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-/é DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville MD 20857

DEC 20 199%
NDA 20-634

R.W. JOHNSON, Pharmaceutical Research Institute .-
Attention: Heather Jordan, Associate Director, Regulatory Affairs : -
920 Route 202

P.O.Box 300

Raritan, New Jersey 08869-0602

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 rectipt 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; November 11, 14, 20, and 27, 1996; and
December 3, and 13, 1996.

We also acknowledge the receipt of your letter 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 pneumonia, 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 lab:.ling, 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 this 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 that _you
propose to use for this product. All proposed materials should be submitted in draft or mock-
up form, not final print. Please submit one copy to 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

HFD-40

5600 Fishers Lane

Rockville, Maryland 20857
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 may be
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,
CHpes
David W. Feigal, Jf.,
Acting Director
Division of Anti-Infective Drug Products

Office of Drug Evaluation IV
Center for Drug Evaluation and Research

12-20 ;G

.P.H.

.y

ENCLOSURE
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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. Box 300
Raritan, New Jersey 08869-0602 -
(908) 704-4600

Date of Submissions: December 21, 1995

CDER Stamp Date: December 22, 1995

Date Submissions Received by Reviewer: December 22, 1995

Date Begun Review: March 1, 1996

Date Review Completed: October 30, 1996

Generic Name: . Levofloxacin

Proposed Trade Name: Levqquin

Chemical Name: (S)-9-fluoro-2,3-dihydro-3-methyl-10-(4-methyl-1-

piperazinyl)-7-oxo-7H-pyrido[1,2,3-de]-1,4-
Benzoxazine-6-carboxylic acid hemihydrate

Chemical Structure:

k.

o
[
Molecular formula: C,sH, FN,0,1/2H,0
Molecular Weight: 370.38
Pharmacologic Category: Fluoroquinolone
Dosage Forms: Tablets (NDA 20-634)
_ Solution (NDA 20-635)

Routes of Administration: o Oral (NDA 20-634)

Parenteral (NDA 20-635)
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General Information, NDAs 20-634 and NDA 20-635

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
format. In addition, complete data listings for all clinical phase 2/3 studies were provided in
Microsoft Access. Each study was reviewed on a patient-by-patient basis for efficacy to
determine inclusion/exclusion 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 NDAs. Study reports supporting 3 indications (exacerbation of chronic
bronchitis, community acquired bacterial pneumonia, 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 urininary 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 UTV/acute pyelonephritis indications were conducted jointly with the Statistical Reviewer
(Dr. Nancy Silliman).

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 FDA:

. 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).

. 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-101 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, probenecid/cimetidine,

theophylline, and warfarin. A primary Phase 1 study evaluating the effects of
concomitant administration of levofloxacin and antacids was not conducted by RWJPRI
since: 1) clinical evidence indicates that there are no stereospecific differences 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.
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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 requested indication for acute bacterial sinusitis, acute exacerbation of chronic
bronchitis, community-acquired bacterial pneumonia, complicated UT/acute pyelon€phritis, and

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

Of the 12 pivotal Phase 2/3 studies, 10 employed an open-label design and two (Protocol L91-
058, complicated UTI and acute pyelonephritis; Protocol L91-031, uncomplicated SSSI) were
double-blind studies, with at least one randomized, active-controlled 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-104) because one subject from a previous study (LOFBO-PHIO-097) was
included. RWJPI guaranteed that the pharmacokinetic results of this study would be available as
soon as possible. '

Foreign Marketing Experience

As of the date of submission, levofloxacin has been marketed in four countries including China,
Hong Kong, Korea, and Japan. Levofloxacin tablet formulation is marketed in China, Hong
Kong, and Korea. Two levofloxacin’formulations (tablet and granule) have been commercially
available in Japan since December, 1993. The follwoing table outlines the countries where
levofloxacin is currently marketed and the dates of approval and product launch.
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Countries Where Levofloxacin is Marketed and Dates of Approval and Product Launch

China May 30, 1995 September 1,71995

Hong Kong | October 3, 1994 December 1, 1994
Korea April 30, 1994 September 1, 1994
Japan October 1, 1993 December 1, 1993

b
Summary of Clinical Development Program (as contained in NDAs 20-834 and 20-635)

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 unblinded 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 All
studies were controlled except for one pivotal sinusitis study, one supportive sinusitis study and
one pivotal community acquired pneumonia study.
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Design Characteristics of Studies Supporting Labeled Indications
Levofloxacin NDAs 20-634 and 20-635

N93-006 us Pivotal Unblinded Micro No 329

FP3/355/01

M92-024 Unblinded

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

3355E-CLN026 UK, Fr, G, 1 Supportive Double Yes 2146

K90-071 US, Can Pivotal Unblinded Clinical Yes 590
M92-075 Us Pivotal Unblinded Micro No 264
3355E-CLN025 UK, Fr,G,1 Supportive Double Yes 140

K90-075 us Pivotal Unblinded Clinical Yes 469
L91-031 Mex, SA Pivotal Double Clinical Yes 361

3355E-CLNO28 UK, Fr,G Supportive Double Yes 96

L91-058 US, Can Pivotal Double Micro Yes 567
L91-059 us Pivotal No Micro Yes 650
3355E-CLN027 UK,Fr,G, I Supportive Double Yes 292

LOFVIV-MULT- us Supportive Unblinded N/A Yes 313
011







Mcdical and Statistical Review for Uncomplicated Skin and Skin Structure Infections: Study K90-075
STUDY K90-075

TITLE

A multicenter, active-controlled, randomized study to evaluate the safety and efficacy of levofloxacin versus
ciprofioxacin HCL in the treatment of mild-to-moderate (i.c., uncomplicated) skin and skin structure inf&tions in
adults.

INVESTIGATORS
Stantey Cullen, M.D. - Gainesville, FL;
Layne O. Geatry, MD. -
St. Luke's Episcopal Hospital, Houston, TX;
Hospital Mexico, San Jose, Costa Rica;
Hospital San Juan de Dios, San Jose, Costa Rica;
Clinicas Pavas, San Jose, Costa Rica;
Cenare-National Rehabilitation Centre, San Jose, Costa Rica;
Hospital Calderon Guardia, San Jose, Costa Rica;
John Gezon, M.D. -
Holy Cross Hospital ED., Salt Lake City, UT;
South West Emergency, West Jordan, UT;
South East Eme'tgcncy, Salt Lake City, UT;
Nancy Krywonis, M.D. - VA Medical Ceater, Minneapolis, MN;
Terrance O. Kurtz, D.O. - University of Osteo. Medicine & Health Sciences, Tower Medical Clinic, Des Moines, IA;
William P. Lascheid, M.D., P.A. - Naples, FL; Naples Community Hospital; Diagnostic Services Inc., Naples, FL;
Richard G. Lathrop, M.D. - Warren, NJ;
Jack LeFrock, MDD, PhD. -
Doctors Hospital, Sarasota, FL;
Infectious Discase Consultants, Sarasota, FL;
Manuel R. Morman, Ph.D., M.D,, P.A. - Rutherford, NJ;
Ronald Lee Nichols, MD. -
Tulane Medical School, New Orleans, LA; USA; Tulane University Hospital, New Orleans, LA;
Charity Hospital of Louisiana, New Orleans, LA;
George A. Pankey, M.D. - Alton Qchsner Medical Foundation, New Orleans, LA;
Robert Powers, M.D. - University of Virginia Emergency Room, Charlottesville, VA;
Robert Schwartz, MD. - Associates in Rescarch, Ft. Myers, FL;
Lee Memorial Hospital, Ft. Myers, FL;
Stephen Sokalski, D.O. -
Chirist Hospital and Medical Ceater, Oaklawn, IL;
Christ Hospital and Medical Center, Women's Health Services, Tinley Park, IL;
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Medical and Statistical Review for Uncomplicated Skin and Skin Structure Infections: Study K90-075

OBJECTIVES

The objective of this study was to evaluate the safety and efficacy of 488 mg levofloxacin administered orally q24h
for 7 to 10 days compared to 500 mg ciprofloxacin administered orally q12h for 7 to 10 days in the treatment of mild-
to-moderate (i.c., uncomplicated) SSSI. _
OVERVIEW OF STUDY DESIGN

This was a randomized, open-label (i.c., unblinded), active-control, multicenter study designed to evaluate
levofloxacin in the treatment of uncomplicated SSSI. 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 earolled to ensure
clinically cvaluable data from a minimum of 300 subjects (150 subjects per treatment group). Subjects were assigned
randomly to receive cither 488 mg levofloxacin orally q24h for 7 to 10 days or 500 mg ciprofloxacin orally q12h for
7 to 10 days. The total duration of therapy was 7 to 10 days. The levofloxacin dosing interval was to be increased to
48 hours in subjects with creatinine clearances of 20 to SO mL/min. Safety and efficacy evaluations were performed
according to the schedule presented in Table 1.

Table 1. Schedule of Assessments

{Study K90-076)
N During Lagt
Admission Therapy Dayof P ostiherapy
Assessrent Procedure ) (Deay 1) ©Oeys3-5) Thempy (2-7daysPT)
Medical History X
Pregnancy Test® X X
Study Drug Adm inistration X X
Eficacy Evelustions:
{see Section it H2)
Clinicat
Cnical Signs & Sympioms X X X
-Chnical Response Rating X
Microbiologic:
Cuttwre fom Site of infection X x¢ x!
Susceptbifty Test X x4 x¢
<Gram Stain of Smear fom Sle of X x! x*
infection
-Blood Cuture x4 X x°
Sefety Asscossmente
(soe Section Il H4)
Adverss Events X X
Clinical Labomatory Tess:
-Hem stology X X
-Blood Chemistry X X
LUrinalysis X X
Physical Examinetion X b'e
{nduding Vital Signs)

*Or upon early termination.

* Performed on al woman of childbearing potential.
“ Total duralion of therapy was to be 7 to 10 days.
4Performed only it indicated.

° Perbormed If postive et previous visit.

’
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Medical and Statistical Review for Uncomplicated Skin and Skin Structure Infections: Study K90-075

Subjects who were cither bacteremic, had an oral temperature of >101.0°F, or had a white blood cell count of
>15,000/uL. plus a rating of severe by the investigator for tenderness, erythema, or swelling were considered to have
severe infections. All other subjects had mild/moderate infections.

Between Days 3 and 5 of study drug administration, subjects returned for a scheduled on-swdy visit. Subjects were
allowed to remain in the study in the absence of recovery of an admission pathogen if every attempt was made to
obtain a pathogen or if the pathogen(s) isolated at admission were resistant to any of the assigned study drugs by in
vitro testing as long as in the opinion of the investigator, there had beea no deterioration of clinical status.

PROTOCOL AMENDMENTS

Amendmeat 1, September 17, 1991 (10% enroliment)

. if the admission culture was negative, a provision was added to discontinue the study drug.

Amendment 2, October 22, 1991 (15% carollmeat)

. The dose of the study drug was clarified

Amendment 3, May 21, 1992, (60% carollment)

. the total number of subjects evaluable for efficacy was increased from 200 to a minimum of 300. The
planned sample size was recalculated to provide a sufficient number of subjects to demonstrate that
levofloxacin was at least as effective as ciprofloxacin.

STUDY POPULATION

1. Overview

Approximately 440 subjects, men and women who were 18 years of age or older with a diagnosis of SSSI, were to be
carolled in this study to easure 300 clinically evaluable subjects (150 per treatment group).

Medical Officer’s Note: This study began in 1991 for subjects with mild-to-moderase skin infections. After the FDA
issued the Anti-Infective "Points to Consider” guideline in 1992, each subject’s infection was retrospectively classified
by the sponsor as uncomplicated or complicated and as mild/moderate or severe. However, for claims of efficacy and
safety, complicated and uncomplicated subjects were analyzed together by the sponsor. FDA analyses will include
only patients with uncomplicated infections.

Inclusion Criteria

. Men and women, 18 years of age or older, with a diagnosis of SSSI.

. Subjects with multiple sites of infection could be enrolled.

. A culture from the site of infection not greater than 48 hours prior to the start of therapy was required.

. Women were required to be postmenopausal for at least one year, surgically sterile, or using an adequate

form of birth control for at least one month prior to the study. Women of childbearing potential were
required to have had a normal menstrual flow within one month before study catry and to have had a
negative pregnancy test immediately before study entry.

. Subjects with impaired renal function or who required dialysis could have beea eatered but were to havc
alternate dosing schedules.

Exclusion Criteria

. Subjects with a history of allergic or serious adverse reactions to levofloxacin, ciprofloxacin, or any other
member of the quinolone class of antimicrobial drugs.

. Subjects with severe illness requiring administration of intravenous antimicrobial therapy.

. Subjects who required a second systemic antimicrobial therapy or a topical antimicrobial therapy

. Subjects who received any effective systemic antimicrobial drug within 48 hours before study eatry or who
used any investigational drug within 30 days before study entry.

. Subjects whose infections required debridement at the infection site.

. Subjects with infections caused by organisms known to be resistant to cither study drug before study entry.
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. Subjects with osteomyelitis, severe SSSI, signs and symptoms of septic shock, or any disorder or discase that
might interfere with the evaluation of the study drug.

. Women who were pregnant or nursing, subjects with serum creatinine levels greater than 2.5 mg/dL

. Subjects with a scizure disorder or condition requiring major tranquilizers, or who were grossly underweight.

DOSAGE AND ADMINISTRATION

Subjects were assigned randomly to receive either levofloxacin or ciprofloxacin. Subjects assigned to the
levofloxacin treatment group received five 97.6-mg levofloxacin tablets once daily for a total daily dose of 488 mg
Ievofloxacin. 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. The total duration of therapy was 7 to 10 days for both treatment
groups. Renally impaired subjects, those with a creatinine clearance of 20 to 50 mL/min, were to have had their
levofloxacin dose regimen adjusted to receive 488 mg levofloxacin every 48 hours.

COMPLIANCE
Compliance was estimated by counting 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
antimicrobials or topical intimicrobials to the infected site(s) was prohibited. Use of aluminum-magnesium 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 after levofloxacin or ciprofloxacin administration. If the administration of
any other medication was required, it was reported on the subject’s CRF and the study monitor was notified when
appropriate.

EFFICACY AND SAFETY EVALUATIONS

Efficacy evaluations included cvaluation of clinical signs and symptoms, clinical response rates (assessed as cured,
improved, failed, or unable to evaluate) and microbiologic eradication rates by pathogen and infection (assessed as
eradicated, persisted, persisted with acquisition of resistance, or unknown). Clinical response in the group of subjects
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 evaluable for microbiologic efficacy.

Efficacy Evaluations

Clinical Signs and S . -
Clinical signs of SSSI, including tenderess, erythema, swelling, drainage, fluctuance, ulceration, and presence of
necrotic tissue at the infected site, were graded by the investigator as none, mild, moderate, or severe at admission and
at the posttherapy visit two to seven days after the end of therapy. In addition, the subjects provided information
regarding symptoms of SSSI (graded as preseat or absent at admission and at posttherapy) including localized pain,
swelling, drainage, fever, and chills. These signs and symptoms were used by the investigator to assign a diagnosis
upon admission of a subject into the study. Severity and complexity of each subject's infection were determined
retrospectively by the sponsor.

At the posttherapy visit two to seven days after the end of therapy, the investigator assessed clinical response as cured,
improved, failed, or unable to evaluate. The definitions for these assessments are as follows:

Clinical Cure: Resolution of signs and symptoms 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 evaluate because subject lost to follow-up.
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Clinical success rate was defined as the perceatage of subjects who were cured or improved.

Statistical Reviewer's Note: The protocol states that the post-therapy visit would be scheduled for 2 to 7 days after the
end of therapy; however, 1 to 10 days after the end of therapy was used for all sponsor analyses. No explanation for
this change is given. -

There is no later follow-up visit. The November 1992 IDSA Guidelines suggest that the appropriate test of cure is 2 to
4 weeks after completion of therapy. However, this study was initiated in March 1991 before publication of both the
IDSA Guidelines and the DAIDP “Points to Consider” document.

The secondary efficacy variable of microbiologic response to treatment was evaluated by the sponsor in terms of
pathogen and infection eradication rates. The microbiologic respoanse for pathogens isolated at admission was
determined by evaluating the posttherapy/early withdrawal culture results. A culture or evaluation was considered
valid if it occurred within 1 to 10 days posttherapy and while the subject was not receiving any effective concomitant
systemic antimicrobial treatment. Results were categorized as follows:

Eradicated: Eradication of the admission pathogea as evidenced by no isolation of the pathogen in a valid
posttherapy/early termination culture. If clinical improvement occurred such that no culture material was available,
then the pathogen was presumed to be eradicated.

Persisted: Persistence of the admission pathogen as evidenced by isolation of the pathogen in the posttherapy/early
withdrawal culture. If a subject was discontinued due to a clinical failure and persistence of the admission pathogen
was not confirmed by culture results, the pathogen was presumed to persist.

Persisted with Acquisition of Resistance: Persistence of the admission pathogen as evidenced by isolation of the
pathogen in the posttherapy/carly withdrawal culture with documeated acquisition of resistance.

Unknown: No posttherapy/early withdrawal culture results available due to lost-to-follow-up, lost culture, or culture
not done while specimen was available. If the culture was performed on the last day of therapy and the subject was not
a clinical failure or if the culture was done while subject was receiving effective antimicrobial agent for reasons other
than clinical failure, udless persistence was verified or presumed, the response was unknown.

The microbiologic response for the subject’s infection was based on eradication of all the pathogens isolated at
admission as follows:

Eradicated: Eradication of all admission pathogens.

Persisted: Persistence, presumed persisteace, or persistence with acquisition 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
pathogen persisting.

Specimen Collection

. Culwre from Infection Site

Specimens were obtained from infected skin and skin structure sites including wound drainage, abscess fluid, aspirate
of fluid following injection of nonbacteriostatic saline, or biopsy. Drainage material was to be purulent, with minimal -~
surface contamination. In the case of multiple sites of infection, the site most likely to yicld reliable culture results was
sampled. Invasive procedures to obtain cultures 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, specimens (/it"availablc) were obtained during the study between Days 3 and 5 and at
the posttherapy visit (two to seven days after the end of therapy) for culture, Gram stain, and susceptibility testing.

. Blood Culture

Blood cultures were obtained within 48 hours of admission from each subject. Two cultures were obtained during
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therapy (Days 3-5) and at the Posttherapy Visit (Posttherapy Day 2 to 7), if the subject was bacteremic at admission.
. Susceptibility Testing

The MIC susceptibility was the primary susceptibility criterion. If the MIC values were not available, disks

were used to determine susceptibility.

Statistical Reviewer's Note: Subjects were evaluated by the reviewing medical officer to determine FDA evaluability
and outcome. Efficacy results for this “FDA evaluable patient group” were compiled by the statistical reviewer and
are presented along with those of the sponsor for comparison. Patients with both complicated and uncomplicated
infections were enrolled in this study; however, the FDA evaluable patient group (both clinical and microbiologic)
includes only those patients considered to have uncomplicated skin and skin structure infections.

Safety Evaluations

. Treatment-Emergent Adverse Events

Adverse events were defined as treatment-emergent signs and symptoms.
. Clinical Laboratory Tests

. Physical Examinations and Vital Signs

REMOVAL OF SUBJECTS FROM THE STUDY

After a sufficient course of treatment, subjects could be discontinued from the study if the admission culture obtained
from the site of infection vas negative or if the pathogen isolated at admission was resistant to the assigned study drug
and there was no significant clinical improvement. Subjects could also be discontinued from the study duc to adverse
events, significant protocol violation, intercurrent illness, treatment failure, or at the request of the subject. At the time
of premature withdrawal from the study, posttherapy evaluations were to be performed including physical
examination and vital signs, evaluation of the signs and symptoms of SSSI, cultures, Gram stain, and susceptibility
tests of material from the infected site, if indicated, and clinical laboratory tests.

EVALUABILITY AND STATISTICAL METHODS
To be considered evaluable for clinical efficacy by the sponsor, subjects were not to be classified in any of the
following categories (in decreasing hierarchical order):

. not evaluable for safety (did not take at least one dose of study drug or did not relay any postadmission
safety data);

. unconfirmed clinical diagnosis; insufficient course of therapy (minimum of five days of therapy; subjects
who received study drug for >48 hours but less than five days because of clinical failure could be coasidered
clinically evaluable); oo

. effective concomitant systemic antimicrobial therapy or curative surgical intervention (unless a clinical
failure) while on study;

. posttherapy clinical evaluation not done on Posttherapy Days 1-10 (if subject discontinued due to a persistent
pathogen or clinical failure and posttherapy culture obtained on last day of therapy, subject is clinically
cvaluable);

. lost to follow-up but provided safety information; or other protocol violation (e.g., subject reentered study or

was generally noncompliant with respect to dosing regimen).

To be evaluable for microbiologic efficacy by the sponsor, subjects were not to be classified in any of the following
categories (in decreasing hicrarchial order):

. not evaluable for safety (subject did not !akc at least one dose of study drug or did not relay any
postadmission safety data);
. absence of bacteriologically proven mfccuon unconfirmed clinical diagnosis; insufficient course of therapy

(minimum of five days of therapy and not a clinical failure); effective concomitant systemic antimicrobial
therapy or surgical intervention; inappropriate bacteriologic culture (>48 hours prior to admission, outside of
acceptable window of 1-10 days posttherapy, or adequate microbiologic data is not available);
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. lost to follow-up but provided safety information; or other protocol violation (e.g., subject reentered study or
was generally noncompliant with respect to dosing regimen).

The sample size assumed clinical success rates of 89% for ciprofloxacin and 85% for levofloxacin, and a significance
level of 2.5%, 150 subjects per treatmeat group were required to demonstrate with 80% power that the difference in
clinical success rates was less than 15%. With an estimated clinical evaluability rate of 68%, approximately 440
subjects were to be enrolled.

Supportive efficacy analyses:
. Intent-to-Treat
. Modified Intent-to-Treat Analysis was to take into account dispensing errors.

Statistical Reviewer’s Note: In this study report, the sponsor uses the phrase “modified intent-to-treat analysis” to

mean an intent-to-treat analysis where patients are grouped according 1o the drug they actually received, rather than
to the drug to which they were randomized. This should not be confused with the usual DAIDP definition of modified
intent-to-treat analysis, which is an intent-to-treat analysis excluding patients who have no valid admission pathogen.

A final supportive efficacy analysis was based on subjects enrolled at study centers with a total enrollment of at least
10 clinically evaluable subjects in each treatment group — the Fully Clinically Evaluable group was composed of all
clinically evaluable subjests enrolled at such study centers, and the Fully Microbiologically Evaluable group was the
subset of Fully Clinically Evaluable subjects who were microbiologically evaluable.

The relationships between the Sponsor's efficacy analyses are summarized below.

Analvais Groups

Intent-to-Treat Group Modfied intent-to-Treat Group
(Subjects Classified According to _% (Sublecls Classified Accofdng to
Randomized Tmm"r&gegardes of Treatment Actually Received)

ng E
lonacin: Ne232 Ciprolloxadine N=237| Levollonacin: N«Z31: Ciproffonadine N=238

N
Clnically Evaluable Group

Lavolionscin: N=182 Ciproflonscre N=133

N
Futly Clinically Evaluable Group

Levofloxaoin: N=1S& Ciproflonadn: N=166

2

| Microbiologically Evaluabie Group

Fully Microblologically Evaluable Group R

s evollouacin: N=13% Ciproflousdrn: Na122
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RESULTS
Table 2 summarizes all spoasor analysis groups and corresponding analyses performed.

Table 2: Numbers of Subjects and Summaries Provided for Each Analysis Group -
{Study K90-076)
Wcwo- Modified Fuly  Fuly Micwo-

Clinkaly  bologbaly  imem- fmest  Clnkaly bblogkaly  Saley
Ewimbh Ewlabh ©Tex o©Teax Ewiabe Eviube Ewviwbe

Levofoxacin Treatment Gouwp R 1& &H 23 158 1w 2%
Ciprofoxacin Tmament Grow 190 m 238 o 105 k=] R
Amnlyses or Sumearies
Pesfosnnd:
Damogrphics X X X X X X X
Exentof Therpy X x X X X X
Clinb al Response X X X X X b 4
Spns/Sympoms X X X
Microblobgic Resporse X X X X X p 4
Adverse Everts x
Laboratory Pesus X
Vil Sgns X

DEMOGRAPHIC AND BASELINE CHARACTERISTICS

Four hundred sixty-rine subjects were enrolled in this study at 13 of the 14 centers (one investigator did not enroll
any subjects). The sponsor intent-to-treat group included 232 subjects who were randomized to the levofloxacin
treatment group and 237 subjects who were randomized to the ciprofloxacin treatmeat group. One subject
randomized to receive levofloxacin actually received ciprofloxacin; heace, the numbers of subjects who received
levofloxacin and ciprofloxacin were 231 and 238, respectively, and collectively comprise the sponsor modified inteat-
to-treat group. The demographic and baseline (admission) characteristics for the sponsor modified inteat-to-treat
group are summarized in Table 3. Characteristics for sponsor clinically and sponsor microbiologically evaluable
patients were similar to those of the modified intent-to-treat group. There were no statistically significant differences
between the two treatment groups for any of the demographic features tested (i.c., age, sex, race) for any of the
analysis groups. '

Potential subject rosters were maintained by the investigators. These rosters were designed to record the severity of a
poteatial subject’s disease, the reason a poteatial subject was excluded from the study, and the drug assignment if the
subject was enrolled. The most frequent reasons for not eatering a potential subject were existing antimicrobial
therapy, no culturable material, and absence of admission pathogen.
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Table 3. Demographic Characteristics: Sponsor Modified Intent-to-Treat Subjects

{Study K90-076)
Lavofbxacin (Ne231) Ciprofoxacin (N«235) Ovanii Total M=460)
No. %) No. &) Mo. %) -
Sax
Man L 637) 1148 H“os) 20 B186)
Woman o7 “s3) %0 B0A4) 7 “aAd)
Rase
Caucasian 06 @27) 1% 734} R o29)
Bhok a2 e28) 85 234) o7 ®28)
Hispanic 9 {39) 7 {R9) 16 eq
Other 2 {09) 2 (0.8) 4 09
Age (VYaurs)
$A5 140 $0s) % 878) enr &894)
4664 &1 24) 46 193) 97 @07)
265 40 (173) &5 @34) o5 @03)
N 234 238 4%
MaantSD 42582182 452: 900 4402486
put s
Weilght
N 28 224 443
MeantSD 17541432 100.74419 17284426
Range
e, = - -
Diagnasis .
Galuiis a 10 “7s) 10 “s2) 20 “65)
Pyoderma 3 (100) 23 {97) 45 B8
Gelulis wkh Abscess 22 (93) 30 28) 82 i)
Surgical Wound infacton 9 (82) 16 (6.7} 335 @ 5)
“ (64) 13 (55) 27 (2]
Abtsoess " (4.8) 10 (42) 21 “.5)
Celuids whh Other -] {39) ] (28) ] [<3-4]
Wound Infection 9 (39) [ (34) 7 (<2 )]
Infected Uloer 7 {30) 9 (38) 16 -1}
Diabetic Foot Uber 3 (13) [ (28) ] 19
frdeowad Decubitus Uber 2 (09) o {0.0) 2 04
Abscass wkh Othet 1 (04) A {04) e 04
Hidadenitis Suppuativa 1 {04) 4 (17) -] .49
Burn infaction [ (00) ] (0.8} e D4
Oomplicatad
Sevem 2 (09) 3 (13} 5 (.4}
WidModene 24 (104) n {139) 67 (122}
Yol Compleawd 26 13) 26 {18.4) 82 {132)
tUncomphicated
Senn 8 {35) 8 (34) 16 8.4
M Modente wr #33) 194 818) 394 #834)
Total Uncompiicated 205 847 202 $48) 407 [ .1.)]
Complicond and
Uncomplicatad
TYotal Severn {43) i (45) 24 “.5)
Towl Mid/Wodetae 221 932y 7 R54) 448 055)
*Other infaeotion or assoolated ofinal symp
NOTE: Valms represent bers of subjec pt 88 otharwise lndkawd.

DISCONTINUATION/COMPLETION INFORMATION
Of the 469 subjects enrollcd in the study, 231 received levofloxacin and 238 received aproﬂoxamn (sponsor modxﬁcd
intent-to-treat group). Discontinuations are shown in Figure 1.
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Figure 1: Discontnuation/Completion Information: Modffied Intentto-Trest Subjects

(Study K90-076)
469 Subjects
Enrolled
| 231 subjects received levofoxacin | | 238 subjects received ciprofonacin |
-3 32 subjects discontinued ~3 32 subjects discontinued
— 18 subjects with unknown —> 12 subjects with unknown
discontinuationfcompletion discontinuatonicompletion
information information
184 subjects completed therapy 194 subjects completed therapy

The reasons for premature discontinuation and extent of drug exposure are outlined in Table 4 and Table 5.

Table 4: Reasons for Premature Discontinuation of Therapy: Modified Intent-to-Treat Subjects

{Study K90-076)

Reason 4 Levolacadn %ﬂ\_

. (3
No Admissian Pathogen V74 (10.3 19 4]
Adver se Event s 09 2 B3 :
Resistare Pathogen 2 0.9 2 0.9)
Cliricd Falire 1 ©.5) 4 1.8
Other 3 1.4 2 (0.9}
Total Discortirued 2 (14.6 2 14.2
Total with Dswmmd«bn lfioundm 216 100.0 26 No0.qg
Total with Unl eletion Information 15 12

'P«emupnbmdmwulmm w kh disoontinuet onfcompletion information,

Teble 6: Extent of Exposure to Therapy: Modified intent-1o-Treat Subjects

(Study K90-076)
Levdfiauacin Ciprcfionadin
Emers O The spy (N=231) (N=238)
lkiu\ov;.\é 16 11
1 3 3
2 3 2
3 13 K4
4 13 T
5 2 7
6 L) 2
? 14 16
] 10 10
] L] <
10 15 104
11 k4 41
1.2 ] ]
13 2 1
14 S 2
15 1 6
16 [ 1] 2
20 1 2
21 ] 2
MeantSO 3.0:2.7 9.6¢3.1
Median 10 10
DNumbes of Doses
TJotal With Dosing (ndos mation .- 218 227
Total With Unknown Dosing Infarmasiof 15 11
MeantSO B s.at26 181259
Median ks 10 20
Range 120 1-40

NOTE: Levofiouadinhad a qQ2dh dosing schedude and olproflonacin
had » qlZh dasing schedue
*Days on ther apy w as defired as (last dey ~first day) +1.
* One sublect had missing data for days on therapy but had date fa
rumber of doses.
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EFFICACY RESULTS

The total aumbers of subjects evaluable by the sponsor for clinical and microbiologic efficacy at each study ceater are
shown in Table 6. One hundred cighty-two (78.8%) subjects in the levofloxacin treatment group and 193 (81.1%)
subjects in the ciprofloxacin treatmeat group were clinically evaluable. One hundred fifty-sevean (68.0%) subjects in
the levofloxacin group and 152 (63.9%) subjects in the ciprofloxacin group were microbiologically evaliable. The
primary reasons (subjects only counted once) for exclusion from either the clinical or microbiologic analyses of
efficacy are summarized in Table 7. The main reasous that subjects were excluded from clinical efficacy were
insufficient course of therapy (levofloxacin group) and inappropriate posttherapy clinical evaluation (ciprofloxacin
group), whercas the major reason that subjects were not microbiologically evaluable in both treatmeat groups was
absence of bacteriologically proven infection.

Table 6. Number of subjects by Sponsor Analysis Group and Ceater

{Study K90-076)

———lvofoxoin Cemlozein

Modified Wodified

imant- Cilincaly Micobobgicaly (Ment+w- Clincaly Micobb bgically
Investigstor® Teeat Evaluable Evaluable Trat Evaluable Evaluable
Cufen B 14 11 @8s5) 11 (788) 15 14 @©33) 12 @0D)
Gantry M 20 @35) 7 874) 0 28 §33) 26 P67)
Gezon 19 13 @a4) 13 B84) 22 13 &94) 10 335)
Krywons 2 1 &OD) 1 Bon) 0 [ I 0 -
Kure 25 16 pAD) 11 @4D) 25 20 (800) 11 40)
Lasc heid 10 3 pooy 2 @00) 10 4 oD} 3 poD)
LeFrock 8 7 §75) 7 #75) 9 8 89) 8 P89)
Moman 25 24 @6D) 19 (760) 26 24 Q60) 18 [g20)
Nictos 47 3% @F65) 34 (723) 50 35 (00) 31 p2D0)
Pankey 10 8 oD) 7 (OD) 10 8 00) 4 MOD)
Powers 14 13 029) D B643) 4 14 (86) 0 PB43)
Schwarg 19 16 ©42) 13 ©68A) 21 21 (100.0} 15 gi8)
Solakid 7 S (14) 3 “29) 7 7 (1000) 6 {714)
Totad ™ 102 ges) 7 §88) 8 a3 @iv) %2 E§39)

Numbees shown in pamntheses are papentages for that 0amgoty.
* One investigaor (Lathop) did not enwll any subjects.

Table 7. Primary Reason for Clinical or Microbiologic Unevaluablility (Sponsor)

Modified Intent-to-Treat Subjects
{Study K90-075)
Lavofoxao in GClptoxaoin

Reasons 0i=231) N=238)
Olinical Eficacy

Insutfciant Coume Of Thampy

No Postherpy Evalustion

Inapproprisse Posttherapy Evalaton

Totl Unevalusble ForClinkal Efcacy ri12%) (189%)

Efficacy
Infectin Not Bacwriobgbally Poven
No Posthempy Evaluation s
Insuffciemt Gourse Of Thampy ;
inappropriase Bacwerobgh Cukure
Etiactiva Concomkant Therapy
Unewaluable for Safety

Towl Unevaluable For Mcobbbgi Effcacy
* Subjects only coumed oroe.

80-54#0!8 aﬂ*:ﬁa

Y avwwsd & Lpud®

@20%) 06.1%)
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Sponsor Results

The clinical response to therapy for subjects considered clinically evaluable by the sponsor is summarized by
treatment group and study ceater in Table 8a. Among clinically evaluable subjects in the levofloxacin treatment
group, 83.0% and 14.8% were cured and improved, respectively, compared with 80.3% and 14.0% in the
ciprofloxacin treatment group, respectively. Four (2.2%) sabjects in the levofloxacin treatment group and 11 (5.7%)
subjects in the ciprofloxacin treatmeat group failed treatmeat.

In the sponsor MITT group, levofloxacin treatment resulted in 67.1% cure, 21.6% improvement, and 2.6% failure;
8.7% of subjects could not be evaluated. Ciprofloxacin treatment resulted in 70.6% cure, 16.8% improvement, and
6.7% failure; 5.9% of subjects could not be evaluated. Similar results were found in the sponsor intcat-to-treat group.

