infawns were enrolled. FDA analysis excludessuchpatients (Le., those with complicated SSS1).

~e relationtilps among the various sponsor efficacy analysis groups arc illustrated below.

.
Intent-b-T& (3IQw ExAdii Mexban centers 1

(AMsubjects ~ “ ed @ Trezdmmt)

. .

Fu& Clin&JtyEvalumbb GmL@
(E3ddng Me C%**
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ANALYSIS GROUPS
Table 2 SUMMSliXS atl analysis groups and Conrcspondhg analyses performed by the sponsor. Data for subjects
enrotlcd at three Mexican study centers are excluded from the sponsor’s main cffiiy analyses.

Table 2 Numbas in Sponsor Analysis Groups and @responding Analyses Performed
(Excluding Mexican CcMcrs)

CstUdYIM-031)

LwiWnuln Twammm- la la 1ss 111 90 179
C@at-ltaannenf Gruw 124 9T 1s6 10T 8-/ lm
~~m Sunmai.s

Oampplia x x x x x x

GIW d Thmpy x x x x x x
add Response x x x x x
sgrd%nn@ams x x x
F&m&@icReqmnu x x x x x .—

A&me Euwts x
IA$OlalayRe5dts x
Utd ‘5& x

DEMOGRAPHIC AND BASELINE CHARACTERISTICS
lle protocol indicated that approximately 400 subjects were ~ be enrolled to ensure eiinicdly cwaluabledata ffom
300 subjects. However, the study was terminated early when the target number of evatuable subjects was dmated to
have been achieved. ‘Xhrcehundred sixty-one subjczts wae enrolled in this study at 15 centers, including 89 subjects
enrolled at the three Mexican centers. llc sponsor intent-to-treat group, whk.h excluded these 89 subjects, included
272 subjects, 136 who were randomized to the Icvofloxaein tratment group and 136 who were randomized to the
ciprofloxacin treatment group.

‘he sponsor’s clinically evaluablc paticmtgroup consisted of 129 Ievofloxacin and 124 ciprofloxacin patients. llwi.r
microbiologically cvaluablc patient group had 100 levofloxacin and 97 ciprofloxacin paticms. ‘he demographicand
baseline(admission)characteristicsforthesponsor clinically and sponsor microbiologically cvsluablc groups arc
SUrnmarbd tics of clinically and microbiologically evaluable subjcets we?e gc.ncz-al.l-in Table 3. Chmcteris
canpamblc across treatment groups except for a slightly higher pcxcmtage of meu m the eiprofloxacin group. l%e
majority of subjects wae Hispanic. A statistically signifkant difference was found in the fully rnicroblologicaily
evaluable group Q&M@ for proportion of men (433% in the levofloxacin group and 62.1% in the ciproftoxacin
group).

.,

,,’
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(.. Table3.DemographicandBaseline Clwsctaistks:
Sponsor ChicaJly Ewduablc and Sponsor Microbiologically EvaIuable Subjects (Excluding Mexican Ccaters)

(studyU31-OW)
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WsQ kfeOlkX@fr@mns 2
wtivkh~ 1
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WkWlO&U@ 1;
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11:
110

26 22 22

1: 1:
14 16

s
w

!n
40

19
14
13
13
11
3

i
6
1

DISCONTINUATIOFVCOMPLETION INFORMATION
Of the 272 subjects enrolled in the study, 136 received Icvofloxacin snd 136 received ciprofloxacin (sponsor intent-
to-treat group). Discontinuations sre shown in Figure 1.

,,
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F@IWO 1: DkonUmmtlO@orn@ti tn~on tntent-to-Tmst 6biblecia
(Esclud@hg;uxxtsn~Cntem4

-%==--- %===’
I+ 2 aJt4acts Wml u~

I

+ 3 Wuasm Wt@l Untmwnl
dtscontlnuatiomfcrYWlE90n dleconUnuaUoWc(WIIWhn
hfomntlon hfonnstbn

I 117 eub}ects completed therapy 1 I 120 eubjecte comp~ted Ubempy I

Reasons for premature discontinuation and cxteut of drug exposure are outlined in TabIe4 and Table 5, mpcctively.

Tablq 4 ReasmsforPremstureDlacontkwatlonofTttemwlftent-to-TreatSubjects
(ExcludhgMaxlcanCenters3’
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T*e ~ ExtemOf&pomreIOTIWW. lnteti-blreet Subjects
(Eucludhg Mexken Cente@

(study I-91431)
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%%i9&%gbd.8bn 135 133
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EFFICACY RESULTS
‘l%etotsl nurnbcz of subjects evrdusble by the sponsor for dinic.id and microbiologic efficacy at cad study ccntcr is

t
6bOWIl in Tsble 6. Tsblc7 SUUMIWiXX the reasons psticnts were considered unevsluablc by tbe sponsor for clinical
3nd/or microbiologic efficacy analysis.

Table 6. Number of Subjects by Sponsor Awdysis Group and Ccatcr (Excluding Mexico Study Sites)
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$

Clinkal Response

Sponsor Results

Table 7. Primary Reason for Uinicat or Microbiologic Uncvahxablitiy
Sponsor Intcmtto Treat Subjects (Excluding Mexican titers)

(studyUI-031)
tiOLldl’1 yti:~

(N ■ 1361

8

Ctinkalresponseto tbcrapy for subjects considered clinically cwduabk by the sponsor is surnmarkd by treatment
group and study center in Tabk 8a. Among subjects in tie kvofloxacin treatment group, 80.6% were cured and
15.5% were improved, compared with 75.0% and 18.5% in tbc ciprofloxacin treatm@ group, respectively. Five
(3.9%) subjects in the lcvofloxacin tmatmcnt group and eight (65%) subjccla in the ciprofloxacin txatmcnt group
failed treatment.

In the Sponsor’s intent-to-treat group, Ievofloxacin tmatmcat resulted in 77.9% cure+ 162% improvancng and 4.4%
failurq 1.5% of subjects could not be evaluated. Ciprofloxacin treatment resulted in 72.8% ~ 18.4%
irnproverncn~ and 5.9% fail-,2.9% of subjects could not be evaluated.

Tabk 8a. Clinical Response Rate for Each Cam Sponsor Clinically Evaluabk Subjects
(Excluding MexicanCenters)
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FDA Resti
Clinkal response to therapyfor FDA clinically evaluable~”ents issummdzed in Tabie 8b. No statistically
sign@ant treatment ~erence wasfoti the overafi cure ratesforafl centem wmbined were therapeutical
equivalent in FDA’s chically evaluablepatient group; 9S% co@ence intenvzlfor cijwofloxacin -WW-levQjloxacin
~&14.6, 9.7)W~

Table 8b. Clinical Responac Rate for Each CcaIti FDA Clinically Evaluable Subjects

Investigator

Barona
Galimberti
Jasovich
Marques
Nicodemo
Robledo
Roselino
Saravia
Sussman
Torres
Wey
Zaitz

Total

(Ihcompticatcd Infections OrdICExcludi

Levof loxacin

N

2
7
9
3

21
15

;
10
11
1
3

89
-

Cure

1
6
8
2
21
14
5
0
8
8

(50)
(86)
(89)
(67)
100)
(93)
(71)

(Jo;
(73)

1 (iooj
1 (33)

75 (84)

Improve

1 (50)
o (o)
1 (11)
1 (33)
o (o)
o (o)
2 (29)
o.-
2 (40;
3 (27)
0 (0)
1 (33)

11 (12)

Fail

o (o)
1 (14]
o (o)
o (o)
o (o)
1 (7)
o (o)
o (-)
o (o)
o (0]
o (o)
1 (33)

3 (3)

~Mexican ‘Cabs -
Ciprof loxacin

N
~

2
10
11
2

20
11
9
1
7

11
1
3

88

Cure

2 (loo)
5 (50)
10 (91)
2 (loo)
20 (loo)
10 (91)
5 (56]
1 (loo)
7 (loo)
6 (55)
1 (loo)
3 (loo)

72 (82)

Improve

o (o)
3 (30)
1 (9)
o (o)
o (o)
o (o)
4 (44)
o (o)
o (o)
5 (45)
o (o)
o (o)

13 (15)

Fail

o (o)
2 (20)
o (o)
o (o)
o (o)
1 (9)
o (o)
o (o)
o (o)
o (o)
o (0)
o (o)

3 (3)

WmbczS shown inparcntbcsesarcpcsccntagcsfor that category.

Tables 9a and 9b summarim clinical success (curd plus improved) rates by CUItCXand overall for sponsor and FDA
clinically cvaluable patients, mspcctivcly. In botb analyses, no statistically signifkant tmatmcmtdiffcscnce is dctectcd
and Icvofloxacin is cxmsidcscdfbcrapcutically equivalent to ciprofloxacin. Table 9Csummarims chid success rates
for FDA clinically evaluable subjccta, ~ tbc three M@can sites that vvcseothcmvisc excluded from analysis.
Again, no signifkant tmabncnt diffcrcmx is dctcctcd and the two drugs arc c.onsidcscd tbcrapcutically quivalen~

,.
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(_
Table 9a. Clinical Success/FaiIurCRates and Confidence In@vats by Study CuI~

Sponsor CIinicdIy Etiuabk Subjects (Excluding Mtxican Centers)
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Table 9b. Clinical Success/Failure Rates and Confklence Intcxvalsby Study Ccntw
FDA Ui]

Investigator

Barona
Galimberti
Jasovich
Marques
Nicodemo
Robledo
Roselino
Saravia
Sussrnan
Torres
Wey
Zaitz

Total

ally Evaluablc Subiccta(Uncf

Levofloxacin

N

2
7
9
3

21
15
7
0

10
11
1
3

89

Success’

2 (loo)
6 (86)
9 (100]
3 (loo)
21 (loo)
14 (93)
7 (loo)
o (-)

10 (loo)
11 (loo)
1 (loo)
2 (67)

86 (97)

plicatcd Infections Onl~ ExcluI

Ciprof loxacin

N

2
10
11
2

20
11
9
1
‘1

11
1
3

88

Success’

2 (loo)
8 (80)

11 (loo)
2 (loo)
20 (loo)
10 (91)
9 (loo)
1 (100)
7 (loo)
11 (loo)
1 (loo)
3 (loo)

85 (97)

‘Clinical succas is dti=m eitbcr clinical cure or clinical irnprovcmca~ Numbcza
-tam for that cahzov.

g Mexican CaItm)

95% Confidence
Intervalb

N/A’
(-31.5, 26.6)

N/A

(-6.5, 6.4) -

own inparentheses are
,“

hwo-si{d confidence b=al for tbe dtifa’encc (ciprofloxaein minus levofloxacin) in clinical sucecsa rate. This was
calculated for study centers enrolling 10 or more clirdcslly evaluablc subjects in each tmatmcat group.
%UA=notapplicable.

/’
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Table9c. Chnical Success/Pzilurc Rates znd ConficlaIceIntervalsby Study CUItLZ
FDA Clinics

Investigator

Barona
Flores-Guerrero
Galtierti
Jasovich
Marques
Nicodemo
Robledo
Roselino
Salcedo
Saravia
Sussman
Toxres
Wey
Zaitz
Zavala-Trujillo

Total

‘Clinicalsuccessisdtiln

Evaluable Subjects (Uncornpl

Levof loxacin

N

2
6
7
9
3

21
15
7

12
0

10
11
1
3
4

success’

2 (loo)
6 (100)
6 (86)
9 (loo)
3 (loo)
21 (loo)
14 (93)
7 (loo)
12 (loo)
o (-)

10 (loo)
11 (loo)
1 (loo)
2 (67)
4 (loo)

ti Infections Only Indudim

Ciprofloxacin

N

2
3

10
11

2
20
11

9
7
1
7

11
1
3
6

104—

Successa

2 (loo)
3 (100)
8 (80)

11 (loo)
2 (loo)
20 (loo)
10 (91)
9 (loo)
7 (loo)
1 (loo)
7 (loo)
11 (loo)
1 (loo)
3 (loo)
5 (83)

100 (96)

Mexican Ceders)

95% Cosafidence
Intemalb

N/A’
(-31.5, 26.6)

N/A

(-6.8. 4.6)111 108 (97)

IascitbcxclinicalcureorclinicalimprovcxrukNumbers shown in parentheses are
Pcmentafxx for that category.
hwo-ski-ti contldcacc &c&at for the difference (ciprofloxacin minus Icvofloxacin) in clinical 5uH rate. This was
caladatcd for study CUIt.ersenrolling 10 or more clinically evaluable subjects in each tmatmcnt group.
TVA=not Wphlbk,

~nid ~OIISC by pathogen
Clinical rcsponscmtcs for sponsor and FDA clinically cvaluable subjects infected with key pathogens alone or in
combination with othcxpatbogcns arc shown in Tables loa and 10b, mpcctivcly (note: zheFDA table incf.udeso?dy
those padwgens rquated by tie spon.rorfor inclurwn in their label). S. aurew was the most prevalent pathogen in
both tmatmcnt groups and in both analy=, clinical succtxwrates (cured+ improved) in subjects infected with thii
pathogen were similar between tbc two trcaimcnt groups (973% for levofloxacin and 962% for ciprofloxacin for
sponsor clinically cvaluablc patients).

Table 10a. ClkicaJ Response for Subjcaa with Pathogcas of Primary Intcrcsc Sponsor Clinically Evzduablc Subjects
(13xcludingMexican C.uItm)

(studyL81-031)
Lwdlaudn c&mRaudt

Pdtogmfsr N’ cud Ilwnwal Fdd u mod krcIIauad FAd
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(.
Table 10b. Ctinicid Response for Subjeets with Pathogens of Primary Interest FDA ClkdcaUyEvaluabk Subjecm

(Uncomplicated Infections OnlM ExcludingMexkan Ccnkrs)

Levofloxacin Ciprofloxacin

Pathogen w Cure Improve Fail N’ Cure Improve Fail

St+hYJococcn s ● uras 64 56 (88) 6 (9) 2 (3) 71 59 (83) 10 (14) 2 (3)
stroptOcOccus pyogenes 18 16 (89) o (o) 2 (11) 13 11 (85) 1 (8) 1 (8)

Numbers show in parenthesesarepercentagesfor that category.
Tknumber of subjects who had that pathogen alone or in combination with othcz pathogens.

Clinical ResponsebyDiagnosis
Clinical response rates for sponsor clinkally evaluabk subjects are summadzed by diagnosis m Table 11a. ‘l%emost
common diagnoses in the levofloxacin treatment group were abscess and impetigo and in tbc ciprofloxacin treatment
group were abscess and furunck. Cellulitis and furunck were also obsaved in >10 subjects in each treatment group.
The clinical success rate (cured + improved) in the kvofloxacin and ciprofloxacin tmahnent groups for subjects with
an abscess was 92.9% and 95.S%, respectively, and for subjects with impetigo was 92.0% and 89.5%, rcxpectively.
‘I%cclinical success rate,was 100% in the kvotloxacin and ciprofloxacin treatment groups for subjects with a furuncle
and 94.4% and 100%, respectively, for subjects with cellutitis.

Table1lbsummarhesclinicalresponseratesbydiagnosisforFDA clinkallyevaluable subjects.

Table 1la. Clinical Response by Diagnosix Sponsor Clirdcsliy Evaluable Subj- (Excluding Mexican Ccntcxs)

(8tUdf L81-031)
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Table 12s. Ctinieat Response by Complexity and Sewcri~ of Infection: Sponsor ~nically 13vrduabieSubjects
(Excluding Mexican Centers)

@tudy131-031)
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Table 12b. Clinical Response by Severity of Infeclion: FDA Clinically Evaluablc Subjects
(Thxompliestcd Infections Only, Exchding Mexican titers)t

Levofloxach Ciprofloxacin
a

N Cure Improve Fail N Cure Improve Fail

Severe o 0 (-) o (-) o (-) 4 3 (75) 1 (25) o (o)
Mild/Moderate 89 75 (84) 11 (12) 3 (3) 84 69 (82) 12 (14) 3 (4)

Numbersshowninparcntbcsessrcpercentages for tbst category.

Microbiologic Eradication
‘fhe microbiologic czadication rstrs schievcd for sponsor microbiologically evahmble subjects in each Ireatmmt group
are Summsrimd by pathogen in Tsble 13s. Tsble 13b summarim the same information for FDA microbiologieidly
evaluable subjects (note: the onlypathogens &luded in the FDA table are those rquested by the sponsor for their
Mel). Gmm-positive snd gram-negative aerobcs wcze the most prevalent pathogens in both trcatmmt groups (in
both analyses). No statistically significant tmtment diffexeaces were detected in microbiologic eradication rates by
subja% pstbogen, for Staphylococcus aureus, or for Streptococcuspp&nes, inboththesponsor md FDA snalysis.

.
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Table 10b. Clinical Response for Subjects with Pathogens of primary IntcresC FDA ClinicMy Evaluable Subjects
(Uncornplicatcd Infections Only Excluding Mexican Ceatas)

I I Levofloxacin Ciprofloxacin

Pathogen N’ Cure Improve Fail N“ Cure Improve Fail

st@lyl Ococcus● uroua 64 56 (88) 6 (9) 2 (3) 71 59 (83) 10 (14) 2 (3)
Streptocacc us pyogwws 18 16 (89) o (o) 2 (11) 13 11 (85) 1 (8) 1 (8)

Numbers shown in parentheses are percentages for that category.
W=numhrr of subjects who had that pathogen alone or in combination with other pathogens.

Clinical Response by Diagnosis
Clinical response rates for sponsor clinically evaluablc subjects are summwized by diagnosis in Table 1la. ‘llIc most
common diagnoses in the lcvofloxacin treatment group were abscess and impetigo and in the ciprofloxacin treatment
group were abscess and furuncle. Ce41ulitisand fmuncle were also observed in >10 subjects in each txcatrnentgroup.
‘Ibc clinical success rate (cured+ improved) in the levofloxacin and ciprofloxacin treatment groups for subjects with
an abscess was 92.9% and 95.5%, respectively, and for subjects with impetigo was 92.0% and 89.5%, respectively.
The clinical success rate,was 100% in the Ievofloxacin and ciprofloxacin treatment groups for subjects with a furunclc
and 94.4% and 100%, respectively, for subjects with celhditia.

Table 1lb summwizcs clinical response ram by diagnosis for PDA clinically evaluable subjects.

Table 1la. Clinical Response by Diagnosix Sponsor ClinkaUy Evaluable Subjeda (Excluding Mexican Centers)

(8tUdyL81-031)

Ldkmbdn C@dbbdn

Wgn13$is u cud Illqnwsd F&cd u bed Im$mwl Fdd

26 a tml) 3ua3 2 (7.1] 22 20 (9a9 1 (4.s 1 (4.s
Iqetigo 25 22 ma 1 (4.0) 2 taat 19 1s (78.9 2 flag 2tta9

18 13 (7U 4(2Z3 1 (Sal
YA

9 Gall o mm
18 15 (63.3 3tl&71 o (a@

g pillq
2 (3.1) o WI

Pyo&.
Gllth Wihlkfaid
Ey@du
w- lff@dOn
3u@cd WomdIdcdal
- 1~~~
Celdti Wkhkm
Ah-s WidiOdd
Ideded Uoa

8
7
7
7
6
2
1
1
1

4!8aa
1 (14.3
o (ml
1r14.3
2W3
1(Silt!
o (cLOl
o mal
o (aOl

o no 12
0 (aOl 3
0 KLOl s
o (0.0)
o (0.0 :
0 @o) 2
0 (0.0) 1
0 M.al o
0 m.ol 1

9 mm
2 (mm
4 (44.4J
5 lsaa
7 ma
1 tsaa
1 omct
o ao)
o no]

2 (W7J
1 (333
2(7223
1 (16.7J
1 (11.1)
1 ma
o @lot
o (am
1 ~mo

1 ml
o ml
3(323
o ml
1 (11.1)
o (am
o (0.0)
o taco
o (ml

./

116



,“.- WSS— ~U.-U8SSVUXJ, SAhbLUUIUfiA...-.— — -.]

Levofloxacin Ciprofloxacin

Diagnosis w Cure Improve Fail N“ Cure IrnproVe Fail

Cellulitls 10 6 (60) 3 (30) 1 (lo) 11 6 (55) 5 (45) o (o)
InfectedUlcer 1 1 (loo) o (o) o (o) 0. 0 (-) o (-) o (-)
SUrgiCOlWoundInfection 4 4 (loo) o (o) o (o) 5 4 (80) 1 (20) o (o)
MCass 19 18 (95) 1 (5) o (o) 19 17 (89) 1 (5) 1 (5)
Abscess wltb Other 1 1 (loo) o (o) o (o) o 0 (-) o (-) o (-)
Cellulitlswith Abscees 1 1 (loo) o (o) o (o) 1 1 (loo) o (o) o (o)
Cellulitiswith Condition 4 4 (loo) o (o) o (o) 3 2 (67) 1 (33) o (o)
FurUncle 14 12 (86) 2 (14) o (o) 14 13 (93) 1 (7) o (o)
Erysipelas 4 4 (loo) o (o) o (o) 5 4 (80) 1 (20) o (o)
WoundInfection 4 3 (75) 1 (25) o (o) 6 5 (83) 1 (17) o (o)

Impetigo 20 18 (90) o (o) 2 (lo) 14 12 (86) o (o) 2 (14)

Pyoderma 5 2 (40) 3 (60) o (o) 10 8 (80} 2 (20) o (o)

Other 2 1 (so) 1 (50) o (o) o 0 (-) o (-) o (-)

Total a 89 75 (84) 11 (12) 3 (3) 88 72 (82) 13 (15) 3 (3)

-.. . -.
rwumtxxsshown m parcnttmcs arcpcmmages ror that category.
T&number of subjects who had that diagnosis.

CiinicalResponsebyComplexityandSevaityofInfection
Cliicdresponseratesforsponsor clinically evaluablc subjects arc sumrnarid by complexity and severity of
infection in Table 12s. Clinical response ratca for FDA clinically cvaluable subjects arc summarked by severity of
infection in Table 12b (note: allpadenrs with wmpkated inji?ctwnswere conshiered unewdudle by FDA].
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Table 12a. Clinical Response by Complexity and Severity of Infection: Sponsor Clinically Evzluablc Subjects
(ExCtuding McXicancenters)
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Table 12b. Clinical Response by SCwzity of Infccdon: FDA Clinically Evahmble Subjects
(Uncomplicated Infections Only, Excluding Mexican Centers)

Levofloxacin Ciprofloxacin
a

Severity N Cure Improve Fail N Cure Improve Fail

Severe o 0 (-) o (-) o (-) 4 3 (75) 1 (25) o (o)
Mild/Moderate 89 75 (84) 11 (12) 3 (3) 84 69 (82) 12 (14) 3 (4)

Numbas shown in psrenthcscs arc percentages for that category.

Miaobiologic Eradication
TIMmiaobiologic indication rates achkved for sponsor miaobiologically cvaluablc subjects in each trcatmmt group
arc Summarizd by pathogcmin Table 13a Table 13b summmizes the same information for FDA microbiologically
evaiuable subjects (note: the ordypathogens included in the FDA table are those rquested by the sponsor for their
label). Gram-positive and gram-negative zaobcs were the most prcvakmt pstbogcas in both tratmcnt groups (in
both analyses). No statistically significant tmatmcnt diffcrcaces were dacctcd in miaobiologic indication rates by
subjc@ pathogen, for Staphylococcus aureus, or for Streptococcus pyogenes, in both the sponsor and FDA analysis.

.
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(. Table 13~ Microbiologic J3@i@oa ~ by Pathog@ Category ad I%tboga.
Sponsor Mierobiologieally Evaluablc Subjects (Excluding Mexican Chcra)

(studyL91-031)
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Table13b.Microbiolol
FDA MicrobiologicrdlyI%aluable!

Eradication Rates by Patl
Ijcets(u neomplicated Inf

Levofloxacin

gen Category and Pathog
tionsOnly ExcludingM can centers)

Cipro floxacin
95%

Confidence
Intervalb

(-8.3, 8.2)
N/A’

(-6.9, 6.5)
(-8.8, 8.3)

(-8.9, 10~1)
(-26.7, 22.4)

NN Eradicated’ Eradicated”
Pathogen Category/ Pathogen

Pathogen Category

Gram-posit ive
Gram-negative

Gram-positive

Gram-negative

aerobic pathogens

aerobic pathogens

anaerobic pathogens

anaerobic pathogens

92
22

0
1

115
90

64

86 (93)
22 (loo)

o (-)
1 (loo)

109 (95)
84 (93)

60 (94)
17 (94)

91
16

85 (93)
16 (100)

2
2

2 (loo)
2 (loo)

Total by pathogen

Total by subject

Pathogen
Staphylococcus aureus

Streptococcus pyogenes

111
87

105 (95)
81 (93)

71
18 13

-
gesforthateategory.—

‘Atwo-sidedconfidenceintervalfor-thedtifercnee(Ciprofloxaeinminus levofloxaein) in microbiologic eradication

67 (94)
12 (92)

?+Jurnbcrs shown in parenthcsm are pereca

rate was calculatedfor pathogens with 10 or more adrriision isolates in each treatmeni group. -
W/A=not applicable. ,{‘

The microbiologic eradication rates achieved for sponsor and FDA microbiologically evaluable subjects in each
treatment group are summarized by diagnosis in Tables14aand14b, respxtive~y.
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Table 14a. Microbiologic Eradication Rates Summarkd by Disgnosis: Sponsor Miaobiologkaliy Evaluable Subjects
(Excluding Mexican titczs)

(stU$’fL91-031)
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Td 14b.FDA MkmMologic Em&cation R

Diagnosis ,.

Total by pathogen
Total by subject

~al Wound Inf~
Total by pathogen
Total by subject

Xn.fectedUICU
Total by pathogen
Total by subject

&SxSi%S
Total by pathogen
Total by subject

4bscess with Othec
Total by pathogen
Total by subject

.

Total by pathogen
Total by subject

.

Total by pathogen
Total by subject

kzUIQS
Total by pathogen
Total by subject

@und r~
Total by pathogen
Total by subject

Total by pathogen
Total by subject

Total by pathogen
Total by subject

Total by pathogen
Total by subject

Total by pathogen
Total by subject
verall Tot~
Total by pathogen
Total by subject

,/‘

Ssummadzedby D@Ios~:

Levofloxacin

N Eradicated’

16 (94)
9 (90)

4 (100)
4 (loo)

2 (loo)
1 (loo)

20 (loo)
19 (loo)

1
1

1
1

100)
100)

100)
100)

i (loo)
5 (loo)

14 (loo)
14 (loo)

8 (100)
4 (loo)

5 (loo)
4 (loo)

25 (93)
18 (90)

5 (71)
3 (60)

1 (50)
1 (50)

109 (95)
84 (93)

complicatedhkctions Only

Ciprofloxacin

N

::

7
5

0
0

22
19

0
0

1
1

:

15
14

7
6

:

20
13

16
10

0
0

111
87

-

Eradicat~d’

11 (92)
10 (91)

6 (86)
4 (80)

o (-)
o (-)

20 (91)
17 (89)

o (-)
o (-)

1 (loo)
1 (loo)

3 (loo)
3 (loo)

15 (loo)
14 (loo)

7 (loo)
6 (100)

8 (100)
5 (loo)

18 (90)
11 (85)

16 (100)
10 (loo)

o (-)
o (-)

105 (95)
81 (93)
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●Numbers shown in pamIthcscs arc ~tagcs for that category.

Summary of Key Efficacy Results
~ clinical rcsponscmtcs for tbc sponsor intcat-to-trc3g sponsor clinically cv3tu3b1G3nd sponsor fultydinically
cvatuablc groups, along with the microbiologic crsdbtion rstcs for the sponsor intent-to-frcag sponsor
microbiologically cvaluablq and sponsor fully rnicroblologicslly cvaluable groups arc “ ed in Table 15~

Tsble 153. Surmrmy of Sponsor Key Effkscy Results (Excluding Mexico Centers)

(SW L91-031)
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Table 15b SUIIUMlkS “OV@ ~ rate”, defined as ctiNcal cure or improvcmcat with microbiologic eradkadon,
by center for subjects considered both clinically snd rnicroblologically evaluable by FDA. ‘he ovcrdl success rate “
for Icvofloxscin w considered therapeutically equivalent to that of ciprofloxacin.

,/
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Table 15b. Ovcratl Success Rat& and Confideaee In&vals By Study &n&.
FDA Mi~obiologieally AND Clinically Evaluable Subjects

ml----- 1:-*-A 1. C4:A.. -t... U-.1.. A:-. a X4.-:-. P-*-\(u Uwlnpllwltcu Iulmuuua Ufuy , X2AUuulug J lnGALQau —-u f

Levofloxacin Ciprofloxacin

overall overall 95% Confidence
Investigator ~ Successb N Successb Interval’

Barona 2 2 (loo) 2 2 (loo)
Galimberti 7 6 (86) 10 6 (60)
Jasovlch 9 8 (89) 11 11 (100)
Marques 3 3 (loo) 2 2 (loo)
Nicodemo 21 21 (loo) 20 20 (loo) N/A~
Robledo 15 14 (93) 11 10 (91) (-31.5, 26.6)
Roselino 7 6 (86) 8 7 (88)
Saravia o 0 (-) 1 1 (loo)
Sussman 10 10 (loo) 7 7 (loo)
Torres 11 11 (loo) 11 11 (loo) N/A
Wey 1 1 (loo) 1 1 (loo)
Zaitz 3 1 (33) 3 3 (loo)

4
Total 89 83 (93) 87 81 (93) (-8.7, 8.4)

‘overall success is defined as clinical cure or improvement with microbiologic cradkadon.
?Wrnbers shown in parentheses are percentages for that category.
Two-sided confidence interval for the difference (cipro minus lCVO)in overall success rate. l’bis was calculated for
study centers enrolling 10 or more clinically and microbiologically evaluable subjects in each treatment group.
~/A=not applicable.

SAFETY RESULTS
Safety data from all study centers, including those in Mexico, are ineludcd in all sponsor safety analyses. Tables 16
and 17 SUMMSriZe the incidence of adverse events by body system and frequently reported advczse events by body
systenLrespccdvely. Advase events were most canmon in the gastrointestinal _ with similar incidence ratea in
the levofloxacin (123%) and eiprofloxacin (10.7%) treatmeat groups. For the remaining body systems, the frequmcy
of adverse events was low (5.6%) and similar in both treatment groups except for a slightly hlghcr incidence of ceatral
and peripheral n-ous system disorders (mostly dizziness) in the levofloxaein group (5.6%) than in the ciprofloxaein
group (2.2%).