Table 8a. Clinical Response Rate By Ceater: Sponsor Clinically Evaluable Subjects

(K90-075)
Levofloxac in Cipofoxacin

Investigaior N Cumd® tmpoved Faled® N Gund® opoved® Faled"
Gullen 1 11 (100} 0 PO g Q0 14 13 @29 1 @9 0 PO
Genry 29 28 P85} 1 @4 ¢ PO 28 26 @29 2 @9 o 0O
Gazon 13 13 ¢o0) 0o po 0 o0 13 43 (100 0o oo 0 p.o
Krywonk 1 0 pon 1 ({00} 0 oo [] 0 - o - 1] -
Kuarx 16 12 gs50) 4 @5D) 0o po) 20 17 @30) 2 (100) i 80
Lasc haid 3 2 ©67) 1 @33) 0 PO 4 3 @50 1 @R50) ¢ PO
LaFrock 7 & [Ti4) 2 R86) 0 00 L] 4 $S00 3 15 i @5
Moman ¢ 24 16 B67) 6 @50) 2 83 24 16 667 7 @02) 1 42
Niclok 36 20 (806) 6 (167) 1 @8 33 25 @14 6 {H7.4) 4 ({i4)
Panley [] 3 {15) 4 HOD) i H23) 8 4 50O 3 G75) 1 25)
Powers 13 11 {#456) 2 (i54) 0 POy " 40 09 0 09 1 0.1
Schware .46 16 (100} 0 pn o o0 24 49 §0S) 2 @5 0 PO
Solalsii 5 § (100)) 0 PO o po 7 § @14) 0o on 2 {286)
Gombined® 24 45 @B25) 4 @33) 1 49 27 16 €683y 7 @39) 4 {i¢48)
Yol 12 451 @3 T {i43) 4 @13 % 45 §03) or 4 11 &I
* Numbees shown in pasnth am ges for that camgoty.

* Gombinadthose sudy cemes that ;mubd fower than 10 ¢ inkaly avalusb e subjects in ekher veament group: Kiywonls,
Lascheid, LaFrack, Paniey, and Sokalsid / ’

FDA Results

Clinical response to therapy for FDA clinically evaluable subjects is summarized in Table 8b. The number of
evaluable patients is somewhat smaller in the FDA group, due mainly to the fact that only patients with uncomplicated
skin and skin structure infections were included in FDA analyses. No statistically significant treatment difference was
Jound; the overall cure rates for all centers combined were therapeutically equivalent in FDA's clinically evaluable
patient group; 95% confidence interval for Ciprofloxacin minus levofloxacin was 1y ssil-11.7, 7.0)gcq esx.
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Table 8b. Clinical Response Rate By Study Center: FDA Clinically Evaluable Subjects (Uncomplicated SSSI Only)

Levofloxacin Ciprofloxacin
Investigator N Cure Improve Fail N Cure Improve Fail
Cullen 11 ]11 (100) j O (0) jO0 (0) 12111 (92) |1 (8) {0 (0)
Gentry 21 121 (100) J O (0) jOo (0) 20119 (95) |1 (5) fjo (0)
Gezon 13 |13 (100) | O (0) |0 (0) 11|10 (91) |1 (8) jo (o)
Krywonis 1}]0 (0) }]1 (100) |O (0) oo (<) ]o = }o (=)
Kurtz 817 (88)]1 (12) |0 (O) 817 (88) 11 (12) {0 (0)
Lascheid 212 (100) jO (0) 1O (0) 313 (100) jO (0) Jo (0)
Lefrock 313 (100) joO (0) jo (0) 3|3 (100) |O (o) Jo (0)
Morman 20 {16 (80) §3 (15) |1 (S 17 |11 (65) |5 (29) |1 (6)
Nichols 29122 (7€) |6 (21) |1 (3) 22 117 (77) |2 (9) |3 (14)
Pankey 6|2 (33)]3 (50)}1 (17) 412 (50) 12 (50)]0 (0)
Powers 917 (718 ]2 (22) [0 (0O) 8]7 (88) |0 (0y |1 (12)
Schwartz 13|13 (100) J O (0)y o (0) 14 113 (93) |1 (7) {0 (0)
Sokalski 3}13 (100) |oO (0) |0 (0) 312 (67)}0O (0) |1 (33)
‘Total 139 1120 (86) 16 (12) |3 (2) | 125]105 (84) {14 (11) | 6 (5)

Numbers shown in parentheses are percentages for that category.

Statistical Reviewer's Note: To compare treatment differences (e.g., in cure rates), the sponsor provides 95%
confidence intervals for the difference “ciprofloxacin minus levofloxacin”. FDA usually calculates these confidence

intervals in reverse order, i.e. “new drug minus comparator”. To be consistent, FDA confidence intervals are
g mp.

calculated the same way as those provided by the sponsor. Thus, in this application we are interested in the upper
bound of the confidence interval instead of the lower bound. All confidence intervals produced by the sponsor and
FDA are based on the normal approximation to the binomial distribution using the continuity correction.

Tables 9a and 9b summarize clinical success (cured plus improved) rates for sponsor and FDA clinically evaluable
patients, respectively. In both analyses, no statistically significant treatment difference was found and levofloxacin is
considered therapeutically equivalent to ciprofloxacin.

Table 9a: Clinical Success Rates and Confidence Intervals by Study Ceater: Sponsor Clinically Evaluable Subjects
Clinically Evaluable Subjects

{Study K90-075)
Lavofbxao in . Clpmthxacin

O Confidence*
Investigaor N Sworsy’ Falun® N Swoesd Falum® ot naal
Cullan 11 11 (1000) 0 PO) “ 14 ($00.0) 0 PO (45, 45)
Gerntry 29 29 {1000) 0 Do) 28 {100.0) 0o PO (-18, 18)
Gazon 13 13 (¥000) o po 13 43 (4000} 0 po) (38, 38)
Krywonks 1 1 {1000) o PO) 0 o Q0 c PO -
Kure 16 46 ({1000) 0 PO 20 19 @50} 1 60 73, 77)
Lago hald 3 3 (1000) o 0O) 4 4 (4000) 0o PO -
LeFrock 7 7 (1000) 0 PO 8 7 @75 1{128) -
Moman 24 2 @17) 283 24 23 @58) 1 42 115, 109)
Nictos 36 6 @72) 18 35 3t $35) 4 {14) (218, 485)
Pankey 8 7 $75) 1(128) 8 7 @78) 1 {128) -
Powers 13 13 {1000) 0 PO " 10 (09) 1 84 308, 124)
Sobwark 16 16 (1000} 0 DO 21 24 (4000) 0 o (34, 3.4)
Sokalksid 6 6 {4000} . 0 0O 7 6 (i4) 2Ra8) -
Combined* 24 23 @585 1 42 24 23 P32) 4 ({4 8) (283, 70)
Towl 18 178 @78) 4 R 19 12 943) 1 69D 17, 07)
* Two-stied 95% confic: verval d the ditie foiproft in minus evol in) In ofinbal raes cured +

imp d) were c akutawd for sudy fng 10 or mom clinically haable neach group.

* Kumba shown in pamnteses am percentages for that cavgory.
“ Comblned:=those sudy ceme s that enolled fewer than 10 ¢ inkally bie subjects in ekher group: Krywonis,

Lasched, LeFrock, Pankey, and Sokalsid.
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Table 9b: Clinical Success Rates and Confidence Intervals by Study Ceater: FDA Clinically Evaluable Subjects

(Uncomplicated Infections Only)
Levofloxacin Ciprofloxacin
Investigator N Successd N Successd 95% Confidegxce
Interval
- e ——
Cullen 11 11 (100) 12 12 (100) N/Ac€
Gentry 21 21 (100) 20 20 (100) N/A
Gezon 13 13 (100) 11 11 (100) N/RA
Krywonis 1 1 (100) 0 0 (-) -
Kurtz 8 8 (100) 8 8 (100) -
Lascheid 2 2 (100) 3 3 (100) -
Lefrock 3 3 (100) 3 3 (100) -
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 (100) -
Powers 9 9 (100) 8 7 (88) -
Schwartz 13 13 (100) 14 14 (100) N/A
Sokalski 3 3 (100) 3 2 (67) -
a
Total 139 136 (98) 125 119 (95) (-=7.9, 2.6)
4clinical success is defined as either cure or improvement. Numbers shown in parenth

bryo-sided confidence interval for the difference (Cipro minus levo) in clinical succes
clinically evaluable subjects in each treatment group.
©°N/A=not applicable.

Clinical Response by Pathogen

Clinical response rates for sponsor clinically evaluable subjocts infected with pathogeans of interest alone or in
combination with other pathogens are presented in Table 10a. Table 10b presents corresponding results for paticats
considered clinically evaluable by FDA (for pathogens requested in the sponsor’s label).

Table 10a. Clinical Response Rates for Subjects with Pathogeas of Primary Interest:
Sponsor Clinically Evaluable Subjects

{Study K90-075)
Lavofhxao in Ciprotioxasin
Pahogan{s} - N Cumd lmprooved ~  Falled N*  Cumd mprovad Fallad
Swphyloccocus svmve 83 76 P0A4) & P4 10D 80 71 798) 14 (157 4 @.I)
Sveprococcur pyogenss 44 44{i000) © OO} O PO 20 4 P00) ¢ GO < S.0)
Emu srbavwmr oloncas 9 8 @88 2 R se22) 9 7078 O QD) 222
Acinetob b X e T @18) 1 (125 0o PO 7 6 014) ¢ (43) 1 (143)
Peeutomonas asriginosa 8 5 @425) 3Q@1IS) O Y 190 7 @oD) 2 @O0) ¢ (100)
Kiebelela preumonine € &000) 0 OO} O pO) & 6 (8D) ¢ @850) O OO
Eecherdohia ool ¢ 6(i000) O Q©O) O PO 11 S M88) S WU88) ¢ 8.9) -
Streplooccocue faecabe 4 2p00) 2800) O PO 10 8 ¢00) 2 @0D) O P.O)

* Nsnumber of subjects who had thet pathogen sldne or In combinaton with other pathagens.
Humb shown in pamnth are p wges for that cawgory.
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Table 10b. Clinical Response Rates for Subjects with Pathogens of Primary Interest:

FDA Clinically Evaluable Subjects (Uncomplicated Infections Only)

Levofloxacin Ciprofloxacin

Pathogen N2 Cure Improve | Fail | N2 | cCure Improve | Fail
Staphylococcus aurehsgy | 73 (90) |7 (9) |1

[ Streptococcus pyogepers | 14 (100) Jo  (0) [0 (o) | 20|18 (90) |1

(1) | 80|68 (85) |9 (11) |3 (4)
(5) 11 (5)

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

Clinical Response by Diagnosis
Clinical response rates are summarized by diagnosis in Table 1 1a for sponsor clinically evaluable subjects and in
Table 11b for FDA clinically evaluable subjects. The most common diagnosis in both analysis groups was cellulitis.
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Table 11a. Clinical Response by Diagnosis; Sponsor Clinically Evaluable Subjects

{Study K90-075)
Levofoxao in Cipotoxaoin

Disgrosis L Cund impoved  Fallad w Cund mprovad Falad -
Celults 79 71 $99) 789 143 [ 79 829) 2 @4) 4 87)
Pyodermna 20 t2 $oo) 8M0D) 0 PO 21 16 @F14) S R238) 1 48
Celukiswih Abscass 49 17 998) ‘2(‘!05) 0 pO) 2 17 @13) 4 (182) 1 #5)
Swyicsl Wourd Inecton 44 11 Q88) 20i43) 1 .9 12 7 838) 6 U62) 0 PO
tmpetigo 3 13 (loao) © @O) C PO) ¥ 13 (1000) 0 PO o po)
Abscess 9 & Pps9) 0 POy € {H19) 9 6 §67) 2@22) 1 (11.1)
‘Wound infaction 9 7 (78) eR22) 0 PO) [ ] 6 @50) 1(1285) 1 (125)
Caluftis wih Othar 6 3 {on) 2333} 1(167) 4 2 {HOD) 2 $0D) 0 PO
Infectad Ukcer [ 4 @67y 2833) 0 PO) 8 6 @2s5) 3 @7TS) 0 PO
Diabatc Foot Uker 3 1 @33) 2§57} C PO) 6 4 B67) 0 Q0) 2 @33)
lnfectad Deoubius Uber 2 2 (1000) O PO} 0 PO 0 [+] 00 0 PO 0 PO
Absoess whh Other? 1 1 loo0) © @0) 0 PO 1] 0 @0 0 00 0 PO
Hiddenits Suppuratva 1 1 (1000) O OO} 0 PO) 3 ¢ @0 2067) 1 8333)
Burn Infacton 0 1] [1X¢] 0 0O} 0 PO 1 1 {1000) 0 pO) 0 PO)
Oversll Towl 12 W @8 WH4R) 4 @ 13 155 03] ¥ {40) 1 8n
Numbeds stowh in pammtheses are p for that oy

* Nxnumberof subjecs who had qunods.

$ Other infaction or

d efninal

symplo

Table 11b. Clinical Response by Diagnosis; FDA Clinically Evaluable Subjects (Uncomplicated Infections Only)

Levofloxacin Ciprofloxacin

Diagnosis N2 Cure Improve | ‘Fail | N2 Cure Improve | Fail

Cellulitis 66 | 61 (92) |4 (6) |1 (2) 62 | 5S (89) | 3 (5) 14 (6)
Infected Ulcer 2|2 (100) |O (0) ]O (0) 0oj]0 (-) ] O (=) 10 (=)
Surgical Wound Infection 111]8 (73) |2 (18) |1 (9) 8|4 (50) 14 (50) }]O (0)
Abscess S1S5 (100) j O (0) O (0) 5S{5 (100) | O (0) O (0O)
Abscess with Other 1{1 (100) jO (0) J]O (0) 010 (- ]o (-) 10 (-)
Cellulitis with Abscess 14113 (93) |1 (7) 10 (0) 1514 (93) {1 (7) 10 (0)
Cellulitis with Other® 6|3 (50) 2 (33)}]1 (17) 312 (67) |1 (33) |0 (0)
Wound Infection - 716 (86) |1 (14) O (O) 6la (7)}1 (A7) 11 (17)
Impetigo 11 ] 11 (100) | O (0) jo (0) 10 ] 10 (100) | O (0) | O (0)
Pyoderma 16 {10 (63) |6 (37) |0 (0) 16 J11 (69) |4 (25) |1 (6)
Total 139 | 120 (86) | 16 (12) |3 (2)_ 125 1 105 (84) |14 (11) |6 (S)

Numbers shown in parentheses are pacentagw—for that category.
*N=number of subjects who had that diagnosis.
*Other infection or associated clinical symptoms.

Clinical Response by Complexity and Severity of Infection
Clinical response rates for sponsor clinically evaluable subjects are summarized by complexity and severity of
infection in Table 12a. Of the 156 subjects in the levofloxacin treatment group with mild/moderate uncomplicated
infections, 97.4% were cured or improved, while the four subjects with severe uncomplicated infections were all

cured. The clinical success rate for the 156 subjects in the ciprofloxacin treatment group with mild/moderate
uncomplicated infections was 96.8%. Five of six subjects (83.3%) in the ciprofloxacin group with a severe
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uncomplicated infection were cured. Clinical success rates (cured + improved) for subjects with mild/moderate
complicated infections in the levofloxacin and ciprofloxacin treatment groups were 100% and 82.8%, respectively.
Success rates for subjects with severe complicated infections treated with levofloxacin (N=2) and ciprofloxacin (N=2)
were 100% for both groups, including cure rates of 100% vs. 50%.

Table 12a. Clinical Response by Complexity and Severity of Infection: Sponsor Clinically Bvaluabl:Subjccts

Clinically Evaluable Subjects
{Study K90-075)
Lavofoxacin Cipofoxacin
N Guamd lmpoved  Faled N Gumd impoved Faled
Oomplicoted
B 4 SERISRIEE Samm immooen
Total Complcatd 2 “ gsi 8 gdi [+] 83 31 17 gfai 9 0) 5 36.1
Uacomplioned
Sevam 4 4 (1000) 0 PO) 60 PO 6 5 ¢33 0 PO 1 {i67)
Mi¥Modean 15 {13 @53) 19 (122) 4 @85) 195 433 @53) 18 (118) § B2
Towl Uncomplicased 160 137 856) 19 {H1D) 4 @35 1R 138 §52) 18 {44y 6 BN
Yotal Evalusbie for
Cllaical Eieasy 182 161 @30) 27 (148) 4 2 193 135 $03) 27 H40} 11 BN

Nymbers stown in pasixheses e peoentges ©r that cawgory.

Clinical response rates for FDA clinically evaluable subjects are summarized by severity of infection in Table 12b
(note: no patients with complicated infections were considered evaluable by FDA).

Table 12b. Clinical Response by Severity of Infection: FDA Clinically Evaluable Subjects

(Uncomplicated Infections Only)
Levofloxacin ’ : Ciprofloxacin
Severity N Cure Improve Fail | N Cure Improve Fail
Severe 414 (100) j O (0) JO (0) 514 (80) | O (0) {1 (20)
| Mild/Mocderate 135 | 116 (86) |16 (12) |3 (2) | 120 | 101 (84) |14 (32) |5 (4) |

Numbers shown in parentheses are percentages for that catc_gory.

Microbiologic Eradication Rates

Microbiologic eradication rates are summarized by pathogen in Table 13a for sponsor microbiologically evaluable
paticats and in Table 13b for FDA microbiologically evaluable patients (note: Table 13b contains specific pathogen
data for the two pathogeas that the sponsor wishes to have in the label). The most prevaleat pathogens for both
levofloxacin and ciprofloxacin treatment groups (in both analyses) were gram-positive and gram-negative acrobes.
Microbiologic eradication rates by subject, by pathogen, and for Staphylococcus aureus were statistically significaritly
higher in levofloxacin patients than in ciprofioxacin patients, both in sponsor and in FDA analysis.
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Table 13a. Microbiologic Eradication Rates by Pathogen Category and Pathogen:

Sponsor Microbiologically Evaluable Population

{Study K90-076)
Levofoxacin Clpott
. 9% Confiderce

Pathooen CamgorPuthogen N Eodemed W __Emdesms toservat

Pathopan Oetag ory

Giam-posihive sachic pathogans 42 140 @R88) R, ] 133 @#03) 150, 38)

G g ath bio pathog (.74 65 @70) o0 65 @42) (-904, 48)

Gram-poskive ansaobb patogens 12 12 (1000) 3 1 @33) -

Gram-negative ansercbb patogens 12 12 (+00.0) 3 3 t100.0) -

Othar pathogens 1 1 {100.0) 0 o PO -

Yot by pathogen M 230 £83) M4 2 ©0R) 25 37

Total by subject 07 183 @78) k-] 135 @88) (48 e

Puthogen®

Suphylcocccus ave s a7 87 (300.0) &7 76 p74) +tWe, &.9)

S prosocous pyogenes 14 14 (100.0) 20 18 SO0) (267, 67)

Acineto b b 10 10 {100.0) 7 S $#57) -

Emerobacmrcloacas 9 9 (100.0) 9 7 078) -

Pge ud e 8 7 B78) 10 10 (100.0) -

Prowuc mirablis 7 7 (100.0) 4 4 1000) -

Steproococ ur agalactiae .} 6 $833) 1 1 (100.0) -

Sweprococcus miled ] € H00.0) 0 0 PO -

Eochenchiacok ] £ (100.0) 1 11 100.0) -

Kiebeieha prevmonlas 6  5(1000) 8 8(100.0) -

Stmprococcus faec alie 4 4 (100.0) 10 10 (100.0) -

* Numbers sh in pasent am pe tages for thas cavegory.

* Two-sided 95% oonf inerval d tha difte & in minys vok in) in
mbobblogh eadibaton rames wem cabulasd for pathogens with 10 or mom admizsion Eolawes in
@20 h veATmRNT IOUP.

* N5 for eithar yeatmant group.

Table 13b. Microbiologic Eradication Rates by Pathogea Category and Pathogen:
FDA Microbiologically Evaluable Population (Uncomplicated Infections Only

Levofloxacin Ciprofloxacin
95%

5 a . a Confidence
Pathogen Category/Pathogen N Eradicated N Eradicated Intervall
Pathogen Category )
Gram-positive aerobic pathojergn | 130 (100) 122 { 110 (90) (-15.9, -3.8)
Gram-negative aerobic pathogerg 50 (98) 42 40 (95) (-12.5, 6.9)
Gram-positive anaerobic pat[oggx 11 (100) 3 1 (33) -
Gram-negative anaercbic pat 10@;‘ 11 (100) 3 3 (100) -
Total by pathogen 203§ 202 (99) 170 | 154 (91) (-14.0, -3.9)
Total by subject 137 136 (99) 123 111 (90) (-15.2, =-2.8)
Pathogen
Staphylococcus aureus 83 83 (100) 77 68 (88) (-20.1, -3.3)
Streptococcus pyogenes 141 14 (100) 20 18 (90) (-29.2, 9.2)

*Numbers shown in parentheses are percentages for that category.
*A two-sided confidence interval for the différence (ciprofloxacin minus levofloxacin) in microbiologic eradication
rate was calculated for pathogens with 10 or more admission isolates in each treatmeat group.
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Microbiologic Eradication Rates by Diagnosis

‘The microbiologic eradication rates achieved for sponsor microbiologically evaluable subjects in each treatment group
arc summarized by diagnosis in Table 14a. Corresponding information for FDA microbiologically evaluable subjects
is given in Table 14b. :

Table 14a. Microbiologic Eradication Rates Summarized by Diagnosis:
Sponsor Microbiologically Evaluable Subjects

Mirobiviogically Evaluable Subjects

(Study K90-076)

Lavofbxac in Ciprofoxacin
Diagrosis ] Endcsed  Persised® N Endicsed®  Persiswd®
e
Towl by Pathogen W00 108 @94) 1 09 &5 80 @44) s B9
Totwl by Subject 70 €0 @as) 1 449 63 &85 837) 4 B
Calielitis with Abscass
Jowl by Pathogan 20 28 P55) 1 B4 26 24 @23} 2 N
Total by Subjact 19 18 @47 1 63 20 19 @EsD) {1 B5O)
Evodorg .
Totwl by Pathagen 20 20 (1000) O @O 23 7 (39) s @614}
Total by Subjact 16 16 (1000) ©O PO) 7 12 ([os) 6 E£94)
impetisy
Totai by Pathogen 12 42 (000) 0 @0 15 15 (100.0) o po)
Towl by Subjact 11 14 (1000) 0 PO 10 40 (100.0) 0 PO
Syraical Wowod infection
Total by Pathogen 12 12 (1000) O PO 141 10 ©09) 1 8.9
Total by Subjact 10 10 (1000) O P.0) 7 6 (#37) 1 {143)
YWound inincon
Total by Pathogen 10 10 (1000} O PO 1 8 [@27) 3 @73)
Total by Subject 7 7 {4000) O 0O [ 5 @#33) 1 {67)
Oeliglits wih Othar
Total by Pathogan 1 41 (1000) © PO 10 9 @OoD) 1 (100)
Towl by Subject [} 6 (1000) O PO 4 3 @60) 1 @50)
iacied Uicer
Total by Pathogen 6 6 (1000) O @O “4 13 829 1 7N
Total by Subject 6 6 (1000) O PO 7 6 (¢¥57) 1 (143)
Abzosss
Yol by Pathogen 12 42 (1020} © PO 12 1 P 1 03
Total by Subject 6 5 (1000} 0 QO 8 7 @#75) 1 (25
Diabatic Foot Ulcer
Tow! by Pathogen 5 3 @00} 2 «oD) 11 9 818) 2 (182)
Towd by Subjact 3 1 B33 2 @67 6 4 @B67) e (33)
neced Decebius thoar
Total by Pathogen ] & (1000 0 Q0 o 0 Q0 o PO
'rou:s«bjm 2 2 «onn; 0 00 ] o 00 o pn
Abscess with Othat
Total by Pathogan 1 1 (1000) 0 QO 0 o PO o oM
'r:u:ys«bm 1 41 (1000) ©0 0O [} o oo o po
Hidradenitis Sunoyratve
Towl by Pathagen 3 2 (1000) © QO s 5 (100.0) o PO
Total by Subjact 1 1 (10003 O @0 3 3 (1000) o pn
Sam lefection.
Yot by Pathogen 0 0 PO 0 OO 1 1 (100.0) 0 PO
Towl by Subjact 0 0 ©05 O QU0 1 1 (1000) 0 9o
By Patogen 2% 2N @83) 4 (4N 24 2R @02) 22 @8
By Subject 157 13 @75) 4 @25 2 1B 888 17 (112)
® Numbers shown in prrenth am p uges for that cawgody.
.O|Mf' faotion or " d olnbal ymp
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Table 14b. Microbiologic Eradication Rates Summarized by Diagnosis:
FDA Microbiologically Evaluable Subjects (Uncomplicated Infections Only)

Levofloxacin Ciprofloxacin
. . N Eradicated? N Eradicated?®
Diagnosis

e —— e
Total by pathogen 102 101 (99) 82 77 (94)
Total by subject 65 64 (98) 61 57 (93)
Total by pathogen 12 12 (100) 11 10 (91)
Total by subject 10 10 (100) 7 6 (86)
cted e

Total by pathogen 2 2 (100) 0 0 (-)
Total by subject 2 2 (100) 0 0 (-)

Abscess
Total by pathogen 12 12 (100) 7 7 (100)
Total by subject S 5 (100) 5 5 (100)

scess wij

Total by pathogen 1 1 (100) 0 0 (=)

Total by subject 1 1 (100) 0 0 (-)

< 22 22 (100) 19 19 (100)

Total by pathogen :

Total by subject 14 14 (100) 15 15 (100)
Wi ther® 11 11 (100) s 4 (80)

Total by pathogen p 6 (100) 3 2 (67)

Total by subject

Wound Infection 10 10 (100) 11 8 (73
Total by pathogen 2 7 (100) 6 5 (83;
Total by subject :

Impetigo 12 12 (100) 15 15 (100)
Total by pathogen 11 11. (100) 10 10 (100)
Total by subject .

Byoderma 20 20 (100) 20 14 (70) -
Total by pathogen 16 16 (100) 16 11 (69)
Total by subject .

era ot 204 203 (99) 170 154 (91)
Total by pathogen 137 - 136 (99) 123 111 (90)
Total by subiject -

*Numbers shown in parentheses are perceatages for that category.
*Other infection or associated clinical symptoms.

98



Medical and Statistical Review for Uncomplicated Skin and Skin Structure Infections: Study K90-075

Summary of Key Efficacy Resuits

The clinical response rates for the sponsor modified intent-to-treat, sponsor clinically evaluable, and sponsor fully
clinically evaluable groups, along with microbiologic eradication rates for the sponsor microbiologically cvaluable,
sponsor modified intent-to-treat, and sponsor fully microbiologically evaluable groups are summarized in Table 15a.

-—

Table 15a. Summary of Sponsor Efficacy Results

{Study K90-076)
Olinlenl and Miarobialogie Response
Lavofosae in Ciprofioxacin
Clinical Success Glinical Suwocess
Aespoasellnup or Mbmobblagb or Micobblogd 08% Confdema
N Endosin Raes® N Emdicaton Raes* inerat
Chisieal Raspon s
Clinically Evaluable w2 178 878) 18 12 P43) 7.7 07)
Wodified Imento-Traat 23t 205 @87) 238 208 B74) 74, 47)
Fully Clinb ally Evaluable 168 105 G8.1) ] 1% 058) {64, 17)
Microbiclosic R
Moobiobgoally Evaluable &7 183 @785) = 135 (8848) (M5 27
Wodifed lmert-o-Treat 183 157 858) R 141 §97) (H2, 19
Fudly Moobicbgially Evakable 137 135 §85) 1= 19 902) H2 285)
Microbiclogic Resp Ve Olivien! Ra: 3
Oliaical Respoa
' Levotbxac in Cipotoxmwoin
Miewbiologie Respoamse L Cumd lmpovad Faled N Cumd lmproved Falnd
Eradic aed 193 1R @P63) 18 (11.8) INO) 135 19 @84) 14{i0A) 2 U5
Persicwed 4 0 po 4(100.0) 0 pO) 17 1 69 T7H12) 9 529)
* Dy inatr brelinical rate d + imp d + Gallad ¢+ wnable © avaivaw
« Dx - for mbrobobgo eradaton o RON + PETEN + unk
* Two-sidad 95% confik " J d the difh iprofioxacin minus levotaxacin) in clinical suocess or
mibnbbbgh eadicatbn ans.

“ Only subjos with admiscdn pathogens.
 Basedd on micmbiologtaly evalusbie subgroup.

NOTE: Al mkrobiobgc ersdation rates p
for a.givan subjact at admissbn

d in this table am by subjact, ia., mflact eradicaton of sll pathogens isolsted

Table 15b summarizes “overall success rate”, defined as clinical cure or improvement with microbiologic eradication,
by center for subjects considered both clinically and microbiologically evaluable by FDA. The overall success rate

for levofloxacin was statistically significantly higher than for ciprofloxacin.
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Table 15b. Overall Success Rates* and Confidence Intervals By Study Ceater:

FDA Microbiologically AND Clinically Evaluable Subijects (Uncomplicated Infections Only)

Levofloxacin Ciprofloxacin
95% Confidence
. Overall Overall
Investigator N Success® | N SuccessP Interval®€
Cullen 11 11 (100) 12 11 (92) {(-32.7, 16.0)
Gentry 21 21 (100) 20 19 (95) (-19.4, 9.4)
Gezon 13 13 (100) 11 11 (100) N/nd
Krywonis 1 1 (100) 0 0 (~) -
Kurtz 8 7 (88) 7 7 (100) -
Lascheid 2 2 (100) 3 3 (100) -
Lefrock 3 3 (100) 3 3 (100) -
Morman 18 17 (94) 17 13 (76) (-46.5, 10.5)
Nichols 29 28 (97) 22 18 (82) (-36.2, 6.7)
Pankey 6 5 (83) 3 2 (67) -
Powers 9 S (100) 8 7 (88) -
Schwartz 13 13 (100) 14 14 (100) N/A
Sokalski 3 3 (100) 3 2 (67) -
[]
Total _1_37 133 (97) 123 2!._10 (89) (-14.5, -0.8)

*Overall success is dcﬁ;;d as clinical cure or improvement with microbiologic eradication.

YNumbers shown in parentheses arc percentages for that category.
*Two-sided confidence interval for the difference (cipro minus levo) in overall success rate. This was calculated for
study ceaters enrolling 10 or more clinically and microbiologically evaluable subjects in cach treatment group.

‘N/A=not applicable.

SAFETY RESULTS

Table 16 and Table 17 summarize the incidence of adverse events by body system and frequently reported adverse
cvents by body system, respectively. The most frequently reported adverse eveats in both treatment groups occurred
in the gastrointestinal and nervous systems, and consisted primarily of nausea, diarrhea, and headache. There were
no serious or potentially serious adverse events reported and no deaths occurred during the study.
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Table 16. Incidence of Adverse Events by Body System

Subjects Evalsable for Safety
(Sudy K90-075)
Levdlowadin Ciprdfioadn 9% Corfidence —

Body Systern {N=220) (N=232) el

Gasuointesénd systeen dsorders . 3 13y 28 21 L7, 43
Centzal & peripherd newous system " ©n 1 “.n 57, 30
Body as a vhole ~ genard disordrs 10 (15 ] 2 w0 86, Q4
Poychiatric cisorders 9 QY ] 22 51, 1.
Sidn and sppendages disarda s 4 [ /] 7 30 17, 493
Musadaskdetal system dsorders 3 [} ] 0 30, 049
Metabolo and rusrivoral disorders 3 [y 1} 1 04} 28 10
Respk atory system disorders 2 (R ] 2 09 19, 1.9
Platdle, bleeding and dotting disorders 2 0y 1 0.4) 21, 1.2
Resistance mechanism disaders 2 09 2 09) 19, 1.9
Vision disarders 1 [+ L)] o ©.0) 15, 08
Hearing and vestbular discrdars 1 Qe 0 w©o “5 0§
Specid senses other, disorders 1 0.4} 2 0.9 13, 21
Cardovasodar disorders, general 1 09 0 0.0} (-1S, 0§
Heart rate and shythm disorders 1 0.4 0 0.0 -15. 08
Vasoda (eracardiac) dsorders 1 049 (1} 0.0) 15, 08§
Urinary system disardars 0 0.0) 2 0.9 a5, 23
Reproduxive disordets, femald 0 (0.0} 1 Q9 13, 30
Total with adverse everss () S9 257 45 194 =141, 1.8

* Twosided 954 corfidence interval around the differerce (dprofiocacin micus levoflexadr) in inddence of adverse

everes.
* Perosrnages odadmed from total numbes o women in each reatment group.  The total rumber of women vho
veoeived levoflonacin was 1(Budhmdmandvuunuhonemdebmﬂoudnvu117.

Table 17. Incideace of Frequeatly Reported (> OR = 2.0%)a Adverse Eveats
Summarized by Body System and Primary Term: Subjects Evaluable for Safety

{Study K90-075)
Lavofoxacin (Me230) Clprofoxacin (N=232)

Body Syswm/Primasy Tarm No. ) No. )
Al Body Systams o9 NJ}) 45 {194)
Gastro-hvtestisal Sysam Disorders

Nausea 4 ©.1) 14 60)

Darnhea 12 [.14] 7 (<71

Abdomine! Pain 3 (1.3 s 22
Cantral & Pariphwal Hawous Sysam Disorders

Headsohe 8 [<1.)] ] [<1-]

* Primary wem mpored by 22.0% of subjects In eihermament gouwp.

Deaths or Discontinuations

Nine (1.9%) subjects discontinued the study drug due to adverse eveats, including seven on the first or second day of

therapy (Table 18). Four (1.7%) subjects were in the levofloxacin treatment group and five (2.2%) were in the

ciprofioxacin treatment group. The treatment-limiting eveats in the levofloxacin
of nervous system events (¢.g., dizziness and hyperkines
diarrhea). In the ciprofloxacin treatment group,
and gastrointestinal complaints (nausea, vomitin

study.
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ia) and gastrointestinal complaints (nausea, vomiting, and
the treatment-limiting adverse events consisted primarily of headache
g, diarrhea, and abdominal pain). No deaths occurred during the
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Table 18. Summary of Patieats who Discontinued Therapy Due to Adverse Events

(Study K90-076)
Aalatonship Duraton
Subjact Advaoe Event Oay Of Yo Stdy of Tharpy
Number Age Sex (Pdmary Tam) Oneset* Sewiy Ong* Das) —_
Lavoficxade
25 F  Disrrhaa - e M Pobabh 1
Vomiing Modaraie Pobabh
MNausen Modersis Pobade
75 M Diriess [ ] Possible 1
19 M  Dirziess 1 id Renow 2
M F  Agymasive reaotion ] Mariad Probatle 3
Hyperkinesia Mariad Pobabh
Nenvousness Mariad Probable
Cipratacacia
30 F  Tas's Pavacsion 1 Moderate Possible 1
Dlarriaa Marind Pobable
3 F  Headche 1 Mariad Possitle 2
Nausea Maried Possible
[ <] F Nausea 4 Mid None 4
Prutis Mod Re
24 F  Naussa - Marind Possidle §
Vomiting Mariad Possible :
34  F  Headache 1 Moderatm Probabi 4
* Relative © start of tharapy (Day 9).
* Basud on INVESICRLC'S ASSRES Mant.
Clinical Laboratory Tests

A summary of markedly abnormal laboratory values after therapy start in subjects with admission data available is
shown in Tables 19 and 20, respectively.

Table 19. Incidence of Treatment Emergent Markedly Abnormal Laboratory Values

Subjects Evaluable for Safety
{Study K90-075)
" Lavofoxac in Ciprofbxacin
Labomoy Tast Pogortion® * Pogortion” *®%
Blaod Chawiswy
Oecmasad Ghroose ons2 27 1196 05
Emvamd SQPT 4H91 24 W02 10
Elnamd SGOT 2191 10 2002 10
Ewvamd Giwom 1182 05 3195 15 -
Elevatd Bilirubin 1187 05 0498 on
Elevamed Potassium 0184 [1]:] 1803 a3
Hemaalogy
Decmasnd Lymphocyws AN - OB 0186 00
* Numerators numberof subj with & weatm megent markedly ab | tast value and
danominamre aumber of subjeots evaluable (1., vakd admission and pastherapy daw avalable) for that
anslyws. ,
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Table 20. Subjects with Treatment Emergent Markedly Abnormal Laboratory Values

Values Subjects Evaluable for Safely

(Study K90-075)
Dueston  __
Subjeot Laboaroty Test Admissbn Abnormal Stdy Folbwup of Tharapy
Humber Age Sex (Mariadly Abnormal Ranga) Valum Valw Oay * Value Days)
Lavoficaadia
64 M Ghoose {<700r»200 mgiil) o8 2651 aPT - “@
4 M SGPT HGISUA) 22 ] 3 28 10
65 F Ghcoss {<700r>200 mghdl) 104 63 3PT - 10
28 M SGPT H75UR) 3 o4 ] <) 10
28 F  Gwcose <700r»200 mgAlL) 84 4 4PT - 7
20 F  Ghoose («700r»200 mgidl) o7 38 4P7 - 0
Tol Blirubin {»15 mohdl) 09 180 -
34 M SGOT 76 UA) 27 o8 4PT - 10
SQPT $TSUA) 2 128 -
37 F Lyvphooyes {«10xi0¥l) 292 090 4 - [}
60 M SGOT G73UA) 21 i3 2PT 19 10
SGPT HISUAY 25 R0 1] 33
64 F  Ghucose «700r»200 mgAlL) 1 60 rT - 10
<11 F  Ghcose {«700r>200 mgill) 28 60 ePT - 10
Ciprofiacacn
37 F  Potassiym {«30 or»6.0 mEql) 62 64 15Pr - 8
43 F  Ghoose 700r»200 mgidl) 147 243 .48 - 7
31 M SGOT &675Uf) o4 b <-4 4PT - 16
SGPT GTSUAL) 43 13 -
38 M Gloose (700r>»200 mghil) 228 868 1PT - 40
47 M Ghlxcose (<700r>»200 mghil) 1€ 274 SPT - 10
7 M SAOT G75UA) 49 1145 3rT - 135
SGPT HTSUR) 47 o7 -
20 M Ghcose (700r»>200 mgidl) 9 54 6PT - 10

*Only range given in wble. For complew criaria sea Asachmant 26a.

‘Rehﬁnbﬂandwwuyﬂ Nowe: PTuﬁsthwmuroquspmm mbive v the astday
study dng adminstatoa

‘Sub}.ﬂ had ddkbnnlbonw nbmulaluu mpored by the W- an adverse evem, which

dd not meet mardad ad

SUMMARY AND DISCUSSION
The objective of this study was to evaluate the safety and efficacy of levofloxacin versus ciprofloxacin in the
treatment of mild-to-moderate skin and skin structure infections in adults. The study could have enrolled subjects with
cither complicated or uncomplicated SSSI, but most subjects (86.8%) had uncomplicated infections. Clinical response
to treatment (evaluated by the investigator as cured, improved, failed, or unable to evaluate) was the primary efficacy
variable and was based on the group of subjects evaluable for clinical efficacy. Levofloxacin treatment provided
comparable clinical responses to that observed with ciprofloxacin in both sponsor and FDA analysis groups. S. aureus
and S. pyogenes were the two most frequeat pathogens isolated in both treatment groups. Among spounsor clinically
evaluable subjects in the levofloxacin group, 83.0% were cured compared with 80.3% in the ciprofloxacin group.
‘When the Sponsor’s clinical response categories "cured” and "improved” were combined into a single category of
“clinical success", levofloxacin treatment resulted in 97.8% clinical success for sponsor clinically evaluable subjects,
while ciprofloxacin treatment resulted in 94.3% clinical success. The Sponsor’s 95% confideace interval was (-7.7,
0.7) for the difference (ciprofloxacin minus levofloxacin) in success rates.

The clinical success rates in the two treatment groups were comparable for the most common diagnosis of cellulitis
(98.7% for levofloxacin, 95.3% for ciprofloxacin in the sponsor clinically evaluable group). Levofloxacin-treated
subjects with the most common pathogen, S. aureus, had a higher clinical cure rate (89.4%) than subjects treated with
ciprofloxacin (79.8%). Similarly, the clinical response by scverity and complexity was comparable for both treatment
groups. The comparability in response rates between the two treatment groups was demonstrated for subjects with
mild-to-moderate uncomplicated infections, which represented the majority of subjects enrolied in the study. For
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Sponsor microbiologically evaluable subjects, comparable-to-higher microbiologic eradication rates were found in the
levofloxacin treatment group, with an overall infection eradication rate of 97.5% for levofloxacin compared with
88.8% for ciprofloxacin. FDA results were similar. When the microbiologic eradication rates were stratified by
diagnosis, the eradication rates between the two treatment groups were similar for the most prevalent infection,
cellulitis (98.6% versus 93.7% for ciprofloxacin, sponsor microbiologically evaluable group), and for most of the
other infections. There was 100.0% eradication of the two most common pathogens (S. aureus and S. pyogenes) in the
levofloxacin treatment group (for both the Sponsor and FDA analyses) versus 87.4% and 90.0% eradication,
respectively, in the ciprofloxacin treatmeat group (sponsor microbiologically evaluable group) and 88% and 90%
cradication, respectively, in the ciprofloxacin treatment group (FDA microbiologically evaluable group); in the case of
S. aureus, the 95% confidence interval around the difference between treatments was in favor of levofloxacin (note:
this was also true in FDA analysis). Levofloxacin and ciprofloxacin were both effective at eradicating 100% of all
methicillin-resistant S. aureus organisms (N=4 for both groups, Sponsor analyses).

The levofloxacin and ciprofloxacin treatment groups had similar safety profiles. The overall incidence of adverse
cvents in the levofloxacin and ciprofloxacin treatmeat groups was 25.7% and 19.4%, respectively. The most
frequently reported adverse events in both treatment groups occurred in the gastrointestinal and nervous systems and
consisted primarily of nausea, diarrhea, and headache. The incidence of these three adverse events ranged from 3.5%
t0 6.1% in the levofloxacin group and was similar in the ciprofloxacin group.

CONCLUSIONS
Levofloxacin was safe, well-tolerated, and effective in the treatment of subjects with uncomplicated SSSI. The clinical

success rate in the levofloxacin treatment group was therapeutically equivalent to that observed in the ciprofloxacin
group. Moreover, the microbiologic eradication rates were equivalent to those of ciprofloxacin with some suggestion
of higher eradication rates for S. aureus. This study supports the use of levofloxacin 488 mg po q day for 7 to 10
days in uncomplicated skin and skin structure infections due to Staphylococcus aureus and Streptococcus pyogenes.
Those uncomplicated skin and skin structure diagnoses supported by this study include cellulitis, abscess, wound

infection, surgical wound infection, impetigo, and pyoderma.
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STUDY L91-031 (FOREIGN)

TITLE

A multicenter, double-blind, randomized study to compare the safety and fficacy of oral levofloxacin with that of
ciprofioxacin HCL in the treatment of uncomplicated skin and skin structure infections in adults.
PRINCIPAL INVESTIGATORS

Maria Isabel Barona Cabal, Dra. - Universidad de Valle Dermatologia, Cali; Columbia

Ricardo Luis Galimberti, Dr. - Hospital Italiano de Buenos Aires Dermatologia, Buenos Aires; Argentina
Jaime Saravia Gomez, Dr. - Hospital San Juan de Dios, Santafe de Bogota; Columbia

Roberto Flores Guerrero, Dr. - Hospital General de Mexico, Mexico

Abel Jasovich, Dr. - Instituto Dupuytren de Traumatologia y Ortopedia, Buenos Aires; Argeatina

Silvio Alencar Marques, Dr. - UNESP - Universidad de Estadual Paulista, Sao Paulo; Brazil

Antonio Carlos Nicodemo, Dr. - Universidade de Sao Paulo, Sao Paulo; Brazil

Otto Alberto Sussman Peiia, Dr. - Instituto Nacional de Cancerologia, Bogota, DC; Columbia

Jaime A. Robledo, Dr. - Corporacion Para Investigation, Medellin; Columbia

Ana Maria Ferreira Roselino, Dra. - Universidade de Sao Paulo, Ribeirao Preto, Sao Paulo; Brazil

Jose Antonio Frias Salcedo, Dr. - Hospital Central Militar; Mexico

Aida Mercedes Torres de Navajas, Dra. - Sanatorio 9 de Julio, Tucuman; Argentina

Isidro German Zavala Tryjillo, Dr. - Universidad Autonoma de Guadalajara, Guadalajara; Mexico

Sergio Barsanti Wey, Dr. - Escola Paulista de Medicina, Sao Paulo; Brazil

Clarisse Zaitz, Dra. - Sta. Casa De Misericordia, Sao Paulo; Brazil

OBJECTIVES

The objective of this study was to compare the safety and efficacy of 500 mg levofloxacin administered orally once
daily for seven days with that of 500 mg ciprofloxacin administered orally twice daily for 10 days in the treatmeat of
uncomplicated SSSI due to susceptible organisms in aduits.

STUDY DESIGN The schedule of assessments is outlined in Table 1.
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Table 1: Schedule of Assassments

(Study L91-031)
During Last
Admission Thempy Day Of P osttherapy
AssosmmantP rocodure (Oey 1) Oeays3-5) Thempy (2-7 deysPT)
Medical History X
Pregnancy Test* X X -—
Study Drug Adm inistretion X X
Efficacy E velustions:
(sse Section HI H2)

Clinicat

Cinicel Signs and Symptoms of SSSI X x4 X

-Clinical Response Reting X

Microbiologic:

Culture fom Sie of indection X ) 4d ) o

~Susceptbiity Test X x* x*

-Oram Staln ot Smear ¥om Ske of infection X x* xX*

-Blood Cutture X X~ X~
Sefely Asscosrnanis

(sce Section il H.4)

Adverss Events X X X
Clinicel Labomtory Testg

Hematology X X

~Chemistry X X -

Urinalysis X X

Physical Examination X X

gnduding Vitel Signs)

*Or upon eerly term inetion.

* Performed on ell women of childbearing potential,

*Levofoxadn was to be administered for seven deys followed by placebo for three days and ciprotoxadn
was 10 be administered for 10 days.

4Signs and symptoms were monitored only; grades were not recorded.

*Performed only if indiceted (l.e., If specdmen availeble).

* Performed if posilive st admission.

MAJOR DIFFERENCES BETWEEN STUDY K90-075 AND STUDY L91-031

Characteristic Protocol K90-075 Protocol L91-031

Blinding Open-label Double blind

Initial Objective Mild to Moderate SSSI Uncomplicated SSSI in susceptible infections
Location United States and Costa Rica South America ”

Levofloxacin Dose 488 mg po q 24 hrs for 7 - 10 days 500 mg po q 24 hrs for 10 days

Ciprofloxacin Dose 500 mg po q 12 hrs for 7 - 10 days 500 mg po q 12 hrs for 10 days

STATISTICAL METHODS
The statistical methods and analyses were similar for study K90-075 and study L91-031 except for the following:

Due to inadequate monitoring, the subjects from three Mexican Investigators (Drs. R. Flores Guerreo, J. Salcedo, and

L Zavala-Trujillo) were not included in the sponsor’s efficacy analyses. Note: Data from these three investigators are
also excluded from FDA analyses, with the exception of Table 9c which examines clinical success rates by investigator
and overall including these three centers.

For consistency with other studies, the window of 1 to 10 days posttherapy used for sponsor evaluability of clinical
and microbiologic data varied from the window of 1 to 8 days specified in the study protocol. Note: Again, this
Jollow-up is somewhat earlier than desired. The November 1992 IDSA Guidelines suggest that the appropriate test of
cure is 2 10 4 weeks after completion of therapy.
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Retrospective assessment of severity and complexity of infection differed in that the assessmeat was performed
retrospectively, but prior to unblinding.

Statistical Reviewer's Note: As in the other uncomplicated SSSI study, the 95% confidence intervals provided by the
sponsor to assess treatment differences are for the difference “ciprofloxacin minus levofloxacin”. FDA-usually
calculates these confidence intervals for the difference “levofloxacin minus ciprofloxacin” (i.e., “new drug minus
comparator”); however, to be consistent FDA confidence intervals will be provided in the same format as those of the
sponsor. Thus, we will be interested in the upper, rather than the lower, bound of the confidence interval for
determining therapeutic equivalence. Al confidence intervals, both those produced by the sponsor and by FDA, are
based on the normal approximation to the binomial distribution with the continuity correction.

Although this study was only to enroll patients with uncomplicated skin and skin structure infections, several patients
with complicated infections were enrolled. FDA analysis excludes such patients (ie., those with complicated SSSI).

The relationships among the various sponsor efficacy analysis groups are illustrated below.

Intent-to-Treat Group Including Mexican Centers”
{All Subjects Randomized © Treatment)

Lavofiaasin: N=180; Olprafticenein: N=181

.

Intent-©o-Treat Group Bchuding Mexican Centers
{All Subjects Randomized © Treatment)

Lavoliacasin: N=13§; Diprdficaein: H«136

h

Cincally Evaluable Group
{BExcluding Mexdcan Centers)

Lavofiaceein: H=120; Olpratiomacin: N=12¢

N

Fully Clintcally Evaluable Group
(Exchuding Medcan Centers)

Lavofioensin: N=444; Olproficmelin: M-8

.

Microbiologically Evelusble Group
{Exclhufing Mexican Centers)

v sln: H=180; Olprcfiamnein: #=07

.

Fully Microbiologically Evaluable Group
BExcliding Mexican Centers)

[ e DS Olpe i d
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ANALYSIS GROUPS
Table 2 summarizes all analysis groups and corresponding analyses performed by the sponsor. Data for subjects
earolled at three Mexican study centers are excluded from the sponsor’s main efficacy analyses.

Table 2: Numbers in Sponsor Analysis Groups and Corresponding Analyses Performed
(Excluding Mexican Centers) -

(Study L91-031)

Fuly

Migo- Fully Mao-

Cliriodly  biclogodly Inent-  Qlinicdly  biologiadly
Evaludble Evaludble wdie Evahuble Ewvahuble Saey

Levoilauadin Treatment Group 129 100 136 m S0 179
Cigy ol owacin Treatmene Group 124 a7 1% o .14 178
Analyses or Summaies
Rovided
Oemographics X X X X b4 b4
Extent of Therapy X b X X X X
Clirical Response X % X X X
SgrelSymproms X X X
Miarobiologic Response X X X b4 X - =
Adserse Everts X
Laboratary Resuts X
Wed Sidrs X
'ThoeMe;’elnM certers are enduded lom all anslysis goups encept safety (see Section HiLJ., Swutistical

DEMOGRAPHIC AND BASELINE CHARACTERISTICS

The protocol indicated that approximately 400 subjects were to be carolled to easure clinically evaluable data from
300 subjects. However, the study was terminated early when the target number of cvaluable subjects was estimated to
have been achieved. Three hundred sixty-one subjects were enrolled in this study at 15 centers, including 89 subjects
cnrolled at the threc Mexican centers. The sponsor intent-to-treat group, which excluded these 89 subjects, included
272 subjects, 136 who were randomized to the levofloxacin treatment group and 136 who were randomized to the
ciprofloxacin treatment group.

The sponsor’s clinically evaluable patient group coasisted of 129 levofloxacin and 124 ciprofloxacin paticats. Their
microbiologically evaluable patient group had 100 levofloxacin and 97 ciprofloxacin patieats. The demographic and
baseline (admission) characteristics for the sponsor clinically and sponsor microbiologically evaluable groups are
summarized in Table 3. Characteristics of clinically and microbiologically evaluable subjects were generally
comparable across treatment groups except for a slightly higher percentage of mea in the ciprofloxacin group. The
majority of subjects were Hispanic. A statistically significant difference was found in the fully microbiologically
evaluable group (p=0.02) for proportion of mea (43.3% in the levofloxacin group and 62.1% in the ciprofloxacin

group).
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Table 3. Demographic and Baseline Characteristics:
Sponsor Clinically Evaluable and Sponsor Microbiologically Evaluable Subjects (Excluding Mexican Centers)

" (Study L91-031)
Levoladadn Clprdfiokadin
Clinoaly M oddl Cliricd ™M od
Gt " b Bretrt A v
(N= 129 {N=100) (N=124 (N= 37)
srlm 83 45 68 S7
Women 66 5 S6 40
Race
Caucasian 43 » 43 3%
Black 6 [ ] 1 9
Ohlental 2 1 ] 1
Hispanic T2 ST 83 St
Age (Yeus)
M5 1 53 13 60
45-64 M 23 25 18
265 18 12 26 18
v'fl.-uso 41223:16.8 421 m16u1 44162:410.0 43 kH T
- iU
129 100 123
54 .1 13t

o

i
|

1 ) 1

8
g o
]
%

¢ l@“ ‘l$ iﬁ.iB 1ﬁii
v

Missing ’ 1
o .

ooess 28 2 2 13

Impetigo S 19 13 14

Fururcle 18 14 22 13

Baacern s s 12 i

ma

Eopspatas oo 7 8 3 7

vﬁu Infection 7 s 6 6

Surgcd Waund Irfeaion 6 6 ' S 8

Oher Infeadon!Symptoms 2 2 2 1

Cebuditis with fbscess 1 1 1 1

fAbscess wih Othes InfeaionSymptoms 1 1 0 0

{riected Wicet 1 1 1 1
Complioated

Severe 2 1 1 1

MildModerate 1”7 13 15 12

Totd Complicated 139 14 16 13
Uncompliosted

Severe 0 0 S 4

MildModecate 110 86 103 80

Total Uncomplicated 110 a6 108 84
Complicated and Unocomplicated

Total Severe 2 1 6 S

Towal MildModecate 127 99 118 R
NOTE: Values repres et numbers o subjects unlass otherw ise indicated. ==

® Inckeded oelhditis in assod stion with dectbiius Woers or cooursing In the setting of a compliosting disease.

DISCONTINUATION/COMPLETION INFORMATION
Of the 272 subjects enrolled in the study, 136 received levofloxacin and 136 received ciprofloxacin (sponsor inteat-

to-treat group). Discontinuations are shown in Figure 1.
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Figurs 1: Discontinuation/Completion tnformation: infent-to-Treat Bubjects
(Excluding M exican Centers)
(Study L91-031)

272 Subjects
Enrolted
| 1365 subjects receved tevoriaxacn | | 136 subjects received cioronaxacin |
— 17 subjects discontinued —+ 13 subjects discontinued
—» 2 sublects with unknown —+ 3 sublects with uninown
discontinuation/c ompletion discontinuation/c ompletion
infocrrmation information
I 117 subjects completed therapy ] I 120 subjects completed therapy I

Reasons for premature discontinuation and extent of drug exposure are outlined in Table 4 and Table 5, respectively.

Tablg 4: Reasons for Premature Discontinuation of Therapy: Intent-to-Treat Subjects

{Excluding M exican Centers)*
(Study L91-031)
Levdladadn Cigrdfiosacin
(N = 136) (N= 135)
Reason No. O No. 2
Adverse Evert s Qan 2 (15
No Admission Pathogen 2 s 3 3
Cliricd Falue | 0n 1 .6
Persond Reason 1 un L1} Qo)
Resistant Pathagen 0 o0 1 (0.8}
Ouhet® 8 60 6 .5
Tota Discortinued 17 az9 ) K] @E.8)
Total with DisoondnuationiCompledon ieform atian 14 133
Total With Unknow n Ol scortinuad andCompletion
irformation 2 3

= Of the 88 subjects who v ere ervolled at the three Mesican centers and for whom discontinuationd
compledon irformation was avalable, one levdfl oxacinvseated subjece discontinued therapy premanurely
-. e %o clinical faiksre and tvo dprciokadvirested subjects discantinued {anve due to clinicel falkae and
one due 10 personal reasons). See Appendin 23d.
* Perosntages based an total number w th discontinuetionicompletion inform atian.
Mrm!«dmmrﬂdu Levofloxadnt  dinical oure (subjeats '

.@ﬁiwmm renal insuficiency (subi Ciprofionacin: LT
dhkal are [sl.bloc: s judgement (maibjects incoract inidal =
diagrosis (subjecr@ifil)
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Table 5. Extent of Exposure 10 Therapy: intent-lo-Treat Subjects

(Excluding M exican Centers)
(Sludy L91-031)
Levafiouadn Cpdioadn
Ewert o Exposue (N= 136) (N« 136)

m:» 1 3 -
2 1 0
3 1 1

5 2 3
[ 1 1

7 10 <4
8 0 4
10 0 107
" 1] 13
MeantSD 68906 38112
Median 7 10

h

iomﬂ v% %oﬁng nformation 135 133
Total Unknown Dosing infamadon 1 3
MeantSD 6.9:0.6 192424
Median K4 20
Range 23 S20

NOTE: Levoflowacin had a q2¢h dosing schedule: the total planned dur atian of therapy
was seven days lolloved by dvee days of placebo admiristration. Ciprofloxadn had a
qlZh dosing schedhde. The total planned duration of therapy wvas 10 days.

* Days on thee apy v as defined as (last day of active dug ~first day) +1.

EFFICACY RESULTS

The total number of subjects evaluable by the sponsor for clinical and microbiologic efficacy at cach study center is
shown in Table 6. Table 7 summarizes the reasons patients were considered uncvaluable by the sponsor for clinical
and/or microbiologic efficacy analysis. ,

Table 6. Number of Subjects by Sponsor Analysis Group and Ceater (Excluding Mexico Study Sites)

(Study L91-031)
Levoflaada Cipncfloxkacin

lentto  Clinca Maobicloge lentto  Cliniod Miaoblologe
lrwestigator Trea  Efficacy Efficacy Treat Efficacy ENcacy

Baona § 5 (1000 2 “oo S 3 ©00 2 «Oo
Galimbesti 16 16 (100.0 8 00 16 16 (100.0 10 629
Jasovich 16 14 @9 1 688 16 14 (@9 122 (S0
Marques 4 4 (1000 3 @0 4 4 (000 2 (500
Nicodemo 25 24 %0 2 a0 % 23 S 21 ®09
Robledo 17 17 1006 15 682 18 14 @18 n 628
Roselro 12 1 8y 9 (@sa 12 12 (1009 10 833 L
Suavia 2 2 (000 0 0o 2 2 (1000 1 500
Sussman 14 13 (29 10 M4 13 12 33 10 (€9
Tones 1 16 (1003 15 (338 16 16 (1000 13 ©1.3
Wey S 4 Q9 2 “oo 6 4 (667 2 33
Zaiz 4 3 0 3 (=0 4 4 (100Q 3 (50
Total 1% 123 (M9 100 (735 138 124 (9.2 37 M.3)

Numbers shown in parentheses ae pacentages for that category.
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Table 7. Primary Reason for Clinical or Microbiologic Unevaluablitiy:
Sponsor Intent to Treat Subjects (Excluding Mexican Ceaters)

(Study 1L91-031)
Levdliasadn Cigrdflonadin

Reasors (N = 136) (N+= 136) -
Clinical Ef

Inapprogyiste apy Evalustion 3 7

lrsufficiert Course of Theragy 2 0

No Posttherapy E valuation 1 1

ek I : S

Effective Concombart Thesapy 0 1
Toradl Unevaluable For Clinicel Efficacy 7T 614 12 ®ex)
Hl:oblolog; Efficacy

ection Not Bacter 24 2

inapgyopriate M%”%M 10 13

No Posttherapy Evaluation 1 1

Unevauable for Safery 1 2

Effective Concomiars Therapy 0 1
Totd Unevalusble Far Miaobiologe Efficacy 36 (&BS) 33 (BT
* Subjects caunted only once.

Clinical Response '

Sponsor Results

Clinical response to therapy for subjects considered clinically evaluable by the sponsor is summarized by treatment
group and study center in Table 8a. Among subjects in the levofloxacin treatment group, 80.6% were cured and
15.5% were improved, compared with 75.0% and 18.5% in the ciprofloxacin treatment group, respectively. Five
(3.9%) subjects in the levofloxacin treatment group and eight (6.5%) subjects in the ciprofioxacin treatment group
failed treatment.

In the Sponsor’s intent-to-treat group, levofloxacin treatmeat resulted in 77.9% cure, 16.2% improvement, and 44%

failure; 1.5% of subjects could not be evaluated. Ciprofloxacin treatment resulted in 72.8% cure, 18.4%
improvement, and 5.9% failure; 2.9% of subjects could not be evaluated.

Table 8a. Clinical Response Rate for Each Ceater: Sponsor Clinically Evaluable Subjects

(Excluding Mexican Centers)
(Study L91-031)
Levdfiosacin Ciprdflokadin

Irwestigator N Cuwed fmproved Faled N Cured improved Falled

Bacona S 4 (80.Q 1 200 0 00 3 21667 103 0 0
Galimbeni 16 12 (150 2 129 21 6 953 5313 20129
Jasavich 14 12 857 2 (143 0 00 i 13RS 1 QN 0 (00
Maques 4 3 (750 1 150 0 00 4 401000 O (00 0 0.0
Nicodemo 24 2401000 0 00 0 22 21B71 0 00 1 43
Robledo 17 156323 0 00 2018 14 12657 0 0O 20143
Roseliro 1" 8 (127 3213 0 00 12 S 4L 6 (500 1 83
Sxavia 2 1 (0.9 1 0.0 0 0O .2 21000 0 (0 0 (0.0}
Sussman 13 11846 2054 € @00 12 1033 2 ¢68) O (0
Tomes 16 10 (629 6 379 0 0O 16 7438 8 500 1 8.3)
Ve 4 3 (=kQ 1 (250 0 0.0} 4 3@Ea o o 1(25.0
Zakz 3 1333 11333 133 4 401000 O (©0) 0 O
Combined" 18 12 (660 S 278 1 (56) 17 1518823 1 B9 169
Total 129 104 0Q6) 20 (155} S B39 124 B[S0 23085 8 6GSI

Numbecs shown in parentheses & e parcentages lor thet category.
* Combined = those study centers that envdied fewer than 10 ciinicdly evaluable subjects in either beatmert goup:
Barona, Marques, Saravia, Wey, and Zaitz.
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Clinical response 1o therapy for FDA clinically evaluable patients is summarized in Table 8b. No statistically
significant treatment difference was found; the overall cure rates for all centers combined were therapeutically
equivalent in FDA'’s clinically evaluable patient group; 95% confidence interval for ciprofloxacin minus-levofloxacin

sl -14.6, 9.7) g sen

Table 8b. Clinical Response Rate for Each Ceater: FDA Clinically Evaluable Subjects

(Uncomplicated Infections Only; Excluding Mexican Centers)

Levofloxacin Ciprofloxacin
Investigator N Cure Improve FaiL N Cure Improve Fail___
Barona 2|1 (50) |1 (50) {0 (0) 2]12 (100) {0 (0) o (o)
Galimberti 716 {8e) | O (0) |1 (14) 10 ] 5 {50) ]| 3 (30) }2 (20)
Jasovich g8 (89) |1 {(11) 10 (0) 11110 (91) |1 (9) |O (0)
Marques 312 (67) |1 {33) ] 0 (0O) 212 (100) jO (0) |JO (0)
Nicodemo 21 |21 (100) | O (0) J]O (0) 20 | 20 (100) | O (0) JO (0)
Robledo 15114 (93) (o (0) 11 (7) 11 {10 (91) jo (0) 11 (3)
Roselino 715 (71) | 2 (29) |0 (0O) 915 (56) |4 (44) i1 0 (0)
Saravia bio (=)0 . (=Y]O0 (=) 11 (100) | O (0y o (0)
Sussman 10}8 (80) | 2 (20) J O (0) 717 (100) jJO (0) | O (0)
Torres 11 | 8 (73) | 3 (27) O (0) 11 ] 6 {(55) | 5 (45) | O (0)
Wey 1}1 (100) joO {(0) Jjo (0) 1]1 (100) } O (0) O (0O)
Zaitz 3|1 (33 |1 {(33) |1 (33) 313 (100) | O (0) JoO (0)
Total 89 |75 (84) |11 (12) 3 (3) 88 | 72 (82) |13 (15) {3 (3)

Numbers shown in parentheses are perceatages for that category.

Tables 9a and 9b summarize clinical success (cured plus improved) rates by center and overall for sponsor and FDA
clinically evaluable patients, respectively. In both analyses, no statistically significant treatment difference is detected
and levofloxacin is considered therapeutically equivalent to ciprofloxacin. Table 9c summarizes clinical success rates
for FDA clinically evaluable subjects, including the three Mexican sites that were otherwise excluded from analysis.
Again, no significant treatment differeace is detected and the two drugs are considered therapeutically equivalent.
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Table 9a. Clinical Success/Failure Rates and Confidence Intervals by Study Ceater:
Sponsor Clinically Evaluable Subjects (Excluding Mexican Centers)

(Btudy 1L91-031)
Levoflawadn Ciprfionacin
93¢ Corfideroe

Irwestigetor N Sucoess® Fabad N Succes? Fabud lrvecval®
Barona 5 S (1000 0 OO 3 3 (100.0 0 (0] -—
Gdimbenti 16 14 @19 2 (125 6 4 S 2029 260, 260)
Jasovioh 14 14 (1000 0 0O 14 1401000 ¢ 0 36, aa
Macques 4 4 (100.0 0 0.0 4 4 (100.0 0 (0.0 -

™ 24 24 (1000 0 0o A 2 Yy 1 43 149, 62
Robledo 17 15 b ] 2 M8 1“4 12 (887 2 (143 (-300. 249)
Roseliro 1 11 (100.0 0 00 122 11 8L 1 83 285, 1.9)
Swavia 2 2 (100.00 0 OO 2 2 (100.0 0 (0.0) -
Sussman 13 13 (10000 0 00 12 12 (1000 ¢ 0 (42, 42
Tones 16 18 (100.00 0 (0.0 1€ 15 (38 1 63 (212, 87
Vey 4 4 (100.00 0 00 3 (50 1 25.00 -
Zakz 3 2 (669 1 633 4 4 01000 0 (0.0 -
Combined” 1€ 17T a8 1 686 1T 16 40 1 59 187, 180)
Total 129 124 (%81) S 39 14 116 (119 8 (69 (84 33)

® Twosided 957 omnfidence intervals maund the diferance (dproflonacin minus levofloadn) in dinlcal sucoess races
{osed and improved v ere calaviated ka study centers ervolling 10 or more  clinically evaluatie subjects in each
yeatment group.

* Nunbers shoun in parertheses ate percertages for that category.

*“Combineqd = cmters sthat envolled fever than 10 dinically evaluable subjects in either ¥ eatmert groux Barana,
Marques, Saravia, Wey, and Zakz.

Table 9b. Clinical Success/Failure Rates and Confidence Intervals by Study Center:
FDA Clinically Evaluable Subjects (Uncomplicated Infections Only; Excluding Mexican Centers)

Levofloxacin Ciprofloxacin

Investigator N Success® N | Success® 95% Confidence
Interval®

Barona 2 2 (100) 2 2 (100) -
Galimberti K 6 (86) 10 8 (80) -
Jasovich 9 9 (100) 11 11 (100) -
Marques 3 3 (100) 2 2 (100) -
Nicodemo 21 21 (100) 20 20 (100) N/A®
Robledo 15 14 (93) 11 10 (91) (-31.5, 26.6)
Roselino 7 7 (100) 9 9 (100) ) -
Saravia 0 o (-) T 1 1 (100) -
Sussman 10 10 (100) 7 7 (100) -
Torres 11 11 (100) 11 11 (100} N/A
Wey 1 1 (100} 1 1 (100) -
Zaitz 3 2 (67) 3 3 (100) -
Total 89 86 (97) 88 85 (97) (-6.5, 6.4) -
*Clinical success is defined as cither clinical cure or clinical improvement. Numbers shown in parentheses are
perceatages for that category. -

*Two-sided confidence interval for the difference (ciprofloxacin minus levofloxacin) in clinical success rate. This was
calculated for study centers enrolling 10 or more clinically evaluable subjects in each treatment group.
“N/A=not applicable. -

s

s
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Table 9¢. Clinical Success/Failure Rates and Confidence Intervals by Study Ceater:
FDA Clinicallv Evaluable Subjects (Uncomplicated Infections Only; Including Mexican Centers)

Levofloxacin Ciprofloxacin

Investigator N Success® N Success® 95¢ Coafidebnce
| Interval

Barona 2 2 (100) 2 2 (100) -
Flores-Guerrero 6 6 (100) 3 3 (100) -
Galimberti 7 6 (86) 10 8 (80) -
Jasovich 9 9 (100) 11 11 (100) -
Marques 3 3 (100) 2 2 (100) -
Nicodemo 21 21 (100) 20 20 (100) N/Ac
Robledo 15 14 (93) 11 10 (91) (~31.5, 26.6)
Roselino 7 7 (100) 9 9 (100) -
Salcedo 12 12 (100) 7 7 (100) -
Saravia 0 0 (-) 1 1 (100) -
Sussman 10 10 (100) 7 7 (100) -
Torres 11 11 (100) 11 11 (100) N/A
Wey 1 1 (100) 1 1 (100) -
Zaitz . 3 2 (67) 3 3 (100) -
Zavala-Trujillo | 4 (100) 6 5 (83) -
Total 111 108 (97) 104 100 (96) (-6.8, 4.6)

*Clinical success is defined as either clinical cure or clinical improvement. Numbers shown in parentheses are

percentages for that category.
*Two-sided confidence interval for the difference (ciprofloxacin minus levofloxacin) in clinical success rate. This was

calculated for study ceaters enrolling 10 or more clinically evaluable subjects in cach treatmeant group.

‘N/A=not applicable.

Clinical Response by Pathogen
Clinical response rates for sponsor and FDA clinically evaluable subjects infected with key pathogens alone or in
combination with other pathogens arc shown in Tables 10a and 10b, respectively (note: the FDA table includes only
those pathogens requested by the sponsor for inclusion in their label). S. aureus was the most prevalent pathogea in
both treatment groups and in both analyses; clinical success rates (cured + improved) in subjects infected with this
pathogen were similar between the two treatment groups (97.3% for levofloxacin and 96.2% for ciprofloxacin for
sponsor clinically evaluable patients).