.,’”
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Table 16. Incidence of AdVCTSCEv~ts by Body System (Includlng Mexican Centers)

Table 17.
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Discontinuations Due to Advczsc Events
Seven subjects discontinued the study drug due to adverse events, five (2.8%) subjects in tbe levofloxacin trcafmcnt
group and two (1.1%) in the ciprofloxacin treatment gToup(Table 18). Most of the d~ntinuations wtxc associated
with g@oiot@inal complaints.
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,’

124



Medii andStatkkl Reviewfw UncornplieatedSkin andSkin StructureInf’ns: StudyL91-031

Table 18. Summary of Pat&Its who Discontinued l’berapy Due to Adverse Events

(studyWI-031)
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Serious or Potentially Sef;us Adverse Events, Including Death
Two subjeets in the levofloxaein treatment group (303, 712) and one subject in the eiprofloxaein treatment group
(417) reported a serious or potentially serious adverse event during or up to approximately two weeks after
completing study tkxapy. None of these three events were considered related to treatment with Wdy drug.
lhe sponsor’s description of thcae patients are presented below.

Subje~~ a 62-year-old Hispanic female with a diagnosis of abscess and a hiitory of Hodgkin’s lyrnphoma.
ApproximatMy one month prior to eating the study, the subjeet undcmvent tests to stage the Hodgkin’s lymphomxat
thattimeitwassuspeurdthattheoriginaldiagnosisofHodgkin’slymphomawashwmect.Lcvofloxaein500rug
q24hwasadministemxlforatotalof7days.(lmxmdtantmedicationswerediazepsnLentaaldie&anonsteroidalanti-
inflammatorydrug,Seetamm.ophen,andlorezepam.On thetenthdayofthestudy,thesubjectspriordiagnosisof
Hodgkin’slymphomawaschangedtonon-Hodgkin’sIymphomaofmoderatesevdy. Intheopirdonofthe
investigator,thiscvcatwasunmkuedtostudy drug administration. The subject reecived tmstment for this event by
another physician and the outeorne is unknown.

Stije~was a 20-year-old Black male with a diagnosis of impetigo and no significant medkal history.
Levofloxacin 500 mg q24h was administered for a total of seven days. The subjeet was reeeiving no concomitant
indications. The subject was lost to follow-up af= the Day 3 vM4 however, it was subsequently learned that he had
been hospitalized to redve treatment for injuries resulting from a f@hLl%e date of the hospitalizadon and the
outeomc. of this event are unknown. In the opinion of the investigator, this evertt was of remote relationsldp to study
drug administration.

Subjm~was a 54-year-old Caucasian male with a diagnosis of erysipeias and a h~tory of paipha’al vascular “
disease and uneonrxoUedhypertension. Ciprofloxacin 500 mg q12$ was administered for a total of 11 days.
Concomitant rncdieations were niftilpinc and hydrochlorothiazide. On Postthcrapy Day 11, the subject had marked
elevations in serum ereatinine (2.6 mg/dl+ ad@ssion value 13 mg/dL), blood urea nitrogen (178.0 mg/dL, admission
value 39.0 mg/dL), uric acid (17.0 mg/dL adnfission value 8.5 mg/dL), and inorganic phosphorus (6.0 mg/d~
admission value 3.1 mg/dL) as also shown iri Table 32. On Postthcrapy Day 13, the subjeet was hospitalized with
cardiac failure and died the same day. In the opinion of the investigator, these events were of remote relationship to
study drug administration. An IND Safety Report was tiled with the FDA for this case.

———— ——. —.
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Ciinicat Laboratory Tests
A summary of markedly abnormal Wxatory values after the sw of therapy in sub- with adtilon data availsblc
is ShOWO h Tables 19 ad ~, KSpCCtiVC&.

Table 19. Incidmcc of lkatmca t Emczgcnt Markedly Aboormal Laboratory values

(studyL9i-031)
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Table 20. Subjects with Treatmcat Emergent Markedly AbnormaJ Lsboratmy Values

(studyLOlal)
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SUMMARY AND DISCUSSION
‘fhc objective of this doubl-blin~ active-controlj multiccmtcxstudy conducted in Latin Amaica was to compare the
saf~ and efficacy of kvofloxacin versus ciprofloxacin in the trcatmeat ofuncomplicated skin and skin structure
infections in adults. In all analysis groups examin~ Ievofloxacin was both effective and safe in the treatment of
these infections. ‘he sponsor states that the rcfultdarcapplicabletotbeU.S.population,giventhatthedistributionof
pathogensstudied were typical of those likely to be cmountcred in a similar study conducted in tbc U.S.

Levothxacin treatment provided comparable clinical responses to those observed with ciprofloxacin. Tle two
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pathogens most frequently isolated from aubjcds in this study wcreX aureus and S. pyogencs. Among sponsor
clinicrdly evaluable subjects in the levotloxacin trcatmmt group, 80.6% were cured and 15.5% were improved,
compared with 75.0% and 18.5% in the ciprofkxacin treatmmt group, rcspdvely. When the clinical response
categofics “cured” and “improved” were COmbhtcdinto a single category of “clinical su~” levofloxacin tmatmcat
resulted in 96.1% cJiniealsu~ while ciprofloxaein treatmmt resulted in 93.5% clinical atxxxss. ‘llw95%
confidence intczval of the difference in sum rates was (-8.4, 33). FDA zewdta were SilI@U.

For sponsor mimobiologically evaluablc subjects, the overall microbiologic infcclion eradication rates were
comparable for the Ievofloxacin-treated and ciprofloxacin-tmated groups (93.0% and 89.7%, mpectively). Among
all subjects with a diagnosis of abscess (the most common diagnosis in both trcatnmt groups), the tication u

by subject were 95.5% and 89.5%, mpectively, for Ievofloxacin- and ciprofloxacin-treated subjects. For rhe most
common pathogen (S. aureus), thae was 943% txadication in the levofloxscin group and a 933% a’adication in the
ciprofloxacin group aaoss all diagnoses. ‘l’berespecdve eradication rates for the second most common pathogen (S.

PWg~@ W= 94.4% in thc Imoflotin group and 923% in the ciprofloxacin group. FDA results were similar.

The lcvofloxacin and ciprofloxacin tmahnent groups also had similar safety profdes, including incidence and sevaity
of adverse event& numbers of subjects who stopped drug prematurely due to adverse events, serious
adverse evcats, laboratory abnormalities, vital signs, and piyaical examinations. ‘I%eoverall incidence of adverse
events in the levofloxacin,and ciprofloxacin tr ~eament groups was 21 .8% and 16.3%, respectively. l%e most
t@uently rqortcd adverse events were nausea (5.6% incidence rate for levofloxacin-treated subjects versus 3.4% for
ciprofloxacin-tmatcd subjects), diarrim (5.0% vczsus 2.2%), dizziness (43% versus 1.7%), and somnolenm (3.4%
Vaaus 2.8%).

CONCLUSIONS
Lcvofloxacin was safq well-tolcza@ and effective in the Ucatment of subjects with unccnplicated skin and akin
structure infections. No statistically signifbnt treatment differences wae detected in clirdeal success and
mkxobiologic eradication rates, and rates observed in the kwofloxacin tmatmeat group were considered
thcxapeutically cquivalcat to those in the ciprofloxacin group. This study supports the usc of Ievofloxacin 500 rug q
24 hours for 10 days in the fmst.mmt of uncomplicated skin and skin structure infections. Both S&zphybcoccus
aureus and Streptococcus pyogenes are supported by this study. ‘lhe diagnostic groups supported by this study
include c.cllulitis,abscess, furunclc, and impetigo. ‘his study (alone) does not support the use of levofloxacio for the
lratmeat of surgical wound infection, erysipelas, pyodcrmL wound infection, or infected ulcer.

,(
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INFECTIONS (Studies K90-07S and K91-031)

lle evaluation of daily lcvofloxacin was done with two pivotal studies. Study K90-075 was an open-labeled study in
patients with mild to moderate skin and skin structure infections pafocmcd in the United States and Costa Rica.
Study L91-031 was a doubbblinded study in patients with uncomplicated skin and skin structure infcctims
pcdormcd in South America. Combined analyses of clinical rcaponscby diagnosis in thechicaiiy cvaluable subjects
is prcacntcd in Table 1. Combmcd analyses of microbiologic eradication in the microbiologically cvaluable subjects is
prcacatcd in Table 2.

Table 1: Combined Analysis forStudies K90-075 and L91-031
Clinical Rcaponsc by D~nosis: FDA Clinically Evaluable Subjects
fl Tnrmmnliratrzl Tnfe%nns (_)nIv: F?yclndinu Meriran Gntem),----- --—s=———— ---—---- ---- ,—--------n ----.-— —- —-,

Levofloxacin Ciprofloxacin

Diagnosis N’ Cure Improve Fail N’ Cure Improve Fail

Cellulitis 76 67 (88) 7 (9) 2 (3) 73 61 (84) 8 (11) 4
InfectedUlcer

(5)
3 3 (loo) o (o) o (o) o 0 (-) o (-) o (-)

Surgical Wound Infection 15 12 (80) 2 (13) 1 (7) 13 8 (62) 5 (38) o (o)
Abscess ~ 24 23 (95) 1 (5) o (o) 24 22 (92) 1 (4) 1 (4)
Abscess with Other 2 2 (loo) o (o) o (o) o 0 (-) o (-) o (-)
Cellulitis with Abscess 15 14 (93) 1 (7) o (o) 16 15 (94) 1 (6) o (o)
Cellulitis with Condition 10 7 (70) 2 (20) 1 (lo) 6 4 (67) 2 (33) o (o)
Furuncle 14 12 (86) 2 (14) o (o) 14 13 (93) 1 (7) o (o)
Erysi@as 4 4 (loo) o (o) o (o) 5 4 (80) 1 (20) o (o)

wound Infection 11 9 (81) 2 (9) o (o) 12 9 (75) 2 (17) 1 (8)
Impetigo 31 29 (94) o (o) 2 (6) 24 22 (91) o (o) 2 (8)

m=- 21 12 (57) 9 (43) ‘o (o) 26 19 (73) 6 (23) 1 (4)

Other 2 1 (50) 1 (50) o (o) o 0 (-) o (-) o (-)

Total
228 195 (85) 27 (12) 6 (3) 213 177 (83) 27 {13) 9 (4)

Numbers shown in parenthcsca are pcramtages for that category.
Tknumbcr of subjects who had that diagnosis.

,/
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Table 2. Combined Anslysis of Studies K90-075 and L91-031
FDA Microbiologic Emdicadon Rate

Diagnosis

Total by pathogen
Total by .eubject

Total by pathogen
Total by subject

~ected Ulcec
Total by pathogen
Total by subject

Total by pathogen
Total by subject

4

&bscess with Othe~
Total by pathogen
Total by subject

Total by pathogen
Total by subject

.

Total by pathogen
Total by subject

mrunck
Total by pathogen
Total by subject

Total by pathogen
Total by subject

~~1~~

Total by pathogen
Total by subject

hef iao
Total by pathogen
Total by subject

Total by pathogen
Total by subject

Total by pathogen
Total by subject
hferallTow
Total by pathogen
Total by subject

,/
;’

.
iummanzcd by Diagnosis: Un

Levofloxacin

N

119
75

::

4
3

32
24

;

23
15

18
11

14
14

18
11

5
4

39
31

27
21

2
2

319
227
-

Eradicated’

16 (100)
14 (loo)

4 (loo)
3 (loo)

32 (100)
24 (100)

2 (loo)
2 (loo)

23 (100)
15 (loo)

18 (100)
11 (loo)

14 (loo)
14 (loo)

18 (100)
11 (loo)

5 (loo)
4 (loo)

37 (95)
29 (94)

25 (92)
19 (90)

1 (50)
1 (50)

312 (98)
220 (97)

mplicatedhkctions Only

ciprofloxacin

N

;:

18
12

0
0

29
24

0
0

20
20

8
6

::

18
12

8
5

::

36
26

0
0

281
214

Eradicated”

88 (94)
72 (100)

16
11

0
0

27
22

0
0

89)
92)

-)
-)

93)
92)

-)
-)

16 (100)
16 (100)

7 (88)
5 (83)

15 (loo)
14 (loo)

13 (72)
11 (92)

8 (100)
5 (loo)

33 (94)
21 (91)

30 (83)
21 (81)

o (-)
o (-)

253 (90)
198 (93)

.

..,.
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Togcthcx, studies K90-075 snd L91-038 support tbe usc of Ievofloxscin for cdhditis, abscess, furuncl~ impetigo,
PY- wound rnftion, and surgical wound infection. llw disgnosis of aysipclas is not supported by the
comMed snalyscs of these studies. Eradksdon of the hvo most common orgsnisms in tbcsc studks (Stuphylococcw
auras andStrqwcoccmpyogencf)for uncomplicated skin snd skin structure infections is supported by these
studies.

4
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STUDY L91-058

TITLE
A llWltiCUltCZ,double-blir@ randomized study to compare the aafcty and cfficaq of 0~ kVOflOXXiflwith that Of
ciprofloxacin H(X in the treatment of complicated uriniuy tract infections (UTl) in adults

PRINCIPAL INVISllGAT’ORS

Christopher Adduc@ MD. and Viiod Seth, MD. -
St. Alcxius Medical Cater, Bis- W, USA
Mid ~Otli~ BismardL ND; USA

JackM. Bcxnstein,M.D. - Dayton, OH USA b
Edwin R Brankstou MD&ad F. Whitsi% MD. - Osbawa Cliniq OshaM ON, Canada
Andrew W. Bru% M.BwChB. -

Toronto General Hospi@ Toronto, ON, Canada
Lyndhurst HospitaLToronto, ON, Canada

Stacy J. Chikis, MD. - Alabama Urology ASSOCk&S, P.C. - Atabastcr, U USA,
Brookwood Ambulatory Care Center, Birmingha ~, USA
Rodney L Dennis, MD. - Urology Associate, P.CL Birmingh~ ~, USA
Melvin J. Duckc& MD. - Partners In Mcdkal Research, Baltimore, MD; USA
Jimmy Durdcn, MD. - Chmmunity McdicaI Art Center, Ta!lasscx+W USA
Charles A. Ellis, Jr. MD. - Andover, MA; USA
Howard B. Epstein, MD. -

V.A. Mcdicid Cemcz,Gainsvill% ~ USA
University of Florida, Shads HospitaL Gaincsvilk ~ USA

‘Ihomas M. FilG Jr. M.D. - AkrorI City HospitaL Akron, OH, USA
Malcolm T. Foster, Jr. M.D. - University Medical Ccutcx, Jacksonville FIx US;
University HamiIyPractice Ceatcr, JacksonvitlG IU USA
Harry Ciallis,MDJJohn PafcG MD. - Duke University Medical C.eater,lhrham NG USA
Ronald W. Gccklcz, MD. - Mercy Medical titer, Baltirnorq ~, USA
Lourdes Irizany, MD. - Albuqucxquc VAMc AlbuqucquG W, USA
Dennis IsraeML M.D. -

San Matco County OaIcral HospitsL San Matco, C& USA,
santa aaraVaUey Medical Center, San Joact C& USA,

AIDS Cammmity Rcs. Consortium Redwood City, CA; USA
James M. Kern, M.D. -

Mc@opolitaaCIinictL Porthmts Ok USA,
Bcavcrton, OX USA,
TlgarG OR USA,
Portland, Ok USA,

Nlgar Kirma@ M.D. -
LoyoIa University (%icago Medical Centcz, Maywo@ IQ USA
Hines VA Medical Ccatcx,Hines, U USA

Bcajamin A. Li#y, M.D. - Veterans Affairs McdW Center, ScattlG WA, USA
Frank P. Maggiacomo, D.O.- Cedar (lest Nursing Home Cranston, M, USA *
Ehnburst Extended Care, ProvidcmG W, USA, Morgan Health Center, Jhonston, U USA
William R Mar@ M.D. - Broornfkld Family Practice Associates, Broomfktd, CQ USA
Alain Y. MarteL M.D. - CHUL Sain@FoytiQucbcc; CanadK
Hopital Laval, SainteFoy, Quti, (2armcta
Robert McCabe, M.D. - Martinez VI%Martinw CA; USA
Randall B. MeacharmM.D.-
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University Hospital Univcxsityof Colorado Health Sciences Center, Denver, CQ USA,
Dept of Veteran’sAffairs, klVtT, CO, USA

John Z. Montgomcrie, M.D. - Rancho Los Amigos Medical center, Downey, C& USA

Lindsay E. Nicollc, MD. -
Health Scicmcs CcxmciWhinipeg, Manitobx _
St. Bonifacc GenczalHospital Winnipeg, Mmdtobz Canada

Walter G. Pittman, MD. - Lloyd Noland Hospitat, FHl~ w USA
Robert D. Powcm, MDK. l%omas Carter, MB. - Univtxsity of Viiginia Hcaltb Scienca Ccater, Charlottmilha

VA, USA
George A. Richard, MD. - University of Flori@ Gainwillc+ ~ USA
Robert A. Silverman, M.D. - Long Island JewishMedicalCenter,Ncw HydeParlLm USA
DavidL.Smith,M.D. - Research MedicalCenter,KansasQ, Mm USA
GeorgeL.StarlLMB. -Clark&StarkUrolog~Bould=,CQ USA
ChristophaP.!ltcidl~M,I).-NortheastlndianaUrology~ FortWaynG N, USA
JayM. Young,MD. -SouthCoastUrologicalMdicalGroup Inc. Laguna HWs, C& USA
Newport Beach, C& USA Marcus Zc$vos, MD. -W- Beaumont HospitsL Royal Oaks, I@ USA

* lle study was prematurely terminated at this site for administrative reasons and data obtained at this site was not be
used to support efficacy. l’bii investigator was not tczminatcd due to either lack of efficacy or serious adverse cvcats.

OBJECTIVES
‘he objective of this study was to compare the safety and efficacy of 250 mg of lcvofloxacin administered orally once
daily for 10 days with that of 500 mg of ciprofloxacin administczcd orally twice daily for 10 days in the treatment of
complkatcd UTI or acute pyeloncphritis due to susceptible organisms in adults.

TREATMENTS
Durationoftreatment10days
c Lcvofloxacin 250 mg q 24 hours
c Ciprofloxacin 500 mg q 12 hours

STUDY DESIGN
‘l%eschedule of assessments are described in Table 1. Between Days 3 and 5, subjects returned for a scheduled “on-
study visit”. A subject was not allowed to remain in the study if the admis@onculture was negative. In addition, if
the subject’s admission pathogen was found to be resistant to athcz study drug. and there was no improvcrnat in the
subject’s symptoms, the subject was d~ntinucd as a failure. At this VMLtwo blood cukurcs were obtained from
subjects who were bactcrcmic at admission, advm eVCOWm ~, ~d a u~e @mCU wss ob~~ for
culturq susceptibility tcating, and urinalysis. If the on-therapy urine culture showed a colony count of $104
organisms per milliliter of the same bactaiat species isolated on admission, the study drug was to be discontinued and
the subject was considered a failure. A postttmapy visit was schcdulcd five to nine days after the subject complcled
therapy, and was considered the primary visit for efficacy outcome analyses. At this VW two blood cultures were
obtained for subjects who were bactcxcmicat adrrdwdon,adverse events were asscascx%and a urine specimen was -’
obtained for culture susceptibility testing, and urinalysis. Pcrtincat physical examinations and clinical laboratory teats
were rcpcacd, and women of childbearing potential had a pregnancy test, The invcatigator dctcrmincd the clinical
response by comparing the subject’s postth~y signs and symptoms to those observed at admission. A Iong-term
follow-up viNt was scheduled four to six weds after the cmnplction of therapy, At that VMLclinical signs and
symptoms were assessed and a urine specimen was obtained for cultur% susceptibility testing, and urinalysis.

.;
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Table L Scbedulc of Assessments

u~
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-ehamISly x
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x
x
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x

x

x
x

x

x

x
x
x

x

x

x
x

x

PROTOCOL AMENDMENTS
March 8,1994 (30% enrollment)
c ‘he dtilnition of the clhdeal response of ‘improved” was modWed to add the statement “and not requiring

additional antimicrobial therapy”, the dcfhition of ‘unable to evaluate” was furtk clarif@ and a provision
was added to allow subjects with a resistant parhogen to cattinuc in the study if clinical improvement was
seen. Several changes in cvaluabiity criteria for the efficacy analysis were also made:

0) xl~on th~ mb~ wi~ c~i~ f~lurerecei~g ~ ~~ ~ bOIKSbutl=$ thZUIfiVC
days of therapy should be considered evaluablq
(ii) requirement that bactuiologic cultures be obtained between five and 12 days posttherapy AU
than one to nine days poatthczapy for subjects to be evaluablq
(iii) omission of thcprovisions that subjects who had taken study drug for more than 20 days -

(unless due to a persistent pathogen) or who failed to meet specific entrance criteria would be
excluded from the efficacy analysis;
(iv) deletion of resistance \o study drug as a criterion for classifying a subject
as miwobiologicslly une~uable.

c Changes were also made in r=ponse to the Infectious Diseases Society of Amaica (IDSA) Guidelines for
the evaluation of new anti-infective drugs in the treatment of U’Tl. Thtxe modifications includai a
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clarifkation of the clinical defkition of acute pyelonephritis, the deletion of recument UTIand UTlin
women over 55 years of age as criteria for complicated U’11,the inclusion of subjects who developd UTI in
the pmencc of an indwelling catheter (with catheter msintenantx regimen specifkd), addition of the
pro~lon that a subject was considered a fai14mif disantinued after the on-therapy culture due to a colony
count (admission pathogen isotatcd) of $10 cfu/rnL and clarification of the definitions of supcrinfection,
reinfection, and microbiologic response (eradication. pezsistens and persistence with acquiakioa of
resistance).

SI’UDY POPULATION
Ovcmicw
Approximately 500 subjec% men and womemwho wue 18 years of age or older and bad a diagnosis of complicated
(ITI or acute pycIonephrit@ were to be earolied in thii study to attain a sample size of 147 microbiologically
cvaluable subjects per treatment group for efficacy analysis. Enrollment could continue until sufficient numbers of
microbiologically evaluable subjects with infections due to target pathogens had entered. Subjects were enrolled
according to the incIusion/exclusion criteria summwized below

Inclusion criteria
c Men and women, 18 years of age or older, who were appropriate candidates for oral therapy, and who had a

diagnosis of complicated UTI or acute pyclonephritis were eligible for enrollment. Complicated UTI was
defined as S5 urine white blood calls (WBCs) pcz high power field, $105 organisms per milMitcr of at least
one species of a ukopathogen, the presence of some anatomicrd or functional abnormality, and any of the
following symptoms urgency, frequency, dys~ fever (or history of fever), or hematuria. Examples of
complicating factors included partial obstruction, stone, neurogenic bladder, enlarged prostate, and the
presence of an indwelling catheter.

c Subjects with an indwelling catheter had to be able to follow one of the catheter maintenance regimens
specWd in the protocol. Infections in men were considered compli~ however, men with prostatitis
were excluded from the study.

c Acute pyelonephritis was defined as s20 urine WBCS~ low power field ($ 5 WBC pw high powex field),
$ Id organisms per millihter of at least one species of a uropathogea, and two of the following flank pain or
costovcrtebral angle (cVA) tenderness, fever (or history of fever), WBC count greater than lS,0001~ and
a positive antibody coated bacteria test or WBC casts in urine. Subjects who wcxe paraplegic or quadriplegic
wcze not excluded for being asymptomatic.

c Subjects who received previous antimierobd thcxapy could be auolled if the duration of thczapy was M
hours or less. If the previous therapy was greater than X hours and the subject had not improved or
stabtizcd on that therapy, the subject could be enrolled in !$e study.

c Women were required to be postmenopausal for at least one year, surgically staile or using an adquate
form of birth control. Women of childbearing potedal were required to have had a normal menstrual flow
witidn one month before study emtryand to have had a negative pregnancy test immedktdy before study
entry.

Ihclusion criteria
c Subjects with a history of allergic or serious adverse reaction to levofloxacin, or any other member of the

quinolone of antimicrobial drugs.
c Subjects with severe illness requiring administration of intravenous antimicrobd therapy.
c Subjects who required a second systemic antimicrobial therapy.
c Subjects who had used any investigational agent within 30 days or who had been previously treated under

this protocol.
c Subjects with infections caused by organisms determined at screeningtoberesistant to either study drug.
c Subjects with complete obstruction of any portion of the urinary trac~ prostatitis, or any disordcz or disease

that might inkxfcre with the evaluation of the study drugs.

135



Msdii and Stsdstkd Rcvkwfw c&@ati LhinsryTrsct Inkctionsand AcutePydoncptuitk StudyK914158

c Women who wm pregnant or nursing, subjects with a calculated creatininc ckarance of 50 mLAnin or less,
and subjects with a seizure disorder or unstable psychiatric conditions.

RANDOMIZATION AND BLINDING
All study Personnel who evaluated subjects, and all sponsor monitors, statisticians, and other personnel who reviewed
~ remained blinded during the course of the study.

DOSAGE AND ADMINISTRATION
Subjects were assigned randomly to receive atk kvofloxacin or eiprofloxacin. Subjects assigned to the
levofloxacin treatment group received two 125 mg tablets of Ievofloxaein once daily and one placebo tablet to match
ciprofloxacin 500 mg twice daily. Subjects assigned to the ciprofloxacin control group mecivcd one 500 rug tablet of
eiprofloxacin twice daily and two placebo tablets to match Ievofloxacin 125 mg once daily. TIIe total duration of
therapy for both treatment groups was 10 daya as clinically indkated.

COMPLIANCE
Compliancewasestimatedbycountingunusedstudychuginthetestrnedkationcontainersnxuroedbythesubjects to

the investigators.

CONCOMITANT THERAPY
lle use of orher medications during the study was to bc kept to a minimum Administration of nonstudy systemic
antimicrobial was prohibkd and aluminum-magnesium based antacids (e.g., Maalox @) and mineral supplements or
vitamins with iron or minerals were strongly discouraged because they may decrease the bioavailabiity of quinoloncs.

EFFICACY AND SAFETY EVALUATIONS
Efficacy evaluations included assessments of microbiologic response by pathogen (assessed as crachcatcQ pcrsis@
persisted with acquisition of resistan~ or unknown) and infection (assessed as cradi~ persisted, or unknown),
evaluation of clinical signs and symptoms, and clinical response rates (assessed as cural improv@ fail~ or unable
to evaluate).

Microbiologic response in the group of subjects evaluable for microbiologic efficacy was the primary efficacy
variable for this study. ClinicaI response was a secondary efficacy variable and was also based on the group of
mkrobiologically evaluable subjects. Safety evaluations included the incidenw of treatment-emergent adverse events,
laboratory tests of hematology, blood chemistry, and urinalysis, and physical examinations including vital signs.

EVALUABILITY CRITERIA
Safety Evaluability
To be evaluable for safety analysis, subjects must have taken at least one dose of study msdkation and bad some
available postadmission safety information.
Microbiology Effkacy
To beevaluable for microbiologic eff~, subjects must not be classified by any of the following:
c Not evaluable for safety.
c Infection not bacteriologically proves (i.e. no pathogen Mentikd in the adrnisdon cadturcs).
c Insufficient course of therapy. A subjecl did not take at kast five days of therapy. If a subject was

dmontinued because he was judged a clinical failure and had raxived at least 48 hours of therapy, he was ‘
not considered unevaluable for this reason. And if the subject had a pathogen isolated at admisQon, the
admission pathogen is presumed to persist in this situation.

c Effectiveconcomitanttherapy.A su~jcctreceivedaneffectivesystemicantimicrobdbetweentimeof
admission culture and the test-of-cure culture. (Subjects who received previous antimicrobhd therapy could
be enrolled if the previous therapy duration was 24 hours or leas, or if greater than 24 hours, the subject
failed to improve or stabilize on that thempy). A subject who received an effective systemic antimicrobial
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because he was judged a elinicat failure - not considered unevaluablc for this reason.
c Inappropriate bacteriologic cultures.

I. Admission etdture was grcata than 48 hours prior to start of thczapy or any time folIowing initiation of
therapy.
ii. Posttkapy culture was not within 5-12 days postthcrapy. If a subject was dwntinued duc~o clinical
faihtre or considtxed a c3inii failure upon the canpletion of therapy and the postthcmpy culture was
obtained on the last day of therapy, he was not considcmd unevaluablc for this reason. .
iii. Adequate microbiologic data were uncva!uable. If a subject was a clinical failure and pa’sisteaee of the
pathogen isolated on dmkdon was not confirmed by etdture results, the subject was not mnsidcmt
unevaluablc forthismason and the pathogen was presu~ to persist in this situation.

c Lost to follow-up but provided safety information (no posttherapy evaluation).
c Otk protocol vioIation.

I. A sub~t rc.-eatercd the study.
ii. A subject did not take at least 70% of assigned study drug. Numbs of assigned doses was not captured on
the ease record f- thcreforq “70% of assigned study drug” was calculated by taking 70% of the number
of days subject was on drug times the number of doses/day as outlined in the protoccd.

To beeligibletoe 011in the study, a subject shouId have had at least one organism identifmd by its quantity greatcx
Ythau or equal to 10 per mittiita in urine speeimen, greater than five wldte blood eclls per high power field, and any

of the following syrtipto~: urgcaey, frquency, dysuriz fever (or history of fever) or hcmaturia, Because of thcxc
rigid inclusion eriteriz which diffcxentiatectinieat from microbiologic cvahmbiity, the clinical evaluabiihy
assessment became redundant. Henq any subjeet cvaluable for microbiologic cffieaey in tbii study atso rcprcscntcd
subjczts cvatuable for c!inied effimey.

EFFICACY EVALUATIONS
clinical
Clinical Signs and Symptoms
Clinical symptoms of complicated UTI or acute pyetoncphritis including urgemy, frequeney, dys+ chill& fcvcz,
CVA tenderness or flank pain, ineontinea~ nau~ or vomiting were graded as nonq mU& modcratq or severe at
admission, at the postthcrapy visit (five to nine days postthcrapy), and at long-tam follow-up (four to six weeks
fotlowing therapy). A subject’sinfection was retrospectively (prior to breaking the blind) etassiikd by the mcdkal
monitor as -if it met the following eritczizv

Bacterda or presence of anyone of the foUowing clinkal signs of septieemhu
-Diastolic blood pressure <60 mmHg
-Altered mental status
-Use of vasopressors or Presence.of any three of the following sigtts/symptonw
-Moderate to severe CVA/flaok pain
-oral tempaamre> 101.0%
-chills
-Nausea or vomiting
-WIO or = 15,000/mm 3

AUother infections were considered tnUd/moderate in sevcfity.

ClinicalResponseRating
Attheposttherapyvisitfiveto nine days after the end of therapy, the investigator assessed clinical response as curtxt,
improved, failed, or unable to evatuate based on comparison to admission signs and symptoms. me definitions for
these assessments are as follow~ /

Cured: Complete resolution of signs and symptoms associated with the active infection.
Improved: Incomplete resolution of signs and symptoms and no additiorud antimicrobial therapy required.
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Faihuw No response to rhcrapy.
Unabk to evaluate Subject did not return for follow-up evaluation.