Table 10a. Clinical Response for Subjects with Pathogens of Primary Interest: Sponsor Clinically Evaluable Subjects

(Excluding Mexican Centers)
(Study L81-031)

Levefionacin Ciproflonacin
Pahogenls? N Cued Improved Faled ¥ Cudd Imxoved  Faled
Suphlooronesauress T5 631840 10 (133 270 7 628 13067 3 (38
Sreomcoccarppopenes13 160842 1 (53 20108 - 13 1M1 @48 10@7 100
Eschaiolia odf 7 6857 1043 000 8 S®29 339 0 @©0
Sreprococoussp. § 6750 - 2(50 OO0 § 3600 3500 000

Numbers shown in paentheses are percertages for that category.
° N:S in elher vezment group.
* ¥ = pumber of subjects vho had that pathogen dane or in combination with other pathogens.
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Table 10b. Clinical Response for Subjects with Pathogeas of Primary Interest: FDA Clinically Evaluable Subjects
(Uncomplicated Infections Only; Excluding Mexican Centers)

Levofloxacin Ciprofloxacin
Pathogen N* Cure Improve Fail N Cure Improve Fail
Staphylococcus aureus 64 | 56 (88) | 6 (%) 12 (3) 71|59 (83) J10 (14) | 2 (3)
| Streptococcus pyogenes 18 116 (89) | O (0) 12 (11) 13 111 (85) |1 (8) 11 (8)

‘ Numbers shown in parentheses are perceatages for that category.

"N=number of subjects who had that pathogen alone or in combination with other pathogens.

Clinical Response by Diagnosis

Clinical response rates for sponsor clinically evaluable subjects are summarized by diagnosis in Table 11a . The most
common diagnoses in the levofloxacin treatment group were abscess and impetigo and in the ciprofloxacin treatment
group were abscess and furuncle. Cellulitis and furuncle were also observed in >10 subjects in each treatment group.
The 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 levofloxacin and ciprofloxacin treatment groups for subjects with a furuncle
and 94.4% and 100%, respectively, for subjects with cellulitis.

Table 11b summarizes clinical response rates by diagnosis for FDA clinically evaluable subjects.

Table 11a. Clinical Response by Diagnosis: Sponsor Clinically Evaluable Subjects (Excluding Mexican Centers)

(Study L81-031)
Levdflacacin Ciprdfionadin
O agrwosis N Cured Impeoved Faled N Cuwed Improved Faled
Abscess 28 23 821) 3(10.0 201 2 20009 1 @495 145
Impatigo 2% 24 1 @0 2 8.0 19 1S9 2008 2008
Celubis 18 13 (123 4(22 1 56 18 956800 36G0G O @0
Furunde 18 15 (833 306790 0 0.0 2 20009 2 (1) 0 0O
Pyodama 8 4 500 <4500 0 0.0 12 905G 2067 1 (@3
Cellitis w th Condition? 7 6 (B85 10143 0 00 3 2667 133 000
Erysipedac 7 01008 0 (OO 0 00 S 449 2222 3(333
Wound Irfeadon 7 6 850 1043 0 (0.0) 6 S5M\3 1067 000
Sugical Wound Infectioan 6 4 (667 2(333 0 0.0 S TMma& 111 1L
Odhec InfectiondSymptoms 2 1600 1500 0 {0.0) 2 10500 1600 000
Celuiis with Abscess 1 11000 0O (0.0} 0 00 1 10000 O @O O (0O
Absoess with Othe? 1 10100 © (0.0 0 (0.0 ¢ 0 MO 0 O O 100
Infected Uicer 1 10100 © (00 0 (0.0 1 0 008 10000 O (0O
Total 123 104 (806) 20(155) S Q9 14 93 (S0 23(185 6 (69

Numbers in paentheses ae paroertages for that categary.
® N = rwumber of subjeas who had that diagnosts.

* includes celultis In assodation vih decutive uUoes o coouting In the secing of a complicating dsease.
* Other irfection or assod sed dinlcal symptoms.
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Table 12a. Clinical Response by Complexity and Severity of Infection: Spoansor Clinically Evaluable Subjects

(Excluding Mexican Centers)
(Study L 91-031)
Levdflacadn Opdfioadn
N Cused improved Faled N Cured lnproved Faled

Complicated

Severe 2 1050 1500 000 1 0 QO3 10000 O @0
MildModerace 17T s B29 6353 2014 15 640G S R3 4267
Totd Complicated 19 10 (28 7069 20109 16 6 Q18 6 319 4250
Unoomplicated

Severe ¢ 0 - 0 -~ 0 - S 3600 100 100
MildModerate o %4 @Sy 130118 3Ien 103 64 81§ 16 (158 3 29
Totd Uncomplicated M0 94 @9 1301 320 108 670§ 17 (15 4 G0N
Total Evalusble for

Clinical Efficacy 123 104 (906) 20(1589) S A9 1 90500 23 (189 8 69

Numbers in pacertheses e pacertages for that categary.

Table 12b. Clinical Response by Severity of Infection: FDA Clinically Evaluable Subjects
(Uncomplicated Infections Only; Excluding Mexican Centers)

Levofloxacin Ciprofloxacin
4
Severity N Cure Improve | Fail N Cure Improve | Fail
Severe 0jo (-) jo -}{0 (=) 413 (75) }1 (25) j0 (O)
Mild/Moderate | 89 | 75 (84) |11 (12) |3 (3) | 84169 (82) |12 (14) |3 (4)
————— — ——

Numbers shown in parentheses are percentages for that category.

Microbiologic Eradication

The microbiologic eradication rates achieved for sponsor mlaobnologlully cvaluable subjects in each treatment group
are summarized by pathogen in Table 13a. Table 13b summarizes the same information for FDA microbiologically
evaluable subjects (note: the only pathogens included in the FDA table are those requested by the sponsor for their
label). Gram-positive and gram-nepative acrobes were the most prevalent pathogeas in both treatment groups (in
both analyses). No statistically significant treatmeat differences were detected in microbiologic eradication rates by
subject, pathogen, for Staphylococcus aureus, or for Streptococcus pyogenes, in both the sponsor and FDA analysis.
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Table 10b. Clinical Response for Subjects with Pathogens of Primary Interest: FDA Clinically Evaluable Subjects
(Uncomplicated Infections Only; Excluding Mexican Ceaters)

Pathogen N* | Cure Improve Fail N* Cure Improve | Fail

Levofloxacin Ciprofloxacin

Staphylococcus aureus 64 | 56 (88) } 6 (9) ]2 (3) 71 | 59 (83) 10 (14) |2 (3)
Streptococcus pyogenes 18 1 16 (89) {0 {0) {2 (11) 13 11 (85) |1 (8) 11 (8) |

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

Clinical Response by Diagnosis

Clinical response rates for sponsor clinically evaluable subjects are summarized by diagnosis in Table 11a . The most
common diagnoses in the levofloxacin treatment group were abscess and impetigo and in the ciprofloxacin treatment
group were abscess and furuncle. Cellulitis and furuncle were also observed in >10 subjects in each treatment group.
The 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 levofloxacin and ciprofloxacin treatment groups for subjects with a furuncle
and 94.4% and 100%, respectively, for subjects with cellulitis.

Table 11b summarizes clinical response rates by diagnosis for FDA clinically evaluable subjects.

Table 11a. Clinical Response by Diagnosis: Sponsor Clinically Evaluable Subjects (Excluding Mexican Centers)

(Study L81-031)
Levdlaadn Ciprdflokadin
Oi agnosis N Cured Improved Faded N Cured Improved  Faled
Abscess 28 23 (821 30109 2 ) 2 2009 1 @45 1 WS
Impetigo X5 2@B3aG 140 2 80 19 15(189 2108 2009
Celluinis 18 13 (122 422 1 (S6) 18 900 9600 000
Furunde 18 15 833 3(1690 0 (0.0 2 20909 2 @1 0 (0
Pyodama 8 4 500 4500 0 (0.0 12 9(sa@ 20670 183
Cel Jitis v ith Corditior 7 6 B85 10143 0 0 3 20667 133 0100
Erysipdas 7 7(i00@ 0 @O 0 00 9 4@4q 2222 3333
Wound irfecton 7 6 (BS.7 11143 0 (0O 6 51833 100670 0 0O
Sugical Wound Infectian 6 4 (667 2(333 0 0.0 3 TM8 1401y 101
Oches InfectiondSymploms 2 1 (500 1500 0 (0.0 2 1(500 16500 0 @©O
Celits with Abscess 1 101000 O QO 0 0o 1 10010000 O ©O O (00O
Absocess with Othel 1 10100Q 0O (0.0) 0 (0.0 0 0 WO 0 (O 0 WO
Infected Uloer 1 1100@ O (00 0 0.0 1 0 ©O 101000 0 (O
Toal 123 104 806) 20(1S59) 5 R3Y 14 93 (7S0) 23 (185) 6 (69

Numbers in paertheses ae parcertages for that categary

* N = number of subjeas vho had tha diagnosis.

* Inchudes celuitls In assodation with deauting uoeis o coouting In the seing of a comglioating dsease.

& Ocher irfection or assod ated dinical symptoms. e
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Table 11b. Clinical Response by Diagnosis: FDA Clinically Evaluable Subjects
(Uncomplicated Infections Only; Excluding Mexican Centers)

Levofloxacin Ciprofloxacin
Diagnosis N* Cure Improve Fail N* Cure ImproVe Fail |
Cellulitis 10j6 (60) {3 (30) |1 (10) ] 11]6 (55) ]S (45) |0 (0)
Infected Ulcer 1]1 (100) jJO (0) Jo ({(0) 0}o0 (-) {0 (=) jo (=)
Surgical Wound Infection 4]4 (100) | O (0) o (o) 5{4 (80) {1 (20) JO0 (0)
Abscess 19 | 18 (95) 1 {5y 10 (0) 19117 (89) 1 {(5) 1 (5)
Abscess with Other 1§1 (100) }J O {(0) ] O (0) oo (-} jo0 (=Y |0 (-)
Cellulitis with Abscess 111 (100) O (0) {0 (0) 111 (100) O (0) O (O)
Cellulitis with Condition 4|14 (100) j O (0) 10 (0) 312 (67) |1 (33) |0 (0)
Furuncle 14|12 (86) 2 (14) |0 (0) 14|13 (93) |1 {(7) o (0)
Erysipelas 414 (100) | O (0) {0 (0) 514 (80) |1 (20) O (0)
Wound Infection 413 (75) 11 (25)}]0 (0) 6|5 (83) |1 (17) |0 (0O)
Impetigo 20 )18 (90) | O (0) |2 (10) 14|12 (86) | O (0) |2 (14)
Pyoderma 512 (40) |3 (60) {O (0O) 10]8 (80) |2 (20)]o0 (0)
other 211 (50) 11 (50) o (0) 0}0 (-} ]0 (=)o (=)
Total . ] 8% ]75 (84) |11 (12) |3 (3) 88 | 72 (82) |13 (15) {3 (3)

Numbers shown in parentheses are percentages for that category.
*N=number of subjects who had that diagnosis.

Clinical Response by Complexity and Severity of Infection

Clinical response rates for sponsor clinically evaluable subjects are summarized by complexity and severity of
infection in Table 12a. Clinical response rates for FDA clinically evaluable subjects are summarized by severity of
infection in Table 12b (note: all patients with complicated infections were considered unevaluable by FDA).

117



Medical and Statistical Review for Uncomplicated Skin and Skin Structure Infections: Study L91-031

Table 12a. Clinical Response by Complexity and Severity of Infection: Sponsor Clinically Evaluable Subjects

(Excluding Mexican Centers)
(Study L91-031)
Levdfionadn Ciprofilasadn
N Cued Impsoved Faled N Cused Improved Faled

Complicaed

Sevece 2 100 1500 0 00 1 0 OO 10000 O 0O

MildModerace 17T 9 (283 8035y 2(11.9 15 6 «oa S (33 40267

Yota Complosted 19 1WcRke 7060 2(109 16 6 919 5 9 4050
Uncomplicated

Sevare 0 0 - 0 - 0 - S 3 600 1 200 1200

Mild®odecate 110 94 (855 130118 3Ien 103 64 (81.@ 16 (159 3y

Totd Uncomplicated 1M 9485y 13(11.9 3Ien 108 €716 17 (S 4 A7
Total Evaluable for

Chnica Efficacy 123 101 8a6) 2001S89) 5 R 14 930500 23 (185 8 69

Numbers in parentheses e parcertages for thet categary.

Table 12b. Clinical Response by Severity of Infection: FDA Clinically Evaluable Subjects
(Uncomplicated Infections Only; Excluding Mexican Centers)

Levofloxacin Ciprofloxacin

L]
Severity N Cure Improve | Fail N l Cure Improve | Fail

Severe 010 (-1 10 (-1 10 (=) 4|3 (75) }]1 (25) 0 (D)
Mild/Moderate | 89 1 75 (84) [ 11 (12) |3 (3) 84 | 69 (82) |12 (14) |3 (4)

Numbers shown in parentheses are percentages for that category.

Microbiologic Eradication

The microbiologic eradication rates achieved for sponsor mxaobxologlmﬂy cvaluable subjects in each treatment group
are summarized by pathogen in Table 13a. Table 13b summarizes the same information for FDA microbiologically
cvaluable subjects (nofe: the only pathogens included in the FDA table are those requested by the sponsor for their
label). Gram-positive and gram-negative acrobes were the most prevaleat pathogeas in both treatment groups (in
both analyses). No statistically significant treatment differences were detected in microbiologic eradication rates by
subject, pathogen, for Staphylococcus aureus, or for Streptococcus pyogenes, in both the sponsor and FDA analysis.
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Table 13a. Microbiologic Eradication Rates by Pathogen Category and Pathogen:

Sponsor Microbiologically Evaluable Subjects (Excluding Mexican Ceaters)

{Study L91-031)
Levdlokadin Ciprofiocadin _
85. Canhidence

Pahogen CategorgiPathogen N Ecadicated N Eradioned brwasval’
Pahogen Caegory

Gram-Positive Aerobic Pathogers 102 5 @331 100 81 9.0 +1a1. s
Gram-Neguive Awokic Pathogens % 60008 271 25 (R (182 4§
Geam-Fositive Ansercbic Pathogens 1 1 (1000 2 2 (100.0 -
Geam-Negative Areercbic Pathogens 3 1 333 3 3 (1000 -

Total by pathogen 12 123 (332 12 121 919 H3 53
Toud by subject 100 8B (330 9w 8T (897 11T, 8Y)
Pathoger’

Raplplococcus aureus T0 66 (M3 ki) 70 (333 -85, 7.8

S aotococcur puogenes 18 17 (44 13 12 92y (-219,196)
Srapracooxsp. 8 T @8 5 3 6Goo -
Esobherixhls oofi 7 7 (1000 8 8 (100.0 -

Pk 5 ST 5 S (1000 5 S (100.0 -

» Number s shown in paertheses are percentages far that category.
* Twosidedl 35/ confidence interval aaund the difference {ciprofloxacin mirus levolloxacing
eradication rates vare calodated for pathogens with 10 or moce admis sion isol ates in each a eatment group.

= N5 for either reatment group.

Table 13b. Microbiologic Eradication Rates by Pathogen Category and Pathogen:

In miarobiologic

FDA Microbiologically Evaluable Subjects (Uncomplicated Infections Only; Excluding Mexican Centers)

Levofloxacin Ciprofloxacin
95%
5 a . a Confidence

Pathogen Category/Pathogen N | Eradicated N | Eradicated Interval®
Pathogen Category

Gram~-positive aerobic pathogens 92 86 (93) 91 85 (93) (-8.3, 8.2)

Gram-negative aerobic pathogens 22 22 (100) 16 16 (100) N/Ac

Gram-positive anaerobic pathogens 0 0 (=) 2 2 (100) -

Gram-negative anaerocbic pathogens 1 1 (100) 2 2 (100) -
Total by pathogen 115 109 (95) 111 105 (95) (-6.9, 6.5)
Total by subject 90 84 (93) 87 81 (93) (-8.8, 8.3)
Pathogen B

Staphylococcus aureus 64 60 (94) 71 67 (94) (-8.9, 10.1)

Streptococcus pyo_gfnes _ 18 17 (94) 13 12 (92) (-26.7, 22.4)

‘Numbers shown in pa_rcnlhcsw are perccnta.écs for that category.
*A two-sided confidence interval for the difference (Ciprofloxacin minus levofloxacin) in microbiologic eradication

rate was calculated for pathogens with 10 or more admission isolates in each treatment group.

‘N/A=not applicable.

s i
s

i

The microbiologic eradication rates achieved for sponsor and FDA microbiologically evaluable subjects in each
treatment group are summarized by diagnosis in Tables 14a and 14b, respectively.
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Table 14a. Microbiologic Eradication Rates Summarized by Diagnosis: Sponsor Microbiologically Evaluable Subjects

(Excluding Mexican Ceaters)
(Study L91-031)
Levdflouadin Ciprdfiasadn -

Diagrosis N Eradowed  Pasised N Eradowed  Pasined
A ety Pathogen % 23 @25 3(1.8 2 20 8 2 81

Toul by Subieat 2 2 B8 149 19 17 B8 2408

Yoial by Pathogen 25 24 @60 1 40 2 22 03 2 @81

Lbourt el Srivec 1B 18 8 163 4 12 @1 2043
P ey Pahogen 14 14 0000 © @O 4 W0oe 0 ©o

Toul by Subjear 14 14(000 0 0O 13 130000 0 ©0
Celulids

Total by Pathogen 21 2 (853 1 4.9 15 4 3 1 67

Total by Sutied 13 12@3 1an 13 12 23 1 @D
Sugical Wound Infection

Toal 8 7 €15 1029 11 3 @8 2062

Toual by Sckiedr 6 S @3 1067 8 6 (50 250
Erysipelas

otal 8 601000 O [0 12 1@ 1 e

Liowted syl 6 61000 0 Q.0 7 6 @D 1643
Pyoderma

Yotal by Fsthogen s 7 @8 222 18 180008 0 @O

Toual by Sut{ear 8 4 69 20393 ! M0G0 @O
Wound infection

Totsl by Pathogen s s(pog o @O 7 70000 O (00

Total by Sukiedr S 50000 0 0 6 601000 O (00
Celulitis with Condition®

Total by Pathogen 6 601000 0 Q0 3 3000 O (0

Total by Sukiedr ¢ 4(00G O KO 3 30000 O (O
Orher InfectionSymptom

Totalby Pathogens 2 1 S00 10500 6 4 67 233

Total by Subject 2 1 00 1600 1 0 QO 16000
Celdids with Absowess

Total by Pathogen 1 101000 O ©O0 1 1 (100.0 0 ©0

Total by Subtjet 1 1 (100.Q 0 00 1 1 1100.0 0 100
ATty Pty TircionSympront. | 100 0 @) 0 0 @ 0 0O

Toual by Sukisa 1 10000 0 (@0 0 0 (0O 0 00
infected Ulosr

Total by Padhogen 2 2¢000 000 1 0 @0 10000

Total by Sub{est i 100a o000 1 0 @O 10000
Overall Total by Pathogen 12 12 @2 968 12 M 1 el
Ovecall Total by Subject 100 9 ©€O 700 87 67 MmN 10 (0

* Nunber s shown in parectheses are peroertages for that category.
* inchudes celiuliis In assodation with deaubins uUosss o ccaurring in the seting of a comglicaing d sease.
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Table 14b. FDA Microbiologic Eradication Rates Summarized by Diagnosis: Uncomplicated Infections Only

Levofloxacin Ciprofloxacin
| Diagnosis .. N Eradicated* N Eradicated*
Total by pathogen 17 16 (94) 12 11 (92)
Total by subject 10 9 (90) 11 10 (S1)

W
Total by pathogen 4 4 (100) 7 6 (86)
Total by subject 4q 4 (100) 5 4 (80)
Infected Ulcer
Total by pathogen 2 2 (100) 0 0 (-)
Total by subject 1 1 (100) 0 0 (-)
Bbscess
Total by pathogen 20 20 (100) 22 20 (91)
Total by subject 19 19 (100) 19 17 (89)
Bdbscess with Other
Total by pathogen 1 1 (100) 0 0 (-)
Total by subject 1 1 (100) 0 0 (-)
Cellylitis with Abscess
Total by pathogen 1 1 (100) 1 1 (100)
Total by subject 1 1 (100) 1 1 (100)
7 7 (100) 3 3 (100)
Total by pathogen
Total by subject S5 S (100) 3 3 (100)
14 14 (100) 15 15 (100)
Total by pathogen
Total by subject 14 14 (100) 14 14 (100)
8 8 (100) 7 7 (100)
Total by pathogen
Total by subject 4 4 (100) 6 6 (100)
S5 5 (100) 8 8 (100)
Total by pathogen
Total by subject 4 4 (100) 5 5 (100)
dmpetido 27 25 (93) 20 18 (90)
Total by pathogen 20 18 (90) 13 11 (85)
Total by subject
Byoderma 7 5 (71) 16 16 (100)
Total by pathogen ) 3 (60) 10 10 (100)
Total by subject
Other s 2 1 (50) 0 0 (-)
Total by pathogen ;' 2 1 (50) 0 0 (=)
Total by subject
Overall Total
Total by pathogen 115 109 (95) 111 105 (95)
Total by subject 90 84 (93) 87 81 (93)
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*Numbers shown in pareatheses are percentages for that category.
Summary of Key Efficacy Results
The clinical response rates for the sponsor inteat-to-treat, sponsor clinically evaluable, and sponsor fullyclinically

evaluable groups, along with the microbiologic eradication rates for the sponsor intent-to-treat, sponsor
microbiologically evaluable, and sponsor fully microbiologically evaluable groups are summarized in Table 15a.

Table 15a. Summary of Sponsor Key Efficacy Results (Excluding Mexico Centers)

(Study L91-031)
Clinical and Microbiologic Response
Levoflokadn Cipdiatadn
Clinioal Success or Clinical Sucoess o
Miaobiolog o Eradioation Miarobiolog o Eradioation 92/, Condideros

Respons ol Gioup Rates Rates” frearval
Clinical Response

Clnically Evaluatie 124123 (96.1) 116124 (39 (84, 33

Irtert<to-Treat 120136 (4.1) 124136 (51.2 -as, 36

Fuly Clinicdly Evaluable 10R111 (96.4 100107 (33.9 32 34
Miaoblologic Respopse '

Microbidogically Evaluable 93100 (33.00 837 (837 117, 89

Intert-to-Treal 99112 (68.4 9614 (84.2 (-136. 5.2

Fully Microbi dogically Evalusble 8930 (4.9 TR87 (88.9 (-147. 28

Miorobiologio Response Versus Cliniod Response®
Clinical Resporse
Levdiaadin Ciprofioxadn

Miaobiologic Response N Cwed improved Faled N Cued improved Faled
Eradicated <] g1871) 1nMa 1 (1) 87 7T5(66.2 10 (11.9 2 @3
Parsisted 7 0 0O 4511 3 W29 10 0 @0 S (50.0 S (500
Totad Evaluable 100 s1ela 15050 < 4.0 37T B 15 (1S9 7 03

* Denominator for dinical sucorss rate = aured + improved + faded + unable o evaduste. Derominator for microtid ogic
eradication (e = & adcaton + pasistence + unknown

* Two-sided 35/ confidence intarval around the differance {dproflonacin minus levoflonacin] in dinloal success or
microblolog o eradiostion rates.

* Only subjects with admission pathogers.

¢ Based on mixrobidogicdly evausble group

NOTE: Microbidapio eradiostion rates presented in this tuble e by subject. Le.. reflect eradication of all pathogerisd ated for

a subject at admission.

Table 15b summarizes “overall success rate”, defined as clinical cure or improvement with microbiologic eradication,
by center for subjects considered both clinically and microbiologically evaluable by FDA. The overall success rate o
for levofloxacin was considered therapeutically equivalent to that of ciprofloxacin.

ré
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Table 15b. Overall Success Rates* and Confidence Intervals By Study Ceater:
FDA Microbiologically AND Clinically Evaluable Subjects
(Uncomplicated Infections Ounly; Excluding 3 Mexican Ceaters)

Levofloxacin Ciprofloxacin
95% Confidence
Overall Overall
Investigator N Success® N Success® Interval®
Barona 2 2 (100) 2 2 (100) -
Galimberti 7 6 (86) 10 6 (60) -
Jasovich 9 8 (89) 11 11 (100) -
Marques 3 3 (100) 2 2 (100) -
Nicodemo 21 21 (100) 20 20 (100) N/Rp¢
Robledo 15 14 (93) 11 10 (91) (-31.5, 26.6)
Roselino 7 6 (86) 8 7 (88) -
Saravia 0 0 (-) 1 1 (100) -
Sussman 10 10 (100) 7 7 (100) -
Torres 11 11 (100) 11 11 (100) N/A
Wey 1 1 (100) 1 1 (100) -
Zaitz 3 1 (33) 3 3 (100) -
]
Total 89 83 (93) 87 81 (93) (-8.7, 8.4)

*Overall success is defined as clinical cure or improvement with microbiologic eradication.

*Numbers shown in parentheses are percentages for that category.
“Two-sided confidence interval for the difference (cipro minus levo) in overall success rate. This was calculated for

study centers enrolling 10 or more clinically and microbiologically evaluable subjects in each treatment group.
“N/A=not applicable.

SAFETY RESULTS
Safety data from all study centers, including those in Mexico, are included in all sponsor safety analyses. Tables 16

and 17 summarize the incidence of adverse events by body system and frequently reported adverse events by body
system, respectively. Adverse eveats were most common in the gastrointestinal system, with similar incidence rates in
the levofloxacin (12.3%) and ciprofloxacin (10.7%) treatment groups. For the remaining body systems, the frequency
of adverse events was low (5.6%) and similar in both treatment groups except for a slightly higher incidence of central
and peripheral nervous system disorders (mostly dizziness) in the levofloxacin group (5.6%) than in the ciprofloxacin

group (2.2%).
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Table 16. Incidence of Adverse Events by Body System (Including Mexican Ceaters)

Btudy L91-031
Lavdiiouacin CQixoflonadin
(N« 173 (N= 1T8)
9% Corfiderce -
Body Sysvem N &) N &) fevocvd
Gastroirwantinal System Disorders . 2 123 13 on -82.5.0
Ceorwral & Pasiphat d Necvaus Sysmem Disorde s 10 68 4« Q2 73,00
Psychisuie Discrdars 10 66 10 (5.6) (47.4.8 _
Sldn and Appendages Disorders 4 a2 2 ) 38, 1.8
Body a5 a Whole—Gereral Disorders 2 0y 2 1) -22.2.2
Visian Disorders 1 06 0 0O 17,09
Sped d Serses (Qwwr), Disorders 1 06 0 ©0 -1.7.09
Cardiavasodar Disorders, Gener a 1 ©6) 0 00 -1.7.0.9
Wrinary Syswen Disarders 1 Q6 0 00 -1.7.09
Neoplasme® 1 @8 0o om -1.7.0.9
Respir mory Sysiem Disorders 0 o0 1 06 05.1.7
Total with Adverse Eveus £7) P oy 23 (183 -12.6 26
= Tworsided 354 corfidence inerval maund the diference (dprofiosacin minus levoflosacin) in roldence of
adverse everss.
* This subject {303 s desaribed in detall in Section V1.3 0. Serous or Roterd dly Sedous Adverse Everts,
induding Death ard in Talie 28

Table 17. Incidonce of Frequently Reported (>2.0%) Adverse Eveats Summarized by Body System
and Primary Term: Subjects Evaluable for Safety (Including Mexican Centers)

Study L91-031
Levdfloadn Qiprdiionadn
(N=173) (N=178)
Body SystemPrimay Term N &) N )
All Body Systems , B @8 23 (163
Central & Paripheral Nervous System Disosdess
Dizziness 8 «9 3 (L7
Headache 4 22 1 ©86
Psychiatrio Disarders
Somnolence 6 (<) S @8
Insomnia 2 (1R )] 4 22
Gastrointestinad System Disorders
Nausea 10 5.6) 6 (34
Diarchea -} 5.0 4 Q2
Abdominal Pain 3 7 39

® Primary term reported bya2 0/ of subjects in ekher vestment gioup.

Discontinuations Due to Adverse Events

Seven subjects discontinued the study drug due to adverse eveats, five (2.8%) subjects in the levofloxacin treatmernt
group and two (1.1%) in the ciprofloxacin treatment group (Table 18). Most of the discontinuations were associated
with gastrointestinal complaints.
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Table 18. Summary of Paticats who Discontinued Therapy Due to Adverse Events

(Study L91-031)
Adverse Evere Oap of Reladonstip Yo Dusation of
Sutjea Numbet Age  Sex  Frimary Term) Onset Sevetdy  Sudy Druf Thatapy (Days)
Levoflonacin _
L] M Abdominal Pain [ Moderate Probable S
Vamking 6 Moderate  Probable
18 F Taste Perverssion 1 Mitd Define T
Somnolerce 3 Mid Probable
23 F  Nauses 2 Modecaste Probable 7
kel F  Oiadws 5 Marked Probable 3
" F  Headache 2 Marked Possble 2
Cioroflowadn
64 F  Dimthea 8 Moderate  Possible 8
Vamiing 8 Moderste Possbile
Rash -} Moderate  Possble
46 M Abdominad pan S Marked Probable §
Vamiting S Moderate  Probable

* Relative 1o start of therapy.
* Based on inwestigator's assessmert.
" Subject also had a markedly abnommal laboratory value. (See Table 32)

Serious or Potentially Serious Adverse Events, Including Death

Two subjects in the levofloxacin treatment group (303, 712) and one subject in the ciprofloxacin treatment group
(417) 1eported a serious or potentially serious adverse event during or up to approximately two weeks after
completing study therapy. None of these three events were considered related to treatment with study drug.

The sponsor’s description of these patients are presented below:

Subjectdifipvras a 62-ycar-old Hispanic female with a diagnosis of abscess and a history of Hodgkin's lymphoma.
Approximatély one mouth prior to entering the study, the subject underwent tests to stage the Hodgkin's lymphoma; at
that time it was suspected that the original diagnosis of Hodgkin's lymphoma was incorrect. Levofloxacin 500 mg
q24h was administered for a total of 7 days. Concomitant medications were diazepam, enteral diet, a nonsteroidal anti-
inflammatory drug, acetaminophen, and lorezepam. On the tenth day of the study, the subject’s prior diagnosis of
Hodgkin's lymphoma was changed to non-Hodgkin's lymphoma of moderate severity. In the opinion of the
investigator, this event was unrelated to study drug administration. The subject received treatment for this eveat by
another physician and the outcome is unknown.

Subjecliwas a 20-year-old Black male with a diagnosis of impetigo and no significant medical history.

. Levofloxacin 500 mg q24h was administered for a total of seven days. The subject was receiving no concomitant
medications. The subject was lost to follow-up after the Day 3 visit, however, it was subsequently learned that he had
been hospitalized to receive treatment for injuries resulting from a fight. The date of the hospitalization and the
outcome of this eveat are unknown. In the opinion of the investigator, this event was of remote relationship to study

drug administration.

Subjcct‘was a 54-year-old Caucasian male with a diagnosis of erysipclas and a history of peripheral vascular
discase and uncontrolled hypertension. Ciprofloxacin SO0 mg q12h was administered for a total of 11 days.
Concomitant medications were nifedipine and hydrochlorothiazide. On Posttherapy Day 11, the subject had marked
elevations in serum creatinine (2.6 mg/dL, admission value 1.3 mg/dL), blood urea nirogen (178.0 mg/dL, admission
value 39.0 mg/dL), uric acid (17.0 mg/dL, admlssmn value 8.5 mg/dL), and inorganic phosphorus (6.0 mg/dL,
admission value 3.1 mg/dL) as also shown i in Table 32. On Posttherapy Day 13, the subject 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 filed with the FDA for this case.
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Clinical Laboratory Tests

A summary of markedly abnormal laboratory values after the start of therapy in subjects with admission data available
is shown in Tables 19 and 20, respectively.

Table 19. Incidence of Treatment Emergent Markedly Abnormal Laboratory Valves

(Study 1L91-031)
Levoforxadn Ciprodoxacin
Laboratory Test Pooportion® % Pwoportion® %
Blood Chemistry
Elevaled Glucose 0N 43 o0 20143 14
Decreassd Glucose 1143 07 43 14
Decreasad Calcium 114 09 1118 08
Elevated Sodium on22 00 wmxs 08
Decreasad Potassium on22 0.0 125 08
Elevated Phosphorus N4 25 1A 08 09
Elevaled BUN THa& S0 §M43 35
Decreased Abumin [+ R {3 00 ni7 [13:]
Elevaled Uric Add 0118 00 1118 o8
Etevaled Crostinine 2143 14 11 42 07
Etevaled Bilnubin 1408 08 2110 18
tHematolagy
Decreased Hem oglobin 07142 (]3] 11143 07
Decreased Neutrophls 1142 07 0N39 00
Decreased Lymphoories 0n42 00 114 07

*Numeraior = number of subject s with a treatment-emergent markedly shnormal test
value and denominator = number of subjeds evaluable §.6., sdmission and
positherapy data available) for that anelyte.
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Table 20. Subjects with Treatment Emergent Markedly Abnormal Laboratory Values

(Study L91-031)
Oumtion of
Subject Laboatry Test Admisba  Abnomsmal Aotive Dvug
Number A Sex (adady Abnormal Range) Value Valve Swdy Dsy”  Tharspy (Deys)
Lavaficcacia
[ ] F  Geastinire 15 mgtil) 10 1.3 ° 7
Blod Ures NRkgan (=40 mghdL) 190 830 0
41 M Towl Blirubin (1.5 mghadl) [T LY “ @ry 7
28 F  Cablum (7.5 or 115 mghil) 20 73 a8 (18 PY) 7
Gloose <70 or »200 mghdl) 950 480 28 (48 PT)
L4 F  Phasphorus, inog. 20 or 35 17 6 $PY 7
» 80 mgail)
0 M Neutophls (1.0 x 0% 42 .Y 4 13 @ry 7
n F  Bbod Uma Niwges (»40 moidL) 20 410 “ “ry 7
[ 1] M Bbod Uma Nitogen (»40 mgiiL) 280 670 4 {0PT) 5
78 F  Phosphorws, hogg. (<20 or 28 83 £0 (10 PT) 7
»8.0 mghil)
42 M Phasphorus, inolg. (<20 or 40 (.7 ] 3 SPN 7
»80 mgldt)
20 F  Bbod Uma Niwgen (>40 mgidlL) 200 480 2 (10PT) 7
22 M Bbod Uma Niogen {40 mgid.) 210 500 15 §SPY) 7
4 F  Bbod Uma Nitrogen (»40 mghiL) 110 2900 13 @r 7
&9 M Bbod Uma Nisogen (»40 mghiL) 150 200 2 @P7) 7
4 M Ceatinine (15 mgtil) 13 25 2 P 7
Clprofiacacia
44 4+ M Bbod Uma Nitogen (»40 mghll) 260 660 7 10
26 M TowiBlruin (1.5 mp/dl) i3 28 ? 10
43 M Pousslim (<30 or»80 mBq) 34 247 % B8 10
Ghucase (<70 or »200 mghiL) 66.0 2130 10 (a7
25 M Glucose (<70 or»200 mgid}) 2700 860 13 @PN) 10
&4 M Creatinine (>1.5 mgtiL) 13 26 2 {H1PY) 11
Bhod Urea Nimgen {(-40 modl) 300 1780 22 {11 PY)
Uric Acid $10.0 mghiL) 85 a0 2 (HPY)
Phosphorus, inorg. &2.0 or 31 63 2 (1P
»6.0 mghd)
72 F  Sodism (120 or » 455 mEq/L) 1400 $30 # (SPT) ©
Hemogbbin (<12.0 gtiL) @25 05 % &P
70 M Towl Bilrwbin (= 1.5 mgAil) 07 25 € @erm 10
(>4 M Bbod Uma Nitogen (40 mghiL) 160 900 1 €Y 10
Qhscase 70 or »200 mghiL} R0 2520 141 (1M
al M Bbod Uma Niwgen (>40 mghil) 130 800 1 @PT) 8
24 F  Bbod Uma Nitogen (»40 mgtiL} 180 480 % 6P 10
n M Cablm (7.5 or »11.5 mghil) o5 12 (2P 10
66 M Lymphooyws (<10 x 10%d) 218 o % BPY w0
36 M Glcose (70 or»200 mghdL} .18 380 4 PN 10
28 F  Abumin (2.0 gidL) 4.7 147 6 EBPY) 10

* Only range givan in wble. For complee oraria see Atachment 28.