Microbiology
urinecultures
Urine spccimas wcxc obtained via clean catch or midstream collectim or by straight catbctaizadon. Specimens
were collected at admission, at tie on-therapy visit (study day 3-5), at the poatthcrapy visit (five to nine &ys
poattbcrapy) and at long-tam follow-up (four to six wc& following tbczapy) for cul~ susceptibility testing, and
urinalysis.
Blood Culture
Two specimens for blood culture were obtained at admission if bactcmms“ was suapcCWL Culturca were rcpcatd at
the on-tbczapy visit and at tbc posttbcrapy visit if bactcrcmia was found at adtilon.
Susceptibility Testing
Susceptibfity to Icvofloxacin and ciprofloxacin was dctamincd for allpathogcms at admission, on therapy (Study
Day 3-5), at five to nine days posttbcrapy, and, if subject rdurncd for tbc long-term follow-up, at four to six weeks
postthcrapy. Disk susceptibility testing was paformcd on all aerobic patbogcns, and minimum inhibitory
conwmration (ILK’) susccptibtity was obtained on all acxobicand anacroblc pathogens. Disk susceptibility ‘&ing
was performed in accordance with tbe National Committee for Clinical Laboratory Standards (NCCLS) mctbods. ‘k
criteria for susccptibtity to Icvofloxacin were bad on inhibition zone diameters:

4

MC (MIIL)..

Interprektion LevdkxaA C@otloxaan

Susceptible S2.0 SI.o

MOdaatdysusoqlible @.Oand <&O >1.0 and 40

Resistant 2EL0 24.0

Minimum inbhitory concentrations for W lcvofloxacin and ciprofloxacin were determined for all aerobic and
anaerobic pathogens. Using a brotb microdiiution susceptibfity assay for delamination of IvfK2sin accordance with
NCCLS, tbc sustxptibility critaia for Ievofloxacin were as follow

InhibitionZoneDiamster(m)

Inteluretatka Levdlawil GWrdioxaan

Sus*”b4e 216 221

Mod~a* auso@ble 1s16 Iwo

Resistant 412 416

Suaccptibtity to lcvofloxacin and ciprofloxacin, was rcqucatcd forallpatbogcnsisolatedrhrougboutthestudy.Wb&
MICvalueswerenot avaitabl~ disks were used to determine susceptibtity. Susceptibility testing was paformcd in ,
accordance with tbe National Committee for Clinical Laboratory Standards (NCUS). ‘fhc crkia used W-

;
{
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IJW t-oM~NF

Qls#lE
( l!%%

Susceptibb 42.0 Z16

Moderate~ *2.O am 4.0 1%15
Susee@Jbb

ReSdent 20.0 <12

SXPROH QXAGl14

Iyl& ok zone
( lJmL) (mrr$

Susceptible S1.0 221

Moderate~ *I.0 and <4.0 l&20
SustefJtible4

Resistant 24.0 521

Microbiologic Response
Eachorganism isolated was assigned a pathogenic ciassifkation according to the following cxitexiz
Pathogen Organism(s) ($10 5 cfu/mL) isolated from urine at admi!&on and responsible for U’Il.
Superinfectimx Organism(s) otbcz than that (those isolated at admistion, isolated while on-therapy tbrougb to and

&including the posttberapy culture from urine ($ 1 cfu/mL) or bloocLor culture of a distant siq asaoeiatd with
emergtmce or worsening of clinical signs and symptoms and/or laboratory evidence of aclive infection, or requiring
antimicrobial tklllpy.
Reinfection Organism(s) other than rbat (those) isolated at admission, isolated from urine($105 cfu/r&) or blood
aftcxtheposttbcfapy viALassociated with emergence or worsening of clinical signs and symptoms andhr laboratory
evidence of active infection, or requiring antimicrobd therapy.
Relapse Reappearance of an organism ($ ld cfu/mL) identical to that isolated at admisaiou at the long-term follow-
up visit following eradication of the o!iginal admission pathogca at tbe poattkapy visit.
ColonizeK Organisxq othcxthan those classiikd abovG isolated from urine ($ 104 cfu/mL), or culture of adistant
sitq not considered patbogeaic (not associated with signs or symptoms of active infection) and not requiring
antimicrobial thcqiy. .

‘Ile microbiologic response at posttherapy for uropatbogens isolated at admission was the primary dficacy variable
and was determined by etiuating tbc posttbcrapykarly withdrawal ctdture rcaults. A negarive culture was amidcmd
valid if the subject was not redving any effective concomitant antimicmbd ttwtment. Results were categorized as
follows: ,,”

Eradicated: Eradication or reduction (<104 cfuhnL in urine) of the admiwion pathogen in a valid poattkapykarly
withdrawal culture.
Persisted: Persistence of the admissionpathog~($104cfu/mLin urine) as evideoced by isolation of the patbogem in
the last obtained (on-therapy or postthcrapy) culture. If a subject was dmminued due to clinical failure and
persistence of the admission pathogen was not confined by culture results, or the subject was considered a clinical
failure and no vahd negative culture was obtained, the pathogen wm presumedtopersist.
PersistedwithAcquisitionofResistance Perskten@of the admission pathogen ($ 104 cfu/mL in urine) m
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(.. evidenced by isolation of the pathogen in the last obtained (on-therapy or poatthcrapy) culture with documented
acquisition of resistance.
Unknown: No posttherapykady witbdmwal culture results available due to subject lost-to-follow-up, no specimen
available for cukurq or culture not done whea spechnm was avaihble. In the absence of clinical faihma the response
w unknown if the culture was paformed on therapy or if tie cdurc was done ivhilc the subject was rc@ving an
effective nonstudy antimicrobd ageat and was negative (unless pcraismcc was pmaumed for blood pathogcas).

Organisms isolated in the blood at admission were assigned a microbiologic response similar to those given above
(eradicated, Persisti persisted with iux@sition of ma- or unknown); however the Specificatioti for quantity
did not apply. In addition, eradication of blood pathogeas was considered presumed if tbe eradication could not be
canf~ bycultureresultsbutthesubject was a clinical success.

In order for an iofecdon to be considered documented as erwkat@ ~ pathogen isolated at admission had to be
documented as cdkated:

Eradicated: Eradication of all admission pathogens.
Persisted Pcrsisten~ presumed pexsisten~ or persistence with acquisition of resistance of at least one pathogen
isolated at admission in the last obtained culture (on-thczapy or postthcrapy).
Unlmowm No culture results available or unknown results for at least one pathogea isolated at admission.

‘Ile microbiologic rcspo~se for the admission pathogen at the long-tarn follow-up (four to six weeks after the
posttherapy visit) was based on microbiologic culture data and was assessed in subjects who had clinical success
(cured or improved) at postthcrapy.

Microbiologic response was assessed as eradicated, redapaq unknown, or not applicable.
c A response of “unknown” included those subjects for whom no culture information was available (e.g.,

subject did not return for long-tarn follow-up visit), or subjects who received an effective concurrent
antimicrobd bclween the posttherapy and long-tam follow-up evaluations.

c A response of “not spplicable” was assigned in cases where the admission pathogen had persisted at
posttherapy or the postthcrapy clinical response was “failed”.

‘Ihe microbiologic response for the subject’s infection at the long-term follow-up was assessed as eradi~ rclapsG
unknown, or not applicable as based orIeradication of aUpathogens (including blood pathogens).
c A response of “unknown”was assigned in cases where the outcome was unknown for at least one pathogen

and no pathogen was a relapse.
c An infeclion was ssseased as “not applicable” ifthc response for at least one pathogea was not applicable.

CIinica! Response
‘l’hesecondary efficacy variable was clinical respon~ asscsed by the investigator as cu@ improvexJ failed, or
unable to evaluate at the posttherapy visit five to nine days after the ad of therapy. The CKnicalcure rate was
evaluated by detamdning tbe pcrwuage of rnkxobiologically evaluable subjects who wcze cured and the clinical “
success rate was based on the perm@y of microbiologically evaluablc subjects who were cured or improved.

.,.

REMOVAL OF SUBJECTS FROM THE STUDY
Subjects could be dwntinucd from study thcxspy due to adverse events, signifk.ant protocol violation, intexcurreat
illness, treatment failure, a negative admission urine culturq or at the request of the subjm In addition, prior to the
protocol amendment (March 8, 1994) subject.4were to be discontinued due to isolation of a resistant pathogen. At the
time of premature withdrawal of therapy, postthcrapy evaluations including physical examination and vitat signs,
urine culture and susceptibility testing, and clinical laboratory tests were to be performed.
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sponsor’s Analysis Populations
c Intent-to-Treat — ~ strictly to randomization; thus subjcas are included in the analysis regardless of

whcthcz or not an admisdon pathogen was isolated.
c ModiiIcd Inteat-to-Treat with an Admission Pathogca — whii represents subjects in the intent-to-treat

group who had a pathogm isolated at admission.
c Microbiologically cvaluable subjects - which represent subjects with complicated UTI or acutc-

pyelonqhritis amording to the protocol-spedkl evaluabiity criteria

In this study, the sponsor’s “modifkd inteat-to-treat with an admis&on
pathogen” analysis group &m fa@ dcfhxd in the same way as DAIDP dcfhes modifkd Merit-to-treat.
FDA analysis is based on paticats considered microbiologically cvaluablc by FDA. In addition, for most

=, r~ults ~lXCSUI~ SCP-Y for Ptimts with COmplhkd UTI and ptients with acute
pyeloncphritis.

McvotidogkSl~ Evaluable ~oup

RESUL’13

DEMOGWUWIC AND BASELINE CI-?AMC’TERISIWS
FiVehundrcdsixty-sevensubjects were carolled in this study at 31 of 35 centers (three investigators dld not earoll any
subjects and data for 11 subjects carollcd by Dr. Msggiammo were not included). ‘Ihe sponsor inteat-to-treat group
included 285 subjects who were randomid to the Ievofloxacin treatment group, and 282 subjects who wcze
randomized to the ciprofloxacin treatment group, at the 31 centers. lle study wasp mmaturdy terminated at Dr.
Msggiacomo’s site for administradve reasons. None of the 11 subjects enrolled at thii study center reported wious -,
adverse events and none were withdrawn from the study because of adverse events.

llc demographic and baseline (adtilon) charactma. tics of the sponsor intent-to-treat group are summwized in
Table 2 and were comparable bctwum the lev9floxacin and ciprofloxacin treatment groups.
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Tabk 2. Danographic and Basclke Chamctmsh“ “CS:Sponsor Intent-to-Tmat Patients
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DISCONTINUATION/COMPLETION INFORMATION
D~ndnuation information for the sponsor intcabto-treat group is provided in Fuurc 1.

Figure 1: Disoon(inuatio@xnpletion Infoanathxs lntant+o-Tr@ Subjeds
(study UWS8)

w,

I 1 .,’”
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me reasons for premature discontinuation are summarizd in Table 3.

Table 3. Reasons for Premature Dtintinuation of Therapy: Sponsor Inteat-to-Treat Subjects

Rmm.wn No. (!@ No. (w’
No Acknldon mhogRn 16 64 1s (Sq

lobl D19mn$nurd e (1ss) 41 (14.q

lofal * DH6nu&dC0fnpktitm lnbnnalim 275 27s

Total fi Unknam D~Wwalbn/CunpWn
-.

10 7
Inic.nnatbn

#-

a Pcmentagesbased on toh number with d-ntinuationhnpletion information.
b Subjects enrolled prior to the protocol amendment (March 8, 1994) were to be discontinued if a resistant pathogen was isolatrd at
admission.
c Four subjects discontinued prematurely either due to subject error -ok only half of study medkadon) or study site arm

). Subject~received an effective concomitant antimicrobial. Subject

b
=

enrolled in error (diagnosed
with prostatitis . Two subjecls were d~ndnued to allow administration of iv. antibiotic ad a positive blood culture and a
high fevcz an had a high fever and chills, received ampicillin and nedlmicin, and was considered ‘too unstable* to parti .
in the protocol). Subjec~ad increased serum cmatininc at admission (3.7 mglti normal
had on-therapy urine culture with a colony countof>104 /rnL (microbiologic failure). Subject discontinued horn the
study as the result of an erroneous admission colony count of <105 /mL (actual result was >105 /mL but Iab reported wrong -
in aror).
d Two subjects were discontinued to allow administradon of iv. antibiotics ~cveloped an epidural abscess and was treated wit
vancomycin and czftazidime and- started on geaitamycin and nafcillin to treat bactmmia). Subject-withdrew on Day 8
m error. Subject~ad trouble swallowing pills and only took the “small” ones (plarzbo) after Day 7. Subject-
discontinued from the study at her request.
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Table4. Meat of Exposure to Therapy Sponsor Intent-to-Treat Subjects

(stultyL914s8)
Iamlixda

El&atcdThlsmpy

C!i&ga@
10 7
o
6

i
e
s
6

:
179

CumaMMd
Tc4alwlthX Intomwtba 275 276
ToWWBII llnlmmm OosbmlnfcmmWon 10 6

2%3 IQ4

“Tt16bwpklnnedcklfauutofthwalryti ~h andclpdbacln ~ 10

EPFICACY RESULTS
T%ctotal numbers of subjects cwaluablcat cab study center for sponsor intent-b-treat and sponsor microbiologically
evaluable analysca is shown in Table 5. One hundred eighty-tbrcc (642%) subjects in the lcvofloxacin tmatmcnt
group and 177 (62.8%) subjects in tic ciprofloxacin—tmatmcnt group were considered microbiologically cvaluable by
tbc sponsor. ‘llm.primary reasons (subjects counted only once) for exclusion from the sponsor microbiologically
cvaluablc group arc summa@cd in Table 6. ‘I%cmain reason that subjects were not rnicroMologically cvaluable was
absence of bactaiologically proven infcdion.

.,.
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Table 5. Number of Subjects by Sponsor Analysis Group and Cents

“@ll@..W4%) - .

~h Cbdtnach

Mbmbbbgb MbAbb@
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MDn@rllElh
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Pkmwl
Pvwls
Ewnd
s*lllwl
S!lwl
Swk
seal?
Young
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6
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9
4e
2
6
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3
2
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2
3
2
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1
6
6

14
4
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7

i3
6

11
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4

8

19

4s

2

6

15

1

4

2

7

2

5

2

12

0

6

6

11

4

8

48

20

1

22

1

6

44

6

11

5

382

2
2

m
a
o
2
9
0
1
1
4
0

4

i

2

0

4

4

9

2

3

lo

i6

1

s

o

1

S!

3

6

3

477. . . .

Numbezs shown in parentheses arc percentages for that category.
a ~ investigators (Addu~ m and Mcacham) did not UUOIIany subjects. The study wasp rcmatudy tcmninatcd at one site f
dmmstmdve reasons and data for this investigator (Maggkomo) arc not included.

Table 6. Primary Reasons for Microbiologic NonEvaluabiity Sponsor Int.cat-to-llcat Subjects



l’hedunqyaphii and baseline cbaraumsb- “cs of sponsor mierobiologically cviduable aubjcda = ~tcd in Table 7
andwcrcsimitartocb m@xMics m tbe sponsor intent—to—tr@population CI’able2).

Table 7. kOgf3phiC and Baselii Cbarw&mWs- - : Sponsor Miczoliologically Evaluablc Subjects

L 6#iw“ . 24e.li!a3

*’
%4%&”ll IZ8 n3

JkcJlk_yJlfJlpuki# 51 :
6

-*-+-

(xnkilloutcome
Sponsor Results
Tbc clinical response to thczapy (at the postthcrapy visit) for sponsor microbiologically evaluable subjects with a
diagnosis of citba complicated UTI or acute pyctoncphritis is summarid by trcatmmt group and study center in
Table 8* Among subjects in tbc Ievofloxacin treatmat group, 84.7% were and and 73% ~ improved at the
posttherapy visit (five to nine days aftez completion of therapy), compared with 81.9% and 8.8% in the ciprofloxacin
treatment group. Fourtcui (7.9%)lcvofloxacin-treated subjects and 16 (9.4%) ciprofloxacin-tmated subjects failed
treatment. lle cure rates for tbe two treatmmt groups for all centers combined were considered therapeutically .
equivalent (95% confidcace interval of [-11.0, 53]). N@ All mnfidcace intervals in thii study report are for
tie difference “ciprofloxacin minus Ievofloxacin”, thus we arc interested in tbc upper bound of tbe
cunfidcnce intavat for determining tbczapcutic equivalence.

,
FDA Resuhs /

Ctinical response to therapy at the posttbcrapy visit is summarized by treatment group and study center for
FDA microbioIogically cvaluabk patients with a diagnosis of complicakxi UTI in Table 8b and for FDA
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(-.
micmbiobgkally evaluabb patients wdh a diagnosis of acute pyebnephtitis kJ T&le 8c. In both cases,
there is no stahMicalfysign&ant treatment dii7erence andhdkmach is conskieredtherapeutbaily
equivalent to c@mfbxacrn [95% conftience ktenralof 104, 133(-18.1, 5.4) 76%, 82% for complicated UT7;
95% conftience rnten@/ of 56,45 (-16.0, 132) 88%, 89% foracute pyebnephrftb]. Notice that therapeti

equivalence is show&J these subgruups even dmu~ the study was notpowemd to bok at awnplicated
UTI and acute pyebnephfi sepamte&

T&le 8a. CliJW Response Rate by Centec Sponsor Micmbiobgicalty EVa/uable Subjects
(Complicated LMnary Tmct Infection andAcute Pyebnephritis Combrned)

Bur8wh 6

kkalry 3
-kid o

h 2

IGnwll 1

S9nb 3

YOung 7

%ms i

7 @7) . 11 (*3J

*
1

40
36

0
2

9
0

1

1

3

4
1

2

0
4

3

9

2
3

10
16

1

26

1

11

*
6

3

72

.,

/{
,

147



(.
McdkdsndStd&&atRcviewfwCw@kakdU@ TmctInfcctkmsandAcutcP@m@m&-..StudyK91-058

Table 8b. Clinkal Rcsoonse Rate by CuIti
FDA kfkxobiologicatly Evaluabl;Subjecta (C&ticated Ull only)

/ I
Levofloxacin Ciprofloxacin

Investigator @ Cure Improve Fail N Cure Improve Fail

Bruce 11 8 (73) 1 (9) 2 (18) 10 8 (80) 2 (20) o (o)
Childs 28 26 (93) 2 (7) o (o) 29 23 (79) 4 (14) 2 (7)
Pittmon 17 14 (82) 3 (18) o (o) 16 14 (88) 1 (6) 1 (6)
Other 57 45 (79) 6 (11) 6 (11) 49 34 (69) 5 (lo) 10 (20)

Total 113 93 (82) 12 (11) 8 (7) 104 79 (76) 12 (12) 13 (13)

Numbersshowninparenthesesarepacentagcsforthatcategory.
%UxUltsarc presented for investigators with 10 or more evaluablcpatients in each treatmeat group. All otlm
investigators are combhed under “othcx”.

Table 8c. Clinical Response Rate by Ccntw
FDA Microbiologicaliy Evaluable Subjects (Acu-@Pyeloncphritis Only)

I I Levofloxacin Ciprofloxacin

Investigator Na Cure Improve Fail N Cure Improve Fail

Richard 21 21 (loo) o (o) o (o) 23 23 (100) o (o) o (o)
Other 24 19 (79) 1 (4) 4 (17) 33 26 (79) 4 (12) 3 (9)

Total 45 40 (89) 1 (2) 4 (9) 56 49 (88) 4 (7) 3 (5)

Numbers shown in parentheses are pczceatagcs for that category.
-uIts are presented for investigators with 10 or more evaluabk patients in each tmatmeat group. All other
investigators are combhmd under “other”.

To allow for a dichotomous analysis of clinical respo~ the clirdcal response categories “cured” and “improved”
wczc combined into a single category of ‘Clinical Sueccas”. Among sponsor microbiologieally evaluable subjects
with complicated UTl or acute pyelonephritis, the clinical success rate was 92.1% for Ievofloxacin-treakd subjects
and 90.6% for ciprofloxacin-treated subjects, with a 95% mnfidence inteawalof [-7.6, 4.7] for the difference
(ciprofloxacin minus levofloxacin) in sueeess rates (See Table 9a). Clinical success rates were considered
therapeutically equivalent for FDA microbiologically cvaluable patients with complicated UTI (see Table 9b).
Clinical success rates wc not shown to be therapeutically equivalent in FDA microbiologically cvaluable patieats
with acute pyeloncphntis (see Table 9c), howeva the sponsor is not required to show this. The DAIDP “Points to
Consider” document says simply that “if there is not a suffdent numbs of patients with pyelonephritis successfully
treated with the investigative agent (minimum 30 patientshrmlstudy), the listing (in the label) should not include
pyelonephritis. No statistically sigrdtleant treatmmt dtifcrencc was detected bclween levofloxacin (91% sueceas rate) ‘
and ciprofloxacin (95% success rate).

,.’

..

148



O
t.ltn

*F
o

*N
F

o
u

l
N

o
r+

.m
F

fsN
ln

lg
g
.
~
o
f
-
o
l
-
.

.,

4
.



Msdii andStstistkatReviewfa Ctxrpticsted U- Tmd Infcotionsand ACUtC~S Study K91458

(_
Table 9b. Clhicsl su~ailurc Rates andConfidcacc Intervals By Study CcatcC

FDA Microbiologically Evaluable Subjects (Complicated UTI Only)

I
Levofloxach Ciprofloxacin

Investigator @ Successb N Success 95% Con~ldence
Intervalc

Bruce 11 9 (82) 10 10 (loo) (-14.2, 50.5)
Childs 28 28 (100) 29 27 (93) (-19.6, 5.8)
Pittmon 17 17 (loo) 16 15 (94) (-24.2, 11.7)
Other 57 51 (89) 49 39 (80) (-25.6, 5.8)

Total 113 105 (93) 104 91 (88) (-14.3, 3.4)

aRcsuMsarc.pmscatcdforinvcatigatorswith10ormorecvahmblcpatientsineachtrcatxncntgroup. All other
invcadgatorsarccomb-under “otbcr”.
bUitdcal success is dcfhed as either clinical cure or clinical improvement. Numbers shown in parenthcacs are

G
ccntafys for that category.
wo-sidd confidence intend for tic diffcrcacc (ciprofloxacin minus lcvofloxacin) in clhical success rate.

4

Table 9c. Chical Success/Failure Mea and Confidrmcc Intervals By Study CuItcz
FDA Microbiologically Evaluable Subjects (Acute Pyeloncphritis Only)

Levofloxacin Ciprofloxacin

Investigator ~a Successb N Success 95% Confidence
Intervalc

Richard 21 21 (loo) 23 23 (100) N/A
Other 24 20 (83) 33 30 (91) (-13.9, 29.0)

Total 45 41 (91) 56 53 (95) (-8.7, 15.7)

aRcsuMarcpresentedforinvestigatorswith10ormoreevaluablepatientsincacb&atlncntgroup. All Otbcx
investigators arc combmcd undcx“other”.
bCliniml sum is dcfhd as either clinical cure or clinii improvement. Numbczs shown in parcnthcscaarc

r
tagcafor that category.

wo-sided confidence intrmmlfor the difference (ciprofloxacin minus lcvofloxacin)inclinicalsuccessrate.

Chid Response by Pathogen
CIMcal response rates for sponsor microbiologic-allycwduable subjects infected with uropatbogcns of intcrcat alone
or in combination with otbcr pathogens arc shown in Table10s.E.coliandK.pncumordacwerethemostprcval~t .
pathogensacrossthetwotrcmncntgroups. Clinical success rates (cured+ improved) for these two commonly
isolated pathogens were similar in tic two txcatmat groups (94.6% and 96.9%, respectively, for lcvofloxacin and
94.9% and 913%, mpccdvcly, for ciprofloxacirt). Table 10b su~ clinical response by pathogen for FDA
microliologically evaluable patients with cornpiicatcd UTI and Table 10c summarkcs clinical response by pathogen
for FDA microbiologicatly evaluable patients with acute pycloncphrids. The FDA analysca include only those
pathogens requested by the sponsor in their IabeI.
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Table lea. Clinical Response W& for Subjects with Pathogens of Primary Interest:
Sponsor Mimtilologicidly Evahiable Subjects (Complkated UTI and Acute Pyelonephrids Combhmi)