'Hmomdumhﬂ. NOTE: PTMthddﬂspﬂhm“bﬁUMdeuy
dministaton (o hefing ploebo, ¥ agplabh, for Bvofts d subjeos).

-aqummucmmmmmuwmumnmwpz-w-wu.

* The bbod uma alogen value br this subject was within the investigswr's refemace mrge (10.0-45.0 mgidL).

* Reprsans detabase ence; actual valu (4.17 gdl) wes within he investgator's mfemnce rnge (3.8-5.0 gAdL)

'SUMGMMMOMMM (See Table 27)

1 Subjmot also hxd serous or p Sy Sarious s avent (See Tabk 28)

SUMMARY AND DISCUSSION

The objective of this double-blind, active-control, multicenter study conducted in Latin America was to compare the
safety and efficacy of ievofloxacin versus ciprofloxacin in the treatment of uncomplicated skin and skin structure
infections in adults. In all analysis groups examined, levofloxacin was both effective and safe in the treatment of
these infections. The sponsor states that the results are applicable to the U.S. population, given that the distribution of
pathogens studied were typical of those likely to be encountered in a similar study conducted in the U.S.

Levofloxacin treatment provided comparable clinical responses to those observed with ciprofloxacin. The two
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. pathogens most frequeatly isolated from subjects in this study were S. aureus and S. pyogenes. Among sponsor
clinically evaluable subjects in the levofloxacin treatmeat group, 80.6% were cured and 15.5% were improved,
compared with 75.0% and 18.5% in the ciprofioxacin treatment group, respectively. When the clinical response
categories "cured” and "improved” were combined into a single category of “clinical success,” levofloxacin treatment
resulted in 96.1% clinical success, while ciprofloxacin treatment resulted in 93.5% clinical success. The 95%
confidence interval of the differeace in success rates was (-8.4, 3.3). FDA results were similar.

For sponsor microbiologically evaluable subjects, the overall microbiologic infection eradication rates were
comparable for the levofloxacin-treated and ciprofloxacin-treated groups (93.0% and 89.7%, respectively). Among
all subjects with a diagnosis of abscess (the most common diagnosis in both treatment groups), the eradication rates
by subject were 95.5% and 89.5%, respectively, for levofloxacin- and ciprofloxacin-treated subjects. For the most
common pathogen (S. aureus), there was 94.3% eradication in the levofloxacin group and a 93.3% eradication in the
ciprofloxacin group across all diagnoses. The respective eradication rates for the second most common pathogen (S.
pyogenes) were 94.4% in the levofloxacin group and 92.3% in the ciprofloxacin group. FDA results were similar.

The levofloxacin and ciprofloxacin treatment groups also had similar safety profiles, including incidence and severity
of adverse eveats, numbers of subjects who stopped drug prematurely due to adverse events, serious

adverse eveats, laboratory abnormalities, vital signs, and physical examinations. The overall incidence of adverse
eveants in the lcvoﬂoxacm and ciprofloxacin treatment groups was 21.8% and 16.3%, respectively. The most
frequeatly reported adverse events werc nausea (5.6% incidence rate for levofloxacin-treated subjects versus 3.4% for
ciprofloxacin-treated subjects), diarrhea (5.0% versus 2.2%), dizziness (4.5% versus 1.7%), and somnolence (3.4%
versus 2.8%).

CONCLUSIONS

Levofloxacin was safe, well-tolerated, and effective in the treatment of subjects with uncomplicated skin and skin
structure infections. No statistically significant treatment differences were detected in clinical success and
microbiologic cradication rates, and rates observed in the levofloxacin treatmeat group were considered
therapeutically equivaleat to those in the ciprofloxacin group. This study supports the use of levofloxacin 500 mg q
24 hours for 10 days in the treatment of uncomplicated skin and skin structure infections. Both Staphylococcus
aureus and Streptococcus pyogenes are supported by this study. The diagnostic groups supported by this study
include cellulitis, abscess, furuncie, and impetigo. This study (alone) does not support the use of levofloxacin for the
treatment of surgical wound infection, erysipelas, pyoderma, wound infection, or infected ulcer.
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REVEIWER’S CONCLUSIONS OF EFFICACY FOR UNCOMPLICATED SKIN AND SKIN STRUCTURE
INFECTIONS (Studies K90-075 and K91-031)

The evaluation of daily levofloxacin was done with two pivotal studies. Study K90-075 was an open-labeled study in
paticats with mild to moderate skin and skin structure infections performed in the United States and Costa Rica.

Study L91-031 was a double-blinded study in patients with uncomplicated skin and skin structure infections
performed in South America. Combined analyses of clinical response by diagnosis in the clinically evaluable subjects
is presented in Table 1. Combined analyses of microbiologic eradication in the microbiologically evaluable subjects is
preseated in Table 2.

Table 1: Combined Analysis for Studies K90-075 and L91-031
Clinical Response by Diagnosis: FDA Clinically Evaluable Subjects
(Uncomplicated Infections Only; Excluding Mexican Centers)

Levofloxacin Ciprofloxacin

Diagnosis N* Cure Improve Fail N?* Cure Improve Fail

Cellulitis 76 | 67 (88) |7 9 |2 (3) 73161 (84) |8 (11) |4 (5)
Infected Ulcer 313 (100) }oO (0 |0 (0) ojo (=) o (-0 (=)
Surgical Wound Infection 15112 (80) |2 (13) |1 «(7) 13 |8 (62) |5 (38) |0 (0)
Abscess + 24123 (95) 11 (5) |0 (0) 24 122 (92) |1 (4 |1 (4)
Abscess with Other 212 (100) |0 0y Jo (0) 0}o - }|o (-} 10 (=)
Cellulitis with Abscess 15114 (93) |1 (7 0 (0) 16 j15 (9%4) |1 (6) |0 (0)
Cellulitis with Condition 10317 (70) {2 (20) |1 (10) 6]4 (67) |2 (33) ]o (0)
Furuncle 14112 (86) |2 (14) |O (0O) 14 113 (93) |1 (7) 10 (0)
Erysipelas 414 (100) joO (0) J]o (0) 514 (80) |1 (20) Jo (0)
Wound Infection 1119 (81) {2 () Jo (0) 12 19 (79 |2 (17) ]1 (8)
Inpetigo 31129 (94¢) | O (0) ]2 (&) 24122 (91) }o0O (0) |2 (8)
Pyoderma 21112 (S7) |9 (43) |Jo (0) 26 }]19 (73) |6 (23) |1 (4)
Other 211 (50) |1 (50) Jo (0) 010 (<) ]o =)0 ()
Total 228 | 195 (85) |27 (12) |6 (3) | 213 1177 (83) |27 (13) |9 (4)

Numbers shown in parentheses are perceatages for that category.
*N=number of subjects who had that diagnosis.
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Table 2. Combined Analysis of Studies K90-075 and L91-031
FDA Microbiologic Eradication Rates Summarized by Diagnosis: Uncomplicated Infections Only

Levofloxacin Ciprofloxacin
5 N Eradicated* N Eradicated*
{ Diagnosis

Cellylitis
Total by pathogen 119 117 (98) 94 88 (94)
Total by subject 75 73 (97) 72 72 (100)
Surgical Wound Infection
Total by pathogen 16 16 (100) 18 16 (89)
Total by subject 14 14 (100) 12 11 (92)
Infected Ulcer
Total by pathogen 4 4 (100) 0 0 (-)
Total by subject 3 3 (100) 0 0 (-)

Abscess
Total by pathogen 32 32 (100) 29 27 (93)
Total by subject - 24 24 (100) 24 22 (92)

]
s w e
Total by pathogen 2 2 (100) 0 0 (-)
Total by subject 2 2 (100) 0 0 (-)

Cellulitis with Abscess
Total by pathogon. 23 23 (100) 20 16 (100)
Total by subject 15 15 (100) 20 16 (100)

Gellulitis with Condition '

18 18 (100) 8 7 (88)
Total by pathogen .
Total by subject 11 11 (100) 6 S (83)

Bl pathogen 14 14 (100) 15 15 (100)
Total by subject 14 14 (100) 14 14 (100)

¥Wound Infection

18 18 (100) 18 13 (72)
Total by pathogen
Total by subject 11 11 (100) 12 11 (92)

Ervsipelas 5 5 (100 8 8 (100
Total by pathogen 4 4 5100; 5 5 2100;
Total by subject

Impetigo 39 37 (95) 35 33 (94) -
Total by pathogen 31 29 (94) 23 21 (91)
Total by subject :

Byoderma 27 25 (92) 36 30 (83)
Total by pathogen 21 19 (90) 26 21 (81)
Total by subject

Other e
Total by pathogen S 2 1 (50) 0 0 (-)
Total by subject 2 1 (50) 0 0 (=)

Overall Total
Total by pathogen 319 312 (98) 281 253 (90)
Total by subject 227 220 (97) 214 198 (93)
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Together, studies K90-075 and L91-038 support the use of levofloxacin for cellulitis, abscess, furuncle, impetigo,
pyoderma, wound infection, and surgical wound infection. The diagnosis of erysipelas is not supported by the
combined analyses of these studies. Eradication of the two most common organisms in these studies (Staphylococcus
aureus and Streptococcus pyogenes) for uncomplicated skin and skin structure infections is supported by these
studies.
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STUDY L91-058
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A multiceater, double-blind, randomized study to compare the safety and efficacy of oral levofloxacin thh that of
ciprofloxacin HCL in the treatmeat of complicated urinary tract infections (UTI) in adults

PRINCIPAL INVESTIGATORS
Christopher Adducci, MD. and Vinod Seth, M.D. -

St. Alexius Medical Center, Bismarck, ND; USA

Mid Dakota Clinic, Bismarck, ND; USA
Jack M. Bernstein, MLD. - Dayton, OH; USA b
Edwin R. Brankston, MD/Paul F. Whitsitt, MD. - Oshawa Clinic, Oshawa, ON; Canada
Andrew W. Bruce, M.B,, ChB. -

Toronto General Hospital, Toronto, ON; Canada

Lyndhurst Hospital, Toronto, ON; Canada
Stacy J. Childs, M.D. - Alabama Urology Associates, P.C. - Alabaster, AL; USA;
Brookwood Ambulatory Care Center, Birmingham, AL; USA
Rodney L. Dennis, MD. - Urology Associates, P.C., Birmingham, AL; USA
Melvin J. Duckett, M.D. - Partners In Medical Research, Baltimore, MD; USA
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Loyola University Chicago Medical Ceater, Maywood, IL; USA;
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Benjamin A. Lipsky, M.D. - Veterans Affairs Medical Ceater, Scattle, WA; USA
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* The study was prematurely terminated at this site for administrative reasons and data obtained at this sitc was not be
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OBJECTIVES

The cbjective of this study was to compare the safety and efficacy of 250 mg of levofloxacin administered orally once
daily for 10 days with that of 500 mg of ciprofloxacin administered orally twice daily for 10 days in the treatmeat of
complicated UTI or acute pyelonephritis due to susceptible organisms in adults.

TREATMENTS

Duration of treatment 10 days

C Levofloxacin 250 mg q 24 hours
C Ciprofloxacin 500 mg q 12 hours

STUDY DESIGN

The schedule 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 admission culture was negative. In addition, if
the subject’s admission pathogen was found to be resistant to cither study drug, and there was no improvement in the
subject's symptoms, the subject was discontinued as a failure. At this visit, two blood cultures were obtained from
subjects who were bacteremic at admission, adverse events were assessed, and a urine specimen was obtmned for
culture, susceptibility testing, and urinalysis. If the on-therapy urine culture showed a colony count of $ 104

organisms per milliliter of the same bacterial specics isolated on admission, the study drug was to be discontinued and
the subject was considered a failure. A posttherapy visit was scheduled five to nine days after the subject completed
therapy, and was considered the primary visit for efficacy outcome analyses. At this visit, two blood cultures were
obtained for subjects who were bacteremic at admission, adverse eveats were assessed, and a urine specimen was e
obtained for culture, susceptibility testing, and urinalysis. Pertineat physical examinations and clinical laboratory tests
were repeated, and women of childbearing potential had a pregnancy test. The investigator determined the clinical
response by comparing the subject’s posttha‘apy signs and symptoms to those observed at admission. A long-term
follow-up visit was scheduled four to six wedks after the completion of therapy. At that visit, clinical signs and
symptoms were assessed and a urine specimen was obtained for culture, susceptibility testing, and urinalysis.
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Table 1. Schedule of Assessments

(Study L91-058)
During Long-Tarm o
Admissba Tharapy Posttharapy Folow-Up
AscecomentFrocedure {Oay 1) {Days 8 - 6) {6-9 cays PT)* (4-6 waaks PT)
Partinant Maclical History X
Pragaancy Tast X X
Stucly Drug Acministaton KoomememomnsemaXC
Efficacy Eveksations:
(saa Saction HLH2}

Clnkal:

-Clinical Signs and Symptoms X X X

<Clinical Rasponse Rafag X

Microbiologic:

-Urina Culture X X X X

-Susceptiblily Test X X X X

Bbod Culure x xX* X
Safoly Asccccmenic:

{sae Saction HILH.4)

Advarsa Evants X X

Clacal Laborfory Tests

~Hamatology X X

-Chemistry X X

Urinalysts X X X X

Pedinent Phystcal Examination X X

{Inchuding Vital Sgns)

* Or upon aarty withdrawal

* Parformad oa all women of chithhaaring potential

* Lavofioxacin and ciproficxacin waie 1 be administarad for 10 days.
4 Performad oaly ¥ indicatad.

* Padomad ¥ posiiva at admission,

PT=Posttham py

PROTOCOL AMENDMENTS
March 8, 1994 (30% carollment)

C

The definition of the clinical response of “improved” was modified to add the statcment "and not requiring
additional antimicrobial therapy”, the definition of “unable to evaluate” was further clarified, and a provision
was added to allow subjects with a resistant pathogen to continue in the study if clinical improvement was
scen. Several changes in evaluability criteria for the efficacy analysis were also made:
(I) specification that subjects with clinical failure receiving greater than 48 hours but less than five
days of therapy should be considered evaluable; -
(i) requirement that bacteriologic cultures be obtained between five and 12 days posttherapy rather
than onc to nine days posttherapy for subjects to be evaluable; v
(iii) omission of the provisions 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 to'study drug as a criterion for classifying a subject
as microbiologically uneyaluable.

Changes were also made in response to the Infectious Diseases Society of America (IDSA) Guidelines for
the evaluation of new anti-infective drugs in the treatment of UTI. These modifications included a
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clarification of the clinical definition of acute pyelonephritis, the deletion of recurrent UTI and UTI in
women over 55 years of age as criteria for complicated UTI, the inclusion of subjects who developed UTI in
the presence of an irdwelling catheter (with catheter maintenance regimen specified), addition of the
provision that a subject was considered a failure if discontinued after the on-therapy culture due to a colony
count (admission pathogen isolated) of $ 10 4 cfu/mL, and clarification of the definitions of superinfection,
reinfection, and microbiologic response (eradication, persistence, and persistence with acquisition of
resistance).

STUDY POPULATION

Overview

Approximately 500 subjects, men and women who were 18 years of age or older and had a diagnosis of complicated
UTI or acute pyclonephritis, were to be enrolled in this study to attain a sample size of 147 microbiologically
evaluable subjects per treatment group for efficacy analysis. Earollment could continue until sufficient numbers of
microbiologically evaluable subjects with infections due to target pathogens had cntered. Subjects were enrolled
according to the inclusion/exclusion criteria summarized below:

Inclusion Criteria A

C Men and women, 18 years of age or older, who were appropriate candidates for oral therapy, and whohad a
diagnosis of complicated UTI or acute pyclonephritis were cligible for enrollment. Complicated UTI was
defined as >S5 urine white blood cells (WBCs) per high power field, $ 10° organisms per milliliter of at least
one species of a uropathogen, the presence of some anatomical or functional abnormality, and any of the
following symptoms: urgency, frequency, dysuria, 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
specified in the protocol. Infections in men were considered comphmted, however, men with prostatitis
were excluded from the study.

C Acute pyelonephritis was defined as >20 urine WBCs per low power field ($ 5 WBC per high power field),
$ 10” organisms per milliliter of at least one species of a uropathogen, and two of the following: flank pain or
costovertebral angle (CVA) tenderness, fever (or history of fever), WBC count greater than 15,000/mm, and
a positive antibody coated bacteria test or WBC casts in urine. Subjects who were paraplegic or quadriplegic
were not excluded for being asymptomatic.

C Subjects who received previous antimicrobial therapy could be enrolled if the duration of therapy was 24
hours or less. If the previous therapy was greater than 24 hours and the subject had not improved or
stabilized on that therapy, the subject could be earolled in the study.

C Women were required to be postmenopausal for at least one year, surgically sterile, or using an adequate
form of birth control. Women of childbearing potential were required to have had a normal menstrual flow
within one month before study entry and to have had a negative pregnancy test immediately before study

entry.

Exclusion Criteria

Subjects with a history of allergic or serious adverse reaction to levofloxacin, or any other member of the
quinolone of antimicrobial drugs.

Subjects with severe illness requiring administration of intravenous antimicrobial therapy.

Subjects who required a second systemic antimicrobial therapy.

Subjects who had used any mvcstlgauonal agent within 30 days or who had been previously treated under
this protocol.

Subjects with infections caused by orgamsms determined at screening to be resistant to cither study drug.
Subjects with complete obstruction of any portion of the urinary tract, prostatitis, or any disorder or discase
that might interfere with the evaluation of the study drugs.

OO0 a0 0O
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C Women who were pregnant or nursing, subjects with a calculated creatinine clearance of 50 mL/min or less,
and subjects with a seizure disorder or unstable psychiatric conditions.

RANDOMIZATION AND BLINDING
All study personnel who cvaluated subjects, and all sponsor monitors, statisticians, and other personnel who reviewed
data, remained blinded during the course of the study

DOSAGE AND ADMINISTRATION

Subjects were assigned randomly to receive cither levofloxacin or ciprofloxacin. Subjects assigned to the
levofloxacin treatment group received two 125 mg tablets of levofloxacin once daily and one placebo tablet to match
ciprofloxacin 500 mg twice daily. Subjects assigned to the ciprofloxacin control group received one 500 mg tablet of
ciprofloxacin twice daily and two placebo tablets to match levofloxacin 125 mg once daily. The total duration of
therapy for both treatment groups was 10 days as clinically indicated.

COMPLIANCE
Compliance was estimated by counting unused study drug in the test medication containers returned by the subjects to

the investigators.

CONCOMITANT THERAPY

The use of other medications during the study was to be kept to a minimum. Administration of nonstudy systemic
antimicrobials was prohibited and aluminum-magnesium based antacids (¢.g., Maalox ® ) and mineral supplements or
vitamins with iron or minerals were strongly discouraged because they may decrease the bioavailability of quinolones.

EFFICACY AND SAFETY EVALUATIONS

Efficacy evaluations included assessments of microbiologic response by pathogen (assessed as eradicated, persisted,
persisted with acquisition of resistance, or unknown) and infection (assessed as eradicated, persisted, or unknown),
cvaluation of clinical signs and symptoms, and clinical response rates (assessed as cured, improved, failed, or unable
to evaluate).

Microbiologic response in the group of subjects evaluable for microbiologic efficacy was the primary efficacy
variable for this study. Clinical response was a secondary efficacy variable and was also based on the group of
microbiologically evaluable subjects. Safety evaluations included the incidence of treatment-emergent adverse cveats,
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 medication and had some

available postadmission safety information.

Microbiologic Efficacy

To be evaluable for microbiologic efficacy, subjects must not be classified by any of the following:

C Not evaluable for safety.

C Infection not bacteriologically proven (i.c. no pathogen identified in the admission cultures).

C Insufficient course of therapy. A subject did not take at least five days of therapy. If a subject was

' discontinued because he was judged a clinical failure and had received at Ieast 48 hours of therapy, he was
not considered uncvaluable for this reason. And if the subject had a pathogen isolated at admission, the
admission pathogen is presumed to persist in this situation.

C Effective concomitant therapy. A subject received an effective systemic antimicrobial between time of
admission culture and the test-of-cure culture. (Subjects who received previous antimicrobial therapy could
be enrolled if the previous therapy duration was 24 hours or less, or if greater than 24 hours, the subject
failed to improve or stabilize on that therapy). A subject who received an effective systemic antimicrobial

L
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because he was judged a clinical failure was not considered unevaluable for this reason.

C Inappropriate bacteriologic cultures.
L. Admission culture was greater than 48 hours prior to start of therapy or any time following initiation of
therapy.
ii. Posttherapy culture was not within 5-12 days posttherapy. If a subject was discontinued duc to clinical
failure or considered a clinical failure upon the completion of therapy and the posttherapy culture was
obtained on the last day of therapy, he was not considered uncvaluable for this reason. .
iii. Adequate microbiologic data were unevaluable. If a subject was a clinical failure and persisteace of the
pathogen isolated on admission was not confirmed by culture results, the subject was not considered
unevaluable for this reason and the pathogen was presumed to persist in this situation.

C Lost to follow-up but provided safety information (no posttherapy evaluation).

C Other protocol violation.
L. A subject re-eatered the study.
ii. A subject did not take at least 70% of assigned study drug. Number of assigned doses was not captured on
the case record form; therefore, “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 protocol.

To be cligible to erg'oll in the study, a subject should have had at least one organism ideatified by its quantity greater
than or equal to 10~ per milliliter in urine specimen, greater than five white blood cells per high power ficld, and any
of the following symptomg: urgeacy, frequency, dysuria, fever (or history of fever) or hematuria. Because of these
rigid inclusion criteria, which differentiate clinical from microbiologic evaluability, the clinical evaluability
assessment became redundant. Hence, any subject evaluable for microbiologic efficacy in this study also represented
subjects evaluable for clinical efficacy.

EFFICACY EVALUATIONS

Clinical

Clinical Signs and Symptoms ;

Clinical symptoms of complicated UTI or acute pyelonephritis including urgency, frequency, dysuria, chills, fever,
CVA tenderness or flank pain, incontinence, nausea, or vomiting were graded as none, mild, moderate, or severe at
admission, at the posttherapy visit (five to nine days posttherapy), and at long-term follow-up (four to six weeks
following therapy). A subject's infection was retrospectively (prior to breaking the blind) classified by the medical
monitor as seyere if it met the following criteria:

Bacteremia or Presence of any one of the following clinical signs of septicemia:
-Diastolic blood pressure < 60 mmHg
-Altered mental status
-Use of vasopressors or Presence of any three of the following signs/symptoms:
-Moderate to severc CVA/flank pain
-Oral temperature > 101.0°F
~Chills
-Nausea or vomiting
“WBC> or = 15,000/mm 3
All other infections were considered mild/moderate in severity.

Clinical Response Rating ,

At the posttherapy visit five to ninc days after the end of therapy, the investigator assessed clinical response as cured,
improved, failed, or unable to evaluate based on comparison to admission signs and symptoms. The definitions for
these assessments are as follows: ’

Cured: Complete resolution of signs and symptoms associated with the active infection.

Improved: Incomplete resolution of signs and symptoms and no additional antimicrobial therapy required.
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Failure: No response to therapy.
Unable to evaluate: Subject did not return for follow-up evaluation.

Microbiology
Urine Cultures -
Urine specimens were obtained via clean catch or midstream collection, or by straight catheterization. Specimens
were collected at admission, at the on-therapy visit (study day 3-5), at the posttherapy visit (five to nine days
posttherapy) and at long-term follow-up (four to six weeks following therapy) for culture, susceptibility testing, and
urinalysis. :
Blood Culture
Two specimens for blood culture were obtained at admission if bacteremia was suspected. Cultures were repeated at
the on-therapy visit and at the posttherapy visit if bacteremia was found at admission.
Susceptibility Testing
Susceptibility to levofloxacin and ciprofloxacin was determined for all pathogens at admission, on therapy (Study
Day 3-5), at five to nine days posttherapy, and, if subject returned for the long-term follow-up, at four to six weeks
posttherapy. Disk susceptibility testing was performed on all acrobic pathogens, and minimum ishibitory
concentration (MIC) susceptibility was obtained on all acrobic and anacrobic pathogens. Disk susceptibility testing
was performed in accordance with the National Committee for Clinical Laboratory Standards (NCCLS) methods. The
criteria for susceptibility to levofloxacin were based on inhibition zone diameters:

]

MG (ugiml)
Interpretation Levofioxacn Ciprofloxadin
Susceptible £20 <10
Moderately susoeplible 2.0 and <80 >1.0and 4.0
Resistant 280 240

Minimum inhibitory concentrations for both levofloxacin and ciprofloxacin were determined for all acrobic and
anaerobic pathogens. Using a broth microdilution susceptibility assay for determination of MICs in accordance with
NCCLS, the susceptibility criteria for levofloxacin were as follows:

Inhibition Zone Diameter (mm)
 Interpretation - - Levofkxaon - Giprofloxacin
Susoeptible 216 221
Moderalely susceptible 1315 1620
Resistant $12 <15

Susceptibility to levofloxacin and ciprofloxacin, was requested for all pathogens isolated throughout the study. When
MIC values were not available, disks were used to determine susceptibility. Susceptibility testing was performed in
accordance with the National Committee for Clinical Laboratory Standards (NCCLS). The criteria used were:
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LEVOFLOXACIN
MIC Disc Zone
{ ngimb) (md -
Susceptible £20 216
Moderately »2.0 and <80 1315
Susceptible -
Resistant 200 £12
—
CIPROFLOXACIN
MIiC Digc Zone
(ugml) (mm)
Susteptible <10 221
Maderately »1.0 and <40 16-20
. Susceptible
Resislant 24.0 <21

Microbiologic Response

Each organism isolated was assigned a pathogenic classification according to the following criteria:

Pathogen: Organism(s) ($ 10 3 cfu/mL) isolated from urine at admission and responsible for UTL

Superinfection: Organism(s) other than that (those) isolated at admission, isolated while on-therapy through to and
including the posttherapy culture from urine ($ 10~ cfu/mL) or blood, or culture of a distant site, associated with
emergence or worsening of clinical signs and symptoms and/or laboratory evidence of active infection, or requiring
antimicrobial therapy.

Reinfection: Organism(s) other than that (those) isolated at admission, isolated from urine ($ 10 5 cfu/mL) or blood
after the posttherapy visit, associated with emergence or worsening of clinical signs and symptoms and/or laboratory
evidence of active infection, or requiring antimicrobial therapy.

Relapse: Reappearance of an organism ($ 10° cfu/mL) identical to that isolated at admission, at the long-term follow-
up visit following eradication of the original admission pathogen at the posttherapy visit.

Colonizer: Organism, other than those classified above, isolated from urine ($ 10 3 cfu/mL), or culture of a-distant
site, not considered pathogenic (not associated with signs or symptoms of active infection) and not requiring
antimicrobial therapy. ' .

The microbiologic response at posttherapy for uropathogeas isolated at admission was the primary efficacy variable
and was determined by evaluating the posttherapy/early withdrawal culture results. A negative culture was considered
valid if the subject was not receiving any effective concomitant antimicrobial treatment. Results were categorized as
follows:

Eradicated: Eradication or reduction (<10 4 cfu/mL in urine) of the admission pathogen in a valid posttherapy/early
withdrawal culture. )

Persisted: Persisience of the admission pathogen ($ 10 4 cfu/mL in urine) as evidenced by isolation of the pathogen in
the last obtained (on-therapy or posttherapy) culture. If a subject was discoatinued due to clinical failure and
persistence of the admission pathogen was not confirmed by culture results, or the subject was considered a clinical
failure and no valid negative culture was obtained, the pathogen was presumed to persist.

Persisted with Acquisition of Resistance: Persistence of the admission pathogen ($ 10 4 cfu/mL in urine) as
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evidenced by isolation of the pathogen in the last obtained (on-therapy or posttherapy) culture with documented
acquisition of resistance. 7

Unknown: No posttherapy/carly withdrawal culture results available due to subject lost-to-follow-up, no specimen
available for culture, or culture not done when specimen was available. In the absence of clinical failure, the response
was unknown if the culture was performed on therapy or if the culture was done while the subject was receiving an
cffective nonstudy antimicrobial agent and was negative (unless persistence was presumed for blood pathogeas).

Organisms isolated in the blood at admission were assigned a microbiologic response similar to those given above
(eradicated, persisted, persisted with acquisition of resistance, or unknown); however the specifications for quantity
did not apply. In addition, eradication of blood pathogens was considered presumed if the eradication could not be
confirmed by culture results but the subject was a clinical success.

In order for an infection to be considered documented as eradicated, each pathogen isolated at admission had to be
documeanted as eradicated:

Eradicated: Eradication of all admission pathogens.

Persisted: Persistence, presumed persistence, or persistence with acquisition of resistance of at least one pathogen
isolated at admission in the last obtained culture (on-therapy or posttherapy).

Unknown: No culture results available or unknown results for at least one pathogen isolated at admission.

The microbiologic response for the admission pathogea at the long-term 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 posttherapy.

Microbiologic response was assessed as eradicated, relapse, unknown, or not applicable.

C A response of "unknown” included those subjects for whom no culture information was available (¢.g.,
subject did not return for long-term follow-up visit), or subjects who received an effective concurrent
antimicrobial between the posttherapy and long-term follow-up evaluations.

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

The microbiologic response for the subject's infection at the long-term follow-up was assessed as eradicated, relapse,

unknown, or not applicable, as based on eradication of all pathogens (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 infection was assessed as "not applicable” if the response for at least one pathogen was not applicable.

Clinical Response

The secondary efficacy variable was clinical response, assessed by the investigator as cured, improved, failed, or
unable to evaluate at the posttherapy visit five to nine days after the end of therapy. The clinical cure rate was
cvaluated by determining the perceatage of microbiologically evaluable subjects who were cured and the clinical - ~
success rate was based on the percentage of microbiologically evaluable subjects who were cured or improved.

REMOVAL OF SUBJECTS FROM THE STUDY

Subjects could be discontinued from study therapy due to adverse cvcnts significant protocol violation, intercurreat
illness, treatment failure, a negative admission urine culture, or at the request of the subject. In addition, prior to the
protocol amendment (March 8, 1994) subjecté were to be discontinued due to isolation of a resistant pathogen. At the
time of premature withdrawal of therapy, posttherapy evaluations including physical examination and vital signs,
urine culture and susceptibility testing, and clinical laboratory tests were to be performed.
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Spounsor’s Analysis Populations

C Intent-to-Treat — adheres strictly to randomization; thus subjects are included in the analysis regardless of
whether or not an admission pathogea was isolated. :

C Modificd Inteat-to-Treat with an Admission Pathogen — which represeats subjects in the intent-to-treat
group who had a pathogen isolated at admission.

C Microbiologically cvaluable subjects - which represeat subjects with complicated UTI or acute —
pyclonephritis according to the protocol-specified evaluability criteria

Statistical Reviewer's Note: In this study, the sponsor’s “modified intent-to-treat with an admission
pathogen™ analysis group is, in fact, defined in the same way as DAIDP defines modified intcat-to-treat.
FDA analysis is based on patieats considered microbiologically evaluable by FDA. In addition, for most
analyses, results are presented separately for patients with complicated UTI and patients with acute
pyeclonephritis.

Analysts Groups

Intent-to-Treat Group

. Levoficcacin: M=285;
Oiproflazasia: N=282

A}

Modfied Intentto-Treat Subjects With an
Admission Pathogen

Lavoficcada: N=228;
Oiproficcascia: N=228

A}

Microbiologically Evaluable Group

Lavaftacaein: M=183;
Oiprafiaacia: N=1T7

RESULTS

DEMOGRAPHIC AND BASELINE CHARACTERISTICS

Five hundred sixty-seven subjects were enrolled in this study at 31 of 35 centers (three investigators did not enroll any
subjects and data for 11 subjects enrolled by Dr. Maggiacomo were not included). The sponsor inteat-to-treat group
included 285 subjects who were randomized to the levofloxacin treatment group, and 282 subjects who were )
randomized to the ciprofloxacin treatment group, at the 31 centers. The study was prematurely terminated at Dr.,
Maggiacomo's site for administrative reasons. None of the 11 subjects enrolled at this study ceater reported serious
adverse eveats and none were withdrawn from the study because of adverse events.

The demographic and baseline (admission) characteristics of the sponsor intent-to-treat group are summarized in
Table 2 and were comparable between the levofloxacin and ciprofloxacin treatment groups.

r
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Table 2. Demographic and Baseline Characteristics: Sponsor Intent-to-Treat Patients

- -

(Study L91-068)
Lavofioxacin GCpnfoxacin Ovaaal Total
(N=286) N=282) NubB7)
No. (%) Mo. (%) No. (%) -
Seax
- w83 % 83 -
Raoe
Kosant ¢ ¢2 ¢ & = g
M'P-ﬂ
A 1416 (1] <27 o243 42
o s 22 s &4 = &)
MeantSD 51;?51.9 0”2 60;67
Farge e - diss b
Waigin §be)
:guaso 1 m:n.s ﬂ? 1%39.1 ”
Range g _
Mesing 6 ) 0
Haight (Inchas)
Eee ok B als
R:?:g 31 < <] &4
Diagnasis
Complcased UTI i 197 60.1 188 ) 385 2)
Cxteine  © & 5 &1 s &
Soverky
Oumplicatad UTY
e o &3 s &3 s @on)
Aswe Pyadlonephehis
o - s &3 ‘2 09 G &8
. Mid/Wodamw m k-] (100.0) 14 {K0.0) F <] (9000)

NOTE: Values repmsart sumber of subjacts axcept as otherwise indicated.
UTl= wrinary tact indectbn.

DISCONTINUATION/COMPLETION INFORMATION
Discontinuation information for the sponsor intent-to-treat group is provided in Figure 1.

Figure 1: DisoontinuationdComplelion Information: Intent4o-Treat Subjects

(Study Lo1-058)
867 Subjeds
Enrolled
I 285 subjects received levoflaxacin l I 282 subjeds received cipmﬂouao'nj
—42 subjects disocontinued . —41 subjects discontinued
—10 subjects with unknown —7 subjects with unknown
! disoontinuation/completion discontinuation/compiletion
nformation nformation
I 233 subjects completed therapy I I 234 subjeds completed therapy —I
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The reasons for premature discontinuation are summarized in Table 3.

Table 3. Reasons for Premature Discontinuation of Therapy: Spoasor Intent-to-Treat Subjects

(SWay LY1-00k) -
Lavofioxacia Cipoforada
{N=285) (N=R82}
Raason No. (%Y No. (%I
No Admiasion Pathogen T 15 (66
Advarsa Evast 10 (6 16 (58
Resistant Fathogen® 2  on 2 ©n
Cénlcal Falra 1 P4 2 (©on
Rarsonal Reason R 1 04
Othar H* (40 & (18)
Total DisconSnuad Q (153) 4 Q49
Tolal witi DisconSnuation/Com plation Information 2785 275 ]
Total witi Unknown DisconSnuation/Com plation 10 7 s —
Information

a Percentages based on tofal number with discontinuation/completion information.
b Subjects enrolled prior to the protocol amendment (March 8, 1994) were to be discontinued if a resistant pathogen was isolated at
admission.
¢ Four subjects discontinued prematurely cither due to subject error ‘ook only half of study medication) or study site error

). Subject@§p received an cffective concomitant antimicrobial. Subject carolled in error (diagnosed
with prostatitis). Two subjects were discontinued to allow administration of i.v. antibiotics ad a positive blood culture and &
high fever an had a high fever and chills, received ampicillin and netilmicin, and was considered "too unstable” to partici
in the protocol). Subjectiiili®had increased serum creatinine at admission (3.7 mg/dL; normal range: 0.8-1.6 mg/dL). Subjecgg
had on-therapy urine culture with a colony count of >10 4 /mL (microbiologic failure). Subject discontinued from the
study as the result of an erroneous admission colony count of <10 5 /mL (actual result was >10 5 /mL but lab reported wrong valae
in error).
d Two subjects were discontinued to allow administration of i.v. antibiotics @@ifdeveloped an epidural abscess and was treated wit
vancomycin and ceftazidime and @lifewas started on gentamycin and nafcillin to treat bacteremia). Subject@ili withdrew on Day 8
in error. Subject@iidhad trouble swallowing pills and only took the "small” ones (placebo) after Day 7. Subject
discontinued from the study at her request.

DOSAGE INFORMATION
The extent of exposure to therapy is shown by treatment group in Table 4 for the sponsor intent-to-treat group.
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Table 4. Extent of Exposure to Therapy: Sponsor Intent-to-Treat Subjects

(Study Lo1-058)
Lavofioxacia Ciprofoxacin
Extent of Thampy (Na285) (N=282) -

Unknown 1 7

1 ] 3

2 ] ]

) 7 ]

4 6 6

6 . 9

6 s 6

7 6 2

) ) 1

9 3 1

10 10 174

1" 2 87

12 1 2

13 1 (o)
Mean+ED 94121 03124 .
Madian 10 10

Nymbarof Dosas®
Total with Dosing Information 275 276
Total with Unknown Dosing tnformation 10 €
mnzso 183244 180249
an 20 -

Range 220 124

* Tha olal phnsed duration of tharapy for lavofioxacin and clpofoxacin was 10

days. Dayson therapy was defined as (inst day - firstday) «1.

* Lavofioracin had & q24h dosing schedule and clpofoxacin had a q12h dosihg
schedule. However, levotioxacin-treated subjects racaivad study drug (avofbxacin
or placeto) qi2h o maintain double-biind dosing.

EFFICACY RESULTS
The total numbers of subjects evaluable at each study ceater for sponsor intent-to-treat and sponsor microbiologically

evaluable analyses is shown in Table 5. One hundred cighty-three (64.2%) subjects in the levofloxacin treatment
group and 177 (62.8%) subjects in the ciprofloxacin-treatment group were considered microbiologically evaluable by
the sponsor. The primary reasons (subjects counted only once) for exclusion from the sponsor microbiologicaily
evaluable group are summarized in Table 6. The main reason that subjects were not microbiologically evaluable was

absence of bacteriologically provea infection.
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Table 5. Number of Subjects by Sponsor Analysis Group and Center

(Study L91-058)
Lavofbxacin Gipofoxacin -

Micobbbgh Miobobgt
Investigabr foent-v-Treat Efcacy IrtentO-Treat Efcacy
Butsein 6 6 {00.0) 4 2 0
Banson 8 3 @9 8 2 =0
Bruce ® RN X 19 0 (=5
Ghilis % ¥ B 48 € (B3
Dennis 2 1 oo 2 0 00)
Duclet 6 1 (87 ] 2 (BY
Durden L 0 Y 15 9 (on
Epseh 2 2 (000 1 0 )
Fie 3 1 @3 4 1 @50
Foster 2 0 00 2 1 (D0
Gals 8 7 g1y 7 4« (5.9 -
Gecider 2 o oo 2 o 00)
frieany 3 3 {1000) 5 4« (800)
Isekki 2 0o po 2 i {00 B
Kem ] 2 (67 12 2 (%B37)
Kamani 1 1 Hooo) ] o {.)
Lipsky 5 3 poO 6 4 (B
Marie! 6 2 @&3) 5 4 (00
Mare! H 6 (545 11 o (818
McGabe 4 2 Boo) 4 2 (00
Montgomesie 8 6 @50 8 3 Ty
Neole -] 7 (885 18 0 (55
Piwnan 20 ® (©0 20 16 (900
Powers 1 1 {i000) 1 1 (1000)
Richad 2 o e 2 % (62
Sheman 2 [ I ] ) 1 0 o0
Smith 7 1 (H3 6 1 (B3
Sak ] 7 (=8 1 € (B
Seidk 6 3 @on 6 3 o
Young 1 7 838 1l 6 (519
Zeros 4 1 250 ] 3 (o0
Towl 5 0 (2 2 T &y

Numbers shown in parentheses are percentages for that category.
a Three investigators (Adducci, Ellis, and Meacham) did not enroll any subjects. The study was prematurely terminated at one site f
administrative reasons and data for this investigator (Maggiacomo) are not included.

Table 6. Primary Reasons for Microbiologic NonEvaluability: Sponsor Intent-to-Treat Subjects
(Study 191-068) ) : -

Lavofbxacin Cpofoxacin
Reasons MNa285) (Na262)
Infeotbn Not Baowrbbgoaly Proven & 3
Insppropriate Bacwrologic Cukum 20 24
fnsuficient Cousa of Therpy 8 15
Ettctve Concomiant Thempy [} ]
Unevalusble for Safety 3 3
No Postharapy Evakation 2 1
Other Prowacol Violation [ 3

Totl Unevaluadie For Microbbbgc Efficacy 1AL 102 RI8%) 05 (37 2%)
T

* Subgcts coynud only once.
* Subject 509 had wouble swalowing pllls and wok only the ‘small ones (plaoebo) on Days 8 and 9.
Suwjpct 902 was asympomatd. Subjeot 2202 was exnluded in emof; this subjectshoutd have been inoluded

cobobacaly !
L3 '
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The demographic and bascline characteristics of sponsor microbiologically evaluable subjects are presented in Table 7
and were similar to characteristics in the sponsor intent-to-treat population (Table 2).

Table 7. Demographic and Bascline Characteristics: Sponsor Microbiologically Evaluable Subjects

(Study L91-050) -
Lavaloxacin . Cpnfoxacin
Pa183) 04=177)
Sex
en 70 64
Woman 19 3
Race
Caxasian “e “{
Blaok 20 21
Hispanb g g
Other 3 7
Age (Vears)
$45 7 &4
4654 45 45
a65 84 &1
N 183 177
MeantSD &4 1 48.12203
Range Y “ .
\‘UN,! L 9 w2
WMeantSD L 4 1 .
= g
Missing 4
N ™~ 64 -2 )
WMeaniSD 95.0£3.85
m 19 RT3

Acus Pyabnephritis 51 58
Uncomplcated UTI [
Severly
OCompliceed UTI
Sevem . 4
N Modersie 124 09
Acwun Pyalonaphritis
Sevam 2 -]
Mad/Noderae L) 63
Uacomplicrtnd UTT
M/ Moderale 6 [ ]

NOTE: Values mprsan bats of subjces unless otherwine indbaed.
Tl a winanr et indantinn

Clinical Outcome

Sponsor Results

The clinical response to therapy (at the posttherapy visit) for sponsor microbiologically evaluable subjects with a
diagnosis of either complicated UTI or acute pyelonephritis is summarized by treatment group and study ceater in
Table 8a. Among subjects in the levofloxacin treatment group, 84.7% were cured and 7.3% were improved at the
posttherapy visit (five to nine days after completion of therapy), compared with 81.9% and 8.8% in the ciprofloxacin
treatment group. Fourteea (7.9%) levofloxacin-treated subjects and 16 (9.4%) ciprofloxacin-treated subjects failed
treatment. The cure rates for the two treatment groups for all centers combined were considered therapeutically
equivalent (95% confidence interval of [-11.0, 5.3]). Note: All confidence intervals in this study report are for

the difference “ciprofloxacin minus levofloxacin”, thus we are interested in the upper bound of the

confidence interval for determining therapeutic equivalence.”

FDA Results ‘

Clinical response to therapy at the posttherapy visit is summarized by treatment group and study ceater for

FDA microbiclogically evaluable patients with a diagnosis of complicated UTI in Table 8b and for FDA
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microbiologically evaluable patients with a diagnosis of acute pyelonephritis in Table 8c. in both cases,
there is no statistically significant treatment difference and levofloxacin is considered therapeutically
equivalent to ciprofloxacin [95% confidence interval of 104, 133(-18.1, 5.4) 76 %, 82% for complicated UTI;
95% confidence interval of 56, 45 (-16.0, 13.2) 88%, 89% for acute pyelonephritis]. Notice that therapeutic
equivalence is shown in these subgroups even though the study was not powaered to look at complicated
UT1 and acute pyelonephritis separately.

Table 8a. Clinical Response Rate by Center: Sponsor Microbiologically Evaluable Subjects
(Complicated Unnaly Tract Infection and Acuts Pyelonephritis Combined)

(Study LO1-058)

Lavofoxasin Cpofoxacin
Investigaor N Cund mpoved Faled " Cund tmpoved Faled
Berrswuin [} 6 (100.0) 0 0O 0 (00) 2 2 (1000) 0 (0.0) 0o 0o
Bankswon 3 2 ©687) 0o @0 1 B3 1 1 {1000) 0 (00) 0 0O
Bruce 11 8 @7y 1i @9 2 (#2) 10 8 B00) 2 (200 0 PO
Chids 35 2 Pi4) 2 67 1 @9 38 31 @i8) 4 (10985) 3 09
Dannis 1 o @9 1 (100.0) 0 (00) ] 0 (.) o (.} o (.)
Duclet 1 o (00) 0 (D) 1 (400.0) 2 1 (S00) 0o po 1 §0.0)
Duxian 10 7 (D) 0 Qo 3 @00 9 5§ {656) 1 (1.9 3 (R¥3)
Epswin 2t 2 (100.0) 0 Qo o Qo) [1] 0o {.) o {.) 0 (.)
Fia 9§ 1 {1000) c Qo) g @D 1 1 (4000) 0 PO ¢ PO
Foswr ] 0 (.) o (.) g t.) 1 1 (100.0) 0 (00) 0 @0
Galis [ 4 P$00) 1 00) 0 @) 3 3 (100.0) o P00 0 Q0O
Idcary 3 2 ©87) 0 (o) 1 (B3I 4 4 (1000) 0 o) 0 {po)
[ =21 -] [«] o (.} o {(.) o (.) 1 1 {1000) 0o (00) ¢ po
Kern 2 2 (1000) o 00 0 Q0 2 2 (1000) 0 {po) 0 PO
Kirmnanl 1 0 (00) 1 (100.0) 0 o) 0 6 (.) 6 (.) 0 (.)
Upsky 3 2 (687) 1 833) 0 (o) - 4 3 @s0) 0 Ppo) 1 @50)
Markel 2 1 00) 0 00 1 &S00 3 3 (100.0) o (a0) o bo
el [} 6 (1000) 0o 00 0 Qo) -] 7 @718) 2 (29 0 PO
MeGabe 2 2 {100} ¢ 00 0o @) 2 1 §00) 1 (o0 o po
Songomerie ] 8 (833) 0o @0 1 (87 3 1 @33) 1 @33 1 833)
Neole 15 “ 973 2 (125) 0o @0) 10 4 o) 1 (0.0 1 (100)
Phwnan 18 1 $33) 3 {e7) 0 o) 18 4 @78) 1 63) 1 $3
Powers 1 1 (#%000) o Qo) 0 Qo) 1 1 (¥000) 0 Po) 0 PO
Richaxd 24 24 (1000) 0o 00 0 (00) s £5 (1000) 0 (00 0 Ppo
Smih ] o (.} 0 (.} 0o (.) 1 1 (4000) 0 (00) o po
Swsk 7 6 (957} 1 (143) 0 Qo) 11 41 (1000) 0 o) o PO
Suide 3 0 (00) L ) 3 (100.0) 3 o ©o) 1 Ry 2 $57)
Young k4 7 (100.0) o Q0 0 PO ] 3 $00) 1 (87 2 R3I)
Zanvos 1 1 (100.0) o 00 e Qo) 3 2 @87) 0 po) 1 B£33)
Gombined® 73 & @84) s §69 14 {sy) 72 54 (@80) 7 @7 U (83
Tow! T 158 i) W U T 24 ] “ @9 4 @) € &8
Numbers shown in pamnth s pe tapes for that cafegory. -
‘Combh.d-ccnuMommnrM 10 mieobbbghaly evalusbh subjects in akher gowp: B Branizwn,

Dennls, Duclatt, Durden, Epswein, Fle, Foswr, Galis, ircany, tsrealid, Kam, KKrmanl, Lipsiy, wmm
Moagomards, Poses, Smith, Sad, Swidle, Young, and Zarvos.
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FDA Microbiologically Evaluable Subjects (Complicated UTI Only)

Table 8b. Clinical Response Rate by Center:

Numbers shown in parentheses are percentages for that category.
8Results are preseated for investigators with 10 or more evaluable patients in each treatment group. All other
investigators are combined under “other™.

Levofloxacin Ciprofloxacin
Investigator | N2 Cure Improve Fail N Cure Improve Fail
Bruce 11§48 (73) 11 - (9) |2 (18) 108 (80) |2 {(20) j o (0)
Childs 28 | 26 (93) | 2 (7) ] o (0) 29 | 23 (79) | 4 (14) | 2 (7)
Pittmon 17 |14 (82) |3 (18) | O (0) 16 {14 (88) |1 (6) |1 (6)
Other 57145 (79) |6 (11) {6 (11) 49 | 34 (69) | S (10) { 10 (20)
Total 113 | 93 (82) |12 (11) |8 (7) 1 104 179 (76) {12 (12) |13 (13)
Numbers shown in pareatheses are percentages for that category.
3Results are presented for investigators with 10 or more evaluable patients in each treatmeat group. All other
investigators are combined under “other”.

Table 8c. Clinical Response Rate by Center:

FDA Microbiologically Evaluable Subjects (Acute Pyclonephritis Only)
. Levofloxacin Ciprofloxacin

Investigator | N2 Cure Improve Fail N Cure Improve Fail
Richard 21 |21 (100) jO (0) 0 (0) 23123 (100) | O 0) o (0)
Other 24119 (79) }1 (4) {4 (17 33|26 (79) |4 (12) | 3 (9)
Total 45 | 40 (89) |1 (2) |4 (9) 56 149 (88) |4 (7) 13 (5)

To allow for a dichotomous analysis of clinical response, the clinical response categories "cured” and "improved”
were combined into a single category of "Clinical Success™. Among sponsor microbiologically evaluable subjects
with complicated UTI or acute pyclonephritis, the clinical success rate was 92.1% for levofloxacin-treated subjects
and 90.6% for ciprofloxacin-treated subjects, with a 95% confideace interval of [-7.6, 4.7] for the difference
(ciprofloxacin minus levofloxacin) in success rates (See Table 9a). Clinical success rates were considered
therapeutically equivalent for FDA microbiologically evaluable patients with complicated UTI (sec Table 9b).
Clinical success rates were not shown to be therapeutically equivalent in FDA microbiologically evaluable patients
with acute pyelonephritis (sec Table 9¢), however the sponsor is not required to show this. The DAIDP “Points to
Consider” document says simply that “if there is not a sufficient number of patients with pyeloacphritis successfully
treated with the investigative agent (minimum: 30 patients/arm/study), the listing (in the label) should not include ]
pyelonephritis. No statistically significant treatmeat difference was detected between levofloxacin (91% success rate)
and ciprofloxacin (95% success rate). .
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Table 9a. Clinical Success/Failure Rates and Confidence Intervals by Study Ceater:
Sponsor Microbiologically Evaluable Subjects (Complicated UTI and Acute Pyelonephritis Combined)

(Study L91-058)
Cevcllwacin Cipcianadin

93 Confidence.
trwestigator N Success® Fabae N Success® Fabad beneva
Barawein 8 6 (000 0 @0 2 2 (1000 0 oo (.. .)
Brankston 3 2 ©67 1 (333 1 1 nooo 0 Mo t.. .)
Bruce 1 S ©1.8 2 (1832 10 10 (1000 0 @ a8 480
Chid s M e 1 29 38 %5 (@R 3 09 (18T €8
Dennis 1 1 (100.0 0 00 0 g (.) 0 (.) t.. .)
Dhuckett 1 0 w00 1 (100.0 2 1 500 1 00 (.. )
Durden 10 T oo 3 (300 9 6 (6.7 3 Mm3 (..
Epswin 2 2 [100.G 0 00 o 0 (.1 0 (.) (.. )
Fie 1 1 (1000 0 (00 1 1 (1000 ¢ @O0 (.. )
Foster 0 0 (.} 0 (.) 1 1 (1000 o 0 (.. .1
Galts s S (100.0 o (0 3 3 (oo 0 ©o €-. )
Vizary 3 2 (667 1 (333 4 4 (1000 0 @O (.. }
tsraesk 0 0 t.) 0 (.) 1 1 (oo 0 QO (.. )
Ken 2 2 (100.0 ¢ OO 2 2 (1000 0 ©n t.. )
Kimanl 1 1 noeg ¢ o 0 0 (.) 0 (.} {.. )
Lipsky 3 3 poo.g ¢ ©o 4 2 (s0 1 250 (.. .}
Markel » 1 G0 1 (500 3 3 (1000 o 0 (.. )
Martel s & (100.0 0 (00 s 3 (1000 o @D (.. .)
McCabe 2 2 (100.0 0 00 2 2 (100.0 0 ©n (.. )
Moreganeie 6 s ©13 1 (169 3 2 @6 1 M3 (.. )
Niodlle 16 16 (100.0 0 O 10 s (00 1 con 336, 136)
Piaman 1% 18 (100.0 o0 (g 6 15 (38 1 ®3 22 89
Powers 1 1 noog 0 o 1 1 (1000 o o " (.. )
Achad 24 24 (1000 0 0y s 2 (000 0 Qo =21, 21
Smith 0 0 (.) 0 (.) ! 1 noco 0 @O t.. 3
Sk 7 7 1000 ¢ (00 1 1 go00 0 o (.. )
Steide 3 ¢ QO 3 (1000 s 1 33 2 (87 .. )
Young 7 7 1000 ¢ (00 6§ 4 (667 2 M3 t-. )
Zevos 1 1 (100.0 o ©0 3 2 ©67 1 (3 (.. )
Comtied 73 62 (84S 1M sy 7 61 (847 1N (s3 126, 122
Tol M 1B (221 14 093 M 15 (206 18 (34 18 4D

* Nunbers shown in paertheses are percertages fa that ostegory.

* Two-sided 93/ confidence imervals & aund the difference (dproflonadin minus levofloxadin] in dinical sucoess ratesised and
wmproved) w we oslcdated far study centers ervolling 10 o mare miarobiclogicelly evaluable subjects in each tealert gowp.

2 Cambined = certers that ervolled fever than 10 evalustie subjects in ekther weatmers goup: Bemstein, Biankston, Dedsy Dudkett,
Dusden Epstein, Fle, Foster, Galls, kizarry, lsradsld, Kem, Kimani, Lipsky, Markd, Marwl, McCabe, Mortgomeri Povers, Smith,
Seak, Steidle, Young and Zervos.
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Table 9b. Clinical Success/Failure Rates and Confidence Intervals By Study Ceater:

FDA Microbiologically Evaluable Subjects (Complicated UTI Only)

Levofloxacin Ciprofloxacin
Investigator | ,a SuccessP N Success 95% confidence
Interval® ]
Bruce 11 9 (82) 10 10 (100) (-14.2, 50.5)
Childs 28 28 (100) 29 27 (93) (-19.6, 5.8)
Pittmon 17 17 (100) 16 15 (%4) (-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)

3Results are presented for investigators with 10 or more cvaluablc patients in cach treatment group. All other

investigators arc combined under “other™.
Clinical success is defined as either clinical cure or clinical improvement. Numbers shown in parentheses are

ceatages for that category.

'‘wo-sided confidence interval for the difference (ciprofloxacin minus levofloxacin) in clinical success rate.

&

Table 9c. Clinical Success/Failure Rates and Confidence Intervals By Study Center:
FDA Microbiologically Evaluable Subjects (Acute Pyclonephritis Only)

Levofloxacin Ciprofloxacin
Investigator N2 SuccessP N Success 95% Confideéxce
_ ' 1 Interval
Richard 21 21 (100) 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)

3Results are presented for investigators with 10 or more evaluable paticats in each treatment group. All other

investigators are combined under “other™.
YCuinical success is defined as cither clinical cure or clinical improvemeat. Numbers shown in pareatheses are

tages for that category.

'wo-sided confidence interval for the difference (ciprofloxacin minus levofloxacin) in clinical success rate.

Clinical Response by Pathogen

Clinical response rates for sponsor microbiologically evaluable subjects infected with uropathogens of interest alonc
or in combination with other pathogens are shown in Table 10a. E. coli and K. pneumoniae were the most prevaleat
pathogens across the two treatment groups. Clinical success rates (cured + improved) for these two commonly
isolated pathogens were similar in the two treatment groups (94.6% and 96.9%, respectively, for levofloxacin and
94.9% and 91.3%, respectively, for ciprofloxacin). Table 10b summarizes clinical response by pathogen for FDA
microbiologically evaluable paticnts with complicated UTI and Table 10c summarizes clinical responsc by pathogen
for FDA microbiologically evaluable patients with acute pyelonephritis. The FDA analyses include only those

pathogens requested by the sponsor in their label.
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Table 10a. Clinical Response Rates for Subjects with Pathogeas of Primary Interest :

Sponsor Microbiologically Evaluable Subjects (Complicated UTI and Acute Pyelonephritis Combined)

(Study 191-058)
Levdfinadn Elpdloadn
Pahogenkan UineCubwe N Cued  Improved  Faled N Cued Iepioved Faled —
Erctucidna ook X 610 6 65 5 68 B %2 MP3 6 @0 5 G
Mebsiod 3 geumonise 2 0VEE 1 @GN 161 23 1TMY 4079 2 B8]
Prvecs mbabibs 14 12¢@57 1 @ 1 Q0 S SN0 O OO O @O
Prsdomanas sergrosa 12 8 667 2 (167 20167 7 SM4 1043 1 (43
Sraptocoocur faecabs s 1014 1Y 1019 11 5459 33 3 213
Ervevobacter doacre S 883 0 OO 1011 4 3050 1250 0 @O
Ervecobacter savogenes ¢ 30 0 o t@sa 8 S(@629 1128 2 (50
Saptséoccoss saprphwices 6 5 (633 0 (00) 10167 S S{00O O (00 O (O

Numbers shown in psrentheses = e percertages for that categoy
* NaS in either veamet group.
* N = Nunber of subjects who had that pathogen alone o in combination with ather pathogens.

Table 10b. Clinical Response for Subjects with Pathogens of Primary Interest:
FDA Microbiologically Evaluable Subjects (Complicated UTI Only)

e

' Levofloxacin Ciprofloxacin
Pathogen N* Cure Improve Fail N* Cure Improve Fail
Citrobacter freundii 211 (s0)]o (0) |1 (50) 32 (671)y]o0 o 11 (33)
“nterobacter cloacae 8|7 «(88) |0 (0) |1 (13) 413 (75) |1 (25) }o0 (0)
csherichia coli 49 141 (84) |5 (10) |3 (6) | S2 |45 (87) | 4 (8) | 3 (6)
nlebsiella oxytoca 412 (50) 2 (50 |0 (0) 412 (50) ]2 (S0) {0 (0)
Klebsiella pneumoniae 26 |25 (96) |1 (4) o (o) 14 110 (71) | 2 (14) 12 (14)
Proteus mirabilis 917 (78) 1 (11) |1 (11) 212 (100) | O (0) | O (0)
Pseudomonas aeruginosa lo|8 (80) |2 (20) |0 (0) 715 (M) |1 (14) |1 (14)
Staphylococcus saprophyticys 0 | O (=) }]0 =)0 (=) 0ojo (=) |0 (=) ]o (=)
Streptococcus agalactiae 0j0 ()10 (=)0 (=) 110 (0) 10 (0) |1 (100)
| Enterococcus faecalis 616 (100) jO (0) |O (0) ] 105 (S50) 12 (20) |3 (30)
Numbers shown in parentheses are percentages for that category.
*N=number of subjects who had that pathogen alone or in combination with other pathogens.
Table 10c. Clinical Response for Subjects with Pathogens of Primary Interest:
FDA Microbiologically Evaluable Subjects (Acute Pyelonephritis Only)
Levofloxacin Ciprofloxacin
Pathogen N* Cure Improve Fail | N* Cure Improve Fail
Escherichia coli 31 128 (90) |1 (3) |2 (6) | 40]37 (93) |1 (3) {5)

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

4
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Four sponsor microbiologically evaluable subjects had pathogens isolated from blood; all four subjects were clinical

cures. E. coli was isolated from one levofloxacin-treated subject R and two ciprofloxacin-treated subjects
and K. pncumoniac was isolated in one ciprofloxacin-treated subject (il

Clinical response to therapy is summarized by diagnosis for subjects who were sponsor and FDA microbiologically
evaluable in Tables 11a and 11b, respectively. Among sponsor microbiologically evaluable subjects in the
levofloxacin treatment group, clinical success (cured plus improved) was achieved by 92.1% of subjects with

complicated UTI, 92.2% of subjects with acute pyclonephritis, and 100% of subjects with uncomplicated UTI. In

ciprofloxacin-treated subjects, the proportions of subjects with clinical success were 88.5%, 94.8%, and 100%,

respectively.
Table 11a. Clinical Response Rate by Diagnosis: Sponsor Microbiologically Evaluable Subjects

(Study 1L91-058)
Levofiatadn Cipgrcflovacin
Diagnosis N Cued Improved Faled N Cued improved Faled
Complicated UT! 126 104 822 12 85 1019 113 a8 11067 130119
Acue Pyeloneghvits 51 46 (30.2 1 20 408 58 S1 (879 4 69 352
Uncomplicated UTI 6 53 1 0679 0 (0.0 € S @By 1069 0 (00

Numbers shown in paentheses are percentages for that category.

Table 11b. Clinical Response by Diagnosis: FDA Microbiologically Evaluable Subjects

3N=number of subjects who had that diagnosis.

e —
Numbers shown in parentheses are percentages for that category.

Levofloxacin Ciprofloxacin
Diagnosis N2 Cure Improve | Fail | N2 Cure Improve | Fail |
Complicated UTI 113 | 93 (82) {12 (11) |8 (7) ] 104 |79 (76) |12 (12) |13 (13)-7
Acute Pyelonephritis 45 140 (89) |1 (2) 4 (9) 56 |49 (88) | 4 (7) | 3 (5)
Uncomplicated UTI 25121 (84) |1 (4) {3 (12) 19118 (95) {1 (5) ]o0 (0)
| Total 183 | 154 (84) |14 (8) [ 15 (8) | 179 | 146 (82) §17 (10) [ 16 (9)

Table 12 shows the clinical response rates for the sponsor microbiologically cvaluable subjects by diagnosis and i

severity.  Among the subjects in the levofloxacin treatment group, the proportion who achieved clinical success

(cured plus improved) ranged from 80.0% (scvere complicated UTI) to 100% (severe pyelonephritis). In
ciprofloxacin-treated subjects, the proportion who achieved cluueal success ranged from 75.0% (severe complicated

UTI) to 100% (mild/moderate uncomplicated UTI)
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Table 12. Clinical Response Rate by Diagnosis and Severity of Infection:
Sponsor Microbiologically Evaluable Subjects

(Study L91-058)
Levcflonadin Ciprcflacadin
N Cued Improved Falled N Cured tmproved Falled —

Complicated UTI

Severe S 4 (60.0 0 00 1200 4 3 (150 0 @00 1 5.0

MidModerate 121 100 @826 12089 9 (14 103 66 (189 e 12 (1.0
Acuse Pydonepliis

Sevete 2 (100.0 0 0.0 0 0.0 5 4 (60.0 0 (0.0) 1 0.0

MidMaderate 49 44 (898 120 4 82 S3 47 (887 4 (195 2 Q8
Total Complicated UTY

Acre Pyelonephvitis

Severe 7 6 (857 0 0.0} 1143 9 Ll | 0 {0.0) 2 222

MidModecate 110 14 847 13 (16 13 (76 162 133 (821) 15 9.3 14 (86)
Uncomplicated UTI

MidModerate 6 S @3 1067 0 0.0} 6 S 833 1067 0 00

Numbers shown in parentheses ae percentages for that category.

Clinical Signs and Symptoms

The proportions of sponsgr microbiologically evaluable subjects with resolution or improvement of clinical signs and
symptoms of UTI at the posttherapy visit are presented in Table 13. In general, for both the levofloxacin and
ciprofloxacin treatment groups, individual symptoms resolved or improved in the majority (approximately 85% or
more) of subjects with the exception of incontinence which resolved or improved in approximately 55% of subjects in
cach treatment group.

Table 13. Proportion of Subjects with Resolution 2 or Improvement Y of Clinical Signs and Symptoms of UTI
Based on Posttherapy Clinical Assessment:
Sponsor Microbiologically Evaluable Subjects (Complicated UT!I and Acute Pyelonephritis Combined)

(Study L91-068)
Lavofoxachh Cipwtoxacin

Signs and Sympoms Resoived™ (%) mpvad™ (%) Fewobed™ %) Impoved™ (%)
Dysuia 041108  87.0) 10408 ©3) 92M08  (852) 11/108 (102)
Frquenoy 100415 (87.0) M @o) o8MZ3 (197) 623 (130)
Urgency 2195 P63) 75 G4 05114 833 M4 (I0)
GVAFIank Pain SMIB1  P8s) T T Y ) S 75  @I3) 1615 (433)
Chis /34 (1000) M PO A 44 POS) W4  (23)
Fever 38/36  @72) o3 po) 4¥ 54 (W7} O/54 (OD)
trcontinence 19/38  ©00) 38 G3) 1233 @64 @B (182)
Nasan 46748 (1000} o Qo) o2 @8 /24 {00) -
Vomking &/ & (100D) o5 poy & 7 (7 o7 (00)

* Sign or sympom pmsent at admission (mild, modeae, or jand abwent (noma} at posthampyevaksation.

¢ S and sympoms vam graded as none, mid, modeae, or sevars. impovenent was defined as a decreass in
sevarity cangory without complee resolution. .

* Denominasor s presents numbaer of subpes with thatsign or sympom at admission.

UTl = urinary taot infaction; CVA = costoverebal angle. .

-

/s
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Microbiologic Results
In vitro susceptibility of all pathogens isolated at admission in the sponsor modified inteat-to-treat subjects is
represented in Table 14.

Table 14, In Vitro Susceptibility of All Pathogeas Isolated at Admission:
Sponsor Modified Intent-to-Treat Subjects with an Admission Pathogen

(Study L91-058)
No. {%}* of Pathogens

Susoaptbity of Rathogen Levofioxacin Cipofixacin
Suscaptble 221 ©32%) 228 (42%)
Wodaralaly Susceptibla 6 (25%) 6 [R26%)
Rasistant 10 (42%) 3 (38%)
Unknown 10 10

Total No. Paihognns’ 247 252

* Pacentages wem basad on numbers of pathogans with known susceptibiitias. Pathogans were
isolatad from 220 subjacts in the kavofbxacin group and 228 subjects in the ciprofioxacin group.
® includas information for pathogans isolatad fom urine of bbod.

Microbiologic Eradication Rates by Subject

‘The microbiologic eradication rates at the posttherapy visit for subjects who were sponsor microbiologically evaluable
are summarized by treatment group and study center in Table 15a. Among sponsor microbiologically evaluable
subjects in the levofloxacin treatment group with a diagnosis of complicated UTI or acute pyelonephritis, the
eradication rate was 92.7% compared with 93.0% in the ciprofloxacin group. The confidence interval was (-5.4, 6.0]
for the difference (ciprofloxacin minus levofioxacin) in eradication rates. Microbiologic eradication rates are
summarized by treatment group and study center for FDA microbiologically evaluable patients with either
complicated UTI or acute pyelonephritis in Table 15b, for FDA microbiologically evaluable patients with complicated
UTI in Table 15c, and for FDA microbiologically evaluable patients with acute pyclonephritis in Table 15d. Inall 3
FDA analyses, no statistically significant treatment differences are detected and the two drugs are considered
therapeutically equivalent.
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Table 15a: Microbiologic Eradication Rates and Confideace Intervals by Study Ceater:
Sponsor Microbiologically Evaluable Subjects (Complicated UTI and Acute Pydonephrms Combined)

" (Study L91-058)
Lavotbxacin Chpofoxacin

9% Conftieros
lovastipeir N Eadoswd Persistact® N Emccawd™ Parsisnd® oacal
Bernswin 6 6 ¢(100.0) 0 {00) 2 2 (W0.L0) 0 (o) (.. <)
Banksoa 3 3 (100.0) 0 (o) 1 1 (1000) 0 (@o) (.. <)
Bruoe " 8 @27) 3 RT3 0 10 000y 0 ©n) (40, 6885)
Chidis * %5 (00 0 ©o) 8 3% (947 2 (839) (138, 33}
Dennis 1 41 (100.0) 0 @0 (] 0o (.) 0¢.) .. . )
Duolet 1 0 0O 1 (000 2 1 (D 1 ©OD) {.. . )
Ouxien ¢ 8 00) 2 @00) ] 8 (889) 1 {114) {.. . )
Epswin 2 2 oo o (00) o 0 (.) 0{.) .. )
Fla 1 1 (1000} o (00 1 1 (1000 0 {00) (.0 )
Foster o 0 ¢ .) 0 (.) 1 1 {400.0) 0 @0} { .. <)
Gals 6 § (1000 o (o) 3 3 (100 0 (00) t.. .1
teeany 3 3 (09 ¢ (0o0) 4 4 (00 ° (o) (.. )
tsraakli o 0 (.} 0 ¢.) 1 1{000) 0 @) (-, )
Kern 2 2 (100.0) 0 (00) 2 2 (000 0 (00) (- .}
Kirnant + o on 1 (1000) o 0 {.) D¢{.) t.. .)
Upsky 3 3 (100.0) 0 (00) 4 3 (B0 1 @50) (.. .
arke! 2 2 (100.0} o {(00) 3 3 (100.0) 0 (00) (.. <)
Marw! [ ] 6 (100.0) 0 {00) -] 9 (100.0) 0 (00) { .. .)
MoCabe 2 2 (100.0) 0 (O0) 2 1 (00 1 $00) { .. . )
Mongormere 6 6 (100.0) o (CO0) 3 3 {100.0} 0 (Q0) (.. -)
Noolke % 14 @75 2 (128) 10 9 (900 1 (10D) (272, 322)
Pitrnan 1@ 7 e i @5 € 16 (IW0) O (O0) 82, 19.3)
Powers 1 1 {100.0% 0 (0O 1 1 {100.0) 0 (00} (.. <)
Richaxd M4 24 (0.0 o 0o 28 25 (000 0 (00) 21, 24)
Smih 0 0 (.} 0 (.) 1 1(000) 0 PO t.. .)
Swark 7 7 (100.0) 0 {00} 11 41 000) 0 (00) (.. )
Sede 3 ©o oo 3 {100.0) 3 1 @3 2 g67) (.. )
Young 7 7 (o000 0o (00) 6 4 @7 2 @33 ¢C.. .1
Zanos 1 1 (100 o (00) 3 2 @7 1 @33 €., .)
Combined* 73 65 (04) 7 €8 72 8 @185) 9 (R3) (138, &a0)
Toal 77 464 @21) 13 @3) i ¥ Mme 2 @0 B4, 69
* Ewadicaton of ad pdqclt bw for asubjct at admission,
* Numbess shown in pas apes for that ostegory.