(SIudY L91-056)

~~~ 32 3ofs3.a1 fall1421) 23 17 (7Ss 4 (17.41 2 tan
-Ha 14 12 (6S7) 1 (7.11 1 C7.1) s s(lmcJ o ml o WI
~~ 12 e -7) 2 (l&a 2 (lam 7 s m.4 1 t143 1 C14.3
~- 9 7 m.e 1 (’11.11 101.0 11 5 (4S9 3U7.3 3U7.3
E~ti 9 6 (66.9 o (am 101.11 4 3 (7S9 lRw Onol
E~aw@vlu 4 3(7S0 O(aol 1(2SCI a 5 (s29 1 (I2.9 2 USa

Table 10b. Clinical Response for Subjects with Pathogens of Primary [ntcxcsti

ICitrobacter freundii
‘~terobacter cloacae

i :herichia coli
n~ebsiella oxytoca
Klebsiella pneumonia
Proteus mirabilis
Pseudomonas aeruginosa
Staphylococcus saprophytic
Streptococcus agalactiae
Enterococcus faecalis

Microbiologically Evahble Sub@Xa(Corn

Levofloxacin
—

N“
-

2
8

49
4

26
9

10
0
0
6

-

Cure

1 (50)
7 (88)
41 (84)
2 (50)
25 (96)
7 (78)
8 (80)
o (-)
o (-)
6 (100)

Numbersshowninparcathcseaarepcrecntages

Improve

o (o)
o (o)
5 (lo)
2 (50)
1 (4)
1 (11)
2 (20)
o (-)
o (-)
o (o)

Fail

1 (50)
1 (13)
3 (6)
o (o)
o (o)
1 (11)
o (o)
o (-)
o (-)
o (o)

: rhat Category.

ieatedUTI Only)

N“

3
4

52
4

14
2
7
0
1

10

Ciprof loxacin

Cure

2 (67)
3 (75)
45 (87)
2 (50)
10 (71)
2 (loo)
5 (71)
o (-)
o (o)
5 (50)

W=nuti of subjects who had that pathogen alone or in eornbhmtion with othcz paihogens.

Table lot. Clinical Response for Subjects with Pathogens of Primary Interem

Improve

o (o)
1 (25)
4 (8)
2 (50)
2 (14)
o (o)
1 (14)
o (-)
o (o)
2 (20)

FDA hlicrobiologi~ly Evaluablc Subjects (Acute Pyelonephrids Only)
k

Fail

1 (33)
o (o)
3 (6)
o (o)
2 (14)
o (o)
1 (14)
o (-)
1 (loo)
3 (30)

i
Levofloxacin Ciprofloxacin

Pathogen N’ Cure Improve Fail N’ Cure Improve Fail

Escherichia coli 31 28 (90) 1 (3) 2 (6) 40 37 (93) 1 (3) 2 (5)

Numbcm showninparenthesesarepercentagesfocthatcategory.
‘N=numberofsubjeaswho hadthatpathogenaloneorin combination with otlxx pathogens.
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Four sponsor microbiologicatly cvaluablc subjects had pathogcaa isotatcd horn blood; all four subjects were clinical

cures. E. coli was isolated from one lcvofloxtin-&catcd subjcct~ and two ciprofloxxin-tmatcd subjects
and K, pncumoniac was isolated in one ciprofloxacin-treated subject’~

ClinkaI response to therapy is mmmarid by diagnosis for subjects wbo were.sponsor and PDA microbiologkxdiy
aahmblc in Tables 1la and 1lb, mspcctivcly. Among sponsor mia’obiologically cvaluable subjects in tbc
levofloxacin trcatmcat group, clinical success (cured plus improved) was achieved by 92.1% of aubjexxawith
complicated UTI, 922% of subjects with iwutcpycloncphritia, and 100% of subjects with uncomplicated UTI. In
C@OffOXitCiX)-tIKXl@ subjcc@ the proportions of subjects with chid SUCCCSS-e 88.S%, M.8%, and 100%,

-v~Y.

Table 11s. ClinicaIResponseRateby Diagnosk Sponsor Microbiologically Evahmble Subjects

(8tudYW1-058)

Lwdlwuin Qadlawcin

oi4’lo5is N cud bwai Fdd N mod I@wai FJW

~-d Ull 126 104 lB29 12 Cm 10 (7.31 113 83 t7aa 11 (3.71 13f11.9

Aa#?Pyebdwitis sl 46 ma 1 ml 4 (7.61 56 S @7.9 4 (6.3) 3 ml

ti4Lm 6 5 (633 1 tl&7J Omol 6 516321 l(l&71 o ml

Levofloxacin Ciprofloxacin

Diagnosis ~a
I Cure Improve Fail Na Cure Improve

Complicated UTI 113 93 (82) 12 (11) 8 (7) 104 79 (76) 12 (12)
Acute Pyelonephritis 45 40 (89) 1 (2) 4 (9) 56 49 (88) 4 (7)
Uncomplicated UTI 25 21 (84) 1 (4) 3 (12) 19 18 (95) 1 (5)

Total 183 154 (84) 14 (8) 15 (8) 179 146 (82) 17 (lo)

Numbersshowninparenthesesarepercentagesforthatcategory.
~=numbcr of subjects who had that diagnosis.

*

J
13 (13)
3 (5)
o (o)

16 (9)

Table 12 shows the clinical response ratca for the sponsor microbiologically cvaluablc subjects by dhtgnosis and “
severity. Among the subjects in the levofloxacin trcahmmt group, the proportion who achieved clinical success
(awed plus improved) ranged from 80.0% (scvcxecomplicated U’11)to 100% (sevcxc pycloncphritis). In

.-

ciprofloxacin-treatedsubjects, the proportion who achieved clinical succcas ranged from 75.0% (severe complicated
WI) to 100% (miId/moderate uncanplicatd WIT).
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Table 12. Clinical Response Ratc by Diagnosis and Sevtity of Infectiou
Sponsor h4icrobiologicaIly EvahIabIe Subjects

(studyL91-058)
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Clinical Signs and Symptoms
‘he proportions of sponsqr microbiologieally evaluable subjects with resolution or improvement of clinical signs and
symptoms of UTI at the postthcxapy vMt are presented in Table 13. In general, for both the levofloxaein and
ciprofloxacin treatment groups, individual symptoms resolved or improval in the majority (approximately 85% or
more) of subjects with the exception of incontinence which rcaolved or improvd in approximately 55% of subjects in
each trcatmmt group.

Table 13. Roportion of Sub- with Resolution a or Improvement b of Ciiiieal Signs and Symptoms of UTI
Basai on Postthczapy Clinical Asscssmenb

Sponsor MicrobiologicallyEvaluableSubjeeta (Cmt@ieated UTI and Acute Pyelonephritis Combined)

(studyL91468)
h-h C@mfbzach
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Mieroblologic Remdts
in vitro susceptibility of all pathogeas isolated at admission in the sponsor modiikd intent-to-treat subjects is
represented in Table 14.

Table 14. In Vitro Susceptibility of All Pathogens Isolated at Admission:
Sponsor Modifkd Intent-to-Treat Subjects with an Admission Pathogca

(studyLwo68)
W (%)”d Pathogens

susce@itmyd Palhogsn Lamimdn acaofbzacin
susoe@tlla 22t W=) a (942%]

Unknown 10 10

TdAl No. Pattq@ 247 252

* --swam IxUa5 on numbwsof psfhqans wRhknownsusosptbi~. Pathqpnswata
bolakdfrom~ subjncisn thebmfkoradngoupand~ subjxis h theapmllmuh g!oup

* Inchxbshbnnsti for pathqwIs &olatd fmm urha or bbctt

MicrobiologicEradicationRatesbySubjwt
lhemicrobiologiccradkadonratesatthepostthcrapyvisitforsubjectswho weresponsormicrobiologicailycvaluable
as w bytreatmentgroup and study center in Table 15s. Among sponsor microbiologically evaluable
subjczts in the Ievofloxacin treatment group with a diagnosis of complicated UTI or acute pyelonephritis, the
eradication rate was 92.7% compared with 93.0% in the ciprofloxaein group. The eonfidenw interval was [-5.4, 6.0]
for the difference (ciprofloxacin minus Ievofloxacin) in eradication rates. Microbiologic eradication rates are

ed by treatment group and study center for FDA microbiologically evaluable patients with either
complicated UTI or acute pyelonephritis in Table 15b, for FDA mierobiologically evaluable patients with complicated
UTI in Table 15c, and for FDA microbiologically evaluable padents with acute pyeJonc@ritis in Table 15d. In all 3
FDA analys~, no statistically signifbnt treatment differemea are d@cted and the two drugs are eonsidexed
therapeutically equivalent.
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Table lfi Mkzobiologic Ersdicsdon Rates snd Confidence Iatcxvals by Study CeaW:
Sponsor Miuobiologically Evslusble Subjects (Complicated UTl and Acute Pycloncphritis Combined)
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Table 15b. Microbiologic lhdi~on Rates and Conftience Intervals By Study Centcc
FDA Microbiologically Evaluable Subjects (Complicated Ull and Acute Pyeloncphritis Combined)

Lcvofloxacin Ciprdloxacin

Investigator Na Eradicationb N Badication 95% Confidence
Inta-vale

Bruce 11 8 (73) 10 10 (loo) (-8.6, 63.1)
Cbilds 34 34 (loo) 35 33 (94) (-163,4.9)
Pittmon 17 16 (94) 16 16 (100) (-11.4,23.1)
Richard 21 21 (100) 23 23 (100) NIA
other 75 68 (91) 76 66 (87) (-152, 7.6)

Total 158 147 (93) 160 148 (93) (-6.9, 5.8)

~eaults are presented for investigators with 10 or more evaluable patients in each treatmeat group. All other investigators arc
mblned under “other”.

%
umbers shown in parentheses are percentages for that category.
we-sided confidence interval for the difference (cipro minus levo) in microbiologic abdication rate.

Table15c.MicrobiologicEradicationMea andConfidencehnervalsBy StudyCenter:
FDA MicrobiologicallyEvaluablcSubjects(ComplicatedUTlOnly)

Lcvofloxacin Ciprofloxacin

Investigator Na Eradicationb N Eradication 95% Confidence
Intervalc

Bruce 11 8 (73) 10 10 (loo) (-8.6, 63.1)
chiids 24 28 (loo) 29 28 (97) (-13.6, 6.7)
Pittmon 17 16 (94) 16 16 (100) (-11.4,23.1)
Other 57 52(91) 49 42 (86) (-18.8, 6.1)

Total 113 104 (92) 104 96 (92) (-7.8, 83)

aRcsults are presented for investigators with 10 or more evaluahle tmticnta in each treatment zroup. All other investigators are

k
ombined urider “other”. -

—. —

umbers shown in parentheses are pmc.ntagca for that category.
we-sided confidence interval for the differenm (cipro minus lcvo) in microbiologic cradicadon rate.

Table 15d. Microbiologic Eradication Ratea and Confidence intervals By Study Cemz
FDA Microbiologically Ewduable Subjects (Acute Pyelonephritis Only)

Levofloxacin Clprofloxacin

L
Investigator I@ Eradicationb N Eradication 95% Confidence

Intervalc

Richard 21 21 (loo) 23 23 (100) NIA
Otbcr 24 22 (92) 33 29 (88) (-23.1, 15.5)

Total 1, 45 43 (96) I 56 52 (93) I (-13.7, 8.3) I
aResults are presented for investigators with 10 or more evaluable patients in each treatment group. All other investigators are
~ombmcd under “other”.
&umbers shown in parenthcscsare centages forthatcategor

r- ?Two-sided confidence interval for e difference (cipro minus eve) in microbiologic eradication rate.
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Microbiologic Eradication Rates by Pathogen
‘he microbiologic eradicationratesachicvsd at the postthca-apyvisit for sponsor microbiologicdly cvaluablc subjcas
in each tmatmsnt group am summarizd by pathogtm category and pathogca (N $5 for either tmatmcnt group) in
Table 16a (only includm pathoguls isolated from urine). Tbe overall microbiologic crdkation rates by pathogen in
subjects with complicated UTI or acuts pyclonsphritis in the Icvofloxacin and ciprofloxacin trcatnmt groups were
93.4% and 92.4%, with a 95% contldcoce intcwal of [-6.5, 4.4], for the diffcrcam. between hmtmcats (ciprofloxacin
minus levofloxacin), assuming indcpcndc.cm of multiple pa!hogsns and multiple strains within a subjca

Table ldb summarizm microbiologic eradication rates by pathogsn and pathogen category for FDA
microbiologically cvaluable subjects with complicated UTL Table 16c summarhcs the same information for FDA
microbiologically cvrduablc subjects with acute pyeloncphrids. Note Eradication ratca for individual pathogens (in
FDA analyses) are shown only for those pathogcas requested by the sponsor in their label.

Table 16x Microbiologic Eradication Rates Su “ X by Pathogen Category and Pathogen:
Sponsor Microbiologically Evaluable Subjects (Complicated UTI andAcutePycloncphridsCombined)

. .
- (studyL91-o&)

. .

TealbJ@hcgm 122 w @3.4) *64 ffo -.4) (8.s, 4.4)

Tomlbysub~f in w @27] 47i 169 @sfJ) (6.4, 6D)

Iasb&sl pmvmvmk a2 31 @s) m e (%.7) (-137, 112)

69w4mwdume 9 9 (4003) 4 4 (moo)

Enmmtimt~4us 4 4 (iOoA) 8 7 (EM)
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Table 16b. Microbiologic Eradication Rates by Pathogen Category and Pathogen:
1711A U;--kklfi-;-ll., lXml...hl_ C%z.:a. /f%__l%m,d Trrr fi.I..\. -n .Vxw ““, ”,”E,L4U, y u walua”,~ uu”~ \LullLp M&aK41u A1Uuzy]

Levofloxacin Ciprofloxacin
95%

N Eradicateda N Ezadicateda Confidence
Pathogen Category/Pathogen Interwalb

Pathogen Category
Gram-positive aerobic pathogens 10 9 (90) 12 7 (58) (-74.4, 11.0)
Gram-negative aerobic pathogens 118 111 (94) 101 96 (95) (-5.9, 7.9)

Total by pathogen 128 120 (94) 113
Total by subject

103 (91) (-10.1, 4.9)
113 104 (92) 104 96 (92) (-7.8, 8.3)

Pathogen
Citrobacter freundii 2 2 (loo) 3
Enterobacter cloacae

2 (67)
8 8 (100) 4 4 (loo)

Escherichia coli 48 45 (94) 52 51 (98)
Klebsiella oxytoca

(-5.5, 14.1)
4 4 (loo) 4 4 (loo)

Klebsiella pneumonia 26 26 (100) 14 13 (93)
Proteus mirabilis

(-26.1, 11.8)
9 8 (89) 2

Pseudomonas aeruginosa
2 (loo)

10 7 (70) 7 7 (loo)
Staphylococcus saprophyticus o 0 (-) o 0 (-)
Streptococcus agalactiae o 0 (-) 1
Enterococcus faecalis

1 (loo)
6 6 (100) 10 6 (60)

‘Numbcrsshowninparenthcscsarepcrcentagesfortbatcategory.
bA two-si(itxl confidenceintervalforthedifference(ciprofloxacin minus Ievofloxacin) in microbiologic eradication
ratewascalculated forpathogenswith 10ormoresdmission iaolatesincachtreatment group.

Tabk16c.Microbiologic EradkadonRatcs byParhogcaCategory andPsthogcn:
FDA Microbiologically Evaluable Sub@ts (Acute Pyelonephritis Only)

Levofloxacin Ciprofloxacin
95%

N Eradicateda N Eradicateda
Confidence

Pathogen Category/Pathogen Intenalb

Pathogen Category
Gram-positive aerobic pathogens 8 7 (88) 9 7 (78)
Gram-negative aerobic pathogens 41 40 (98) 51 49 (96) (-10.8, 7.8)

Total by pathogen 49 47 (96) 60 56 (93) (-12.8, 7.7)
Total by subject 45 43 (96) 56 52 (93) (-13.7, 8.3)

Pathogen
Escherichia coli” 31 31 (loo) 40 38 (95) (-14.6, 4.6)

m.- . . -.
“NumbcxsshownlnpWeXMhCSCS~~ntagCStOrthSt category.
bA two-sided cotildence intuval for the.d~fferencc (ciprofloxacin minus levofloxacin) in microbiologic eradkxion
ratewascalculaud forpatbogcns with 10ormoreadmission isolates inc.ach treatmentgroup.

158



MdkalsndSh6s&slReviewfwComplicstal Urinq TmetIn&tions snd ACUtCP@o@itidx Wdy K91458

Among microbiologicdy cvaluable subjects, four pathogens were isolated from blood ( E. coli in one lcvofloxscin-
trcated subject and two ciprofloxacin-treated subjects, and K. pncamoniae in one ciprofloxacin-treated subject). All
four pathogens wcm eradicated at postthcrapy.

Microbiologic Eradication Rats by Diagnosis and Severity of Infection
The postthcrapy microbiologic eradication rates for sponsor microbiologic.ally evaluable subjects in each treatment
group are presented by diagnosis and severity of infection in Table 17. Subjects with complicated LRl had infection
eradication rates of 913% and 92.9% after tratmcnt with levofloxacin and ciprofloxacin, respectively, whereas
subjects with acute pyc!oncpbritis had infection eradication rates of 96.1% smd93.1%, rcspecdvely. For the combined
group of subjects with complicated Ull or acute pycloncphritis, microbiologic eradication rates were >90% for
mild/modcxate infections.

Table17:MicrobiologicEradicationRatesSummarkcdbyDiagnosisandSeverityofInfection:
SponsorMkrobiologicallyEvaluable Subjects

(stut$ Ml*) -

7w~2W}
6 (7i.4) 2 @s6)

Va @42J 11’ #JAj

162 @.6J 11 (65)

166 4LB.4)13” es)
i64 @.7) 13 (73)

6 @Xi) 1 (l&7)
6 @2.3) 1 (lLC7}

6 (633 1 (6.7)

Supuinfection
in the sponsor microbiologically cvaluable group, eight levofloxacin-treated subjects and six ciprofloxacin-treated
subjects developed supcrinfections (See Table 18). Of the 12 isolakx with known susceptibility information, three
were susceptible (or moderately susceptible) to both study drugs and nine wae resistant to both study drugs.
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TabIe 18:Listof Subjects With Superinfections: Sponsor Microbiologically Evaluablc Subjects

Microbiologic Response at Long-Texm Follow-Up
Of the 255 sponsor microbiologically evaiuable subjects with complicated UTl or acute pyelonephrida for whom data
wcze available at the long-term follow-up and for whom their long-term response was neither “unknown” nor “not
applicable”, 18 (14.3%) of 126 levofloxacin-?reated subjects and 13 (10.1%) of 129 ciprofloxacin-treat.cd subjects had
a mimobiologic relapse. In most eases the pathogens isolated from relapsed subjects were stiUsusceptibletoboth
levofloxacin and ciprofloxacin. Among sponsor microbiologically evaluablc subjects, reinfect.ions (i,e., an infection
in which an organism other than the original admission pathogen was isolated) were seen in nine levofloxacin-treated
subjects and 12 ciprofloxacin-treated subjects. In most cases, the isolates were found to be susceptible to both study
drugs.

&munary of Key ~ficacy ReSUltS

CIinical success rates and microbiologic aadkation rates for patiems with an admission pathogcm are summarizd for
the Ievofloxacin and ciprofloxacin treatment groups for various sponsor analysis groups in Table 19. There was
concordance between the clinical and microbiologic responses based on a cross-tabulation of cIinical response versus
microbiologic response (See Table 20).
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Table 19: Summary of Sponsor Key Efficacy Results: Clinical and Microbiologic Response Rates at Postthcrapy
for Subjects With Complicated UTl or Acute Pyelonephritis
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Table 20: Summary of Sponsor Key Efficacy RCSUIWCross-Tabulationof Microbiologic Response Veasus Clinical
Response at Posttherapy for Microbiologically 13valuableSubjects With Complicated UTi or Acute Pyeloncphritis
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SAFETY RESULTS
Table 21 mmmarkx the iocidcacc of adverse events by body system. The most fkcqucntly reported adverse evcms in
both tmatmcnt groups omurrcd in the gastrointestinal (Gf) syatcxnand consisted primarily of nauq diarrhea and
abdominal pain. The incidence of GI system adverse cvcats was statistically signifksntly higher in tbe ciprofloxacin
group (19.4%) than in the Icvofloxacin group (12.4%) with a 95% confidence interval around the difference
(ciprofloxacin minus kwofloxacin) of [0.7, 13.1]. Although not statistically significant the incidence of female
rqxoducdve system adverse svaIts was also greater in ciprofloxacin+rcatcd subjects (9.5%) than in Ievofloxacin-
trcatcd subjects (4.8%): thcss events consisted primarily of vaginMa. In addition,skin and appendages dsordcrs were

reported by a higher proportion of ciprofloxacin-treated subjects (5.0% vs. 2.5%) and vision disordcm wcxcreported
by a highcz propordon of levofloxacin-frcated subjects ( 1.8% vs. O.O%kthis dtifcrcn= for vision disorders was
statistically signifkant with a cotildcnce interval of [-3.5, -0.1].

Table21:IncidenceofAdvaseEvcatsSummwhxd by Body SystcnE Subjects Evaluable For Safety

(studyI-91468) -
w-m c*mm%aDin
Q@=) @=279)

w% co-m

Gerard6PerbtRmlN~Ssm DkOdas

Mpw Pefbadbl&vatamdmm
kUtf3t9Ud_~6
vJRulU(bW!sae) **E

1 @d)

1 (m)

3 (1.1)

3 (1.1)
1 0.4)

i (ct4)

1 @4)

x p.7)

16 CW.CI

(8.1. 27)

(65, 2.1)

(-32. 3.3)
(4.1, IOJ4)

@s, 62)

[Qq 2J3J

(as, 02)

(3.1. 10)

(a, al)

(5.6, *)
(44, $Lf)

(a, 4.1)

(.120 i2)
(-12, 0.6)

(-12, 12)

(.12, 12)

(49, 83)

(420 M)

(a. 12)

(45, i2)

(a, 12)

(4M0 1s)

a *3$)

162



Medicaland StxtistiealReviewforCamplkatat UrinaryTmctinfectionsandAcutePyctonephritixStudyK91-058

Adverse events (primaIY terms) reported for at least 2.0% of subjects in either treatment group are presented in Table
22. In the Ievofloxacin group, no single adverse event was reportd in $ 5% of subjecls. Consistent with the higher
percentage of gastrointestinal adverse events reported by ciprofloxacin-treated subjects as compared with
levofloxacin-treated subjects, several specific gastrointestinal complaints were more common in the ciprofloxacin
group (e.g., naus~ diarrhq and abdominal pain) than in the levofloxacin group. A similar percentage of subjects in
each group reported flatulem% vomiting, and dyspepsia

Table 22 Incidence of Frequently Reported ($ 2.0%) Advaac Events
Su “d by Body System and Primmy Team Subjects Evaluable for Safety

22 7.8 17 61
Hmddla 10 3.6 14 a
oiXx- 6 2.1 5 la

~ 9 23 46 6.6
Fhtukmca 6 2.1 6 1.2
Vollitiq 6 21 6 1.6
A~mhal P- 4 *.4 12 4.s

The majority of adverse events were aswxsed as mild or moderate in scvcxity. Ten sub~ts in each rreatment group
reported one or more adverse events of marked severity (Tkblc 23). Most of the marked adverse events wtxc
considered by the investigator as unrelated or remote4yrelated to the study drug. None of the levofloxacin-treated
subjects had marked drug-related (probably or definitely related to study drug) adverse events whereas marked drug-
related adverse events were reported by two subjects in the ciprofloxacin group (diarrhea and vaginitis in one subject
and abdominal pain and nausea in the second subject). Of the 20 subjects with marked adwxse events, there was one
subject wbo died(410 in the levofloxacin treatment group) and seven subjects who discontinued study drug treatment
(two subjects in the lcvofloxacin trearment group and five subjects in the ciprofloxacin treatment group). Of these
seven subjects wbo discontinued, the adverse event was considered serious or potentially saious in one lcvofloxacin-
trcated subject and three ciprofloxacin-treated subjects. Five addMonal subjects who did not ducontinuc the study (all
in kvofloxacin group) had marked adverse events that were considered serious or potentially serious. Eleven (3.9%)
sub~ts in the levofloxacin ueatment group and 15 (5.4%) subjects in the ciprofloxacin trearrnent group had adverse
events considered by the investigator to be drug-related. Drug-related adverse events reported by $ 1.0% of
levofloxacin-treated subjects were vaginitis (1.2%) and dizziness (1.1%). Drug-related adverse events reported by
$ 1.0% of ciprofloxacin-tr=td subjects were vaginitis (3.6%), nausea (1.8%), and diarrhea (1.1%).
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Tsble 23: subjects With Adverse Events of Msrkcd SCv(xity
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Discontinuations Due to Advase Events
Twenty-six (4.6%) of the 561 subjects cvaluable for safety discontinued the study drug due to adverse eveats,
including 10 (3.5%) of the 282 subjects evalualde for safety in tbc levofloxacin treatment WOUpand 16 (5.7%) of the
279 subjectscvaluableforsafetyintheciprofloxacintmannentgroup. A summary of discontinuations due to adverse
events appears in Table 24.

Table 24: Subjects Who Duatinucd llwzapy Due to Adverse EvcMs
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a Relative to start of therapy (Day 1).
b Based on investigator’s assessment.
c Transient ischenuc attack.

~~~bject~o ad
ious or otentially serious adverse event.

h a markedly abnormal laboratory value.
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Serious or Potentially Saious Advase Events, including Deaths
Fiiteen (53%) subjects in the Ievofloxacin trewmeat group and eight (2.9%) subjects in the ciprofloxacin treatmeat
group reported a serious or potentially sczious adva’se eveat during therapy or up to approximately one month after
the end of study drug administration (Table 25).