* Two-silad 90% sonfdeme h-nnumnd the difierence kb iprofbaacin minus levofioasing in mbrobbbgb
amdoaion aRs waR sabulad ©r suxly cenwsenoling 10 or mor mbobbbgbaly evakabdie subects in asch
wmEmANtgoOWw.

* Combined = cgnurs that envolled fewerthan 10 mkobbbgialy ealusbie subace in ekher we gouwp:
Barssin, Brankson, Dennis, Duciatt, Durdan, Epswin, Flle, Foswr, Galis, Irzany, issatid, Kam, Kimani
Lipsiy, Masiel Maral WcCabe, Mongomars, Powers, Smith, Sark, Sukile, Young, and Zawvos,
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Table 15b. Microbiologic Eradication Rates and Confidence Intervals By Study Center:

FDA Microbiologically Evaluable Subjects (Complicated UTI and Acute Pyelonephritis Combined)
Levofloxacin Ciprofloxacin
Investigator N2 Eradication? N Eradication 95% Confidence
Interval®
—_— ———— —

Bruce 11 8(73) 10 10 (100) (-8.6,63.1)
Childs 34 34 (100) 35 33(94) (-16.3,4.9)
Pittrnon 17 16 (94) 16 16 (100) (-11.4,23.1)
Richard 21 21 (100) 23 23 (100) N/A
Other 75 68 (91) 76 66 (87) (-152,7.6)
Total 158 147 (93) 160 148 (93) (-6.9,5.8)

umbers shown in parentheses are percentages for that category.

ﬁmbincd under “other”.

4Results are presented for investigators with 10 or more evaluable patients in each treatment group. All other invcstiEE»rs are

wo-sided confidence interval for the difference (cipro minus levo) in microbiologic eradication rate.

Table 15¢. Microbiologic Eradication Rates and Confidence Intervals By Study Center:

FDA Microbiologically Evaluable Subjects (Complicated UTI Only)

ombined under “other™.
éumbm shown in pareatheses are percentages for that category.
wo-sided confidence interval for the difference (cipro minus levo) in microbiologic eradication rate.

Levofloxacin Ciprofloxacin
Investigator N2 Eradication? N Eradication 95%; Conﬁd:ncc
Bruce 11 8(73) 10 10 (100) (-8.6,63.1)
Childs 28 28 (100) 29 28097 (-13.6,6.7)
Pittmon 17 16 (94) 16 16 (100) (-114,23.1)
Other 57 5291) 49 42 (86) (-18.8,6.1)
Total 113 104 (92) 104 96 (92) (-7.8,83)

“Results are presented for investigators with 10 or more evaluable paticats in each treatment group. All other investigators are

Table 15d. Microbiologic Eradication Rates and Coufidence Intervals By Study Center:
FDA Microbiologically Evaluable Subjects (Acute Pyelonephritis Only)

Sombincd under “other™.
umbers shown in parentheses are

Levofloxacin Ciprofloxacin
Investigator N® Eradication? N Eradication 95% Confidence
Interval®
—
Richard 21 21 (100) 23 23 (100) N/A
Other 24 22(92) 33 29 (88) (-23.1, 15.5)
Total 45 43 (96) 56 52 (93) (-13.7,8.3)

for that cate;
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Microbiologic Eradication Rates by Pathogen

‘The microbiologic eradication rates achicved at the posttherapy visit for sponsor microbiologically evaluable subjects
in cach treatment group are summarized by pathogen category and pathogen (N $ S for either treatment group) in
Table 16a (only includes pathogens isolated from urine). The overall microbiologic eradication rates by pathogen in
subjects with complicated UTI or acute pyelonephritis in the levofioxacin and ciprofloxacin treatment groups were
93.4% and 92.4%, with a 95% confidence interval of [-6.5, 4.4], for the difference between treatments (ciprofloxacin
minus levofloxacin), assuming independence of multiple pathogens and multiple strains within a subject.

Table 16b summarizes microbiologic eradication rates by pathogen and pathogen category for FDA
microbiologically evaluable subjects with complicated UTI. Table 16c summarizes the same information for FDA
microbiologically evaluable subjects with acute pyelonephritis. Note: Eradication rates for individual pathogens (in
FDA analyses) are shown only for those pathogens requested by the sponsor in their label.

Table 16a: Microbiologic Eradication Rates Summarized by Pathogen Category and Pathogen:
Sponsor Microbiologically Bvaluable Subjects (Complicated UTI and Acute Pyelonephritis Combined)

" (Study L91-068)
Lavofoxacin Chrotoxacin
Urine Cubums: O, Confiderce
Pathogan CamgaryPathogen N Endcawd N Endcand [ g
Pathogen Cowgory
Gam positve seobl pathogans 20 18 POO) 22 %5 (882) {478, 42)
Gam negatve asobE pahogens 178 167 {33.48) 182 %S @57 (32, 69
Yol by pathopen 198 185 (93.4) 194 70 &24) (65, 44)
Tow! by subpet " 64 @27) 1 459 §3a0) (64, 6D
Pathogan*
Enches:fuia cof o2 8 §57) ® 96 (7.0 48, 72)
Kebowfa prrumoniae 3 3 @89) 22 @) 137, 112)
Streprococous fecals 9 8 (49) 1" 6 (M4.5)
Prowue mimbis 1“4 < @29) [ § (100.0)
Faeudomonas asmginoss 12 7 ©83) 7 7 (100.0)
Enwrcbeciercbacae 9 9 (100.0) < 4 (1000)
Enwmobeciranmogenes 4 4 (100.0) 8 7 @138)
Smphylococous saprophyus 6 6 (1000) 8 8 (100D0)
* Numbas shown in pamoth am ¢ tages for that oamegory.
* Two-stied 95% eonfde roe § \ nd the difie & lprofxacin minus evofioxacin) in merobbbgb emds athn

Aane wen cabulaud for pathogens with 10 ormom admiasion o es in esch weavnent goup.
< Endication of all pathogens solawmd for & subject st admission,
4 K25 for akther meatrant gowp.
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Table 16b. Microbiologic Eradication Rates by Pathogen Category and Pathogen:
FDA Microbiologically Evaluable Subijects (Complicated UTI Only)

Levofloxacin Ciprofloxacin
95%
. a . a Confidence
Pathogen Categorz/Pathogen N Eradicated N Eradicated Intervall
Pathogen Category
Gram-positive aerobic pathogens 10 9 (90) 12 7 (58) {(-74.4, 11.0)
Gram-negative aerocbic pathogens | 118 111 (94) 101 96 (95) (-5.9, 7.9)
Total by pathogen 128 120 (94) 113 103 (91) (-10.1, 4.9)
Total by subject 113 104 (92) 104 96 (92) (-7.8, 8.3)
Pathogen .
Citrobacter freundii 2 2 (100) 3 2 (67) -
Enterobacter cloacae 8 8 (100) 4 4 (100) -
Escherichia coli 48 45 (94) 52 51 (98) (-5.5, 14.1)
Klebsiella oxytoca 4 4 (100) 4 4 (100) -
Klebsiella pneumoniae 26 26 (100) 14 13 (93) (-26.1, 11.8)
Proteus mirabilis 9 8 (89) 2 2 (100) -
Pseudomonas aeruginosa 10 7 (70) 7 7 (100) -
Staphylococcus saprophyticus 0 0 (-) o 0 (-) -
Streptococcus agalactiae 0 0 (~) 1 1 (100) -
Enterococcus faecalis 6 6 (100) 10 6 (60) -
hemsromm——— e — —_

2 Numbers shown in parentheses are percentages for that category.
b A two-sided confidence interval for the difference (ciprofloxacin minus levofloxacin) in microbiologic eradication
rate was calculated for pathogens with 10 or more admission isolates in each treatment group.

Table 16¢. Microbiologic Eradication Rates by Pathogen Category and Pathogen:
FDA Microbiologically Evaluable Subjects (Acute Pyelonephritis Only)

Levofloxacin Ciprofloxacin
95%
a ; a Confidence
Pathogen Categorz/?athogen N Eradicated N Eradicated IntervalP
m —_
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 (100) 40 38 (95) (-14.6, 4.6)
L/ — ——— - — ——— _______— — — — —— —— ——  ———— — ——— — — —— ~ "~ — |

3 Numbers shown in parentheses are percentages for that category.
b A two-sided confidence interval for the difference (ciprofloxacin minus levofloxacin) in microbiologic eradication
rate was calculated for pathogens with 10 or more admission isolates in each treatment group.
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Among microbiologically evaluable subjects,’ four pathogens were isolated from blood ( E. coli in one levofloxacin-
treated subject and two ciprofloxacin-treated subjects, and K. pneumoniace in one ciprofloxacin-treated subject). All
four pathogens were eradicated at posttherapy.

Microbiologic Eradication Rates by Diagnosis and Severity of Infection

‘The posttherapy microbiologic eradication rates for sponsor microbiologically evaluable subjects in each treatment
group are presented by diagnosis and severity of infection in Table 17. Subjects with complicated UTI had infection
cradication rates of 91.3% and 92.9% after treatment with levofloxacin and ciprofloxacin, respectively, whereas
subjects with acute pyclonephritis had infection eradication rates of 96.1% and 93.1%, respectively. For the combined
group of subjects with complicated UTI or acute pyclonephritis, microbiologic eradication rates were >90% for
mild/moderate infections.

Table 17: Microbiologic Eradication Rates Summarized by Diagnosis and Severity of Infection:
Sponsor Microbiologically Evaluable Subjects

{Study L.91-058)
Lavofoxacin Clprofoxacin
N Eadcawd® Persiswd® N Emdcand® Persisted®

Oomplicned UTY

Toul Severe By Pathagen 7 8 (Ti4) 2 @8s) 6 4 (800) 1 R00)

Jou! Severe By Subjeot [} 3 (30.0) 2 @OO) 4 3 (Mo 1 R280)

Towl MidModeate By Pathogen 35 26 @33 o 67) 17 108 £23) 9 @77)

Towd MidModease By Subjsot 121 112 (R6) 9 74) 1B 1R (K6) 7 64

Tow Compiicated UT) By Pathogen 142 131 (R3) 11* .7 12 12 P18) P {82)

Towl Compicamd UTI By Subjact 126 115 (H3) 11 (87) 113 105 (R9) 8 74)
Acein Prelonephritis

Youl Sevare By Pathogen 2 2(1000) 0 (00) § 4 (0O 1@00)

Tow! Severe By Subject 4 2(1000) 0 (0.0) 5 4 (00 1 0D0)

Towi MidModenase By Pathogen 54 82 (W83) 2 (A7) 67 64 (M7 3 BI)

Tow! MidMademie By Subjuot O 47 ©59) 2 1) 60 (43 3 BN

Toul Aove Pysbnephrits By Pathag 66 &4 (O54) 2 Q@5) & 68 {8395 4 @5)

Toul Acuwe Pyebnephrith By Subject S 49 (9%5.1) 2 @Q9) 58 64 @3.9) 4 @9)
Complicawd UTVAsww Pyeionephris GCombined

Totl Severe By Pathagen [} 7 (78 2 @22} 10 & (800 2 0.0y

Towl Severe By Subjmot 7 S (T14) 2 Qas) 9 7 (MMy 2R22)

Yowul MkiModemte By Pathogen 89 78 @42) 11° 68 ™ 1R 834) £ 89

Towl MiiModerate By Subjact 170 159 {0.8) 14 (63) R 12 938 10 62)

Toul Complicatsd UTPyab By Pathogan 108 165 (B4) 13° 65 18 10 P24) W (76)

Towi Complicawd UTIPyab By Subject 177 164 (R7) 13 @73) 171 150 (N0 12 @0)
Uncawplicawd UT

Towu! MidAdodemw By Pashagen [ S BA3I) 1 (&%) 6 6 (1000) o0 0O

Towl MidAodemm By Subject [ S $33) 1 (187} 6 6 (1000 0 0O

Toul Unomploamd UTI By Pathogen [} 5 (633) {1 (867) 6 6 (1000) o o)

You! Uncomploawd UTI By Subject [} 6 (833) 1 (1&7) 6 6 (100.0) 0 00

Numbers shown in pammhesss am peitentages forthat casgory.

* Emdvation mies by subiot miect ecadoaton of all pathogens isoeed Ior a subjact &t admissdn.

¢ Categories of *persiowmd’ ard *uni * bired v omam pamised solumn.

“One subjct (1802} in the lavotboac in group is aronedusly miscamgoriced ax having an unknown mcrobblboge
msponse for this admision pathogen (E cof). The pathogen was, in fact, enadcawd

UTl = urinaty wact intictbn; Pyeb = acuwe pyebnephrkls.

Superinfection

In the sponsor microbiologically evaluable group, eight levofloxacin-treated subjects and six ciprofloxacin-treated
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 Subjects With Superinfections: Sponsor Microbiologically Evaluable Subjects

(Study L91-088)
S epth My

Subjact
Number Parcd Pathopan Type of Spaciman [ " Cip n
Levaliemein

Poshay Saphrydd Sidn & Skin Tesuw

> L

Pomtampy Swmproocove lassale Urine Resan Mesisarx

Poshampy Asevdo T Urine Rasiowse Fasan

P np Svap & s Urina |

Posthemp Svup fasvaly Urine Rasran Rasiswan

Postheampy Kebomfia prnovmosrise Urine 8 ptibie & ptible

L Svwp fascalc Urina Messan Rasistan

On Thampy Swmpeoccow fassals Urina Resirax Rasam

Pasttharspy  Sowprcoocows fascaks Urina Resirwmm Rasisan
Ciproficcasin

[ np S p agalotia Urira Swumoeptidle Sumeptbia

Posthampy Enrwrvoccovs Urine Suveptble Modarste

Posthampy Suepeocscue fasoals Usine Fasisam Rasiman

P Swep faxcals Urina Rasew Unt

[ y Soup foscaly Urirm Rasiam Rasiswm
= P mpy  Seeep fa e Urins Rasisam Rasiswan

Microbiologic Response at Long-Term Follow-Up

Of the 255 sponsor microbiologically evaluable subjects with complicated UTI or acute pyelonephritis for whom data
were 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-treated subjects and 13 (10.1%) of 129 ciprofloxacin-treated subjects had
a microbiologic relapse. In most cases the pathogens isolated from relapsed subjects were still susceptible to both
levofloxacin and ciprofloxacin. Among sponsor microbiologically evaluable subjects, reinfections (i.c., 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.

Summary of Key Efficacy Results

Clinical success rates and microbiologic eradication rates for paticnts with an admission pathogen are summarized for
the levofloxacin 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 clinical 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 Posttherapy
for Subjects With Complicated UTI or Acute Pyelonephritis

(Study L91-058)
Levdiawdn Ciprdfiasadn
Clinical Success Clinical Success
of Micrabidopic ot Micrcbidegic 9%/ Confiderce

Response!Group Eradicstion Rates Evadioation Rated” tonaced”
Clinicy Responge
Miacbiologically Evaluable

Compliceted UTI 11826 1) 100113 (888

Acse Pyelonephritis 4% 51 322 S S6 (946

Comploated UTHAGRe Pysloneplsiis 18177 [921) 1871 (06 (=78, 4.7
Intere<oTreat

Complioated UTI 9T 6o 1654168 (61.2

Acse Pyelonephritis 62 63 1999 ™80 (2%

Complicated UTHAcute Pyelonephritis 233266  (87.8 235268  (68.9 (44, 6.9
Migabiclogio B
Mias obiclogically Evaluable

Complicated UT! 1MN26 (913 109113 (329

Aose Pyelonephitis 49 51 (96.1) sS4 58 (331

Complicated UTl/Acste Pyelonepiriis 164177 (327 18N (30 (-84, 60
Modilied Intentto-Treat With an Admission Pathogen

Complicated UTI 124152 (81.8 12348 (828§

Aaxe Pyeloneplwits . sa St 191 5% 70 (B

Complcued UTllAcme Pyelonepiriis 174203 (833 184219 4.0 -6S. 80
= Danominator for dinical success rue = uod#tnwmdddodou\aucnwdm Derominaor for

micr abiclogio er ad osfon rate = gradicats
'T-ﬂbd@wﬁ&numd-udh&um flouacin minus levolloxadin) in dinical o

micobiologic eradication tates.

NOTE: Al micrcbiologic e adication rates presentad in this table we by subject, ie.. reflect ssadication d Jl
pathogers isolated for a gven subject &t admission
UTt = winary vect infecton.

Table 20: Summary of Sponsor Key Efficacy Results: Cross-Tabulation of Microbiologic Response Versus Clinical
Response at Posttherapy for Microbiologically Evaluable Subjects With Complicated UTI or Acute Pyelonephritis

(Study L91-068)
Ginkal Response
Lavofioxacin Confoxach

Microbiclogic Raspoass N Cumd  impoved Faled N Cumd impowed _ Falad
OComplicated UT!

Evmdic aand 115 101 @g78) 41 99 3 g8 05 & PAs) 0 85 6 §57)

Persistad 11 3 @73) 1 84 7 (@6 8 0 0D 1 (RS5) 7 $75)
Aowe Pysionephrhis

Endlc amd . 49 6 9) 0 po 3 89 o4 81 P44) 3 €65 0 po)

Persistad 2 0 ©o) 1 G600} 1 (20) 4 ¢ @0 1 B0 3 @50)
Complicutad UTY

Aove Pyelonepheids

Emdic aed 654 47 @98) N g7 5 Q7) 49 140 @3.1) 3 8 [ <¥ ]

Persisted 13 3 239 2 (154) 8 (61.5) ® 0 00 2 (86.7) 10 @33)
NOTE: Al micobibbgic emdi adon mies pmsented in this bl am by subject, ie., mflect eadcaton of al pathogens aolsed for a

gven subject at admssion.

UTl « urinary taot infecton
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SAFETY RESULTS

Table 21 summarizes the incidence of adverse events by body system. The most frequently reported adverse eveats in
both treatment groups occurred in the gastrointestinal (GI) system and consisted primarily of nausea, diarrhea, and
abdominal pain. The incidence of GI system adverse events was statistically significantly higher in the ciprofloxacin
group (19.4%) than in the levofloxacin group (12.4%) with a 95% confidence interval around the difference
(ciprofloxacin minus levofloxacin) of [0.7, 13.1). Although not statistically significant, the incidence of female
reproductive system adverse events was also greater in ciprofloxacin-treated subjects (9.5%) than in levofloxacin-
treated subjects (4.8%); these events consisted primarily of vaginitis. In addition, skin and appendages disorders were
reported by a higher proportion of ciprofloxacin-treated subjects (5.0% vs. 2.5%) and vision disorders were reported
by a higher proportion of levofloxacin-treated subjects (1.8% vs. 0.0%); this difference for vision disorders was
statistically significant with a confidence interval of [-3.5, -0.1].

Table 21: Incidence of Adverse Events Summarized by Body System: Subjects Evaluable For Safety

(Study L91-058)
Levofbxacin Cpmfoxacin
(N=282) (N=279)
O5% Confiderce
Body Systes No. (%) No. (%) inerval
Gastoinesinal Sysem Disordes 32 (124) 54 (194) 07 13.9)
Camral & Perphenl Nervous Sysem Disoxiers 2 78) 17 64) {64, 27)
Body as a Whobk-Gererl Disorclers 7 &9 12 «3) {86, 2.4}
Peychiatic Disorders 10 [<X-)] 10 @5) (32, 33)
Raproductivae Disoxiers, Femak® 8 (48 1€ ©8) (4.4, 104)
Skin and Appendages Disociers 7 25 “ @80 {08, 89)
Rasphawry Sysam Digordes 6 29 6 (22 28 28)
Urinary System Disorders 6 2.4 1 P4 {38, 02)
Musc ub-Skelatal Sysem Disocless -] 18) 2 @7) (34, 10)
Vison Disocders ) 5 {(8) o Q0N {35, 0.1)
Raproductva Disosiers, Make 3 @8 1 09 85, 22)
Neoplasms 2 o7 3 {19 (14, 24)
Resicaros Mechansm Disordess 2 @07 7 @85 (05, 44)
Hesring and Vestbulr Disocdes 1 [ 23] 1 P4 12, 12)
Special Sensas Other, Dsoxdes 1 04 0 (00) (12, 05)
Myo Endo Peroaxdinl & Vaiva Disowk 1 P4 1 Q4 12, 12)
Heart Rare and Rivydwn Disordes 1 Q49 1 (@©4) (12, 12)
Vasculer (Exvac srdiac) Dsosies 1 P4 3 Y (08, 23)
Avoromic Nenvous Sysam Disoxies ] 0D) 3 ) (03, 28)
Uvar and Bilary Sysem Dowiers 0 o0 1 04 05, 12)
Metabolis and Nutrkional Disordass 0 PO 1 04) {08, 12)
Endcorine Dsowders ] ©0) 1 P4) (05, 12)
Whin Cal and Rasistanca Disorch s Q 00 2 07) 05, 19)
Yol With Advarse Evamts (%) ™M ) 16 8) 33, 124)
* Two-stied 3% confderce imeral aourd the difarence besveen teatments (cpotxacin minus evofoxach) in
incience of ace e evens.
* Parvenmagas cabulad fom the Wl aumber of woman In sach weatmant group. The vwl number of women who
mosived invoftxacin was 156 and the vl berot who vad oipoiizacin was 100,
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Adverse events (primary terms) reported for at least 2.0% of subjects in either treatment group are presented in Table
22. In the levofloxacin group, no single adverse event was reported in $ 5% of subjects. 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., nausea, diarrhea, and abdominal pain) than in the levofloxacin group. A similar percentage of subjects in
cach group reported flatulence, vomiting, and dyspepsia.

Table 22: Incidence of Frequently Reported ($ 2.0%) Adverse Events
Summarized by Body System and Primary Term: Subjects Evaluable for Safety

(Study L91-058)
Lavofbracin (N«282) Gpofoxacin (N=270)

8ody Systamw/

Primasy Term No. Subjecs % No. Subjects %

Al Body Syswems o4 33 105 78

Central & Feripheral Nervous Sy siem

Disorders 2 18 7w &1
Heaadache 10 k-] " 39
Diatrass [} 24 5 1.8

Gestroi janl System Disord: - 124 64 94
Nausea 12 43 <] 82
Diarrhaa 9 a2z 18 63
Flatulence ] 24 5 18
Vomiting 6 24 ] 18
Abdominat Pain 4 14 12 43
Dyspepsia 4 14 7 25

Raproductive Disorders, Famald ] 48 16 a5
Vaginks 8 48 12 74

* Primary wrm mpored by 3220% of subjros in either teatment goup.

* Paxenages cakuawed from the ©ial bar of in exch group. The val number of woman who

mceivad volbxacin was 105 and the Wil numberof women who received cipoioacin was 180,

The majority of adverse cvents were assessed as mild or moderate 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 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 adverse events, there was one
subject who died (410 in the levofloxacin treatment group) and seven subjects who discontinued study drug treatment
(two subjects in the levofloxacin treatment group and five subjects in the ciprofloxacin treatment group). Of these
scven subjects who discontinued, the adverse event was considered serious or potentially serious in one levofloxacin-
treated subject and three ciprofloxacin-treated subjects. Five additional subjects who did not discontinue the study (all
in Jevofloxacin group) had marked adverse events that were considered serious or potentially serious. Eleven (3.9%)
subjects in the levofloxacin treatment group and 15 (5.4%) subjects in the ciprofloxacin treatmeat group had adverse
eveats 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-treated subjects were vaginitis (3.6%), nausea (1.8%), and diarrhea (1.1%).
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Table 23: Subjects With Adverse Events of Marked Severity

.

(studlLQ‘I-OGB)
Subjeet
Number Agt  Sex Adverm Evemt (Prmary Tem) Relationship Yo Drug*
Lavoficsein
21 F Agkation Poasble
Pain Poss bis
&3 F Abdominal Pain Nons
e b Ak . of
Parcress’ Nose
Gl Hemomhage® toma
Inastinal Obstucton None
Nausea None
Vorking None
61 ™ Psuutomembranous Cobk® None
60 ™M  Convusiors® Ramow
Mantal Detk ncy’ Ramow
o5 ] Edema Ramow
76 M Myooardal infamtbn® None
Urinasy Fewntior® None
F Ratinal Detuchment None
85 ™ Panlyris Remow
24 F Pain None
75 F Fraotum Pathologi abt None
Olpredag win
) F Headac ha Fossbhe
F Monkase® Remow
F Granube yopenia' Possbe
F Disrhext Probabe
Vaginkis Definle
43 F Abdominal Pain Probabl
Nauses Probabie
a4 F Baok Pain Nore
76 ™ Neopbsm (Unspecifiad) None
48 ™ Sepst’ Ramow
82 F Hepate Furction Abn J Poasbi
Jaurndice Poss bla
31 F Headache Remote

* Baswd on investigan(s sesessmant.

% Frcumd rghteibow.

* Subjmct dscontinuad dus 10 this ach svant (See Toble 28)

** Subjeot aleo had a manedly abnomal labomDry vaiue. (See Tabl 33)

¢ Serbus or powntially serious sdverse event. (Ses Table £9)

1 Subjectsubsequanty disd due © prgmRsbA of her serbus adveam svens.
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Discontinuations Due to Adverse Events

Twenty-six (4.6%) of the 561 subjects evaluable for safety discontinued the study drug due to adverse eveats,
including 10 (3.5%) of the 282 subjects evaluable for safety in the levofloxacin treatment group and 16 (5.7%) of the
279 subjects evaluabie for safety in the ciprofloxacin treatment group. A summary of discontinuations due to adverse
events appears in Table 24.

Table 24: Subjects Who Discontinued Therapy Due to Adverse Events

(Study L91-050)
Sbjeat ~ Advarse Everd " Relationstip to _ Duraton OF
Number Age  Sex  (Primary Term) of Severky SndyntL Thevapy (Oays)
Levofionacin
23 M Dizziness 1 Moderate  Probable 2
Fatigue 1 Modetate  Probable
3 F  Nausea 3 Moderate Remate -1
Vamhing 3 Modsrate  Remae
80 M Comndsiond 4 Marked Remae S
Mentad Deficiency ] Marked Remate
T2 F  Dizziness 2 Moderate  Probable 2
Muscle Weakness 2 Moderate  Probable
Netvousress 2 Modetate  Probable
Tremar 2 Moderste  Probable
53 F  Diarthea 6 Modetaste  Passble 7
43 M Abdomiral Pain 2 Mild Remate 2
Arviey 2 Mild Remate
Asthenia 2 Mild Remate
Headache 2 Mild Remate
Macsicpapuar Rash 2 Mild Remate
-1 M Abdominal Pain 2 Modecate  Probable 3
Dizziness 2 Moderate  Probable
I 2 ste  Probable
Rash 2 Moderate  Probable
86 M Paalysis 3 Marked Remate 6
T3 F  Abdominal Pain 4 Modetate  Possible T
Oisthea 4 Modesate  Possible
[+ F Papusion 4 Mild Possbile 3
Ciproflonadin
k 3 F  ChestPairt 6 Moderate  Remate 6
&spma‘ 6 Moderste Remate
asid 7 Marked Remae
88 F  Granudoosopenid 2 Macked Possible 5
m” F  Darhea 6 Marked Probable 6
43 f  Abdomiral Pan 2 Marked Probable 3
Nauses 3 Marked Probable
F44 f  Confusion q Mild Passble S
He ] Mild Possible
k<] M Urtcaria 1 Mid Possble 1
40 F  Nausea 2 Modetate  Possbie 5
Dizziness 4 Mild Possble
Prurius 4 Modetate  Passble
2 F  Oarthes 4 Moderate  Possble 5
3 M Rash 1 Moderate  Passible 2
46 M Sepsist 1 Mas bed Remate 1
[ F  Padpitaton 1 Moderate  Possble 2
4 M Dizziness 1 Moderate  Possble 4
Malsse 1 Moderate  Passble
w F  Nausea 1 Modesate  Probable 1
S6 M Cerebrovasodu Disadet* 4 Moderate  None 4
T M Emncalion 3 Modeiate  Possble 3
Nauses 3 Moderste  Possble
Vamking 3 Moderate  Passble
a8 F  Asthenia 2 Modetate  Possble 2
Oyspepsia 2 Modecate
Nauses 2 Moderate Posshbie
Sweating inoreas ed 2 Modesate  Possible

a Relative to start of therapy (Day 1).
b Based on investigator's assessment.
¢ Transient ischemic attack.
Serious or potentially serious adverse event.
* Subject also had a markedly abnormal laboratory value.
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Serious or Potentially Serious Adverse Events, Including Deaths

Fifteen (53%) subjects in the levofioxacin treatmeat group and eight (2.9%) subjects in the ciprofloxacin treatment
group reported a serious or potentially serious adverse event during therapy or up to approximately one month after
the end of study drug administration (Table 25).

Three levofloxacin-treated subjects ) subsequently died (approximately three weeks to three
months after the end of study drug administration) from complications related to their serious adverse events. The
investigators considered the deaths of these subjects to be remotely related or unrelated to study drug treatment. Of the
23 subjects with serious or potentially serious adverse events, five subjects withdrew from the study because of their
adversc event. In all but two cases, the serious or poteatially serious adverse event was considered by the investigator
to be unrelated or remotely related to the study drug; one levofloxacin-treated subject §i-cerebrovascular disorder-
transient ischemic attacks), and one ciprofloxacin-treated subject Ml granulocytopenia) had cvents that were
considered possibly related to the study drug.
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Table 25: Subjects With Serious or Potentially Serious Adverse Events

(Study L91-058)
Ousation
Subjact Day of Relationship of Thampy
Number Aga Sex Adwrsa Event Onset" Searly To Sudy Drug {Ceys)
Lavafiacacin
63 £ G Hamorrthaga 20 (HOPT) Mariad Mone 10
lemstinal Uberaton 21 (11PT)  WNodersm Hone
Meastatic AdenocaRinoma of
Parcreas 24 (14PT) Mariad None
68 M Cembovascular Disoxies 13 @PT) Nodemw Possbls 0
6t ™ Psciomsmbrnous Colkk 22 (HPT) Muiad Hone ]
@ M Convukbrs 4 Mariad Remow [
Mental Dok lancy 4 Mariad Ramow
o4 L mtory Insuficie 3t RIP - Ra 10
g::hhs's' ref 21 ﬁ1 PR - ﬂlm
% M Myocardalinfarction 1 21p Mariad 1
Urinary Rewntion 21 81 [ 4 Mariad z: °
48 F MS Aggravated 4 @PT} Modera® None "
68 F Neophsm Malgnam Aggravased® 25 (M4 PT) - None "
& F  Dyspnea 27 H6P Moderase Faron 11
Edema 27 (6P Moderse famow
Cadiac Falum® 27 {18PT) - famow
&7 F  Rutnal Detachment 19 @PT) Mariad Wone b))
73 M Hemawra 23 (13PT) Moderam Mone 10
Faeal Caninoma® 23 (13PT) - Famow
F 4 (14 Moderam
T v 24 B ™ Pemote 1
Perbheral lichemia’ 24 4 PT) - Remow
b M Vomiing 18 @PT) Modeas None 0
-] F Fractum Pathokgial 1 (PY Mariad None 0
3] M Pyimonary Cacroma’ “4 (1P - Remow 3
Ciprosacacia
o4 F Skin Neoplasm Malignant (SCC)) 20 (OPT} ™M Hona ©
74 F  Skin Neopiasm Malignam (SCC) 9 Modens None 0
k< ] F  Chest Pain [ ) Moderam Famow ]
Dyspnea .3 Moderase favow
Monlasis 7 (1PN Maried Remow
. -] F  Alsocass 7 NModeram Nona 7
- 88 F  Geasmboyopena 2 Waded Possbie ]
43 M Sepsis 1 Masiad Famow 1
= M Cembovascusr Dsocier 4 Moderas bone 4
Chast Pain 15 ({PT) bdermm None
72  F Amgha Pecord 32 (22 PT)  Modene None 0

° Relative © st of thempy (Dwy 1). NOTE: PT mfens © the aumber of days pasttherapy misive 1 the st dary of study drug
administzation.

* Based on investpanfs assessment.

¢ Tansiant icheme attec k.

* This sarbus ach oam d afer the schedulad posttwrapy visk and therefom does Ot appearon the case leport
form or in the data base for this individual study mport  Howaver, this svant was colotad as part of he RIWPRI serous
advarse gvent mporting dat base and thembm is Rfisc @d in the data base for the NDA inegresed Safey Summaty.

* This adveam evant doss ROt APpadr in the indiviiual study mpon data base byl wes captured as saribus in the AWJPHI
SerOUS adivarse event reporting data base. H is hamfore mflcted as serous iv the data base for the NDA integrated Sasety
Summasy.

! This serous adverse event, which 3ppaiss as non-sarious in te indiviiunl study mport data. base, was saptusrd as serous in
NMJMubssmmmﬁqmb-;Ib“mmﬁ-“hmmt—whmn

* Facumd rght ebow.
* An IND safaty mport was fiad with tha FDA for his subjact
* Subjact subsequenty diad dea © progrSbn of the serbus advems event.

. Sub{')qct discontinued due to this adverse event.

** Subject also had markedly abnormal laboratory value.
NOTE: SCC=squamous cell carcinoma.
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Clinical Laboratory Tests

There were no clinically significant mean changes from baseline for any laboratory analyte in the levofloxacin-treated
of ciprofloxacin-treated group, with comparable results in both groups. A summary of markedly abaormal laboratory
values after therapy start in subjects with admission data available is shown in Table 26. A list of subjects
expericacing marked treatment-emergent abnormalities is preseated in Table 27,

Table 26. Incideace of Treatment-Emergent Markedly Abnormal Laboratory Values: Subjects Evaluable for Safety

*Numeiator 2 rumber of subjects vith a keatmentemergent markedy abrormal test value and derominator =
numbes of subjects evaluable fl.e. admissian and posttharapy daa avallable) for chac analyte.