l%ree levofloxacin-treated aubjeets Jsubsequently died (approximately three weeks to three
months after the end of study drug iWnMmah “on)from complications rdated to their serious adverse eveats. The
investigators eonsidexcd the deaths of these subjects to be remotely related or unmlatcd to study drug trcaneat. Of the
23 subjecrs with serious orpotenrially arrioua adverse evcas, five subjects withdrew from the study because of their
adverse evenL In all but two eases, the aaious or potentially serious adverse event was considered by the investigator
to be unrelated or remotely related to the study drug one levofloxacin-treated subject ~rovascuiar disordez-
transicnt ischemic attacks), and one eiprofloxacin-treated subject ~ granulocytopenia) had events that were
considcd possibly related to the study drug.
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Table 2S: Subjects With Saious or Potentially Saious Adverse Events
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Clinical Laboratory Tests
Them were no clinically significant mean chsngcs ffom bssclinc for any laboratory anslytc in the Ievoflo@n-ti
or ciprofloxscin-m group, with comp~ie results in botb groups. A summary of markedly sbnormd labormo~
values after tbcrapy start in subjects with admis&on data avsihblc is shown in Tsble 26. A list of subjcus
~~~g =~ ~tunczgcnt dXIOll@itiCSis prescatcd in Tsble 27.

Tsble 26. hmidcncc of Trwurnent-~gat Msrkcdly Abnormal laboratory Vslucs: Subjects Evaiusblc for Safety
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Table 2% Subjects Who Had Trcatmcat-Emcrgem Markedly Abnormal Laborstory Values:
Subjects Evaluable for Safety
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a Only range given in table.
b Relative to start of therapy (Day 1). NOIE: PT refers to the number of days posttbcrapy, relative to the last day of study drug
administration.
c Abnormal values represent repeat admission tats performed 1!4 hours after the admission value on Day 1; sce narrative for
wlditicmalexplanation.
* SubjaX di.scottdttueddue to adverse event.
~ Subjeet also had serious or potentially serious adverse event.

SUMMARY AND DISCUSSION
For the sponsor mierobiologically ewduable group, subjeets with complicated UTl had infeetion eradkstion rates of
913% and 92.9% after treatment with levofloxaein and ciprofloxaein, respedively, and subjects with acute
pyelonephrids had infection eradication rates of 96.1% and 93.1%, respectively. In subjeeta with a d~nosis of

complicated U’11or acute pyelonephritis, Ievofloxacin treatrneat resulted in 95.7% eradication of E. coli from urine

and 96.9% eradication of K. pneumonia from urine versus 97.0% and 95.7% eradication in the ciprofloxacin
treatment group. When the clinical response categories “cured” and “improved” were combined into a single category
of “Clinical Success”, Ievofloxacin treatment resulted in 92.1% clinical success compared to 90.6% for ciprofloxacin
subjects with a 95% confidence intend for the difference of [-7.6, 4.7]. Among all pathogens isolated at admission,
17 pathogens were ultimately identified as resistant to levofloxacin versus 22 for ciprofloxacin. In addition, four of
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tbc 22 eiprofloxacin-resistant pathogeas wcte fully susceptible to kvofloxaein.

‘he overall incidence of adverse events in the kvofloxacin and eiprofloxaein treatment groups was vw simiiaro
333% and 37.6%, mpectively. Gastrointestinrd system (GI) adverse events were the most cmmrnon adverse events in
botb treatment groups and wem reported by a statistically signifkantly higher proportion of ciprofloxacin-w
sub- (19.4%) than kvofloxaein-rrcated subjects (12.4%). ‘I%cmajority of adverse cvcms were asscssd as mild or
moderate in severity. Ekvcn (3.9%) sub-in tbc lcvofloxaein Watmeat group and 15 (5.4%) subjects in the
eiprofloxacin treatment group bad adverse events eomidcred by the investigator to be drug-rcbtted. Fifteen (53%)
subjects in the kvofloxacin tmatmcnt group and eight (2.9%) subjects in the eiprofloxacin group reported serious or
potentially scaious advcme cveats, most of whii wcxe unrdated or remotely related to the study drug. Three
kvofloxaeio-treated subjects died approx irnately three weeks to three months after the end of study drug
adminishation. These deaths were considered by the investigators to be unrelated or remotely related to study drug.

CONCLUSIONS
Levofloxaein was safe, wc!l-tolerated and effective in the treatment of subjects with complicated urinary tract
infections or acute pyelonepbritis.Microbiologiceradicationratesintbckvofloxacin treatment group wcxe
thcrapeuticrdly equivalent to those obserwxl in tbc eiprofloxaein group in both the sponsor analysis (sponsor
microbiologiealiy evaluable patients with either complicated UTI or acute pyelonephritis) and FDA analyses (FDA
microbioIogiealIy evahmble patients with complicated U’H and FDA microbiologieally cvaluable patients with acute
pyelonepbritis). Morexwer, clinical cure ratm were thezapeuticatly equivaknt to those of ciprofloxacin for both
sponsor and FDA analyses (same patient groups as in the previous scntcncc).

Microbiologic eradieafion rates in microbiologically evaluablc subjects ( from this study alone) support the use of
kvofIoxacin for the treatment of complicated urinary tract infections duc to Escherichia coli, Kkbsiella pncumoniae,
and Pseudomonas aeruginosa. However, the numbers of patients with other organisms were too low (in this study) to
support the use of kvofloxacin for the treatment of eomplkatcd U7’Idue to othcz organisms.

Because 100 pczeentof31 acute pyelonephritis patients wczc czadicated of E. COLtbii study (alone) supporta tie use of
kvofloxaein for acute pyclonephritis duc to E. COIL .

—
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A multi-center, randomh@ unblinded study to canpare the safety and efficacy of oral Ievofloxacin with that of
Iornclloxacin HCL in the fmatment of complicated urinary tract infections in adults.

PRINCIPAL INVESTIGATORS
Paul T. Bakule MD. - Doctor’s @liC, Phycor of Vcro Beach hlC=Vcro Beach, ~ USA
Doctors’ Clinic WesG Vao Beach, ~, USA
Doctors’ Ctinic Sebastian, SebSSdan,~, USA
Michael Coburn, MD. -BenTaubHospiw Houston,~, USA
SLLuke’sMedicalTower, Houston, TX; USA
Gregory V. Collins, MD. - Chariot.tejNC USA
Charlotte Clinical ResearcILChiirlotte, NC USA
Clair E. Cox, MD. - Univasity of TennesS Memphii, ~ USA
C. AndrewDeAbate,MD. -New Orleans,~, USA Metairie,LA;USA
Walden’sHealthcar~Kenner,~, USA
Henry M. Faris, Jr., M.D. - Woodward Medical Center, Greenville, SG USA
Donald P. I%merty, MB. - Atlanta Medkal Associates, AtlantiLGA USA
Harold A. Fuselier, Jr., MD - Ochsner Clinic, New Orleans, LA; USA
Ochsncr Foundation HospitaL New Orleans, M, USA
Stephen L. Gram, MD. - Hampton Roads Medical Spddists P.C_ Hampton, VA, USA
Andrew S. Griffin, M.D. - Lyndhurst Urological Assoc. Winston-Salernj NC USA
Salem Research Group, Inc.Whston-Sale~ NC USA
Forsyth Memorial Hospital, Winston-Sala NC USA
Joseph G. Jernsek MD. - NaUeCtinic, CharlottG NC USA
Charlotte Rehabilitation Hospitat, CharlottG NC USA
Richard Kan% M.D. - Carolina Clinical Research, RaMgh, NG USA
Wake Urological Associa~ PA. Raleigh, NQ USA
Louis KceIcr, M.D. - The Delaware VaJIey Institute for Clinical Research, Chcmy m ~, USA
William W. King, MD. - Community Medical center, Radford, VA, USA
Montgomery County Mcdkal Arts Cater, Blacksburg, VA, USA
Ira W. Klimberg, MD. - Urology Cents of Flori@ O- ~, USA
Alex Kopa, M.D. - Santa Barbara Medical Foundation Clinic, Santa Barb-U, USA
H. Kenneth Lcathaman, MD. - Capital Urology, Ralagh, NC USA
RaMgh Medical Group, Ridagh, NC USA
Ghotarn H. MalelGMD. - Physicians Plus Medical Group, Madison, W, USA
Richard May, M.D. - ~~thsoutb MedkaI &ata, Birrninghanu AQ USA
HealthSouth Extended ~ Birminghq W USA
Blcinda McCronc,MD. -TheUniversityHospitaLBostonUnivasity Hospital Medical Center, Boston, M.&USA
Jacob Rajfcr, MD - Harbor-UCLA Medical Cents, Torrans U, USA
Charles F. ReiL MD. - Piedmont Reseamb Associates, Winston-Sal~ NC USA
hfaplewoodUrologicalAssociates,Winston-Sal%NC USA
StuartA.Sarshi~MD. -Grandview Medical Research, Inc. Seksville.i PA: USA
Grand View Hospital, !kWrsville, P& USA
Harry M. Safer,D.O.-Ho]!ywoOd,~, USA, HallandrdG FIx USA
John P. Tuttle, Jr., MD. - Clinic for Urologic Wellness Ibcarch, Lexington, KY; USA
Vanon C. Urich, MD. - Carl T. Hayden VAMc Phoenixj =, USA
Guillamo Valenzuel& M.D. - San Banardino County Medical Center, San Banardino, CA; USA
Michael A. Wlt4 M.D. - Emory Uniwxsity, Atlanta GA, USA
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The Emory Clinic, Atlan~ GA USA
Predaick R Witten,M.D.- BreckearidgeUrologyGroup, LmdsvillG KY USA
Baptist Hospital EasL Louisvi.llq KY, USA
Suburban Medical Ceatcr Lab, Louisville KY, USA
NormanR Zinncr,M.D.-DoctorsUrologyGroup Clinical Rcsca@ Foundation, TorrancG U, USA

OBJRXIVES
The objective of this study was to compare the safety and efficacy of 250 rug of levofloxacin administered orally once
daily for aeven to 10 days with that of 400 mg of lornefloxacinadminiskxcdorallyonce daily for 14 &ys in the
tmatmcat of complicated UTl or acute pyelonephritis due to susceptible organisms in adults.

STUDY DESIGN
‘he schedule of assessments are described in Table 1. ‘llte study design was similar to study L91-058.

Table 1: Schedule of Assessments
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*4 deys.

‘PerbnnedodyIf Ind-ted ofbederanleaI*ded).
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STUDY POPULATION
Approximately 600 subjects, men and women who were 18 years of age or oldcz and had a diagnosis of complicated
UTl or acute pyelonephrkis, were to be enrolled in this study to attain a sample size of at least 147 microbiologically
cvaluable subjecfs per treatment group for efficacy analysis.
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MAIN DIFFERENCES BETWEEN ~DY L91-058 AND L91-059

cHAMCmRJSrIc STUDY L9 1458 STUDY L91-059

Blinding Double blinded Unblindcd
Planned numbez of subjects 600 subjects 500 subjects

Analyses Planned
Approximately 600 subjecfs were to be enrolkd into the study to provide 294 microbiologically evaluablc subjects, a
minimum of 147 subjects pa treatment group. Assuming infection eradication rates of 89% for Iomefloxacin and
85% for Ievofloxacin and a significance level of 2.5%, 147 microbiologically evaluable subjects per treatment group
were required to demonstrate, wifh 80% power, that the difference (lomefloxacin minus Ievofloxacin) in infection
eradication rates was less than 15%.

Sponsor’s Analysis Populations
The analysis groups were
● Intent-to-Treat — adheres strictly to randomization; thus subjects are included in their assigned treatment

group regardless of any dosing or dispensing cmors.
. Modified Intent-to-Treat — takes drug dispensing errors into account by grouping subjects according to the

drug actually received. ‘l%esetwo approaches (modified intent-to-treat and intent-to-treat) classifkd only
three subjects differently two were randomized to treatment with Iomefloxacin but received levofloxacin and
one was randomized to treatment with levofloxacin but received Iomefloxacin (note: DAfDP would consider
this an “intent-to-treat” analysir where dispensing errors are taken into account).

● Moditied Intent-to-Treat with an Admission Pathogen — which represents those subjwts in the modified
intent-to-freat group who had a pathogen isolated at adrnkion (nore: DAIDP terms thir “modified intent-to-
treat “).

9 Microbiologicrdiy evaluatde subjects - whichrepresentsubjectswithcomplicatedUTI oracute
pyelonephrifis according to the protocol-specikd evaluability critaia.

The relationship between these groups is represented below

lrdert-b-Traat Group ModMed Intent-t&Treat (3ruup
(Subj* C-ad According to (S@jecls Classrmd Accordrng to

Randotied Tre#ment Regardeas Traafment Acfualfy Recette@
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I
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Pathogm

Lmflouack N== l.anallouadmN=2H

Mlcrobiologka~ Evaluable Omup

Lwnfleuaim N=Z2 Lanahtadw N-22?
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RESULTS
DEMOGIUPHIC AND BASELINE CHAIUCEiRISTICS
Six hundred fifty subjects were enrolled in this study st 29 of the 30 centers. ‘k sponsor intent-to-treat group
included 325 subjects who were rsndornkl to the Ievofloxacin trcstmcnt group snd 325 subjects wbo were
randomized to the 10@OX2Cb treatmat group. lhc dunogrsphic and bsscline chmctcristics for the sponsor
modiki intent-to-frcst group src su “ d in Tsble 2 and were comparable bctwcea the levofloxacin and
iomcfloxscin groups.

Table 2. Demographic snd Bsseliae Chsractaisticx Sponsor Modifkd Intrmt-to-Trcst Subjects
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DISCONTINUATION/COMPLETION INFORMATION
Discontinuation information for tic sponsor modiii inteat-to-treat group is provided in Figure 1.

Ftgure ~ DtscontlnuatbnfConw18tlonInfonnatlon Modified intent-WTr8at Subjects
(study LQ1-059)
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‘Ilereasons for premature discontinuation are summarized in Table 3.

Table 3: Reasons for Remature Discontinuation of ‘flwrapy: Sponsor Modified Intent-to-Treat Subjects

(study W1-059)
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DOSAGE INFORMATION
lle extent of exposure to therapy is shown by tmatmcnt group in Table 4 for the sponsor modified intent-to-~t
group.

Table 4 Extent of Exposure to Therapy Sponsor Modifkd Intent-t@Trcat Subjccls
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EFFICACY RESULTS
~c total number of subjects cvaluable by tbc sponsor for microbiologic efficacy at each study center is shown in
Table 5. Two hundred thirty-two (712%) subjects in tbe lcvofloxacin group and 222 (68.5%) in the Iomcfloxacin
group were microbiologicaliy cvaluabic. ‘Ihe primary reasons (subjects counted only once) for exclusion from tbe
microbiologically c.valualdcgroup arc sumrnarkJ in Table 6. Tbe main reasons that subjects in both treatment
groupswerenotevaluablcwasabsenceof bacteriologically proven infection.
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Table 5. Numbrx of Subjects by Sponsor Analysis Group and Center

(Study L91-059)
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Table 6: Primary Reasons for Microbiologic NonEvahJability Sponsor Modified Intent-to-Treat Subj@s
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Demographic and Baseline Characteristics
The demographic and baseline charactaktics for sponsor microbiologically evsluable subjects are shown in Table 7
and were comparable to those previously described for the sponsor modifid intent-to-treat group.
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Table 7: -O#@biC and Baseline Charactms“ ti~ Sponsor Microbiologically Evaluable Subj~(.
(stUdY L91-059)
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Clinical Outcome
Sponsor Rcau1t3
Tbe clinical rcaponse to therapy for subjects with complicated UTI or acute pyeloncphritia who were sponsor
microbiologically cvaluable is summarizd by treatment group and study center in Table 8a. Among sponsor
microbiologically cvaluablc subjects in the Icvofloxacin treatment group, 86.6% were cured and 6.7% were improved
at tie postthcrapy viait (five to nine days after completionof tbu’spy), compared with 8 1.9% and 7.8% in tie
Iomefloxacin group. Fourteen (6.7%) subjects in the Icvofloxacin treatment group and 21(10.3%) subjects in the
10mCflOxaCin treatnmt group failed lr(21tWnL

FDA Rtmdts
Clinical response to therapy at theposttherapy viml is summarized by treatment group and study centerfor FDA
rnicrobiologically evaiuable patients with a diagnosis of complicated UTI in Table 8b andfor FDA microbwlogtiaUy
evaluable patients with a diagnosis of acute pyekmephritis in Table 8c. In both cases, there is no statrkticaUy
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sign@iant treatment ~erence and levojloxacin is considered therapeutically equivalent 10Iomejloxacin (95%
conjilience internal ojlW1~-9.6, 7.S)W~usfor mmpkicated UTI:95% confience internal of
&-34.9, 2.6)~W~foracute pyekmephritir). lVotice that therapeutic equivalence b shown in these subgroups even

though the study was not powered to look at implicated VTI and acute pyelonephtih separately.

Note: AUcon@ence httervals in this study report arejorthe ~erence “lome~xacin minus levofloazzcin”, W we

are interested in the upper bound oftheeoq?iienceintewalfordeterminingtherapeutic quivalence.

Table ila. Clinical Response Rate by Study Ccn~
Sponsor Microbiologically Evaiuitblc Subjects (Complicated WITor Acute Pycloncphritis]

(StudyL91-0s9)
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Table 16b. M.ierobiologic Eradication Rates by Pathogen Category and Patbogea:
FT)A Wi-nh;mlne;r-mll- l?-1..dda W,h-e /P-_rd:zatA Trrl fi..l..}. -. . ● .-W v“,”.”~.-,, -.-”.”1” “U”- \US.ip,.wu “ i a Vuly,

Levofloxacin Cipro floxacin
95%

N Eradicateda N Eradicateda Confidence
Pathogen Category/Pathogen Intervalb

Pathogen Category
Gram-positive aerobic pathogens 10 9 (90) 12 7 (58)
Gram-negative aerobic pathogens 118

(-74.4, 11.0)
111 (94) 101 96 (95) (-5.9, 7.9)

Total by pathogen 128 120 (94) 113 103 [91) (-10.1, 4.9)
l’otalby subject 113 104 (92} 104 96 (92) (-7.8, 8.3)

Pathogen
Citrobacter freundii 2 2 (loo) 3
Enterobacter cloacae

2 (67)
8 8 (100) 4 4 (loo)

Escherichia coli 48 45 (94) 52 51 (98) (-5.5, 14.1)
Klebsiella oxytoca 4 4 (loo) 4
Klebsiella pneumonia

4 (loo)
26 26 (100) 14

Proteus mirabilis
13 (93) (-26.1, 11.8)

9 8 (89) 2 2 (loo)
Pseudomonas aeruginosa 10 7 (70) 7 7 (loo)
Staphylococcus saprophyticus o 0 (-) o 0 (-)
Streptococcus agalactiae o 0 (-) 1
Enterococcus faecalis

1 (loo)
6 6 (100) 10 6 (60)

aNumbersshowninparentheseaarepementagcsforthatcategory.
bAtwo-sidedconfidmceintervalforthediffcrencc(ciprofloxaeinmiauslevoflowk)intimotilologiccradkadon
ratewascalculawlforpathogenswitb10ortnoreadmissionisolatcsineachtrcatmentgroup.

Table16c.MicrobiologicEradicationRatm byPathogcnCatcgory andPathogen:
FDAMierobioloRically EvaluableSub@ts (AcutcPyeloncphritisOnly)

Levofloxacin Ciprofloxacin
95%

N Eradicateda N Eradicateda Confidence
Pathogen Category/Pathogen Intervalb

Pathogen Category
Gram-positive aerobic pathogens 8 7 (88) 9 7 (78)
Gram-negative aerobic pathogens 41 40 (98) 51 49 (96) (-10.8, 7.8)

Total by pathogen 49 47 (96) 60 56 (93)
Total by subject

(-12.8, 7.7)
45 43 (96) 56 52 (93) (-13.7, 8.3)

Pathogen
Escherichia coli 31 31 (loo) 40 38 (95) (-14.6, 4.6)

aNurnbcxsshown inparenthescaare pcreentagesforthat category.
bA ~o-sid~ ~~lden~ in~~ for tie diff~~ (cipfoflo~n ~us levoflo~in) in miero~iologic@lutiOn

ratewas calculated forpathogens with 10 or moreadmission isolatea incach treatmentgroup.
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(..
Among microbiologically cvaluable subjects, four pathogcm were isolated from blood ( E. tmli in one levofloxacin-
trcatcd subjwt and two ciprofloxacin-treated subjects, and K. pneumonia in one ciprofloxacin-treated subject). All
four pathogens were eradicated at posttbcrapy.

Microbiologic Eadkation Rates by D~nosis and Scvcaity of Infection
The posttlmapy microbiologic eradication rams for sponsor microbiologically evaiuable subjects in each treatment
group are presented by diagnosis and sevuity of infection in Table 17. Subjects with complicated UTI had infection
eradication rates of 913% and 92.9% afta mcatmcnt with levofloxacin and ciprofloxacin, respectively, whereas
subjects with acute pyelonephritis had infccdon eradicationratesof 96.1% and 93.1%, rqcctively. For the combined
group of subjects with complicated UTi or acute pyelonephritis, microbiologic eradication rates wae s90% for
mildfmodcrate infections.

Table 17: Microbiologic Eradication Rates Summmizcd by Diagnosis and Severity of Infection:
Sponsor Microbiologically Evaluablc Subjects

(St@ L91-068)
~xuh G@tkmch

N E*- Persbd U E~ P~

9ard -d Ulli
lorml~ * PmhOgRn 7

1o-1~ BySubJwt 6

6 (71.4) 2 @S)
3 (m.o) 2 (400)

= w) ~ 6.7)
*I2 (s?.6) 9 (7.4)

131 es) 11’ (r.7)

115 @l.q 11 (s.7)

7~J3sw)
6 (71.4) 2 @S)

478 W2) 11* p2)

169 (s3.6) 11 w)

166 @3.4) I@ @q
164 -.7) 43 (7.3)

Superinfection
in the sponsor microbiologically evaluable group, eight lcvofloxscin-treated subjects and six ciprofloxacin-trcatrxi
subjects developed superinfections (See Table 18) . Of the 12 isolates with known susceptibility information, three
were susceptible (or moderately susceptible) to both study drugs and nine were resistant to both study drugs.
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Table 18: List of Subjeeta With Supcrinfections: Sponsor Mierobiologically Evaluablc Subjects

Microbiologic Response at Long-Term Follow-Up
Of the 2S5 sponsor mieroblologically evaluable subjeets with complicated Ull or acute pyelonephritis for whom data
were available at the long-term follow-up and for whom theirlong-term response was neither “unknown” nor “not
applicable”, 18 (14.3%) of 126 Ievofloxacin-treated subjects and 13 (10.1%) of 129 eiprofloxacin-treated subjects had
a microbiologic relapse. In most eases the parhogens isolated from relapsed subjects were sti~lsusceptible to both
levofloxscin and eiprofloxacin. Among sponsor mierobiologieally evaluable subjects, reinfeetions (i.e., an infection
in which an organism othcx than the original admission pathogen was isolated) were seen in nine levofloxaein-treated
subjects and 12 eiprofloxaein-treated subjects. In most eases, the isolates were found to be susceptible to both study
drugs.

Summary of Key Effieaey Results
(Xx&alsucxxss ratea and microbiologic aadkation rates for patients with an admission pathogen are summmized for
the levofloxacin and eiprofloxaein treament groups for various sponsor analysis groups in Table 19. There was
concordance between the clinical and microbiologic responses based on a cross-tabulation of elinieal response versus
microbiologic response (See Table 20).
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Table19:SummaryofSponsorKey Efficacy Results: Clinical and Microbiologic Response Rates at Posttbcrapy
for Subjects Wkh Complicated UTl or Acute Pycloncphrids
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Table 20: Summary of Sponsor Key Efficacy Results (loss-Tabulation of Microbiologic Response Versus Clinical
Response at Postthcrapy for A4icrobiologicaliyEvaIuable Subjects Wirh Complicated UTi or Acute Pycloncphritis

161



Medial andStatistkslReviewforCon@ii U- TmctInf- $nds ~tk StudyK91-058

SAFETY RESULTS
Table21 summmkm Ihcincideacc of ahrsc evak by body 6ystan. l%c most frequently reported adverse events in
both tmatmcnt groups occurred in the gastrointcatinal (GI) system and consisted primarily of oau~ diamhca and
abdominal pain. The incidence of GI system adverse cvcnra was statistically signifkantly higher in tbeciprofloxacin
group (19.4%) than in the icvofloxscio group (12.4%) with a 95% confidcace intcwal around the diffcrcn~
(ciprofloxacin minus levofloxacin) of (0.7, 13.1]. Although not statisdczdlyaignifksn4 tbc incidence of female
reproductive system adverse events was also grcata in ciprofloxacin-treated subjects (9.5%) than in lcvofloxacin-
trcatcd subjects (4.8%); thcaccvcnta consisted primmily of vaginitis. In addition, skin and appcadagcs disorders were
reported by a higher proportion of ciprofloxacin-treated subjects (5.0% vs. 2.5%) and vision disorda’s wcrercportcd
by a higbcr proportion of Icvofloxacin-treated subjects (1.8% vs. O.0%~ this dffcxcncc for vision disorders was
statistically signifkant with a confkicnce intczwd of [-33, -0.1].

Table 21: Incidcme of Adverse Events Summarid by Body SystenE Subjects Evaluable For Safe.ty
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Adverse events (primary terms) reported for at least 2.0% of subjectsin either ucatrneat group are presented in Table
22. In the Ievofloxacin group, no single adverse event was reportd in $ 5% of subjects. Consistent with the higher
percentage of gastrointestinal sdvczse events reported by ciprofloxacin-treated subjects as compared with
lcvofloxacin-trcati subjects, several specific gastrointestinal complaints were more common in the ciprofloxacin
group (e.g., nausea diarrh~ and abdominal pain) than in tbe Ievofloxacin group. A similar percentage of subjects in
each group reported fiatulenq vomiting, and dyspepsia

Table22 IncidenceofFrequentlyReported($2.0%)AdverseEvents
Summarkd by Body System and Primary Tam Subjects Evaluable for Safety

The majority of adverse events were assessed as mild or mods’ate in severity. Ten subjects in each treatment group
reported one or more adverse events of marked severity (Table 23). Most of the marked adverse events were
considered by the investigator as unrelated or remotely related to the study drug. None of the Ievofloxacin-treated
subjects had marked drug-related (probably or definitely related to study drug) adverse events whereas marked drug-
related adverse events were reported by two subjects in the ciprofloxacin group (dhrrhea and vaginitis in one subject
and abdominal pain and nausea in the second subject). Of the Xl subjects with marked adverse events, there was one
subject who died (410 in rhe Jevofloxacin treatment group) and seven subjects who discontinued study drug treatment
(two subjects in the Ievo!loxacin treatment group and five subjects in the ciprofloxacin treatment group). Of these
seven subjects who discontinued, the adverse event was considered serious or potentially scxious in one kwofloxacin-
trcatcd subject and three ciprofloxacin-treated subjects. Fhe additional subjects who did not d~continue the study (all
in Aevofloxacingroup) had marked adverse events that were considered serious or potentially suious. Eleven (3.9%)
sub~ts in the Ievofloxacin treatment group and 15 (5.4%) subjects in the ciprofloxacin treatment group had adverse
events considered by the investigator to be drug-related. Drug-related adverse events reported by $ 1.0% of
Ievofloxacin-treated subjects were vaginitis (1.2%) and dizziness (1.1%). Drug-retated adverse events reported by
$ 1.0% of ciprofloxacin-treated subjects wcxe vaginitis (3.6%), nausea (1.8%), and diarrhea (1.1%).
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Tsblc 23: Subjects WIUk Adverse Events of Marked severity
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Discontinuations Due to Adverse Events
Twenty-six(4.6%) of tbe 561 subjects evaluable for safety d~ntinucd tbc study drug due to adverse evcats,
including 10 (3.5%) of the 282 subjects evaluable for aafay in the Icvofloxaein treatmeat group and 16 (5.7%) of the
279 subjects cvaluablc for safety in the ciprofloxacin treatment group. A summary of diaeontinuationa due to adverse
evcata appears in Table 24.

Table 24: Subjects Who Diseontinucd ‘fbcrapy Due to Advczae Eventa
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**Subject so had a markedly abnormal laboratory value.
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Sfflous or Potentially !kious Adverse Events, including Deaths
Ftiteen (53%) subjects in the Ievofloxacin trcatmmt group and eight (2.9%) subjects in the ciprofloxacin ueatment
group reported a serious or potentially serious adverse cvcat during therapy or up to approximately one month after
the ead of study drug administration (Table 25).

Three Ievofloxacin-treated subjects ~subscqucQtly died (approximately three weeks to three
months aftcx the end of study drug admi@mb “on)from complications related to their saious adverse events. ‘IIc
investigators considered the deaths of these subjects to be remotely related or undated to study drug tmatmcnt. of the
23 subjects with serious or potentially subs adverse events, five subjects withdrew from tbe study because.of their
advczse event. In all but two cases, tie serious or potcdially serious adverse eveat was considered by tbe investigator
to be unrelated or remotely related to the study drug one levofloxacin-tmated subject ~rovascular disordcr-
transient ischemic attacks), and one ciprofloxacin-treated subject ~ granulocytopenia) had events that were
consided possibly related to the study drug.
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Table X Subjects With Serious or Potcntislly Saious Adverse EvaIts
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Clinical Laboraw Tests
‘Ike were no clinicallysignificantmcsnchangesfrombaselineforanylaboratoryanalytcintbeIcvofloxzcin-tmatcd
orciprofloxscin-treatedgroup,withcmnpambleresultsinbothgroups.A summaryofmsrkcdlyabnormallaboratory
values sfta thaapy start in subjects with admission data available is shown in Table 26. A list of subjects
Cxpaiukcing marked trcamwnt-cmcrgcnt abnormalities is presented in Table 27.

Table 26. Incidcmx. of Treatment-Emergent Markedly Abnormal hratoxy Values: Subjcc?s Evaluable for Ssfcty

(studywl-058)
Ludlamdn Clpdawcln

Mu- TesI F1-tkl’r x -W z

Bloodchsmisey
Efwud Q=* la L4 3!M7 12

Hmadogy
DHd Nuaq+ds

Ofan
Im

x%’
Olm ao

4n7
k:

E ao
&o

Im 0.4
=3 ao

1.2
Zms aa

Ilw a4
ma-d Lyr@kqles 3mo 12 Ofzm 0.0

168



Medicalsnd Ststbtid RcviowforCQMptie,tcdUrinwyTmctlnfkzdonssndAeutcFyckmcphri6sStudyK91-058

Table 27: Subjects Who Had Treatmcat-Emcrgcat Markedly Abnormal Laboratory Values:
Subjects Evaluablc for !hftiy
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a Only range given in table.
b Relative to start of therapy (Day 1). NOTE FT refcxs to the number of days postthrxapy, relative to the last day of study drug
administration.
c Abnornud WARSrepresent repeat admission tests performed 1%hours after the admission value on Day 1; see narrative for
additional explanation.
* Subject discontinued due to adverse event.
$ Subject also had serious or potentially saious adverse event.

SUMMARY AND DISCUSSION
For the sponsor micr~lologieally cvaluable group, subjects with complicated UTI had infection erachcation rates of
913% and 92.9% after treatmcat with levofloxacin and ciprofloxacin, rmpective4y, and subjects with acute
pyelonephrids had infection m&ition rates of 96.1% and 93.1%, rmpectiveiy. In subjects with a diagnosis of

complicated UTI or acute pyelonephritis, Ievofloxacin treatment resulted in 95.7% cxadication of E. coli from urine

and 96.9% cxadication of K. pneumonia from urine versus 97.0% and 95.7% eradication in the ciprofloxacin
treatment group. When the clinieat response categories “Curti and “improved” were combkd into a single category
of “Clinical Success”, Icvofloxaein treatment resulted in 92.1% clinical success compared to 90.6% for ciprofloxacin
subjects with a 95% confidence intend for the difference of [-7.6, 4.7]. Among all pathogens isolated at admission,
17 pathogens were ultimately identified a.. resistant to levofloxacin versus 22 for ciprofloxacin. In addition, four of
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tbc 22 eiprofloxaein-resistant palhogcas were fully susceptible to levofloxaein.

‘k ovcratt incidenee of adverse events in the lcvofloxaeirt and eiprofloxacin treatment groups was VW similar,
333% and 37.6%, rcapecdve4y. (lastrointeatinat syatun (GI) advcxse events were the most eornmon adverse events in
both treatment groups and were reported by a statistically aignifkantly higherproportion of eiprofloxacin-treated
subjeets (19.4%) than kvofloxaein-treated subjects (12.4%). TIIe majority of adverse events were asscased as mild or
moderate in severity. Elevea (3.9%) subjects in the Ievofloxaein trcatmcat group and 15 (5.4%) subjects in the
Ciprofloxaein treatmmt group had adverse events eonaidaed by the invcatigator to be drug-related. Fiftem (53%)
subjeets in the levofloxaein trmtment group and eight (2.9%) subjecls in the ciprofloxaein group reported saious or
potentially saious adverse events, most of whieb wcze unrekted or remokly related to the study drug. Three
levofloxaein-treated subjects died approximately three weeks to three months aftex UKend of study drug
administration. ‘Ike deaths were considered by the investigators to be unrdatcd or remotely related to study drug.

CONCLUSIONS
Levofloxacin was safq weU-tolmted and effeetive in the treatment of subjects with complicated urinary tract
infections or acute pyeionephritis. Mieroblologic eradication rates in the levofloxacin Watment group were
therapeutically equivalent to those observed in the ciprofloxacin group in both the sponsor analysis (sponsor
microbiologically evaluable patients with either emnplieated UTI or acute pyetoncphritis) and FDA analyses(FDA
microbiologically evatuable patients with complicated UTI and FDA microbiologically evaluabk patients with acute
pyelonephritis). Moreover, clinical cure rates were tkapeutieatly equivalent to those of ciprofloxacin for both
sponsor and FDA analyses(samepatient groups as in tbe previous sentence).

Microbiologic eradication rates in microbiologically evaluable subjects ( horn this study alone) support the use of
levofloxacin for the treatment of complicated urinary tract infections due to Escherichia coli, Klebsiella pneumonia,
and Pseudomonas aeruginosa. However, the numbers of patients with other organisms wae too low (in this study) to
support the use of levofloxacin for the treatment of cmnpkated UTI due to otbrx organisms.

Because 100 percent of31 acute pyelonephritis patients wae eradicated of E. eolii thii study (alone) supports the use of
Ievofloxaein for acute pyeloncphritis due to E. coli.
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SIVDY L91-0S9

A multi-center, randomiz@ unblindcd study to compare the safety and efficacy of oral Ievofioxacin with that of
AornefloxacinHCL in the tmatmeat of complicated urinary tract infections in adults.
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‘Mc Emory Clinic, At.lan@ G* USA
Frcdexick R Wittcn,MD. -BrcckcnridgeUrologyGroup, LQuisvillGKY, USA
BaptistHospitalEasgLmdavMG KY, USA
Suburban Medical Center Lab, Louisville KY USA
Norman R Zinncr, MD. - Doctors Urology Group Clinical Rescar@ Foundation, Torrami C& USA

OBJECTIVM
lbe objective of this study was to compare the safety and efficacy of 250 mg of kwofloxacin admhMed orally once
daily for seven to 10 days with that of 400 mg of Iomdloxacin administcxed orally once daily for 14 days in the
treatment of complicated Ull or acute pycloncphrids due to sutmptible organisms in adults.

STUDY DESIGN
The schedule of assessments are kwribed in Table 1. ‘llc study design was similar to study L914J58.

Table 1: Schedule of Assessments
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STUDY POPULATION
Approximatdy 600 subjects, men and women who were 18 years of age or older and had a d~nosis of complicated
UTI or acute pyeloncphritis, were to be enrolled in this study to attain a sample size of at least 147 microbio[ogically
evaluable subjects per treatment group for efficacy anatysis.
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MAIN DIFFERENCES Bl?l’WEEN STUDY L91-058 AND L914J59

cHARACmu!mc SIUDY L91-058 STUDY L91-059

Blinding Double blinded Unblinded
Planned number of sub- 600 subjects 500 subjects

Analyses Planned
Approximately 600 subjects were to be enrolled into the study to provide 294 mieroblologically cvalualde subjects, a
minimum of 147 subjects pa treatment group. Assuming infection eradication rates of 89% for lomefloxacin and
85% for levofloxacin and a significance level of 2.5%, 147 mierobiologically evaluable subjects per treatment group
were rqdre.d to dcmonstra% with 80% power, that the diffcxcnee (Iomefloxaein minus lcvofloxacin) in infection
czadieation rates was less than 15%.

Sponsor’s Analysis Populations
l-he analysis groups were
● Intent-to-Treat — adheres strictly to randomization; thus subjects are included in their assigned treatment

group regardless of any dosing or dispensing errors.
● Modi@d Intent-to-Treat — takes drug dispensing errors into account by grouping subjects according to the

drug actually received. llmse two approaches (modified intent-to-treat and intent-to-treat) classitled only
three subjects differentl~ two were randomized to treatment with Iomcfloxacin but received lcvofloxacin and
one was randomized to treatment with levofloxaein but received lometloxacin (note: DAIDPwouldcomrider

this an “intent-to-treat” analys~ where dispensing errorx are takzn &o account>.
● Moditled Intent-to-Treat with an Admission Pathogen — whichrepresents those subjects in the modified

intent-to-treat group who had a pathogen isolated at admisdon (note: DAIDP terms this “modijk?dintent-to-
treal”).

8 Microbiologically evaluablc subjects - which represent subjects with complicated UTl or acute
pyeloneph;tisa&ordingtotheprotocol-specM&ievaluab~tycriteria.-

lherelationshipbetweenthesegroupsisrepresentedbelow:
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RESULTS
DEMOGR4PH.ICANDBASEUNl?CHARACI’ERISTICS
Sixhundredftity subjects wcat cmrollcdin this study st 29 of the 30 centers. The sponsor intent-to-~ group
included 325 sub@xs who wcze randomized to the lcvofloxacin treatment group and 325 subjects who were
randomimd to the lomcfloxscin treatment group. ‘W demographic and baseline chSrac@istics for the sponsor
modifkdintent-to-treatgroupme summariud in Table 2 and were comparable between the kwofloxacin and
IOmcfloxscin groups.

Tsblc 2. Dcmogrsphic and Bsscline ChsractczisticS Sponsor Modified Intent-to-Treat Subjects
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DISCONTINUE’IION/COMPLETION INFORMATION
Dmritinuation information for the sponsor modified intent-to-treat group is provided in Figure 1.

FQttre ~ DlscontinualbWCoftwletlon Infom’tstiotxModitled Intent-bTreat Subjects
(study U1-059)
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The reasons for premature discontinuation are summarized in Table 3.

Table 3: Reasons for Premature Discontinuation of ‘llwrapy: Sponsor ModMed Intent-to-Treat Subjects
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DOSAGE INFORMATION
‘fbc extent of exposure to therapy is shown by treatment group in Table 4 for the sponsor modifkd intent-to-treat
group.

Table 4: Extent of Exposure to llmrapy: Sponsor Modifkd Intcat-to-T~ Subjects

(Study 1.91-059)
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EFFICACY RESULTS
The total number of subjects cvahablc by the sponsor for microbiologic efficacy at each study ccntcx is abown in
Table 5. Two hundred thirty-two (712%) subjects in the levofloxacin group and 222(68.5%) in the loroeiloxacin
group were microbiologicaliy cvaluablc. ‘llc primary reasons (subjects counted only once) for exclusion from the
microbiologically evaluablc group are summarimd in Table 6. ‘l%emain reasons that subjects in both treatment
groups were not cvatuable was absence of bacteriologically proven infection.
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Table 5. Numbex of Subjects by Sponsor Analysis Group and Center

(Study L91-059)
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Table 6: Primary Reasons for Microbiologic NonEvaluabiity Sponsor Modifkd Intent-to-Treat Subjects

(study L91-059)
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DemographicandBaselineCharacteristics
‘Thedemographicand baseline charactcrktics for sponsor microbiologically cvaluablc sub~ts arc shown in Table 7
and were comparable to those previously described for the sponsor modified intent-to-treat group.
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(. Table7:DemographicandBasclioeCharactma-ticsSponsorMicrobiologicalIyEvaluablcSubjects

(St* L91-059)
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Clinical Outcome
Sponsor Results
‘Ilc clinical response to thezapy for subjects with complicated UTl or acute pycloncphritis who were sponsor
microbiologicallyevaluablcissummaizcdbytmatmcntgroupandstudycenterinTableSa Among sponsor
microbiologicallyevaluabksubjectsinthekvofloxacin&cauncntgroup, 86.6% were cured and 6.7% were improved
at the postthcrapy visit (five to nine days after complaion of therapy), compared with 81.9% and 7.8% in the
lomcfioxacin group. Fourtcea (6.7%) subjects in the kvofloxacin trcxmncntgroup and 21(103%) subjects in the
lomcfloxacintreatmentgroupfailedk@mCnL

FDAResults
Clinical rtsponse 10therapy at thepositherapy visti h summafied by treatment group and study centerfor FDA
microbwlogicaliy evaluable patients with a diagnosis o~complicated UTl in Table 8b andfor FDA microbwlogidly

evaluable patients with a diagnosis of acute pyelonephritis in Table 8c. ln both cases, there is no statistically
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significant treatment &Jerence and ievofloxacinis considered therapeutically equivalent to Iome@xzzcin(95%
conjiience interval of ,mlJ-9.6, 7.S)W~w~for complicated VTl: 95% conftience interval of
~J-34.9, 2.6)=mfor acute pyelonephritis). Notice that therapeutic equivalence is shown in these subgroups even
though the sttuiy was not powered to look at complicated WI and acute pyelonephritis separately.

Note: All conjkience Wervah in this study report are for the @erence “bnejloxacin minus levojloucin”, thus we
are interested in the upper bound oftheco@4enceintewalfordeterminingtherapeuticquivalence.

Table 8a. Clini@ Response Rate by Study Ccntez
Sponsor Microbiologicaliy EvalusbIc Subjects (Complicated UTI or Acute Pycloncphritiq
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Table 8b. Clinical Response Rate by Centcs:
FDA Mkrobiologically Evaluable Sub”Iects(CmnplicatedUTl only)

Levofloxacin Lomefloxacin

Investigator N’ Cure Improve Fail N Cure Improve Fail

Cox 37 36 (97) o (o) 1 (3) 37 35 (95) o (o) 2 (5)
King 24 23 (96) o (o) 1 (4) 22 17 (77) 1
Klimberg

(5) 4 (18)
42 36 (86) 3 {7) 3 (7) 38 34 (89) 3 (8) 1 (3)

Other 66 48 (73) 11 (17) 7 (11) 61 46 (75) 5 (8) 10 (16)

Total 169 143 (85) 14 (8) 12 (7) 158 132 (84) 9 (6) 17 (11)

Numbers showninparentheses are pementaga for that category.
Ttcsults are presented for investigators with 10 or more evaluable patients in each Watmerlt group. All Othr!z
investigators are combined under “other”.

Table8c.ClinicalResponseRatebyCen&
FDA MicroblologicallyEvaluablcSubjects(AcutePyelonephritis Only)

Levofloxacin Lomefloxacin

Investigator N’ Cure Improve Fail N Cure Improve Fail

Other 33 31 (94) o (o) 2 (6) 36 28 (78) 6 (17) 2 (6)

Total 33 31 (94) o (o) 2 (6) 36 28 (78) 6 (17) 2 (6)

Numbersshown in parentheses are peseentages for that category.
“Resultsare presented for investigatorswith10 or more evaluable patients in eaeh treatment group. Ail Other
investigators are combined under “other”. (Note: No investigators enrolled 10 or more patients pa trcament group
with wrotepyeloncphritis who were considered evaluable by FDA.)

To allow for a dichotomous analysis of elhieal reapona the clinical rcaponsc categories “cured” and “improved”
wese combined into a single category of “Clinical Success.” Among sponsor micsobiologieally evaluable subjects
with mmplicattd UTI or acute pyelonephritis, levofloxacin tratment resulted in 933% elinkxd success whiie
lomefloxacin treatment rcauhcd in 89.7% elinieal sueeess, with a 95% confidence intcsval of [-92, 2.0] for the
diffcrcncc (lomefloxaein minus levofloxacin) in success rates (See Table 9a). Cfiniealsuccess rata were considered
thempeuticalty equivalentjor FDA microbwlogically evaluablepatierus with compliixzted V17 (see Table 9b).
Clinicalsuccess rates were not shown to be therapeutically equivalent in FDA microbwlogically evaluable patients

W.th acute pyeIonephritis (see Table 9c), however the sponsor h not rquired to show this. Zhe DAIDP “Points to
Gmider” document says simply that “ifthere &not a su~iient number of patients with pyelonephritis successfully
treated with the investigative agent (minimum:30patientsAarm/Aiy), the listing (in the Iabe!) should not include
pyelonephritir. No statirticalty signijizant treatment ~erence was detected between levojloxacin (94% succe.mrate)
and lomejloracin (94% success rate), which inf“t had the sameobserved success rates.
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Table9a.ClinicalSucc.es@ailureRatesand Confidenec Intends by Study @ntm:
Sponsor Mierobiologieally Evaluablc Subjects (Complicated UTf or Acute Pyelonephritis)
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Table9b. tXnieal Sucass/Faiiure Rat@ and Confdenee Intervals By Study Centec
FDA Mierobio}ogicaily Evaiuablc Subjects (Complieatd UTI Only)

Levofloxacin Lomefloxacin

Investigator ~, Successb N Success 95% Confidence

Interval’

Cox 37 36 (97) 37 35 (95) (-14.4, 9.0)
King 24 23 (96) 22 18 (82) (-36.4, 8.3)
Klimberg 42 39 (93) 38 37 (97) (-7.3, 16.3)
Other 66 59 (89) 61 51 (84) (-19.3, 7.7)

Total 169 157 (93) 158 141 [89) (-10.5, 3.1)

Reauks are presented for investigators with 10 or more cvaluable patients in eaeh tmitment group. All other
investigators are combined under “other”.

‘Clinical sueccss is defined as eitim clinical cure or clinical improvement. Numbers shown in parentheaca are
percentages forthatcategory.
~wo-sided confidence interval for the difference (lomefloxacin minus levofloxacin) in clinical success rate.
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Table 9c. Clinical Success/Failure Rstcs and Confiden= Intervsls By Study Cemcc
FDA Mierobiologieally EvaIusble Subjects (Acute Pyelonephrids Only)

Levofloxacin Lomefloxacin

Investigator ~, Successb N Success 95% Confidence
Interval=

Other 33 31 (94) 36 34 (94) (-13.5, 14.5)

Total 33 31 (94) 36 34 (94) (-13.5, 14.5)

Tlesultssrepresentedforinvestigatorswith10ormoreevsluablepsdentsineaebtreatmentgroup. AUother
investigators are combined undcx “otbcr”. (Note No investigators-rerolled 10 or more patim-ts ~ treatment group
with acute pyelonephritis considaed evaluablc by FDA.)
‘Clinical success is defined ss eitk clinical cure or elirdeal improvczneat, Numbers shown in parentheses are

PQm for that category.
~wo-sided confidence intaval for tbc difference (Iornefloxaein minus Ievofloxacin) in clinical success rate.

Clinical ResponsebyPathogen
fllinicrdresponse rates for sponsor miesobiologicdly evaluable subjects with complicated UTI or acute pyelonephritis
and infected with uropaihogens of interest alone or in combination with other pathogens sre shown in Table10a.E.
coli and K. pnewnoniae were tie most prevalent pathogens in botb treatment groups.

182

Tdle10b summarizes clinical re.rponseby pathogen for FDA microbwlogicalty evaluablepatients with complicated
V17and Table Mc summaties clinical response bypathogen for FDA microbiolagicaliy evaluablepatients with
acute pyelonephrdir. Z5e FDA anaiyses incld ody those pathogens requested by the sponsor in their Mel.
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Table10b. Clinical Response for Subjects with Pathogens of Primary Inmcsc
FDA Micrrihinlnoictdlv ?%duahle SIlhimts (Cnmnlitvwd TT’TT~nlv).— ..- .- —.-. --- .-— —.—----- ___ __ ----- .-—— - . . . ... /

Levofloxacin Lomefloxacin

Pathogen N’ Cure Improve Fail N’ Cure Improve Fail

Cf trobecter freiukd.ff 5 3 (60) o (o) 2 (40) 4 3 (75) 1 (25) o (o)
EnCerobactercloacae 5 5 (loo) o (o) o (o) 6 4 (67) o (o) 2 (33)
Escher~chiamlf 92 80 (87) 7 (8) 5 (5) 78 72 (92) 4 (5) 2 (3)
Klabsfadla oaytoca 2 1 (50) 1 (50) o (o) 1 1 (loo) o (o) o (o)
K.lebsiella paaumon.t ae Proteus 28 25 (89) 1 (4) 2 (7) 24 19 (79) o (o) 5 (21)
rnirab.flis 10 8 (80) 2 (20) o (o) 9 7 (78) 1 (11) 1 (11)
Pseudonwnas aeruqlnosa 7 6 (86) 1 (14) o (o) 6 4 (67) o (o) 2 (33)
Staphylococcus saprophytf cus 1 1 (loo) o (o) o (o) o 0 (-) o (-) o-
Streptococcus agalactiae 2 2 (loo) o (o) o (o) 3 2 (67) o (o) 1 (43;

Enterococcus faecalfs 6 3 (50) 1 (17) 2 (33) 7 7 (loo) o (o) o (o)
.,. . .. . .. . .Numocrs snown m parcncncscsarcPcrccmagcstorcnacaugory.
‘N=nuxnk of subjcds who had that pathogen alone or in combination with other pathogens.

Table 10c. Clinical Response for Subjects with Pathogens of Prima!y Intcrcati
FDA Microblologically Evaluable Subiccts (Acute Pyc40ncphritia Only)

Levofloxacin Lomefloxacin

Pathogen N“

Escheri cbia CO1i I I (3)

Numbers shown in parentheses arc percentages for that category.
?+nurnber of subjects who had that pathogen alone or in combination with other pathogens.

183



McdkatandStatistiodReviewfwCamplientcdUrinuyTractinfectionsStudyL91459

The ciinical response rates by diagnosis are presented in Table 1la for sponsor microbiologically evaluable subjects
and in Table 1lb for FDA microbiologically evaluable subjcets. Among the sponsor mimobiologically evaluable
subjects in the b?ofloxacin tmatmeat group, clinical success (cured plus improved) was achieved by 93.0% of
subjccls with complicated UT’I,94.7% of subjects with aeutc pyclonepluitis, and 95.7% of subjects with
uncomplicated UTI. In lomefloxacin-treated sub-, tie corresponding proportions of subjects with clinical sueccss
m 883%, 94.9%, and 94.4%, ~tiVdy.

Table 1la Ciinieal Rssponsc Rates by D~osk Sponsor Mkxobiologically 13valuahleSubjects

(8iUwbl-059) - “

Table1lb

Diagnosis

Complicated UTI

Acute Pyelonephritis
Uncomplicated UTI

linicdResponsebyDiagnoskFDA Microbk

Levofloxacln

I@-
169 143 (85)
33 31 (94)
30 26 (87)

232 I200 (86)

Improve

14 (8)
o (o)
3 (lo)

17 (7)

Fail

jTotal

Numbczs shown in parentheses are percentages for that category.

12 (7)
2 (6)
1 (3)

15 (6)

gicallyEvaluableSubjects 1

N’

158
36
27

221
-

Lomefloxacln I

Cure

132 (84)
28 (78)
21 (78)

181 (82)

Improve I Fail

w
18 (8) I22 (10)

?knumbcr ofsubjects who had that diagnosis.

Table 12 displays the clinical response rates for sponsor rrdcrobiologieally cvaluable subjects by diagnosis and
sevaity. Clinical success rates were similar for mild/modc3ate versus severe infections. However, h-e number of
subjects with severe infections in both groups was quite small.
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UinicidSignsandSymptoms
‘llmproportionsofsponsormicrobiologicallyCV61uablcsubjdswithresolution or improvement of clinical signs and

symptoms of UTI st the postttmepy visit arcprcscntcd in Table 13. In gene@ for both the lcvofloxacin and
Iomcfloxacin trcaummt groups, individual signs and symptoms resolved or improved in more them90% of the
sub- emqt for incontincn= (sppmxh@ y 70% in both trcatmm t groups).

Table 13: Proportion of Subjects with Resolution or Improvcutcnt in Clinical Signs ttnd Symptoms Posttkapy
Uiuicsl Assmsmcnc Sponsor Miuobiologically 13valusbleSubjects (Complicated UTI or AcutePycloncphriris)

(study U1-059)

Lmotimdn Lomelkomdn

Sl#M md Symptans ReeolverJ-(%) lm~-(%) Resolved-(%) lmFmwed”” (%)

Dysuie 15WIm (’S32) WI 61 (3.7) 12WI 37 (66s) 7A 37 (5.1)

Frequencf 14w16a (s6.4) 13n69 (7.7) 144n 66 (66.7) llfi68 (6S

Umncy 12w146 (62.2) 16t146 (11 n) 137A 53039s) wt53 (3S)
CVNlenk Pein 63/ m (SS.S) 266 (30) s~ es (645) W 65 (123)

elm 37/ m (67.4) 1/ 38 (25) 42143 (67.7) 0/ 43 (on)

Fever SW 64 (66.1) a! 54 (00) SW 66 (962) 0/ 56 (00

lrsXftinmla 29/ S3 (46-0) 15/ 63 (23s) 43/ es (662) 6/ 65 (Q

Neusee 16/ 16 (ltKLO) 0/ 16 (WI) 19/ lqloon) w 19 (Oa)

Vmming 4/ 4 (lal.o) w 4 (on] 4/ ~lmo) 0/4 (oKl)

UTI - tskwytred In-cm Cm = oosiovatebmlrose.
; S~s and $w@om Pfcseri d dnbsim ti tient d podtheswyewkdim.

Signs and sw@oms were gmdak es norm,mikk,modwde, or swwe. Imprcnemmt WJSdefned as a
decnwseInseversycetegory*W cnmpletemsoUbn.

‘Denrmktetor rwesentsnwnber of e&@ts vAh het •~ or symptom●l edmission.

.

Micrtilologic Results
In vitro susceptibdity of atl pathogens isolatcxiat admisQon in the sponsor modified intent-to-treat subjects with an
admission pathogen is represented in Table 14.

Table14: In Vitro Susceptibtity of All Pathogens Isolated at Admission:
Sponsor Modiiti Intent-to-Treat Subjects With sn Admission Pathogen

(6tUdy L91-059)

No. (%)’ ol Pathogens

Susceptibllty of Pe9mgens LsvotWaeh tmetbxacln

Susceplble 252 (96.6%) 224 (S5.8%)

Moderststy 8usceptble 4 (1 .5%) 20 (7.7%)
Reeistent 5 (1 .9%) 17 (6.5%)

Unhnown 3 2

Totsl No. P&hogens 264 263

● Percentages were lIas8d on nurrber of pethogens with known eusceptbililes.
Pethogens wsre kotsted tom 255 subjects tn the Ievofkmch group end 254
subjmts h the lomefbxsch group.
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Microbiologic Eradication Rates by Subject
The microbiologic eradication rates at the postthcsapy visit for subjects with complicated UTl or acute pyeJonephritis
who were evaluablc by the sponsor for microbiologic efficacy are summmized by treatment group and study ccnti in
Table 15a. Among sponsor microtdologicidly cvduable subjects, the eradication rate was 94.7% in the levofloxacin
treatment group, compared with 92.6% in the lomefioxacin treatment group. ‘k 95% confidenceinterval for the
diffcreme (Iomeflox.acin minus Ievofloxacin) in csadication rata was [-7.0, 2.8]. Microbwlogk enzdkztian rater are
suntmad.zed by treatment group and study centerfor FDA microbwlogicdy evakablepatients with either
complicated WI or acute pyeihephritis in T&k 15b,for FDA micmbwbgicaliy ewduable patiem with complicated
V77 in Table 15c, andforFDA microbwlogicafiy evalua.blepatients with acute pyelonephritk in T&k 15ti In all 3
FDA analyses, no smtiskally signijkwnt treatment &#erences are detected. lnpatie~ WM either implicated VTI
or acute pyelonephritir and inpatients with complicated fJTI(FDA anaiyses), levo~xacin k considered
therapeutically quivaknt to lome~xacin. Inpatients wtih acute pyekmephritk (FDA anatysir), the spomor k not
abk to show therapeutic quivaknce but they are notexpectedto (recall the DAIDP “Points to Conrider” document
requires ordy 30 acute pyelonephritis patie@amu$tudyfor consideratw~ thus the studies are never powered to
show therapeutic e@valence in acute pyelonephritis). For patients with acute pyelanephritir consk.iered
mkrobwlogically evaluabk by FDA, Levojloxacinobtains a 91% eradicatwn rate whik lomejkzracin obtains a 94%

eradicatwn rate.

Table15s. Microbiologic Eradication Rates and Confidence Intervals by Study Centtr
Sponsor Microbiologically Evaluable Subjects (ComplicatedUll orAcute Pyelonephrids)

(SIudy L91-0S9)

U-h ~h

e (Iak.o)
1 (103O)

37 (1000)
13 (WLo)
13 (100.0)
0 (.)
1 (lm.o)
3 (Ian)
1 fire)
3 (I(YJ.0)
s! tl@o)

23 @o)
49 @60)

1 (lmo)

4: ~6;
e C167)
1 (ioo.o)
1 (loon)
3 (7s0)
9 fioo.o)
1 floo.o)
s 4333)
0 (.)
● mfo
0 (.)
2 @37)
4 @371

36 @is)

o pa)
I mm)
o 0.0)

o imj
i(lOao)
2 6s7)
o “PI)+

10 (137) 1.

., .)

i.4t 12;
6.0, 59)
.,
., :;
., .)
-,
.* :;
.,

:;
24’ 133)
?4 45)
-. .)
ia,~]

. . -)

.,

., :;
-, .)
., .)
.0 .)
.,
., :!
. .
., :!
., .)

SZ’ s>;
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,.

Table15b.MicrobiologicEradicationRalesandConfdeaceIntemmkBy Study Ccntec
FDA Microbiologica.lly Evaluable Subjects (Complicated UTI and Acute Pyeloncphritis Only)

Levofloxacin Lomefloxacin

Investigator N, Eradicationb N Eradication 95% Confidence
Intervalc

Cox 37 37 (loo) 37 37 (loo) N/A
King 25 23 (92) 22 21 (95) (-14.6, 21.5)
Klimberg 50 49 (98) 49 47 (96) (-10.9, 6.7)
Malek 13 11 (85) 11 10 (91) (-28.0, 40.6)
Other 77 71 (92) 75 66 (88) (-15.0, 6.6)

Total 202 191 (95) 194 181 (93) (-6.5, 4.0)

%alkmp~@ fortiv=tigtim witilOormomadu~le ptiakk=htimt~up. Allotberinvestigatorsam
combined under “othex”.
‘Numbers shown in parentheses are percentages for that category.
%vc4ied cotildeace interval for tbe difference (Iomefloxacia minus kvofloxacin) in microbiologic abdication rote.

Table15c.MicrobiologicEradicationRatesandConfidenceIntends By Study Centcc

Investigator

Cox
King
Klimberg
Other

Total

FDA MicrobiologicallyEva

Levofloxacin

37
24
42
66

Eradicationb

37 (loo)
22 (92)
42 (100)
60 (91)

169 161 (95)

ableSubjeeta(ComplicatedUT

Lomefloxacin

N

37
22
38
61

Eradication

37 (loo)
21 (95)
36 (95)
53 (87)

Only)

95% Confidence
Intervalc

“N/A
(-14.6, 22.2)
(-14.9, 4.3)
(-16.5, 8.5)

158 I 147 (93) (-7.9, 3.5)

‘ResuItsampresentedfor invcatigatcm with 10 or more eva abk patients in each treatment group. AU other invcstigatom are
combined under “other”.
‘Numbas shown in parentheses am percentages for thatcategory.
~wo-sided mnfid&e interval for&e diffe&nee (lomefk=-minus Ievofloxacin) in microbiologic aadkation rate.

Table 15d. Microbiologic Eradication Ram and Confidence Intervak By Study Centcc
FDA Mierobiologically Evaluable Subjccta (Acute Pyelortephritis Only)

Levofloxacin Lomefloxacin

Investigator N. Eradicationb N Eradi,cati.on 95% Confidence
Intervalc

Other 33 30 (91) 36 34 (94) (-11.7, 18.8)

Total 33 30 (91) 36 34 (94) (-11.7, 18.8)

‘No investigators emolkd 10 or mom patientsper treatmentgroupwith XCUtepyefonephritiswho wereconsidered cvaluable by

FDA. AU investigators sre combti underaotbd’.
~umbers shown in parentheses are percentages for that category.

%wo-sidext confidence interval for the difference (Iometloxacin minus kvofloxacin) in microbiologic eradication rate.
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Microbiologic Eradication Ratesliy pathogen
me microbiologic eradication rates at the postthwapy visit for the sponsor microbiologically evaluabie subjects with
canplicated UTI or acute pyeioncphritis in cacb treatment group are sutnmarid by pathogen category and pathogen
(-N>5 for either treatmmt group) in Table 16a (only includes patbogeas isolated from urine). ‘k overall
microbiologic eradication mtes by pathogca in subjects with complicated WIT oracutepyelonephrids in the
Ievofloxacin and Ioxnefloxacin treatment groupswere94.9%and923%,witha95%canfideaccintcrvd of [-73, 23]
for tbe difference bemveeatmatmeata (lometloxacin minus Ievofloxacin), assuming indcpeadeacc of multiple
pathogens and multiple strains withina subjea

Table 16b summaria?smtkrobwfogk eradicatwn rates by pathogen and pathogen category~or FDA
microbwlogicaliy evaluabk sdjeus with complicated LZH.Table 16c summarizes the same hfonnatwn for FDA
microbwlogical.ly evaluabk subjects with acute pyelonephritir. Note: Eradicatwn ratesfor indivialudpathogens (in
FDA analyses) are shown oniyfor those pathogens requested by the sponsor in their &tbeL

Table16a. Microbiologic Eradication Rates Summarimd by Pathogen Category and Pathogen:
Sponsor Microbiologically Evsluable Subjects (Complicate UTI or Acute Pyelonephritis)

tstudv L91-069)

L9dkMuin Lamdbmafh

I.h@c4kInK w. ~
PaltVgsncUcgal@uhqsn N Emdmwd N Eradcamd klmw*

PAOgen Cusguy

Gm+osms AdScpe 13 15 t7aa 10 13 fna [-311. an
GlamuapwOamct40PM 196 191 tsg 1s0 179 wa (+7. 22J
Tad & Pahogm 2T7 206 t94.9 206 1S? (323 [-75. 23
Td~t3&0d 209 196 (94.71 204 169 t32e (-7.0, 2a

E&tid 119 m msa 118 116 136.3 [41. 24J
~.~ 31 23 ma 2s 23 (320 (-17.3. 1421
-da 11 11 tlm.a 9 Stloom - -
~~ 6 4 (5aQ 8 6fT5.Q --

~~ 9 8 (sag 6 4(ea7)--
Eimwdsar - 7 6 (6S71 6 4(aa7J --
mtiAwxfi 6 4 (6a71 4 4tloo.a - -
E~ ~ 2 2 flm.a 6 6tt~0 - -

‘Nunbasshwninpmmhussawpaacuqufaticxcgay.
t Two-d&d*. oddsnasbu9vduo.sddwdfia- oadaualrnhwlwdlmsdhlliadlido@u
mdmiiontuuwmeddstulfa PM wkhlOa mweackWsdnnbd*Osin Ouhu*8mml**

.“EvdouJondd #mpnslsd#sdfor asd4saatsdmission
●NastudhwuInullgw
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Table16b.=obiologicEradicationRatesbyPathogcaCategoryandPathogen:
FDA Mi~ObiOIO dy )NahIabk Subjects(

Levofloxacin

Mnplieatedu-nonly) -
Lomefloxacin

95%
Confidence
Intervalb

N Eradicated’ N Eradicateda
Pathogen Category/Pathogen

Pathogen Category

Gram-positive aerobic pathogens

Gram-negative aerobic pathogens
13

161

174
169

5
5

92
2

28
10

7
1
2
6

11 (85)
155 (96)

13
146

159
158

4
5

78
1

23
9
6
0
3
7

10 (77)
139 (95)

(-45.5, 30.2)
(-6.3, 4.1)

Total by pathogen

Total by subject
166 (95)
161 (95)

149 (94)
147 (93)

(-7.2, 3.8)
(-7.9, 3.5)

Pathogen

Citrobacter freundii

Enterobacter cloacae

Escherichia coli
Xlebsiella oxytoca
Xkbsiella pneumonia

Proteus mirabilia

Pseudomonas aeruginosa
Staphylococcus saprophyticus

Streptococcus agalactiae

Enterococcus faecalis

3 (60)
5 (loo)
91 (99)
2 (loo)
26 (93)
10 (loo)

6 (86)
1 (loo)
2 (100)

4 (loo)
4 (80)

78 (100)
1 (loo)
22 (96)
9 (loo)
4 (67)
o (-)
2 (67)

(-2.2, 4.4)

(-13.8, 19.4)

4 -(67) 6 (86)

Numbersshowninparentbescs arcpementq~r thatcatcgory.
Atwo-aidedconfidence interval forthediffcrence (Iorncfloxaein minus levofloxaein)inmicrobiologic eradication

ratcwas calculated forpathogenswirh 10ormoreadmission iaolatesincaeh treatment group.

Table16c.MicrobiologicEradkadonllatesby Pathogen Category andPathogen:
FDA Microbiologic Uy Evaluable Sub&ts (Ac -

Levofloxacln

tc Pyelonephntis Only)

Lomefloxacin
95%

ConfidenceN Eradicated’ N Eradicated”
Pathogen Category/Pathogen Intervalb

Pathogen Category

Gram-positive ●erobic pathogens

Gram-negative aerobic pathogens
5

31

36
33

22

3 (60)
30 (97)

33 (92)
30 (91)

2 (50)
33 (loo)

35 (95)
34 (94)

4
33

37
36

31
-

(-6.1, 12.6)

Total by pathogen

Total by subject
(-11.4, 17.3)
(-11.7, 18.8)

Pathogen

Escherichia coli

?@mbersabownin parcnrheseaarcpcxccntagcs forthatcategory.
‘A two-sided conftiencc interval for the difference (Iomefloxacin minus Ievofloxacin) in microbiologic abdication

22 (loo) 31 (loo) N/A

rate was czdculakd for pathogcm with 10 or more sdmission isolates in each treatment group.
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Ihe one pathogenthatwas isolatedfrom blood (E. eoli in lomefloxaein-rreatedsubject~was cxadicated.

MicrobiologicEradicationRatesby Diagnosis and Sevaity of Infection
l’be postthcrapymicrobiologic eradicationratesfor sponsor microbiologically ctiuable subjcc?sin each trcatnmt
group areSummarkedby diagnosis andseverity of infection io Table 17. Subjcets with complicatedUTI had
infectioneradicationratesof 953% and 92.1% aftcztreatmentwith kvofloxsein and lorncfloxaein,rcqecdvcly,
whereassubjectswith acutepyeloncphridshad infection aadkation ratesof 92.1% and 94.9%, rcspecdvcly. For
subjectswith complicatedUTI or acutepyelonephritis,microbiologic cradkadon rates were consistently >90% for
rnild/moderateinfections.

Table 17: Microbiologic EradicationRatesSu “ A by D~nosis and Sevezity of Infeetion:
SponsorMicrobiologic-allyEvaluableSubjects

Et* L9f:069i
Lcudlatadn lanAOsbm

N Er~ f%dmd N Era&xw# Pudstd
brn~uxed UTI

5 3t6flfJ 2
4 3 (75.0 1

163 151 Bzsl 12
lm 149 (s2s 12
1s8 164 (31.7J le
165 1s2 (!K1] 13

2 2(100.0 o

2 2tloaof o
3838 (94.7f2
3736 (64.6 2
aasa 2
a 37 (84.9 2

7 5 m.4 z
6 5(833 1

m 187 (93.tl 14
1= 184 (mg 74

206 182 S23 W

2W 189 (92Q 1s

19 17 (68.9 2
16 16 (68.S 2
19 17 (8Ss ?

(40.0
R5.O
0.41

U.sl
@.3f
(7.91

mol

aol
6?0

E4)
Eol
51 j

me
(lax
(7.0)
(7.1]

t7.n

(7.4)

ria9
01.1)
tla9
(11.11
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Supcrinfcction
In the sponsor mkxobiologically evaluablegroup,six subjects in the Ievofloxaein treatmentgroup and 12 subjects in
the lornefloxaeintrcstmcntgroup developed superinfcctionsandhad the supainfecting organisms isolated at the
postthczapyvisit (See Table 18). For these subjcus, eight of the isolates with known suaeqx.ibiity informationwere
ausecptiblcor modcmtely susceptibleto bothIevofloxaein andIomcfloxaein, and four were resistantto both study
drugs.In addition,four pathogens were ausecptibleor moderatelysusceptible to levofloxacin and resistantto
Iomefloxaeiw the suseeptibtity to both studydrugswas unknown for two isolates.

Table 18. Lists of Subjects with Superinfsetions Sponsor’s h4ierobiologieallyEvsluable Subjcxts

(WAY L91-0S9)

Sd)bd
Swpamy

T* of
Nunber Period Pdhogerl s@c41wn Lewti=dn Lometlaxedn

L-doeedn
POetthempy SovptoceetwS91)QMS Ume susoe~bb Retigti
Pcdhempy Ee4uococeus Ufhe Retidd Re4stti
Postthemp’v AamtoA?ctWcti~c u*a Sueceptibb S-**
Podhempy Kid#dh #wwnowhe Urhe sueQ@llie slIeo@bk
Pmd&umpy Stmptoioccus(eeca& Wine swa@lle Redtiat
Pasthempy Shpl!omus t’ntati lhbe Swptwe SUSc@bk

Lorm4aaoh
Poe!themuy
Poetlhempy
PoetUtempy
Poetthempy
Poeuhempy
P-mpy
Poetmempy
Poetthempy
Podlhempy
Poetthempy
Poeifhempy
Poetlhemwf

tXm&ncter
K&Mem /wmlmo#w
sowmDccue*SW
St@ylacoccve .utwe
Kbbdelbpn+ue?onw
st@*wcve
Eatmcoaw
#xeo%el&l
aMwk& pnulmonk
SI?mm Raereeemws
Eticoce$ia
soSAxOCeLuisihxb

UMe
Urhe
Ume
lhhe
Urne
Ufhe
Urhe
Urhe
Whe
Me
Ufhe
Urhe

SUsc@ble

Microbiologic Response atLong-TermFollow-Up
Of the 336 sponsor mierobiologieally ewduablesubjcetawith complicatedUTI or aeutepycJoncphridafor whom data
wvzcavailableat the long-termfollow-up andfor whom theirlong-termresponse wss neither“unknown”or “not
applicable”,12 (6.7%) of 178 Icvofloxaein-treatedsubjectsand 14 (8.9%) of 158 Iomcfloxaein-treatedsubjects had a
microbiologicrelapse. In most cases thepathogensisolated from rdapaed subjects wcsc still suseqtible to both
Ievofloxaein andIometloxaein. Among mierobiologically cvaluable subjects,rcinfcetions (i.% an infection in whkh
an organismotherthanthe originaladmissionpathogenwas isolated) were seen in 15 Ievofloxaein-treatedsubjcets,
and 18 Iomefloxaein-treatedsubjects. In most eases, the isolates wac found to be susceptible to both study drugs.

Summaryof Key Efkaey Results
lhe elinieal success ratesand microbiologic eradicationratesarcsumtnarhd by d~nosis for the Ievofloxaein and
Iomefloxaeingroups in Table 19 for varioussponsor analysis groups. Therewas eonecmlancc between the clinical and
microbiologicresponses basedon a cross-tabulationof clinical response versus mierob:ologic response (See Table
20).
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Table 19: Surrunaryof Sponsor Key Efficacy Results:Clinical andMicrobiologic Response RatMat Posttkapy for
SubjectsWItbCompkatcdUTI or Acute Pyc40ncpbritis

(Sttriy L91-069)

l.mutirndn Lomefbxmdn

Cfhbd Sum Cthicd ~
w Mlaobbb#c w Mlcmbbb@c a6% Cawence

Re@xueU3rwp Emdcdbm Rdeti Em~bn Roles* tfterwf’

$XmicslR~

McrcOl#oW,TdMlk
1;s9; ~]

tie Pyeime@uttb
14#t&J ~;

Campkded UTWxte Pyeionephrilb ls6RfM (SS3) lemo4 (69.7) (42, a)
MMfll htmd&Tlwt
CUIIPE*UTI 211yg ~; l;yg ~]
&de P@me@rUis
CempkdedUTIW Pydanephlitb 2S6M7 (S23) 24m6s (650) (-12.7,.20)

metidegicei~Ewde
Cam#cded UTI 183J17J g; 16#tg y]
-e Pyelcrm@lie
CmI@aXed UTlL4cufeP@anc@wiib lswm (s4:7) 182Q04 (226) (-TJl, 2s)

~ htent-lmetWithsn Mn4uion P-
Campkxled UTI I&#’i:: $S$ 16ti 63 (60.S)
-e Pyeionepfvttis 40147 (6s.1)
Camplti UTWxte Pydonephdtb 20=29 (69S0 202230 [67s) (7.7, 43)

● Demmhetor h dhbd eucce$sm!e. wed +Imptowd + tiled + undie to evekIde.
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Table 20: Summaryof Sponsor Key Efficacy Results Chss-Tabulation of Microbiologic Response Vczsus Uinical
IWponsc atPostlkrapy for Mkrobiologicaliy EvaluableSubjectsWith ComplicatedUTI or Acute Pycloncphritis
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SAFETYRESULTS

Table21 SU~ the incidence of adverseevents by body system. ‘fhc most frcquenrlyreportedadverse eveats
in bothtreatmentgroups owm’ed in thegastrointestinal(approximately 11%incidence in both treatmentgroups) and
nervoussystems (approximately7%incidence in both treatmentgroups) andconsisted primardyof headachq nausq
constipation,diarrka anddi?zincss. ‘he frequencyof adverse events withii the diffcreat body systems was
gena’ally similarin the two trdment groups, except for skin and appendagesdisorderssuch as pruritusand
photosensitivityreaclion(1.8% for Ievofloxacin and7.5% for lomefloxacin). lle majorityof adverse events were
mitdor moderatein sevcriw, 21 subjectshad advexseevents consideredmarkedin severity(10 in the levofloxacin-
trratedgroup and 11 in the Iomcfloxacin-treatedgroup). Eight (23%) lcvofloxacin-treatedsubjects and 16 (5.0%)
lomefloxacin-trcatd subjectshad adverseevents considered by the investigatorto be probably or definitely related to
studydrug(drug-related). Two subjectshad markeddrug-re4atedadvcxseevcmts(one in the levofloxacin-treated
groupwith rashandone in the lomcfloxacin group with hcqes simplex andphotosensitivity reaction). Of the 647
subjectsevaluablefor safety, 27 (42%) subjectsdiscontinued study drug due to adverseevents, nine (2.8%) of the
325 subjectsevaluablefor safety in the levofloxacin group and 18 (5.6%) of the 322 subjects evaluable for safety in
thelomefloxacin group. These adverseevents inciudcdprimarilygastroint@inal complaints or skin disordersin the
levofloxacin group (nauseaandpruritus)and gastrointestinalcomplaints, skin disorders,psychiatric dkorders, or
centralandperipheralnervous system-reIataisymptoms in the Iomefloxacingroup (mainly nause&dizziness,
insomnia andpruritus).

Four(1.2%) subjectsin theIevofloxacin treatmentgroup and seven (22%) subjrzts in the lomefloxacin treatment
groupreportedseriousor potentiallyserious adverseevents, only one of whkh (dyspnea in a subject who took
Ievofloxacin) was potenthdlydrug-related. lle remainingserious adverseevents were most likely retatedto the
subjects’underlyingconditions. One subject in each treatmentgroup died shortly afterparticipatingin the study, but
nehherdeathwas attributedto study drug. Clinicallysignifkant treatment-erncrgentchanges in clinical laboratory
tests,physical examinations,andvital signs occurredintkquently and were generally comparablebetween the two
treatmentgroup.
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Table21: Incidenceof AdverseEvcats Summarhxdby Body System SubjectsEvahabk for Safety

fBtudy L91-0S9)

Letotindn LOmefhxedn

Batj System
m ~ m% conm-

11’aerw”

mdrohtastkld SydenrDlsaders s *1.1) 3s #12) (49. S.1]
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PSfd’iamc Okwd-

(-15. 4.7)
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Skinmd AfqmdawsTD~* 8 (lS) 24 Cs (22, m)
Mudodrddd System Ds*rs 6 (1S) 6 (1S] (-22, 23)
Rer@rdory SwdemOlsorders 5 (1S) e (2.S)
Wdon Dlexders

(-1.4, 3.3)
2 @&t O Q~) (-1 6, 0.4)

Metdolc ondNutrtlaml Dlexdem 2 (oa f (03 (-15, 0s)
HetwtRde md Rhythn Oleordem 2 (w) 1 (w (-15, 0s)
Pldekl, Heedhg 6 ClottingDisor~ 2 @s) 2 (0s) (-1 .4, 1.4)
Re~dive Disuders, Femd~ 2 (l@ 4 Om (-1.7,3.4]
Heeskq ti WstibdW Disodcss 1 (03) 1 @-3) (-10, 10)
SpecialS~ Other,Drscders 1 (W
CardiiW Disorders,Qenuel
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(4s, 3.1)
1 (w$ o (m) (-1.1, 0.4)

RedSmce Mechmtsm Disorders 1 (0.3) 4 (12) (JJfi, 2.4)

Tal W Aduer= Eds (%) 74 (22.6) foo (M .1) (1.3, 1s2)
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Advczsc cvcms (@mary terms)reportedfor at least 2.0% of subjects in tither tratment group arepresentedin Table
22. TIICmost frequentlyreportedadverseevent was nau~ which occumd at a comparableratein the lcvofloxacirl-
andIorncfloxacin-treatedsubjects(4.3%versus4.7%). Of themmrdningadvasc events, headache was more
common with levofloxacin, while dizziness,pruritus,andphotoscmsitivityreaction were more cmmnon with
Iomefloxacin.

Table 22: Incidenceof FrequentlyReported(22.0%) Adverse Evcam
Summarizd by Body System andPrimaryTerm Subjects Evaluable for Safety

(Btdy L91-0S9)
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l%c majorityof adverseevema were mild or moderatein severity. Ten subjects in the kwofloxscin treatmentgroup
_ one Ormore ~~ CVCIIKof m~ SCVC@Iof tiOUS W: with the exqtion of two rcpom of diamhea
in levofloxaeiri-treatedsubject2702, no single event was reporkd more thanonce (see Table 23). Eleven subjects in
the Iomefloxacin treatmentgroup also reportedone or more markedadverseevents, ineludi.ngphotowmsitivity
rcaetionin threesubjects andgastrointestinalhemorrhagein two subjects. Most of the markedadverse events were
eonsidczedby the investigatoras unrelatedor remotelyrelatedto thestudy drug. One subject in c!aehtreatmentgroup
hadmarkeddrug-relatedadverseevents (rashin one levofloxaein-treatedsubjeet andheqea simplex and
photosensitivityrcaetionin one Iomefloxaein-treatedsubject). Fourof the 21 subjectswith markedadvaae events
discontinuedstudy drug tmtment (two in eaeh group).

Table 23: SubjectsWith Mvcrse Evmts of MarkedSevesity

(studyL91-0S9)
Sqed
Nunber A@ Sex ~ Event RetWon#@ To Drug”

LumttOsedn
a
72
w
3s
71
w
S4

S7
w

a2

Lonwame&l
e3
75
W

S2
27

39
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w
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74
s

F
F
M
F
M
M
F

F
F

F

F
F
F

F
F

F
F
F
F

F
F

W Prnn
RaSI
UriwV Retention
f)e~esdm$
Camhana(prC6tdeC4m@
Insomria
Adhuia
Neusea
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Oi.mtme
Dlmttee
Hype!tensbrr~ed

Cem~bx Dieorde#
01 Hemrrhe#
~hd Pant
Mhede:
Diesemh- I-IX Coagrldlon

~;~$F~~
sepsis
PtdmmsSivty Reedirn
PtdoeensSivSy Todc Radrn
Smnndera
Hedethe
EctopicPregws#
K&mid
HeiPee Sin@ex
Phdo~nsMvty ReedaI
MoUh Dry
Beck Pein

Renrcte
PmWk
Norw
None
None
Possible
Remde
Remote
Poesilie
PoeWe
Remde
Poedble

None
None
Remote
Remote
None
None
Nom
Norm
Pmdtie
Poedlie
Pmthte
None
Nom
Nom
Prow
Pm-b
Nom
Nom

, Based on rnveat@ator’aaaaeasment
bStroke.’ Subject also had a markedlyabnormallaboratoryvalue.
w Subjeet diaeorttinued due to adverse event

~Seriousor potentiaHy serious adverse event

Adverse Events By Gender
‘Ihc overall ineidewe of advase events was higher in women thanin men for both the Icvofloxaein group (28.4% vs.
13.7%)and the lomcfloxacin group (35.9% vs. 2 1.0%). This difference wa.. primarilyattributedto adverse events of
theGI system and the centralandperipheralnervous system. When comparing the incidence of drug-relatedadvrxse
events, it was noted thatall eight drug-relatedevents (mainly GI system) reportedin the Ievofloxacin treatmentgroup
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occumcdin women. When comparingthe incideme of markedadverse events, all 1I markedadvaac events in the
Iomcfloxacintreatmentgroup omurcd in women.

DiacxmtinuationsDue to Advaac Events
Of the 647 subjccls cvaluablc for safety, 27 (42%) subjects discontinuedthe study drugdue to adverse events,
including nine (2.8%) of the 325 subjectsevaluablc for safety in tie lcvofloxacin tratmcnt grOUP and 18 (5.6%) of
tbe 322 subjectsevaluable for safety in the Iomcfloxacin tmatmcntgroup. A summaryof discontinuationsdue to
adverseevents appearsin Table 24.

Table 24: SubjectsWho Diacontinuti ‘flmapy Due to Mvcrse Events

(study L91-059)“-

Numb! Am
Lcvohtadn
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63
n

67

54
41
73
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73

62
73
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73
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54
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70
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61
74
66
63
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1
1
e
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7
1

:

:
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8
2

2

5
7
1

6

2

2
5
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3
1
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4
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6
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3
7
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9
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196



Me&atandStatisticalReviewf~ *pi* UrinAIYTractInfkctkxuxStudyL91459

serious or PotentiallySeriousAdverse Events, IncludingDeaths
Four(1.2%) subjects in the kvofloxacin treatmmtgroup and seven (2.2%) subjectsin tbe lomefloxscin trcabnent
groupreporteda serious or poteatiidlysaious advczacevent duringor up to approximatelyone month after
completing study therapy,includingone kvofloxaein-treated subjeet (~ andone lomefloxacin-treatedsubject
~wbo died approximatelyonemontb aftczeompledng study therapydue to progression of theirunderlying
disease (See Table 25).

In one case ~yspnca), tbeaaious advcraeevent was judged by tbe investigatorto be probablyrelatedto study
drug.In all othezcasea, the events were eonsidcxedby the investigatorsto be undated or remotely relatedto the study
drug(or of unknown relation} most were attributedto tbe subjects”underlyingauditions. Of the 11 subjects with
acriousor potentially acriousadverseevents, two subjects withdrew from the studybecause of tbe adverseevcats.

TabIe25 SubjectsWho Had Serious or PotentiallySerious Mvcrse Events
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ClinicalLaboratoryTcsta
Ike were no clinically significantmean cbangcs from admission for any laboratoryanalytc in the lcvofloxacin-
trcatcdor lomclloxacin-treatedgroup, with comparableresultsin bothgroups. A summary of markedlyabnormal
labmatoryvalucaaftertherapystartin subjectswith admissiondataavailableia shown in Table 26. A list of subjects
-~~g -~t~g=t markedabnormalitiesie pcescmcdin Table 27.

Table26: incidence of Treatnumt-EmergentMarkedlyAbnormalhboratq Values: Subjects Evaluablc for Safety

(studyU1-059)

Wofhrach LnrrWorracin

UboratoryTeat Proportiong % Praportton”%

Blood ChaantatIY
Elevated Glucose 4/304 1.3
DecreasedCilucoae

7t301 2.3
3/304 1.0

Elevated Potaeehm
3nol 1.0

CL(3O6 0.0 ln96 0.3
ElevatedAkaEne Phosphate 0f306 0.0 llz97 0.3

liematob~
Decreased NeubopNls 2297 on93 0.0
Decreased Lymphocytes 6n97 x on93 0.0

. Numerator = nutier of subjects wtth a treatrnent-emergant markedly abnormal les4
value, and denominator=numberofsub~ctsevaluable(le.,admisabnad
pOSfZhewtia anfawbla)forthtianakle.

Table 27: SubjectsWho HadTreatment-EmergentMarkedlyAbnocmalLaboratoryValues:
SubjectsEvaluablefor Safety
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(. SUMMARY AND DISCUSSION
Sponsor rnicmbiologicallyewluablc subjeets with complicated UTI had infection eradicationrates of 953% and
92.1% afteztreatmentwith Jevofloxacinandlornefioxacin,mpecthdy, whereassubjects with acute pyelonephritis
had infecdon eradicationratesof 92.1% and 94.9%, mpectively. In subjects with complicated UTl or acute
pyeloncphritis,levofloxacin tmtmcnt resultedin 99.2% eradkadon of the most commonpathogen (E. coli), 933%
eradicationof the second most common pathogen(K. pneumonia), and 100%aadkation of the thirdmost common
pathogen(P. mirabilis). The correspondingra@ for lomefioxacin wcze 98.3%, 92.0%, and 100%. Levofloxacin
treatmentalso provided clinical responses comparableto those observed with lomelloxacin. When the clinical
responsecategories“cured”and “improwxi”were combined into a single category of “ClinicalSumessY the clinical
success rateaamong thesponsor microbiologicallycvaluable subjects with campiicated Ull or acute pyclonephritis
were 933% with Icvofloxacin and 89.7% with lomefloxacin, with a 95% confidence intmfal for the difftzencc of
[-92, 2.0]. Only 12 pathogens among all pathogensisolated at admission were ultimately identifkd as resistantto
lcvofloxacinvasus31 for lomcfloxacin. In addition, 15 of the 31 Iomcfloxacin-resistantpathogens were fully
susceptibleto lcvofloxacin.

The overaltincidence of adverseevents was lower in the.lcvofloxacin treatmentgroup (22.8%) than in the
lomcfloxacin treatmentgroup (3 1.1%). Gastrointcatinalandcentralandpcriphezalnervous system symptoms were
themost common adverseevents, andoceurrcdata frequency of approximately11%and 7%,respectively. In
addition,skinand appendagesadverseevents (primarilypruritusandphotosensitivity reaction)were reportedby a
statisticallysignificantly higherproportionof Iomcfloxacin-treatedsubjectsthanhwofloxacin-treatedsubjects.
Dizziness, pruritus,andphotosensitivityreactionoccumedmore often in the Iomefloxacin group (4.3%,2.8%, and
22%, respectively) thanin the levofloxacin group(0.9%, 1.2%,and0.0%, rcapectivcly),whereasheadache occurred
mme often in the levofloxaein group (4.6%) thanin the lometloxacin group (2.8%).

‘l%emajorityof adverseevents were assessed as mild or modexatein severity. Eight (23%) subjects in the
levofloxacin treatmentgroup and 16 (5.0%) subjectsin the Iomefloxacin treatmentgroup had adverse events
consideredby the investigatorto be drug-related.The only drug- relatedadverseevents reportedby z 1.0%of the
subjectswerevaginkis (1.0%)in the Ievofloxachrgroup andphotosensitivity reaction(12%) in the lomefloxacin
group. Of the two subjectswith markeddrug-relatedadveraeevents, one was in the Ievofloxacin group (rash) and
one was in the lomefloxacin group (photosensitivityreactionand herpessimplex). Nine (2.8%) of the 325 subjects
evaluablefor safety in the Ievofloxacin group and 18 (5.6%) of the 322 subjectsevshable for safety in the
lomefloxacin group discontinuedthe study drugdue to adverseevents. Four subjects in the levofloxacin group and
seven subjectsin the Iomefloxacingroup reportedscrous or potentialityserious adverse events, only one of which was
probablyrdated to study drug (dyspnea in a sub@t who received levofloxacin).

One subjeclin each groupdied approximatelyone month aftercompleting study tkapy. Neithcxdeathwas
txmsideredby the investigatorsto be relatedto study drug.

CONCLUSIONS
Lcvofloxain was safe, well tokzatd, and effwtivc in the trwtrmxt of subjectswith complicated urinarytract
infections. Clinical curerates,clinical success rates,and microbiologic eradicationrates in the Ievofloxacin treatrrtemt
groupwereconsidcxedtherapeuticallyequivalentto those observed in the lomefloxacin group for FDA
microbiologicallyevaluablepatieatawith eith complicatedUTI or acutepyelonephritis.

Complicatedurinarytractinfections due to Escherichiacoli,Klebsiellapneumonia, and Proteusmirabiliswere
supportedby this study. Complicatedurinarytractinfections due to otherorganisms(sought in the proposed IabeI)
were not supportedby this study alone because thenumbersof patientswho had complicated U13 due to these
organismswere too low (< 10 patientsin the levofloxacin arm).

~is study alone supports the indication of acutepyelonephritisdue to E. cofi.
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REVIEWERS CONCLUS1ONS OF EFFICACY FOR COMPLICATED URINARY TRACT INFECTIONS
AND ACUTE PYELONEPHRITIS
Because low numbcraof organismswcxeidentifiedas the etiology forcomplicatedurinarytractinfections,a
combinationanalysiswasperformedtoassesthemicrobiologiceradicationratesbypathogencategoryandpathogen
inFDA microbiologically cvaluablesubjects.‘TM mmbincdanalysisisshowninTable1.Ike resultsindicatethat
thecombinationofthetwopivotalcomplicatedUTlstudicasupportthetmatmcntofcQmplicatcdUTT forinfections
duetoEscherichiacog KlebsieUapneunwniae,Proteusmirabilis,PseudomonasaeruginosizEnterococcusfaecalk,
and Enterobacfercloacae. Klebsiellaoqloca Staphykxoccussaprophyticus,Citrobacter@diL ad Streptococcus
agalizdae were alsosought by thesponsorin the proposed label. However, the combined analysis did not support
this claim because tlwrewere too few patientsthathadcomplicatedUTIduetotheseorganisms(C 10 organismin the
combined levofloxacin treatmentarmsfor the two studies).

Table 1. CombMxl Analysis of MicrobiologicEra&ation Ratesby PathogenCategory and Pathogen: FDA
MicrobiologicallyEvaluableSUb@K-(COI

Pathogen Category/Pathogen

Pathogen Category
Gram-positive aerobic pathogens

Gram-negative aerobic pathogens

Total by pathogen
Total by subject

Pathogen

Ci trobacter freundii
Enterobacter cloacae

Escherichia CO1i
K1ebsiella oxytoca

Klebsiella pneumonia
Proteus mirabilis

Pseudomonas aeruginosa

Staphylococcus saprophyticus

Streptococcus agalactiae
Enterococcus faecalis

plicatrxl(JTIOniy) - Stu~

Levofloxacin

N

23
279

302
282

7
13

140
6

54
19
17
1
2
12

-

Eradicated’

20 (87)
266 (95)

286 (95)
265 (93)

5 (71)
13 (loo)
136 (97)
6 (100)
52 (96)
18 (94)
13 (76)
1 (loo)
2 (loo)
10 (83)

SK9i43S8andL91~59

Ciprofloxacin or
Loxnefloxacin

N

25
247

272
262

7
9

130
5

37
11
13
0
4

17
-

Eradicated”

17 (68)
235 (95)

252 (93)
243 (93)

6 (86)
8 (89)

129 (99)
5 (loo)
35 (95)
11 (loo)
11 (84)
o (-)

4 (100)
12 (70)

Wumbcrsshowninparenthesesarcpcxccntagcaforthatcategory.
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‘l’heonly organismfor acutepye40nepbritisthatthe sponsor indicatedin tbe proposed labeling was Escherichiucd.i.
When combining the two FDA analyses for the microbiologic eradicationratesamong microbiologically cvaluablc
subjects(Table2),it can be seen tiat levofloxacin clearlywas efficacious in the treatmentof acute pyelonephritis due
to &cheIichia Wfi.

Table 2. MicrobiologicEradicationRatesbyPathogenCategoryandPatbogcn:
FD

.

A MicrobiologkallyEvaluableSubjects(Acute Pyelon@ritis OnIy) ~S&dies K91&8 andL91-

Levofloxacin Ciprofloxacin or
Lomefloxacin

Pathogen Category/ Pathogen N Eradicated’ N Eradicated’

Pathogen Category
Gram-positive aerobic pathogens 13 10 (77) 13 9 (69)
Gram-negative aerobic pathogens 72 70 (97) 84 82 (98)

Total by pathogen II85 80 (94) II97 91 (94)
Total by subject 78 73 (94) 92 86 (93)

Pathogen

Escherichia coli 53 53 (loo) 71 69 (97)

‘Numbersshown in parenthesesarepcmentagesfor thatcategory.

)31
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MEDICALAND STATISTICALOFFICER’SMAIN SAFETY CONCLUSIONS

‘he datasubmittedfrom &Ms 20-624 and20-625 suppcuttie safety of levofloxacin when given for those indications
~Pos~. me ~q ad to~fity Profik$wcxccomp@le to approvedcomparatorantimicrobialagents and
otherquinolone agents given for similarindications.

Detailed anaiyscaof syndromcaanddisordcxsassociatedwith the administradonof some or all quinolonc agems-
hypoglyccrnQ seizures, tendonrupture phototoxicity,pancrcatitis,cardiactoxicity, crystall~ ocular toxicities,
rhabdomyolysis,and the multipleorgan-systemcwmrsthatchamctmzc- tbe “tcmafloxacinsyndrome”-indicate that
tbe expected risk of these evcms among levofloxacin-tratcd subjectsappearsto be quite low. Of note is the markedly
Iowcrincidence of phototoxicityas comparedwith iomclloxacin whca given for complicated urinarytractinfccdons.
The dataindicatethatlcvofloxacittis not lildy to have the safety problems associatedwith tcmafloxacin.
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Me&al and StatisticalSafety RcvicxwNDAs 20-634 and20-635

MAIN MEDICALAND STATISTICALOFPICER’SCONCLUSIONS

1) Lcvofloxacin (tabletssnd iv. solution) is safe for the proposed indicationsof
uncomplicatedskinandskin structureinfections, canplicatcd urinary&t infections, acute

pycloncphritis,community~uircd pncumonk acute bactaial exacerbationof chronic bronchitis,andawtc
Mete.rMsinusitis.
2) Lc.vofloxacin(tabletsand iv. solution) is efficacious for the proposedindications (mviewcd by this Medical
Offkxz) of uncmnplicatcdskin andskin s@uUurcinfections,
canplicatcd urinarytractinfectionsandacutepyc40ncpbritis.Formainefficacyconclusions for acute bactaial
sinusitis, communitysquired pncumo~ andacutebactaial cxacexbationof chronic bronchis.

w&24?Ma
RobertHO@iXIS M.D. WM.& T.M. Nancy MIA PhD.
Me&ml Reviewer StadsticalReviewer

cc: Archival:NDA 20-634
AIChiV* NDA 20-635
HFD-520
HFD-520/Dr. Hopkins
HFD-520/Dr. sillii
HFD-520/Dr. Frank
HFD-520/Dr.Albuane ~ ‘{}~~t
HFD-520/Dr. Abrccht
HFD-520/Dr. (kTO]OViCb
HFD-524)Klr.Rigid
HFD-520/Dr. Lilt
HFD-520fDr. Josbi
HFD-520/Dr. King
HFD-520tDr. Shtxty
HFD-520/Dr. Ajayi
HFD-520/Ms. Laane
HFD-725/Dr. Harkins

./

,,’
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{Complete for all original applications and all efficacy supplements)
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20..bb33+/
DAI LAIPMA # 2 - Supplement # — Circle one: SE SE2 SE3 SE4 SE5 SE6

HFb - 52Q Trade and generic names/dosage form: ~eV~Qwfi”fl (I ev’o$lotic;~ Action: A? AE NA

Applicant R.tiJ.??*ms- Therapeutic Class Is “’
Indication(s) previously approved
Pediatric information in labeling of approved indication(s) is adequate _ inadequate _

Indication in this application I@+ Qpp ~al - {For supplement
answer the following questions in relafidn to tha proposed indication.)

_l.

_ 2.

-3.

PEDIATRIC LABELING IS ADEQUATE FOR ~ PEDIATRIC AGE GROUPS. Appropriate
information has been submitted in this or prewous applications and has been adequately summarized
in the labeling to permit satisfactory labeling for all pediatricage groups. Further informationis not
required.

PEDIATRIC LABELINGIS ADEQUATE FOR CERTAIN AGE GROUPS. Appropriate information
has been submitted in this or previous applications and has been adequately summarized in the
labeling to permit satisfactory labeling for certain pediatric age groups (e.g., infants, children, and
adolescents but not neonates). Further information is not required.

PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further information
is required to Qermit adequate labeling for this use.

a.

b.

c.

_ d.

A new dosing formulation is needed, and applicant has agreed to provide the appropriate
formulation.

A new dosing formulation is needed, however the sponsor is either not willing to provide it or is
in negotiations with FDA.

The applicant has committed to doing such studies as will be required.
(1) Studiesareongoing,
(2)Protocols were submitted and approved.
(3) Protocols were submitted and are under review.
(4) If no protocol has been submitted, attach memo describing status of discussions.

If the sponsor is not willing to do pediatric studies, attach copies of FDA’s written request that
such studies be done and of the sponsor’s wrinen response to that request.

K_ 4. PEDIATRIC STUDIES ARE NOT NEEDED. The drug/biologic product has Iinle potential for use in _
pediatric patients. Anach memo explaining why pediatric studies are not needed.

_ 5. If none of the above apply, attach an explanation, as necessary.

FOR ANY OF THE FOREGOING ITEMS, AS NECESSARY. \

,’ 9/2- -% .
Date

~ %k”::- 20”b3 c

.,

NDAIPLA Action Package
HFD-006/ SOlmstead (plus, for CDER/CBER APs and AEs, copy of action letter and labeling)

NOTE: A new PediatricPage must be completed at the time of each action even though one was
prepared at the time of the last action. (ravised I

**
Safety and effectivenessin children and adolescents below the age of 18 yearsofage

have not been established. Quinolones, including Ievofloxacin,causes arthropathy and
2

osteochondrosis in juvenile animals of several species. (See WARNINGS.) **



DEBARMENT CERTIFICATION

The R.W. JohnsonPharmaceuticalResearch Institutecertifiesthat we did notand
will notuse inany capacitythe servicesof any persondebarred under subsections
306 (a) or 306 (b) of the Federal Food Drug and CosmeticAct in conn_@ionwith
this Four-Month Safety Update to our pending New Drug Application.
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MED[CAL OFFICER’S REVIEW
OF FINAL SAFETY UPDATE

Levofloxacin NDAS 20-634 and 20-635

On December 3,RPI submittedthefinalsafety updatefor NDAs 20-634 and 20-635. It was agreed that
this informationwould be submitted in a summary format at the November 19, 1996 meeting. Tltis
summary contains information received since the October 31, 1995 data cut-off date for the Four-~onth

Safety Update.

Itisestimatedthatapproximately millionprescriptionsfor Ievofloxacin have been filled in Japan. In
addition, levofloxacin has been given to approximately10,000 subjects who participatedin clinicalstudies

donducted intheUnitedStates,Japan,andothercountries.

Thissafety updatemainlycomprisedserious adverse event repotts from ongoing

studies that were not
considered as primary or supportive studies, or from marketed product information from Japan.

A study was considered “primary” for the purpose of safety analyses if it was a pivotal eflie.acy study or a

primary PK studyor it was sponsoredby PILL

Primary Studies

Intheprimarystudies: therewere fournew subjectswho reportedserious adverse events from one study
(HR355/1/USA/103/GP) sponsored by PRl (Sponsor Tablel).

Other Sources

Safety information was also gathered from other studies, spontaneous safety information from Japan, and a

literature review.

Other Studies
A total of 13 studies were conducted: four by seven by one by NIH,andone
by Eightofthe 13 studies had new or updated saf& information (serious adverse events, SAES)
as shown inSponsorTable2. As of July 31, 1996, SAES hadbeen reported for 382 subjects in these eight

studies, including 1I 3 subjects who died.

As seen in Sponsor Table 2, the percent of patients with serious adverse events among studies ranged

between 29’.and 17!4.for Ievofloxacin and between 4?Z0and17’%for controls. The percent of deaths

among studies ranged between O% and 8°/0forlevofloxacinandbetween1‘Aand 9?! for controls. The

highest number of serious adverse events and deaths occurred in a study of suspected bacteremisdsepsis

(HR355/2/MN/304-SP) where 8% and 9% of patients died in the Ievofloxacin and imipenarn control arm,
respectively. There is no evidence to suggest that levofloxacin is associated with more serious adverse
events or deaths as compared with control agents when used to treat similar indications.

Review of Sponsor Table 3 which details the incidence by body systemand primary term of new serious .,
adverse events reported from other studies, suggests that there is no significant differwsce inSAE

frequency when comparing Ievofloxacin with comparison agents.

Thirty-three deathswere reported in an NIH-sponsored trial evaluating the treatment of pulmonary
mycobacterium tuberculosis in HIV infected subjects filed to NIH IND conducted with

Ievofloxacin (Sponsor Table 4). For patients whom causes of death was identified, they primarily died of
their underlying diseases.

Marketed Product Information from Japan
Sixty new SAES were submitted to PRI from November 1, 1995 to July 31, 1996. It is estimated that
approximately~million additional prescriptions have been filled during the period between Januaty and



Medical and StatisticalSafety Rcvictw NDAs 20-634 and 20-635

MAIN MEDICALAND STATIS’IXAL OFFICER’SCONCLUSIONS

1) Lcvofloxaein (tabIdsandiv. solution) is safe for theproposed indications of
uncomplicatedskin andskin strueturcinfections, complicated urinarytractinfcctiaas, acute

pyeloncphritis,communityacquiredpncumoni~ acute bacterialexacerbationof chronic bronchitis,snd aeutc
bactaial sinusitis.
2) Lcvofloxaein (tabletsandiv. solution) is efficacious for the proposed indications (reviewed ~y~i Medical
officer)off , uncomplicatedskin and skin SUUeturcinfections,
complicated urinarytractinfeuions andmxe pyeloncphritis. For main efficacy conclusions for xmte baetaial

sinusitis, community acquiredpncumoni&andacute baetaial exacerbationof duonic bronchis.

RobertHop&us MD. M.P.H.& T.M.
MedicalReviewer

cc: Archival:NDA 20-634
Archival:NM 20-635
HFD-520
HFD-520/Dr. Hopkins
HFD-520/Dr. Silliman
HFD-520/Dr. Frank

HFD-520/Dr.Abmht
HFD-520/Dr.OavrOlovich
HFD-520/Dr. Fcigal
HFD-520/Dr. IA P

HFD-520/Dr. Joshi
HFD-520/Dr. King
HFD-520/Dr. Shefty
HFD-5201Dr. Ajayi
HFD-520M4s. Lcsane
l-IFD-725/Dr. Harkins

Nancy SillirddPhD.
StatisticalRcviewa
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TABLE 3: INCIDENCE BY fK)DY SYSTEM AND PRIMARY TERM OF NEW

sfsRious ADVERSE EvEbJTs REIJORTEO FROMOTHER ~sTUOIES

(NOVEMBER 1.1995 THROUGH JULY 31. 1996)

BODY SYSTEM ORUGCODE PRIMARY N

BODY AS A WHOLE - GENERAL DISORDERS LEVO ADE. NOS 2

CARDIOVASCULAR DISORDERS. GENERAL

CENTR & PERIPH NERV SYST DISORDERS

COLLAGEN DISORDERS

FETAL DISORDERS

GASTROINTESTINAL SYSTEM DISORDERS

..-: FSU lBIQO Nowmwx i9%mbc
,- :

COMPARATOR
LEVO
COMPARATOR
LEVO
COMPARATOR
LEVO
COMPARATOR
LEVO
LEVO
COMPARATOR
LEVO
COMPARATOR
LE VO
COMPARATOR
COMPARATOR
LEVO
COMPARATOR
LEVO

LEVO
COMPARATOR
LEVO
COMPARATOR
COMPARATOR
LE VO

LEVO
LEVO
COMPARATOR
LEVO
LE VO
COMPARATOR
LEVO
COMPARATOR
LE VO
LEVO

LEVO

COMPARATOR

COMPARATOR
LEVO
COMPARATOR
LEVO
COMPARATOR
COMPARATOR
COMPARATOR
LEVO
COMPARATOR
COMPARATOR
COMPARATOR
COMPARATOR

,/ ‘ LEVO

, COMPARATOR
COMPARATOR
COMPARATOR
LEVO

ADE. NOS 1
ASTHENIA 2
CHEST PAIN SUBSTERNAL 1
CONDITION AGGRAVATED 10
CONDITION AGGRAVATE 14
FEVER 1
FEvER 2
HYPERPYREXtA MAUGNANT 1
lNFECTION TBC 2
INFECTION TBC 1
MALAISE 1
MALAISE 2
MULTISYSTEM ORGAN FAILURE 1
MULTISYSTEM ORGAN FAILURE 6
SUOOEN DEATH 2
THERAPEUITC RESPONSE DECREASED 6
THERAPEUTIC RESPONSE OECREASEO 7
Therapeutic RESPONSE INCREASED i

CARDIAC FAILURE
CAROIAC FAILURE
CIRCULATORY FAtLURE
CIRCULATORY FAILURE
HYPERTENSION PULMONARY
HYPOTENSION

BRAIN STEM DISORDER
COMA
CONVULSIONS
CONVULSIONS GRAND MAL
ENCEPHALOPATHY
ENCEPHALOPATHY
HEMIPLEGIA
HEMIPLEGIA
MENINGITIS
PARALYSIS

WEGENER’S GRANULOMATOSIS

ATRIAL SEPTAL OEFECT

ABDOMINAL PAIN
DIARRHEA
DIARRHEA, CLOSTRIDIUM DIFFICILE
DiVERTICULITIS
DIVERTICULITIS
OUODENAL ULCER HEMORRHAGIC
GASTRIC ULCER
GASTROINTESTINAL DISORDER NOS
GASTROINTESTINAL DIcORDER NOS
GI HEMORRHAGE
HEMATEMESIS
ILEUS
lNTESTINAL OBSTRUCTION
INTESTINAL OBSTRUCTION
INTESTINAL PERFORATION
NAUSEA
PANCREATITIS

F‘;)5’

3
4

1

2

1

2
1

1

2

1

2

1

1

2

1

1

1

1

1

1

1
.-

1

}

1 .,’

3

2

1

I

1

1

1

1

2
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TABLE 3: INCIDENCE BY BODY SYSTEM AhJD PRIMARY TERM OF NEW

SERIOUS ADvERSE EVENTS REPoRTE13 FROM OTHER -STUDIES

(NOVEMBER 1, 1995 THROUGH JULY 31. 1996)

BODY SYSTEM DRUGCODE PRIMARY N

GASTROINTESTINAL SYSTEM DISORDERS
(Continued)

HEART RATE AND RHYTHM DISORDERS

--

LIVER AND BIUARY SYSTEM OISORDERS

METABOUC AND NUTRITIONAL DISORDERS

MUSCULOSKELETAL SYSTEM DISOROERS
4

MYO ENDO PERICARDIAL & VALVE DISORDERS

NEOPLASMS

PLATELET. BLEEDING & CLOTTING DISORDERS

PSYCHIATRIC DISORDERS

RED BLOOD CELL. DISORDERS

REPRODUCTIVE DISORDERS, MALE

RESISTANCE MECHANISM DISORDERS

FSU7BL170NOWIIW)W19%mIu
~s.:
...*

,,”

LEVO
LEVO
COMPARATOR

LEVO
LEVO
COMPARATOR
LEVO
COMPARATOR
LEVO
COMPARATOR
COMPARATOR

LEVO
COMPARATOR
COMPARATOR
COMPARATOR

LEVO
LEVO

LEvo
LEVO

LEVO
COMPARATOR
LEVO
LEVO
LEVO
LEVO

COMPARATOR
LEVO
COMPARATOR
COMPARATOR
LEVO
COMPARATOR
COMPARATOR

COMPARATOR
LEvo
LEVO
COMPARATOR
COMPARATOR

LEVO
LEvo

LEVO
COMPARATOR
COMPARATOR

COMPARATOR

LEVO
COMPARATOR
LEVO
COMPARATOR
LEVO
COMPARATOR
LEVO
COMPARATOR

——
PERITONITIS
VOMITING
VOMITING

ARRHYTHMIA ATRIAL
BRADYCARDIA
BRADYCARDIA
CARDIAC ARREST
CARDIAC ARREST
FIBRILLATION ATRIAL
FIBRILLATION VENTRICULAR
TACHYCARDIA SUPRAVENTRICULAR

CHOLECYSTMS
CHOLELITHIASIS
GAMMA-GT INCREASED
SGPT INCREASED

DIABETES MELUNS
HYPERKALEMIA

FRACTURE PATHOLOGICAL
OSTEOMYELITIS

CORONARY ARTERY DISOROER
ENDOCARDITIS
HEMOPERICARDIUM
MYOCARDIAL INFARCTION
PERICARDIAL EFFUSION
PERICARDITIS

EILADOER CARCINOMA
GI NEOPLASM MAUGNANT
GI NEOPLASM MALIGNANT
LYMPHOMA MALIGNANT
PULMONARY CARCINOMA
PULMONARY CARCINOMA
RENAL CARCINOMA

DISSEM. {NTRAVASC. COAGULATION
EMBOUSM PULMONARY
HEMORRHAGE NOS
PURPURA THROMBOCYTOPENIC
THROMBOSIS CEREBRAL

CONFUSION
DEURIUM

ANEMIA “
ANEMIA
SPLEEN DISOROER

PROSTATIC DISORDER

ABSCESS
ABSCESS
HEAUNG IMPAIRED
HEALING IMPAIRED
lNFECTION
INFECTION

SEPSIS
SEPSIS

1
1

1

1
2
2
2
3
3
2
1

1
1
1

1

2
1

1
1

1
1
1
6
1
1

1
2
3
1
1
3
1

2
1
2
1“
2

2
1

1
2.
1

1 ./”

1
5
2
1
3
I
1
5
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(- TABLE 3: INCIDENCE BY BODY SYSTEM AND PRIMARY TERM OF NEW
SERIOUS ADVERSE EVENTS REPORTED FROM OTHE~STUDIES

(NOVEMBER 1, 1995 THROUGH JULY 31,1996)
BODY SYSTEM

DRUGcODE PRIMARY NRESPIRATORY SYSTEM DISORDERS
LEVO APNEA
LEVO
COMPARATOR
COMPARATOR
COMPARATOR
LEVO
LEVO
COMPARATOR
COMPARATOR
COMPARATOR
LEVO
COMPARATOR
LEVO
LEVO
COMPARATOR
LEVO
COMPARATOR
LEVO

9 COMPARATOR
LEVO

SKIN AND APPENDAGES DISORDERS
LEVO
LEVO

URINARY SYSTEM DISORDERS
LEVO

LE VO
COMPARATOR
LEVO
COMPARATOR
LEVO
COMPARATOR

VASCULAR (EXTRACARDIAC) DISORDERS

VISION DISORDERS

WHITE CELL AND RES DISORDERS

OVERALL

LEVO

LE VO
COMPARATOR

COMPARATOR

COMPARATOR

LEVO

COMPARATOR

COMPARATOR

COMPARATOR
COMPARATOR

LEVO

BRONCHrns
6RONCHITJS
BRONCHOSPASM
COUGHING
DYSPNEA

HEMOTHORAX
HyPOVENTILATiON
HYPOXIA

pLEURAL EFFUSION
PNEUMONIA
pNEUMONIA
pNEUMOTHORAX
pULMONARY EDEMA
pULMONARY EDEMA
RESPIRATORY DISORDER
RESPIRATORY DISORDER
RESPIRATORY INSUFFICIENCY
RESPIRATORY INSUFFICIENCY
UPPER RESP TRACT lNFECmON

CELLUUmS
RASH

SKIN DISORDER

HEMATuRIA
MICTURITION DISORDER

OUGURIA
pYELONEPHRITIS
RENAL FAfLURE ACUTE
RENAL FAILURE ACUTE
RENAL FUNCmON ABNORMAL

CEREBROVASCUMR DISORDER
CEREBROVASCULAR DISORDER
FLUSHING

HEpATIC infarction
PERIPHERAL ISCHAEMIA
VEI.N DISORDER

BLINDNESS

LEUCOPENIA
LEUKOCYTOSIS

2

1
1
2
1
1
1
1
1
2

5

4

1

1

4

2

3

5“

7

1

1

1

1

1
1
2

2

1
3
1

2
3
1
1
1
1

1

1
1

68
66

COMPARATOR

..:

j..
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Commtn~cy Programs for CINIICal Researck on A:DS
--.

..-. ;: 5:

Table 4

Sucuaaq of Death Not2flcaslon
though 11/30/95

ProEocol: TZ Treacmenz (CPCRA 019/A~G 222!

Patlenc Date of
m Death

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

02/03/95

0S/16/93

07/23/93

06/26/9S

12/14/93

12/10/93

ol/30[94

09/17/93

02/01/94

Induccxon Phase

%: 0A0449

1: oP41sl

2: oPs128

3: 0P0119

1: IC9049
2: 0B4109
3: oP41sl

1: OA0328

2: 0Z7B32

1: 0A9993

2: =1289

3: oJs701

1: 0PS070

2: 3N0795

3: 0A427S

1: u7909

1: 2A0318

1: 08427s

2: 3t41300

1: 0P7991

2: 0A0318

1: aA7989

RN DISEX3Z PROGRESSION UNSPEC:

-OLI PRLXONARY

PNEDHOT7’IOW NEc

~CoBA~ PuLMorJARY TB NEc

ANEURYSM WEEDING NEC
XEART ATTACX HYOCARDIAL INFARCT
&u801J PUU40NARY

WAC NEc
WASTING NEC

CAmlETzR RELATED SEPSIS NEc
CANDIDA ~IA

BLOOD IN ST03L KELENA

ASPIRATION PNEUMONIA DUE TO INH
W =CEPHJUJTIS +
ARREST CMDIOIZESPIFULTORY

DSATH EVENT NOS

DISS~INATED KU NEC

ARREsr UmDmc
BRAIN TUXOPLWWOSIS PRO= .

AEREST RESPIIWTORY

WC NEc

DEATX SVENT NOS
.,

,,’
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c~ :. “Zy programs for CiLniCAl Research OR &iDs ..-. 3: ?$

Table 4

SunsaaryO! DeaCh NOCzZICaCloC
rhrough 11/30/95

Protocol: TB Treatment (CPCRA 019/AZz :22+

4

Patzent Date of
ZD Death

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

12/24/94

0S/26/95

07/20/9S

09/03/9s

04/10/9s

02101/9S

08/15/95

09/25/94

06122195

04/28/94

09112!94

11/30/94

07/28/94

07/ls194

09/28[94

07/15/95

12i25/94

Contxnuauon Phase

1: 0A0389
2: 2J5589

1: 0A0309
2: 0P4829
3: 3P0119

2: 0AO179

1: 2271300

1: 527832

1: on369
2: 0B4280

1: QA0429
2: 027832
3: QA0785

1: 0A427S
2: 0A0429
3: 0N0463

1: 0AE9S09

1: Onlls
2: oPsx881

1: iPon9
2: LXL739

1: 0A0449

1: 0H20280

1: 0P1363

1: 3P1363

1: n79Ei9

1: oio449

SEPSIS NEC
COLXTIS NEC

SEPSIS NEC
BACTERIAL PNEDMONIA

wco~ TzfBERcuLosIs

. -- - - -- -

PUU$ON&

EXTRA-PUIXONARY TB NIX

BWdN TOXOPLMWOSXS UINICM Dx

PARASITIC ZNFECHON NEC
cKt-

ACQUZRED IPQWNODEFICIENCY DISEB.
WASTING NEC
W ~GALO~RUS mC .

ARREST CARDIORESPIRATORY

ACQOZ~ IWIKINODEFICIDKY DISEA
LEUICOENCEPWUX)PATHYMULTIFOCAL

DRUG OVERDOSE

CRWTOCOCCOSIS ImCYION NEC .
FAILURE RESPIRATORY Am CHRON

FWCOBACTERIUM PULMONARY TB NEC
Wwosx.s SARCOM4

HIV DIS12ME PROGRESSION UNSPEC1

LYMPHOMA NEC +

PCP NEc .

PNEUMOHSTIS CARINII PNEUMONIA

DEATH W&NT NOS

HIV DISDCSE PROGRESSION UNSPEC1
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..:commmxry Programs fOr Clinical Research on KDS ..--;:C ~

Table 4

Protocol

Pac~enz Dece of
JD Death

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

10/23/95

04/30/9s

05/16/95

04/19/95

05/23/95

Chrough 11/30/95
TB Treacmem (CPCRA 0J91ACTG 2EX

Coac3mucxon Phase

.Prury -uses
-.--------------------.----------..-.-----

1: 0Z7832
2: 0N0463
3: 2N2989

1: 0NU7S

2: lu739

1: 0A427S

2: 0A0429
3: 0A03B9

1: 0A0429

1: 0A0429

2: 0LS728

WXTztm NEc
LEUlmENCEPRAU3PATXY ?lUL?IFO-&
AxDs DEKDmzA +

QZS DISORDER =~COCCOSSS NX
KAPOSI’S SARCOMA

ARREST CARDIORESPIRATORY
ACODZRED IPM3NODEFICImCy DISm
SEPSZS NEc

aRED lBWO’NODEFICIEFKYD:SS2

ACQIJIREDIFM3NoDEFICIENCY DISSA
FULKIRE HSPATIC

...
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Addendum to Medical Officer’s

Levaquin” (levofloxacin)

Addendum to Medical Officer’s

Levaquin” (levofloxacin)

Date: December 19, 1996

Review of NDA 20-634

Tablets

Review of NDA 20-635 -.

Intravenous Injection -
.-
.-

Indication: Commun ity-acquired Pneumonia

Purpose: Re-evaluation of

pnaunoniae cages from the

1. Pivotal and supportive

Legionella pneumophilia and Klebsiella

following Clinical Studies

studies from which cases of community-

acquired pneumonia due to Klebsiella pneumonia and Legionella

pneumophi2ia were obtained:

1.1.

1.2.

1.3.

Pivotal studies conducted primarily in the United States:
1.1.1. S_tudv K90-07~ : A multicenter, randomized, open-label study to
compare the safety and efficacy of levofloxacin (488 mg PO or 500 mg IV QD
for 7-14 days) with ceftriaxone sodium (1 GM IV q12h or 2 GM IV q24-hfor -
7-14 days) OR cefuroxime axetil (500 & PO BID for 7-14 days) in the
treatment of community acquired pneumonia in adults
1.1.2. studv M9Z -: A multicenter, noncomparative, open-label study to
evaluate the safety and efficacy of levofloxacin (500 mg PO or IV QD for
7-14 days) in the treatment of community acquired pneumonia in adults
Supportive foreign study:
1.2.1. ~: MultiCenter, double-blind, randomized,
active-controlled study comparing levofloxacin (300 mg PO QD for 7 days)
with levofloxacin (300 mg PO BID for 7 days) with amoxicillin (1 GM PO TID
for 7-14 days) in the treatment of co~ity ac~ired pneumonia in adults

Supportive study conducted in the United States: *..

1.3.1 WFBIV Multi 00Z: Multicenter, open-label, non-comparative study to
assess the safety of levofloxacin(250 mg or 500 mg levofloxacin IV@O once
daily for 5 to 14 days, depending on the diagnosis) in the treatment of
bacterial infections of the respiratory tract, skin, and urinary tract. A
minimum of three full doses of intravenous levofloxacin was to be

administered, after which the subject could be switched to ofal
levofloxacin for the duration of therapy.

.=

2. Regulatory History
After completion of the Medical Officer’s Review of the two pivotal studies for
community-acquired pneumonia, there were too few microbiologically evaluable
cases of SClebsiellapneumonia, &nd Legionella pneumophilia to support a claim for
the use of levofloxacin for the treatment of community-acquired pneumonia due to
these organisms. The sponsor requested review of additional cases of pneumonia
due to these organisms enrolled in (1) the supportive foreign study 3355E-CLN025
and (2) the supportive U.S. study LOFBIV Multi 001. -.



2

2. Sulmnary of FDA nonevaluable cases of community acquired

pneumonia from Protocol 90-071 and 92-075.
The total number of FDA microbiologically nonevaluable isolates of Xl,ebsiella
pneumoaiae fran levoflmcacin-treated patients wets 5: 2 in K90-071 end-3 in M92-
075. The total number of PDA micraiologically monevaluable cases of Legioaella
paeumoaiae frm levofloxac~n-treated patients was 3: 2 in x90-071 end l-in Bf92-

075. Tables 4.1 and 4.2, below, contain a sumnary of the FDA microbioiogically
nonevaluable cases of connnunity-acquiredpneumonia due to IClebsiella pneumonia
and Legionella pneumophilia.

Table 2.1
Connltuaity-acquired pneumonia (Protocols K90-071 end lu92-075)

PDA nonevaluable cases of %lebsiella paeumoaiae end Legfoaella paeu!oodae

Microorganism Protocol K90-071 Protocol M92-075

Xlebsiella pneumonia 2 3

Legionella pneumophilia 2 1
*

Table 2.2
Community-acquired pneumonia (Protocols K90-071 sad M92-075)

Reasons for Microbiologic nonevaluability
PDA nonevaluable cases of Xlebdella paetmkoaiae sad LegioaeIla paeumozdae

14icroorganiem

Klebsiella
pneumonia

Legionella
pneumophilia

Protocol

K90-071

M92-075

K90-071

U92-075

Patient Reaaon for Microbiokgic Monevaluability
Number

IEOT clinical evaluation posttherapy day 3 with no
EOS evaluation I

Residual sputum production at EOT never cultured

Concurrent antimicrobial (Ofloxacin study day 14-15
for Prostate Sx)

CrCl 48.7 mL/min with no dosage adjuahent*”

RWJPRI nonevalusble: lMJTposttherapy day 14 with no
S0S ●valuation

Missed three doses (clinical failure)

Insufficient course of therapy (4 days)

RWJPRI unevaluable: LTPU

,/

-.
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On reevaluation with the team leader medical officer, it was felt that four of

the patients originally categorized as microbiologically nonevaluable could be
added back to the evaluable patient pool without compromising the in+egrity of
the analysis. Three of these patients were in study M92-075, and one wa= in Study
K90-071. These patients are summarized in Table 4.3, below. .-

.-

Tsble 2.3
Colmmlnity-acquired pneumonia (Protocols K90-071 and M92-075)

FDA microbiologically nonevaluable cases of Klebdella pneumonia and

Pathogan

?C2ebsiella
pneumonia

Legionella
pneumophilia

ionella pneumonia made microbiologically evalueble on reevaluation

Protocol Patient FDA Clinical FDA Reason for ticrobiolog~c
Number outcome N.icrobiologic tionovaluability

outcome

M92-075 CURE SRADICATZJI Concurrent antimicrobial (Ofloxacin
study day 14-15 for Prostate S%)

CURE

CuRz

ERADICATED

ERADICATED

CrCl 40.7 mL/min with no dosage
adjustment

RWJPRI nonevaluable: EOT
posttherapy day 14 with no EOS
●valuation

K90-071 I IFAILURE IPERSISTENCE IMissed three doses (clinical
failure) I

i
;

,,’
/

.,
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3. Mditional data on cases of communi ty-acquired pneumonia causes

by lUebsiella pzteufuozdae and Legdonella pneumophilia auknnitted by

the Sponsor on November 20, 1996: -.

Table 3 .-
oamtuaity-acquired pneumoniac .-

Additional canes of %lebaiiellapneumonia and Legionella pneumonia
(Protocol LOFBIV Multi 001)

Patlmgsn Protocol Patient m TDA Brimf daacription of came
Number clinical microbiologic

Ae80#amant &8e8~t

Legionella LOFBIV CURE ERADICATED 44 UM presented with fever, chills, cough productive
pneumophilia Multi (PRBSUMSD) of purulent sputum, SOB and pleuritic chest pain.

001 Admission physical examination remarkable for
temperature of 103.6 ~, tachypnea of 24, tachycardia
end rales. Admission C%R remarkable for lingular
infiltrate consistent with pneumonia. Diagnostic
serologies revealed a titer if 1:1024 for Chlamydia
pneumonia IgG and a fourfold fall in Legionella

a specific antibody from admission to poststudy. The
patient received levofloxacin 500 mg IV/PO QD for 14
days with complete resolution of clinical symptcma
and CXR findings by the posttherapy-visit. -

LOFBIV CDRB SRADICATSD 37 BF smoker presented with fever, chills, cough
Multi (PRBSUMSD) productive of purulent sputum, SOB and pleuritic
001 chest pain . Admission physical examination

remarkable for temperature of 101 -, tachypnea of 26,
tachycardia, egophony, diminished breath sounds and
rales. 3idmissionCXR remarkable for left lower lobe
infiltrate consistent with pneumonia. Sputum culture
grew Streptococcus pneumonia. Diagnostic serologies
rwealed a fourfold rise in L.egionella specific
antibody from admission to poststudy. The patient
received levofloxacin 500 mg IV/PO QD for 13 days
with cemplete resolution of clinical symptoms and CXR
findings by the posttherapy visit.

.*-

Klebsiella LOFBIV CURE SRADICM’ED 75 EM smoker presented with fever, cough productive
pneumodae Multi (PRBSUUED) of purulent sputum, SOB and pleuritic chest pain.

001 Admission physical ●xamination remarkable for
temperature of 97.7 T, tachypnea of 26, tachycardia,
egophony, diminished breath sounds and rales.
Admission CXR remarkable for right lower lobe
infiltrate consistent with pneumonia. S@utum culture
grew IClebsiella pneumonia. The patient received
levofloxacin s00 mg IV/PO QD for 14 days with
complete resolution of clinical symptoms and CXR
findings by the posttherapy visit.

,/’

On evaluation with the team leader medical officer, it was felt that all three
of these patients could be added back to the microbiologically evaluable patient
pool without compromising the integrity of the analyais.
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4.2. Sunmary tables for efficacy variables including patients added

after reevaluation data on commun ity-acquired pneumonia:

On reevaluation with the team leader medical officer, it was felt thaL a total
of seven patients could be added to the microgiologicall evaluable coho~t without
compromising the integrity, as discussed above. The repeat analysis. of the
efficacy data for the treatment of community-acquired pneumonia .c~used by
K.lebsiella pneumcdae and kgionella pneumophilia is summarized in Section 6.1
and Section 6.2, below.

4.1. Klebsiella pneumonia
The total number of microhiologically evaluable isolates of Klebsiella
pneumonia from levofloxacin-treated patients was 10: 1 in K90-071, 8 in
M92-075, and 1 in LOFBIV Mult 001. The, total number of isolates of
K.ZebsielZapneumonia was 7 in ceftriaxone/cefuroxime-treated patients in
protocol K90-071. Table 6.1 summarizes the efficacy data on cases of
community-acquired pneumonia due to IC2ebsieHa pneumonia.

Table 4.19
Overall analysis for Klebsiella pneumonia

FDA Clinically and Microbiologically PWaluable Patients
Community-acquired Pneumonia (Protocols K90-071 and M92-075)

Efficacy parameter Treatment arm Protocol N+ (~) 95% CI**

Clinical cure rate** Levofloxacin 500 mg QD K90-071 1/1 (loo) N/A

M92-075 7/8 (88) ---
Multi 001 1/1 (loo)
Overall 9/10 (90) N/A

Ceftriaxone/cefuroxime K90-071 2/7 (29) ---

Clinical succeun rat*** Levofloxacin 500 mg QD K90-071 1/1 (loo) N/A
M92-075 8/8 (100) ---
multi 001 1/1 (loo)
Overall 10/10 (loo) N/A

-
Ceftriaxone/cefuroxime K90-on 2/7 (29) ---’

Eradication rate*** Levofloxacin 500 mg QD K90-071 1/1 (loo) N/A
M92-075 81 (loo) ---
Multi 001 1/1 (loo)
Overall 10/10 (loo) N/A

Ceftriaxone/cefuroxime K90-071 3/7 (43) --- --

Overall success rate*** Levofloxacin 500 mg QD K90-071 1/1 (loo) N/A
M92-075 8/8 (loo) ---
Multi 001 1/1 (loo) N/A
Overall 10/10 (loo)

Ceftriepne /cefuroxime K90-071 2/7 (29) ---

N=numberof subjectswho had that pathogenalone or in combinationwith other pathogens. Numbers shown il

parentheses are percentages for that category.
..~.~i~-ed c~fidence in~ervsl fO–rthe differ-e (ceitri~ne/cefuroxime minus levoflo%acin) in clinical respnnse

.,’”

rates was calculated for subsets with 10 or more clinically evaluable patients with admission isolates
of Klebsiellapneumonia in each treatment group

...~O-sided c~fidence interval.for the difference (ceftriaxone/cefuroxime minus levofloxacin) in microbiologic

eradication rate was calculated for subsets with 10 or more microbiologically evaluable isolates in each
treatment group
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Note that there are insufficient numbers of isolates to calculate 95% confidence
interval s for any of the parameters of efficacy. Thus , the total number of
isolates is adequate to support the inclusion of IUebsiella pneumonia in the
labeling, and the absolute clinical response rates and
rate would support the use of levofloxacin for the
acquired pneumonia due to KlebsielZa pneumonia.

4.2. Legionella pneumophilia

microbiologic e=~cation
treatment of community-

.-
.-

The total number of FDA microbiologically evaluable cases of Legionella
pneumonia from levofloxacin-treated patients was 10: 4 in K90-071 and 4
in M92-075 and 2 in LOFBIV Multi 001. The total number of cases of

Legionella pneumophilia was 1 in ceftriaxone/cefuroxime-treated patients
in protocol K90-071. Although the Medical Officer’s Evaluability Criteria,
Section 11.2.2 of the Medical Officer’s Review of Studies K90-071 and M92-
075, allowed for both culture and serologic methods in the diagnosis of
Legionella pneumophilia infection, the microbiologically evaluable patient
cohort was composed entirely of cases diagnosed by serologic methods.

a
Table 4.2

Overall analysis for Legionella pneumophilia
FDA Clinically and Microbiologically Evaluable Patients

I

Community-acquired Pneumonia (Protot )1s K90-071 and M92-075)

Efficacy parameter Treatment ●rm mClinical cure rate** Levofloxacin 500 mg QD

Ceftriaxone/cefuroxime K90-071 0/2 (o) I ---

Clinical auccaaa rate** Levofloxacin 500 mg QD K90-071
M92-075
Multi 001
Overall

Ceftriaxone/cefurox.ime K90-071

Eradication rate*** Levofloxacin 500 mg QD 3/4 (7s) N/A
2/4 (50) ---
2/2 (loo) N/A
7/10 (70) N/A

K90-071
M92-075
Multi 001
Overall

Ceftriaxone/cefuroxime K90-071 1/1 (loo) I ---

Qverall nucceea rate*** Levofloxacin 500 mg QD K90-071 3/4 (75) N/A
M92-075 2/4 (50) ---
Multi 001 2/2 (100) NJA
Overall 7/10 (70) N/A

K90-071 0/2 (0) ---

~tion with other pathogens. Numbers shown i

Ceftriexone/cefuroxime

t pathogenalone or in combir-number of subjects who had t
parentheses are percentages for that category.

●--sided confidence interval for the difference [ceftriaxone/cefuroxime minus lavofloxacin) in clinical resmnse
rates was calculated for subeets with 10 or more clinically evaluahle patiente with admission isolates
of Legionellapneumophilda in each treatment group

--...~~-sidedc~nfidenceinte~al for the difference(Ceftria~~ne/cefur~~imemin~~ lev~fl~~cin) in micr~biologic
eradicationracewas calculatedfor subsetswith 10 or more microbiologically evaluable isolates in each
treatment group
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Note that there are insufficient numbers of cases to calculate 95% confidence
intervals for any of the parameters of efficacy. llms, the total number of cases

is adequate to support the inclusion of Legionella pneumophilia in the labeling,
and the absolute clinical response rates and microbiologic eradication We would
support the use of levofloxacin for the treatment of community-acquired
pneumonia due to Legionella pneumophilia. .-

.-

5. Recommendations:

The Medical Officer considers the above data to be sufficient to support a claim
for the use of levofloxacin in the treatment of community-acquired pneumonia
caused by KZehsiella pneumonia and Legionella pneumophilia.

t F

Karen A, Frank, M.D., FACP
Medical Officer, W?D-520
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