(Study L91-958)
Levdfiauacin U dioadn .

Laboratory Test Propartior? % Propartiort % =
Biood Chemistry -

Elevated Gucose WS4 04 k7. ¥4 12

Decreased Glucese 54 1.6 oM? 1.6

Detreaced Potas sium 714 o0 1350 04 .

Elevated LDH 157 04 20 0.0 -

Elevated Uric Acid 150 a4 orss +11] =

Elevated Creatiire 01260 ao 155 04 .

Elevated Alkdine Phxcsphatase 1258 04 [V 7=k 00 -

Elwvated SGOT W0 a4 =5 1.2 N

Elevated SGPT 420 1] 2455 08 =
Hematology Bl

Decrensed Newrophils wx0 00 11244 04 -

Decreased Lymphocptes 3250 1.2 o4 co —
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Table 27: Subjects Who Had Treatment-Emergent Markedly Abnormal Laboratory Values:

Subjects Evaluable for Safety
(Study L91-068)
Swbjact Lab Test Admission Abnomal Duation of
Numbar Agn Sex  (Masiedy Abnormel Ranga) Valve Value  SudyDsy® Tharspy (Deys)
Lavoliacade
23 ] 8GPT {76 WUL) o 8700 2 P “
% F Lymplooywms (<10 x 0%L) 198 .1 5 (5PY) 10
27 F  Ghose (<70 or »200 moHiL) 6800 400 16 EPN ©
7 F Urs Aol {»10.0 mohiL) 87 1o 45 BPY) 10
3 F ymphooyws {«1.0 x 10°L) 1 ag 6 (1PT) s
25 F Ghoose (<70 or »200 mgHL) 9400 &R 1 GPT) 1M
23 M Ghoome {<70 or 300 moAdl) 10200 6800 18 @PT 1
82 M Alaine Plosphaase (260 IUA) 12400 2365000  1° 10
SGOT $76 1LY 2000  ©100t ¢
SGPT 768 (IUL) 2300 a700° 1"
33 M Ghoose (<70 or»200 mokdl) 33700 6400 16 EPT} 10
74 M Ghoose (<70 or»200 moidL) 11300 6800 16 PPT) 10
74 M Laoth Dehydoguaase (600 UA) 78500 4600 24 {10 PT) 1"
Lymphooywes («1.0 x 10%d) 136 088 21(10PT)
Opraficsasia
34 M Pomsskm (<30 or»6.0 mEQl} 420 260 46 @PT) 10
46 M Ghoose (<70 or »200 mghil) 1200 €00 20 PPN 1"
43 M SGOT (75 L) 10800 33400 16 (BFT) 10
88 F Nevtophls {«1.0 x 10%L) 2.9¢ 078 6 (1PT) s
79 F  Cmatnine (1.5 mphdl) 100 180 16 GPY) 11
e3 F Givcose (<70 or »200 mghiL) 95.00 €9.00 16 S PY) 10
83 F  SGOT (»75IUL) 4100 1BOO0 17 @PY) 10
SGPT (76 1UA) 7200 1900 17 @PY
71 M Giocose (<70 or »200 mgidL) 12200 6600 15 GPY 10
45 F  SGOT (75U 4100 99000 6 P &
SGPT 76 IUA) 2100  &500 6 (4PT)
40 M Ghuoose (<70 0r»200 mgil) 15400 700 23{4PY) 12
62 M Ghoose (<70 0r»>200 mgAiL) 10600 €900 16 EGPY) 10
68 F  Ghoose (<70 or>200 moiL) 16600 3,700 19 GPY) 1"
71 F  Ghooss (<70 or »200 moAdL) 11000 22400 45 SPY) 10
a Only range given in table.

b Relative to start of therapy (Day 1). NOTE: PT refers to the number of days posttherapy, relanvc to the last day of study drug
administration.

c Abnormal values represent 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 serious adverse event.

SUMMARY AND DISCUSSION

For the sponsor microbiologically evaluable group, subjects with complicated UTI had infection eradication rates of
91.3% and 92.9% after treatment with levofloxacin and ciprofloxacin, respectively, and subjects with acute
pyelonephritis had infection eradication rates of 96.1% and 93.1%, respectively. In subjects with a diagnosis of
complicated UTI or acute pyelonephritis, levofloxacin treatment resulted in 95.7% eradication of E. coli from urine

and 96.9% eradication of K. pneumoniae 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”, levofloxacin treatment resulted in 92.1% clinical success compared to 90.6% for ciprofloxacin
subjects with a 95% confidence interval 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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the 22 ciprofloxacin-resistant pathogeas were fully susceptible to levofloxacin.

The overall incidence of adverse events in the levofloxacin and ciprofloxacin treatment groups was very similar,
33.3% and 37.6%, respectively. Gastrointestinal system (GI) adverse events were the most common adverse events in
both treatment groups and were reported by a statistically siguificantly higher proportion of ciprofioxacin-treated
subjects (19.4%) than levofloxacin-treated subjects (12.4%). The majority of adverse events were assessed as mild or
moderate in severity. Eleven (3.9%) subjects in the levofloxacin treatment group and 15 (5.4%) subjects in the
ciprofloxacin treatmeat group had adverse events considered by the investigator to be drug-related. Fifteen (5.3%)
subjects in the levofloxacin treatment group and eight (2.9%) subjects in the ciprofloxacin group reported serious or
potentially serious adverse events, most of which were unrelated or remotely related to the study drug. Three
levofloxacin-treated subjects dicd approximately three weeks to three months after the end of study drug
administration. These deaths were considered by the investigators to be unrelated or remotely related to study drug.

CONCLUSIONS

Levofloxacin was safe, well-tolerated and effective in the treatment of subjects with complicated urinary tract
infections or acute pyelonephritis. Microbiologic eradication rates in the levofloxacin treatment group were
therapeutically equivaient to those observed in the ciprofloxacin group in both the sponsor analysis (sponsor
microbiologically evaluable patients with either complicated UTI or acute pyelonephritis) and FDA analyses (FDA
microbiologically evaluable patients with complicated UTI and FDA microbiologically evaluable patients with acute
pyclonephritis). Moreover, clinical cure rates were therapeutically equivalent to those of ciprofloxacin for both
spoansor and FDA analyses (same patient groups as in the previous sentence).

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

Because 100 percent of 31 acute pyelonephritis patients were eradicated of E. coli, this study (alone) supports the use of
levofloxacin for acute pyelonephritis due to E. coli.
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STUDY L91-059

TITLE
A multi-center, randomized, unblinded study to compare the safety and efficacy of oral levofloxacin with that of
lomefloxacin HCL in the treatment of complicated urinary tract infections in adults.

PRINCIPAL INVESTIGATORS

Paul T. Bakule, M.D. - Doctor's Clinic, Phycor of Vero Beach Inc., Vero Beach, FL; USA
Doctors' Clinic West, Vero Beach, FL; USA

Doctors’ Clinic Sebastian, Sebastian, FL; USA

Michae! Coburn, M.D. - Bea Taub Hospital, Houston, TX; USA

St. Luke's Medical Tower, Houston, TX; USA

Gregory V. Collins, M.D. - Charlotte, NC; USA

Charlotte Clinical Research, Charlotte, NC; USA

Clair E. Cox, M.D. - University of Tennessee, Memphis, TN; USA

C. Andrew DeAbate, M.D. - New Orleans, LA; USA; Metairie, LA; USA

Waldon's Health Care, Kenner, LA; USA

Henry M. Faris, Jr., MD. - Woodward Medical Center, Greenville, SC; USA

Donald P. Finnerty, M.D. - Atlanta Medical Associates, Atlanta, GA; USA

Harold A. Fuselier, Jr., M.D. - Ochsner Clinic, New Orleans, LA; USA

Ochsner Foundation Hospital, New Orleans, LA; USA

Stephen L. Green, MD. - Hampton Roads Medical Specialists P.C., Hampton, VA; USA
Andrew 8. Griffin, M.D. - Lyndhurst Urological Assoc., Winston-Salem, NC; USA
Salem Research Group, Inc., Winston-Salem, NC; USA

Forsyth Memorial Hospital, Winston-Salem, NC; USA

Joseph G. Jemsek, M.D. - Nalle Clinic, Charlotte, NC; USA

Charlotte Rehabilitation Hospital, Charlotte, NC; USA

Richard Kane, M.D. - Carolina Clinical Research, Raleigh, NC; USA

Wake Urological Associates, P.A., Raleigh, NC; USA

Louis Keeler, M.D. - The Delaware Valiey Institute for Clinical Research, Cherry Hill, NJ; USA
William W. King, M.D. - Community Medical Ceater, Radford, VA; USA

Montgomery County Medical Arts Center, Blacksburg, VA; USA

Ira W. Klimberg, M.D. - Urology Ceater of Florida, Ocala, FL; USA

Alex Koper, M.D. - Santa Barbara Medical Foundation Clinic, Santa Barbara, CA; USA
H. Kenneth Leatherman, MD. - Capital Urology, Raleigh, NC; USA

Raleigh Medical Group, Raleigh, NC; USA

Gholam H. Malek, M.D. - Physicians Plus Medical Group, Madison, WI; USA

Richard May, M.D. - HealthSouth Medical Center, Birmingham, AL; USA

HealthSouth Extended Care, Birmingham, AL; USA

Elcinda McCrone, MD. - The University Hospital, Boston University Hospital Medical Ceater, Boston, MA; USA
Jacob Rajfer, M.D - Harbor-UCLA Medical Center, Torrance, CA; USA

Charles F. Reid, MD. - Piedmont Research Associates, Winston-Salem, NC; USA
Maplewood Urological Associates, Winston-Salem, NC; USA

Stuart A. Sarshik, M.D. - Grandview Medical Research, Inc., Sellersville, PA; USA
Grand View Hospital, Sellersville, PA; USA

Harry M. Serfer, D.O. - Hollywood, FL; USA; Hallandale, FL; USA

John P. Tuttle, Jr., M.D. - Clinic for Urologic Wellness Research, Lexington, KY; USA
Vernon C. Urich, M.D. - Carl T. Hayden VAMC, Phoenix, AZ; USA

Guillermo Valenzuela, M.D. - San Bernardino County Medical Center, San Bernardino, CA; USA
Michael A. Witt, M.D. - Emory University, Atlanta, GA; USA
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The Emory Clinic, Atlanta, GA; USA

Frederick R. Witten, M.D. - Breckenridge Urology Group, Louisville, KY; USA

Baptist Hospital East, Louisville, KY; USA

Suburban Medical Ceater Lab, Louisville, KY; USA

Norman R. Zinner, MD. - Doctors Urology Group Clinical Research Foundation, Torrance, CA; USA

OBJECTIVES

The objective of this study was to compare the safety and efficacy of 250 mg of levofloxacin administered orally once
daily for scven to 10 days with that of 400 mg of lomefloxacin administered orally once daily for 14 days in the
treatment of complicated UTI or acute pyclonephritis due to susceptible organisms in adults.

STUDY DESIGN
The schedule of assessmeats are described in Table 1. The study design was similar to study L91-058.

Table 1: Schedule of Assessments

(Study L91-059)
During Long-Term
Admission Therapy P osttherapy Foliowdllp
Assesemant P rocedire (Day 1) (Oays 3S) (58dsysPTy (46 wseksPT)
Pertnent Medical History X
Pregnancy Tes* X X
Study Drug Administration | ——
Efficscy Evalustions
(see Section it H2)
Clinicat
~Cinical Signs and Symptoms X X X
<Chinical Response Raling X
Microbiologic:
Jrine Culture X X X X
<Susceptbifty Test X X X X
Blood Cuture X x* X
Sefety Asscssments:
(soe Section 1 H4)
Adverss Events X X
Cliricel Laboratory Tests:
+ematology X X
Lhemistry X X
Lrinalyss X X X X
Pertinent Physcal Examination X X
@nduding Vitel Signs)
* Or upon early withdrawel.

* Performed on all women of childbearing potential.

*Levofoxndn was 0 be administered for 7 to 10 days and lom efoxacin was to be administered for
14 days.

Ipertormed only if Indicated (If bacleremia suspected).

* Performed If posliive at admission,

P TP ostiherapy

STUDY POPULATION

Approximately 600 subjects, mea and women who were 18 years of age or older and had a diagnosis of complicated
UTT or acute pyelonephritis, were to be enrolled in this study to attain a sample size of at least 147 microbiologically
evaluable subjects per treatment group for efficacy analysis.
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MAIN DIFFERENCES BETWEEN STUDY L91-058 AND L91-059

CHARACTERISTIC STUDY L91-058 STUDY L91-059
Blinding Double blinded Unblinded
Planned number of subjects 600 subjects 500 subjects
Analyses Planned

Approximately 600 subjects were to be enrolled into the study to provide 294 microbiologically evaluable subjects, a
minimum of 147 subjects per treatent group. Assuming infection eradication rates of 89% for lomefloxacin and
85% for levofloxacin and a significance level of 2.5%, 147 microbiologically evaluable subjects per treatment group
were required to demonstrate, with 80% power, that the difference (lomefloxacin minus levofloxacin) in infection
cradication 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 errors.
. Modified Intent-to-Treat — takes drug dispensing errors into account by grouping subjects according to the

drug actually received. These two approaches (modified intent-to-treat and intent-to-treat) classified only
three subjects differently; two were randomized to treatment with lomefloxacin but received levofloxacin and
one was randomized to treatment with levofloxacin but received lomefloxacin (note: DAIDP would consider
this an “intent-to-treat” analysis where dispensing errors are taken into account).

. Modified Intent-to-Treat with an Admission Pathogen — which represents those subjects in the modified
intent-to-treat group who had a pathogen isolated at admission (note: DAIDP terms this “modified intent-to-
treat™).

. Microbiologically evaluable subjects - which represent subjects with complicated UTI or acute

pyclonephritis according to the protocol-specified evaluability criteria.

The relationship between these groups is represented below:

Analysis Groups
Intent-io-Treat Group Modified intent-to-Treat Group
(Subjects Classified According to (Subjects Classlied According to
Randomzed Treatment Regardiess Treatment Actually Receved)
of Dosing Errors)
fonacire N= 2§ Lomeflonacine Ne325 Levofionacirx Na 26 Lomefloxacin: N=3M4

)

Modified intent-to-Treat
Subjects With an Admission
Pathogen

Levoflonacin:t Ne 255 Lomefiokadn: N=254)

N
Microblologic aly Evaluable Group
Levoflonacin: N=232 Lomefioxadin: Ne
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RESULTS

DEMOGRAPHIC AND BASELINE CHARACTERISTICS

Six hundred fifty subjects were earolled in this study at 29 of the 30 centers. The sponsor intent-to-treat group
included 325 subjects who were randomized to the levofloxacin treatment group and 325 subjects who were
randomized to the lomefloxacin treatment group. The demographic and bascline characteristics for the sponsor
modified intent-to-treat group are summarized in Table 2 and were comparable between the levofloxacin and
lomefloxacin groups.

Table 2. Demographic and Baseline Characteristics: Sponsor Modified Intent-to-Treat Subjects

(Study L91-059)
Levdfionadn Lemeflonadn Ovecall Taal
(N=325) (N=324) {N=6D)
No. C4) No. ) No. )
Ser
Men 124 38.a 105 (324 23 (353
Women 22 (620 213 616 L >4l 64.8
Raoe
Cauwesian 233 3.3 234 722 473 128
Black o (23.0 T 1.9 146 229
Oriertal 1 0.3) ] 0.0 1 0.2)
Hisparic 10 Q1) 18 (5.6) 28 4.3)
Oxhet 1 03 1 3] 2 103
Age (Years]
<45 64 1.8 3 (229 17 21.1)
4664 w® (233 M 2.0 170 (26.2
265 166 57.1) 157 483 M3 520
:o-@ 535‘16 3 585322141 0 b1 2
Weight (bs) o
A . . P
Me . .
Range .w m
Missing 15 10 25
Helght (inches)
N aﬁ232 . 239 8551
MentSD g
Range ] $ w
Missing H 53
Diagnosis
Camglicated UTI 23 ma 20 m.a 452 .1
Aase Pydonephsiis S (16.9 S5 a3 m atn
Uncompliosed UT 33 020 B M n s .
Severky
Complicsted UT
Severe 10 4.3) S 2.2) 15 2]
MidMode s 2 5.0 225 14 ] “7 (96.8
Aocwee Pyelonephritis
Sevare 3 3 54} 7 8.3)
MidModa s S 827 3 4.6 104 (- X))
Unoompliosted UTt
Severe 0 0.0} 1 [26) 1 .3
MidMode aw 33 (1000 37 37.9 T (987

NOTE: Values 1epresent number of subjects encept as ctherv ise indiceted.
UTl = Urinae Sact irfection.
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DISCONTINUATION/COMPLETION INFORMATION

Discontinvation information for the sponsor modified intent-to-treat group is provided in Figure 1.

Figure t Discontinuation/Completion Information: Modifled Inlent-to-Treat Subjects

(Btudy L81-059)

650 Subjects
Envolled

326 subjects received nevolondﬂ

=57 subjects discontinued

-4 6 subjects with uninown
discontinuation/completion
inforoeation

I 263 subjects competed therapy I

324 subjects received lomefoxacin

-4 68 subjects discontinued

~4 9 subjecis with uninown
disconlinuation/completion
information

247 subjects completed therapy I

The reasons for premature discontinuation are surnmarized in Table 3.

Table 3: Reasons for Premature Discontinuation of Therapy: Sponsor Modified Intent-to-Treat Subjects

(Study L91-059)
Levwoioxadn Lomefioxacin
(N=326) (N=324)

Reason No. (%) No. %)
No Admission Pathogen 4 (128) k] 21)
Adverse Event ] (28) 18 5.
Resisant Pathogen® 3 9 6 9
Clinical Fallure 0 00) 4 1.3
Other 4* ({3 24 (0.6)
Tola! Discontinued s (178) 68 (218)
Tatal with Discontinuation/Compietion Information 320 3s
Total with Unknown Discontinuation Com pletion information 6 9

* Percerieges based on tolal number with discontinuation/completion inform ation.

¢ Subjects enrolled prior to ths second protocol amendment (March 8, 1984) were to be discontinued if a
resistant pathogen was isolated st admission.

¢ Subject @ibwas discontinued ater receiving amoxdiin for trestment of an adverse event (eye
ebnormsfty - plerygium exdsion) Subject@MRreceived two dases of levofoxecin and was dropped
fom the study per the investigaior's decision beceuse he was found 10 have a history of seinres and
was taking phenylain. Subj discontinued ater receiving three doses because of a leb error
(no utine ature end sensitivity testing done on edmisson). Subject §illPtook one dose of levotoxadn
and was then dropped fom the study when she was discherged fom the hosplal and siudy drug was
not sent with her.

4 Subject $IR was ssymplomatic et admission and was wihdrawn by the investigaior st the request of
RWUJPR! ater recehing four doses of iometoxadn. Subject was withdrawn atter recelving fve
doses beceuse her admission wrine spedmen was contaminated and an infecting pathogen could not be
dentided.
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DOSAGE INFORMATION
The extent of exposure to therapy is shown by treatment group in Table 4 for the sponsor modified intent-to-treat

group.
Table 4: Extent of Exposure to Therapy: Sponsor Modified Inteat-to-Treat Subjects

(Study L91-059)
Levotoxadn Lomefioxacin
Exent of Therapy (N=326) (N=324)

Unknown 6 8

1 2 2

2 8 4

3 4 "

4 17 15

5 12 13

6 § [

7 4 §

8 4 3

] 3 4

10 256 6

" 1 1

12 2 1

13 [ 3

14 0 236

15 2 S

16 [i] 1
MeantSD 91123 120238
Median 10 14

Numberof Doses

Total with Dosing information k3l 316
Totsl Unknown Desing {nformation 5 8
MeansSD 80424 121238
Median 10
Range L

NOTE: The scheduled dosages were levofioxadn 250mg po q24h for 7-10 days and
lom efoxacin 400mg po 24h for 14 days.
*Days on therapy was defined as (last day - fret day) + 1.

EFFICACY RESULTS

The total number of subjects evaluable by the sponsor for microbiologic efficacy at each study center is shown in
Table 5. Two hundred thirty-two (71.2%) subjects in the levofloxacin group and 222 (68.5%) in the lomefloxacin
group were microbiologically evaluable. The primary reasons (subjects counted only once) for exclusion from the
microbiologically evaluable group are summarized in Table 6. The main reasons that subjects in both treatment
groups were not evaluable was abseace of bacteriologically proven infection.
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Table 5. Number of Subjects by Sponsor Analysis Group and Center

(Study L981-059)
Levofoxadn Lomefiaxecin

Modited Microbiologic Modifed Microbiologic
Investigator® frteriio Trost  Eficacy inteni{o Treat E ticacy
Bakue 12 8 (66.7) 12 8 @50
Cobumn 7 1 (143) 8 2 (250)
Colins 6 3 (500) 6 1 (187)
Cox 40 37 (825) k -] 37 (949)
Desbets 2 1€ (68.7) ) 13 (542)
Feris 23 17 (588) 2 12 (429)
Fuselier 0 0 (.) 1 1 ¢1000)
Green 2 1 (500) 2 2 (1000)
Gritin 4 3 (750) 6 3 (500)
Jomaek 8 3 @75 7 1 (143)
Kane 4 3 (@50) 2 1 (500)
Keeler 3 2 (687) 2 2 (100.0)
King 30 27 (900) 3 25 (8056)
Kimberg 62 4 (874) 62 2 (839)
Koper 2 2 (1000 2 2 (100.0)
Leatherman 1 o (09 2 1 (500)
Malek 2 16 (@@27) ¥4l 14 (887)
May 3 3 (1000) 3 3 (oon
Mccrone 4 2 (S00) 2 2 (100D0)
Rejter 2 1 (500) 5 1 (200)
Reld 9 4 (444) 8 5 (625)
Sarshk 10 S (80.0) 10 9 (900)
Serier 2 1 (500) 3 2 (867)
Tuitle 8 6 (@50) 7 6 (857)
Urich 2 0 QN 2 1 (500)
Valenzuela 10 4 (400) 10 3 (300)
wit 0 o (.) 1 1 (100.0)
Witen 12 3 (250) 9 3 (33)
Zinner 8 6 (150) - 8 (689)
Total 326 22 (11.2) 324 22 (SL8)

Numbers shown in parentheses are percenlages for thet category.
*One investigator (Finnerty) did not ervoll eny subjects.

Table 6: Primary Reasons for Microbiologic NonEvaluability: Sponsor Modified Intent-to-Treat Subjects

(Study L91-059)
Levwfoxadn Lomefloxacin
Reasons N=226) (N=324)
infedion Naot Bacteriologically Proven 70 70
inappropriste Bacteriologic Culture T 1"
Insuticient Course of Therapy 6 13
No Positherapy Eveluation 3 §
Eftective Concomitant Therapy 2 1
Other Protocol Violation 1 0
Unewaluable for Salety 1 2
Tola!l Uneveluahie For Microblologic € icacy - 1] (288%) 102 (5%

*Subjects counted only once.
*Subject Yook 125 mg of levofioxacin twice daily end not 250 mg once dely as preacribed.

Demographic and Baseline Characteristics
The demographic and baseline characteristics for sponsor microbiologically evaluable subjects are shown in Table 7
and were comparable to those previously described for the sponsor modified intent-to-treat group.
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Table 7: Demographic and Baseline Characteristics: Sponsor Microbiologically Evaluable Subjects

{Study 1L91-059)
Lewofoxacin Lomefoxacin
(N=232) (N=222)
Sex
Men 88 73
Women 144 149
Rece B
Ceucasen 171 164
Black S4 st
Oriertal 1 1}
Hispanic ] 7
Age (Yoers)
<45 4 40
45-54 52 64
265 139 18
: SD -zssj 1 B1 z2
eant 63 f 0
Renge d &
Weigit (ibs)
N 224 A7
MeantSD 16 16 8
Renge & &
Missing 8 S
Height (Inches)
N 210 204
MeantSD 66024 65 823 83
Renge e
Missing 2 16
Diagnosis
Com plicated UTI 171 165
Acute Pyeloneplhyitis 33 39
Uncomplicated UTI b <] 18
Severily
Comgplicated UTT
Severe 6 4
MikiM oderate 165 161
Acute Pyaloneplyitis
Severe 4 2
MildM oderale 3 k14
Uncomplicsted UTI
MildAM oderate <] 18

NOTE: Velues represent numbers of subjects uniess otherwise indicated.
UTI = urinary tract infection.

Clinical Outcome

Sponsor Results

The clinical response to therapy for subjects with complicated UTI or acute pyelonephritis who were sponsor
microbiologically evaluable is summarized by treatment group and study center in Table 8a. Among spoasor
microbiologically cvaluable subjects in the levofloxacin treatment group, 86.6% were cured and 6.7% were improved
at the posttherapy visit (five to nine days after completion of therapy), compared with 81.9% and 7.8% in the
lomefloxacin group. Fourteen (6.7%) subjects in the levofloxacin treatment group and 21(10.3%) subjects in the
lomefloxacin treatment group failed treatment,

FDA Resulis

Clinical response 1o therapy at the posttherapy visit is summarized by treatment group and study center for FDA
microbiologically evaluable patients with a diagnosis of complicated UTI in Table 8b and for FDA microbiologically
evaluable patients with a diagnosis of acute pyelonephritis in Table 8c. In both cases, there is no Statistically
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significant treatment difference and levofloxacin is considered therapeutically equivalent 10 lomefloxacin (95%
confidence interval of is; 16(-9.6, 7.5) 4255 JOT complicated UTI; 95% confidence interval of

3635{-34.9, 2.6) ;g ses fOr acute pyelonephritis). Notice that therapeutic equivalence is shown in these subgroups even
though the study was not powered to look at complicated UTI and acute pyelonephritis separately.

Note: All confidence intervals in this study report are for the difference “lomefloxacin minus levofloxacin”, thus we
are interested in the upper bound of the confidence interval for determining therapeutic equivalence.

Table 8a. Clinical Response Rate by Study Center:

Sponsor Microbiologically Evaluable Subjects (Complicated UTI or Acute Pyelonephritis)

{Study L91-059)
Lavofioxas in Lomedoxacin

nestiganr N CGumd impoved Faled N Cumd (mpovad Faled

Balasle 8 7 @75) 1 (125) 0 0O ] 9 (100.0} 0 0o ¢ 0O
Coburn 1 14000) © @D Y 2 1600) O @O 1 0D)
Cox a7 B §73) 0 Py i &1 37 35 Q48) 0 oD 2 04
Deabate 13 12 623) 1 @0 ¢ Q0 10 10 (100.0) 0 g0 0 00
Fars 13 26823 1 03 o PO 8 7 878 1 (128) 0 0O
Fusalier 0 0 (. 0 (.) 0 (.) 1 1 (100.0) 0 PO o 0O
Gmen 1 1 (100.0 0 PO 0 00 2 2 (100.0) 0 0o 0 oo
Girilfin 3 2 P67) 1 @33) o onm 3 1 33) 2 ©67) o PO
Jemsuk 1 1¢1000) ©0 PO 0o 0N 1 o PO 1 (100.0) 0 PO
Kane 3 2 §87) © PO 1 333) 1 1 {100.0) 0 po 0 po
Keeler 2 2¢1000) 0 PO 0 PO 2 2 (100.0) 0 POy 0 PO
King 25 24 060) 0 PO 1 40 23 18 (783) 1 43 4 ({74)
Kimbe gy 50 43 ¢#60) 3 BO 4 S0 50 43 @#80) 4 o 3 69
Koper 1 1¢4000) © PO o 00 1 0 po 0 po 1 (100.0)
Lsatherman O 04{(.) 0 (.} a (.} L] 1 {100.0) 0 po 0 PO
ek i3 WPy i 0H 2 (154) fi o @i8) i @4) i @.4)
Nay 3 2 867} 0 PO 1 833) 3 1 833) 1 @33) 1 @33}
Woonone L} 1(1000) ©°0 PO 0 Ppn 1 o po 0 po) 1 (100.0)
Rajer 1 144000) 0 PO 0o OO 1 1 (100.0) 0 pon 0 po
Feid 4 3 @50) 1 @50) o 00 ] 4 %0D0) 0 PO 1 Q00
Sarshik 9 6 67y 3 @3I3) 0 0N 9 7 @18) 2 @22) ¢ PO
Serier 1 1¢1000) O 0.0 o 00 1 1 {(100.0) 0 PO 0 o)
Tusie [ 3 4 P87y 1 (87 1 (487) ] 3 800} 0 o0 3 $00)
Urch (] 0(.) 0 (.) 0 (.} 1 0o po) o oo 1 (100.0)
Valanzoaia 4 4¢000) O PO 0 oo 3 3 (1000} [ ¥ ) o 00
wk 0 0(.) 0 (.} o (.) 4 o PO o 00 1 ($00.0)
Wien 3 2 667 0 PO 1 333) 3 1 833) 1 @33) 1 @33)
Zinoar [ 3 GO00) 1 (167) 2 3M3I) ] 6 5Dy 2 250) o po
Combined® 74 86 789) 9 (27 [ X 3 82 (012) 10 (137} 14 (4549)
Towd M {8 65 U E§1 W EY) WM W B0 16 A M ()
Numbees shown in p th are p wgas for that category.

*Combirad w hat fed fewver than 10 evaluable subjscs in akther wtgroup: Bakule, Cobum, Faris,

Fusslier, Gmen, Grifien, Jarmsek, Kane, Ksaltr, Koper, Lasthaman, day, McC e, Rajer, Rakd, Samhik, Serfer,
Tutia, Urkh, Valengvela, Wir, Wiran, and Zinnar.
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Table 16b. Microbiologic Eradication Rates by Pathogen Category and Pathogen:

FDA Microbiologically Evaluable Subijects (Complicated UTI Only)

Pathogen Categorx/ Pathogen

Pathogen Category
Gram~positive aerobic pathogens
Gram-negative aerobic pathogens

Total by pathogen
Total by subject

Pathogen

Citrobacter freundii
Enterobacter cloacae
Escherichia coli
Klebsiella oxytoca
Klebsiella pneumoniae
Proteus mirabilis
Pseudomonas aeruginosa
Staphylococcus saprophyticus
Streptococcus agalactiae
Enterococcus faecalis

———

95%
Confidence
Intervalb

Levofloxacin Ciprofloxacin
N | Eradicated® | N | Eradicated?
10 9 (90) 12 7 (58)
118 111 (94) 101 96 (95)
128 120 (94) 113 103 (91)
113 104 (92) 104 96 (92)

2| 2 (100) 3 2 (67)

8 8 (100) q 4 (100)
48 45 (94) 52 51 (98)
4q 4 (100) 4 4 (100)
26 26 (100) 14 13 (93)
9 8 (89) 2 2 (100)
10 7 (70) 7 7 (100)
0 0 (=) 0 0 (-)

0 0 (=) 1 1 (100)

6 6 (100) 10 6 (60)

(-74.4, 11.0)
(-5.9, 7.9)

4.9)
8.3)

(-10.1,
(-7.8,

14.1)

11.8)

3 Numbers shown in parentheses are percentages for that category.

b A two-sided confidence interval for the difference (ciprofloxacin minus levofloxacin) in microbiologic eradication
rate was calculated for pathogens with 10 or more admission isolates in each treatment group.

Table 16¢c. Microbiologic Eradication Rates by Pathogen Category and Pathogen:

FDA Microbiologically Evaluable Subjects (Acute Pyelonephritis Only)

| Pathogen Categorz/?athogen

Pathogen Category
Gram-positive aerobic pathogens
Gram-negative aerobic pathogens

Total by pathogen
Total by subject

Pathogen

Escherichia coli

Levofloxacin Ciprofloxacin
N |Eradicated® | N | Eradicated?
g
8 7 (88) 9 7 (78)
41 40 (98) 51 49 (96)
49 47 (96) 60 56 (93)
45 43 (96) 56 52 (93)
31 31 (100) 40 38 (95)

3 Numbers shown in parentheses are percentages for that category.
b A two-sided confidence interval for the difference (ciprofloxacin minus levofloxacin) in microbiologic eradication
rate was calculated for pathogens with 10 or more admission isolates in each treatment group.
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Medical and Statistical Review for Complicated Urinary Tract Infections and Acute Pyelonephritis: Study K91-058

Among microbiologically evaluable subjects,' four pathogens were isolated from blood ( E. coli in one levofloxacin-
treated subject and two ciprofloxacin-treated subjects, and K. pneumoniae in one ciprofloxacin-treated subject). All
four pathogens were eradicated at posttherapy.

Microbiologic Eradication Rates by Diagnosis and Severity of Infection

The posttherapy microbiologic eradication rates for sponsor microbiologically evaluable subjects in each treatment
group are presented by diagnosis and severity of infection in Table 17. Subjects with complicated UTI had infection
cradication rates of 91.3% and 92.9% after treatment with levofloxacin and ciprofloxacin, respectively, whereas
subjects with acute pyclonephritis had infection eradication rates of 96.1% and 93.1%, respectively. For the combined
group of subjects with complicated UTI or acute pyclonephritis, microbiologic eradication rates were >90% for
mild/moderate infections.

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

(Study L91-068)
Lavolbxacin Clpntoxacin
N Emdcawd' P g’ N Emdcawd® Persisted’
Domplicaed UTY
Towi Sewere By Pathogen 7 8 (714) 2 {Qas) § 4 (800) 120.0)
Towl Severe By Subject [} 3 (0.0) 2 «0O) 4 3 (0 1 R60)
Towl MidAdodeate By Pathogen 435 {26 P33} 9 67) 17 108 $23) 9 0N
Tou! MidModeate By Subjaot 121 412 (R6) 9 (T4) 1@ 12 (B85 7 B4
Towl Complcatad UTI By Pathogan 142 1391 @R3) 11* 0.7 2 12 Pi1s) 0 (82)
Towi Compicated UT! By Subject 126 115 (H3) 11 (a7 113 105 R9 a 0M)
Acwn Prelonephritis
Tow! Sewvere By Pathogen 2 2(00.0) © (0.0) 8 4 (800 1 20.0)
Tow! Severe By Subject 2 2000) 0 (Q0) 8 4 (00 1 R0D0)
Tow! MiiModease By Pathogen 4 ©°83) 2 A7) 87 64 (47) 3 63)
Towl MikiMaodente By Subjuot 0 47 (@80) 2 (4.1) 63 60 3 3 BN
Towl Acvwe Pyebnephrits By Pathagen 66 &4 (9B4) 2 @5) 62 &8 8L 4 B8)
Toul Acve Pyebnephrits By Subject 5 49 (95.1) 2 Q9) 58 & 834 4 @9)
Complicwd UTVicwe Pyeignephets Combired
Total Sevare By Pathogen -} T 778 2 22 10 & (&0 2 R0.0)
Tow! Severe By Subjeot 7 6 (714) 2 {R85) 9 7 (Mmy 2Q22)
Yol MiiAodeste By Pathogen 199 778 P42) 1° B8 174 1 @31) 2 (69)
Towul MidModemts By Subjact 170 459 (W35) 11 (B.S5) R 12 B8 0 62)
Towl Complicsmd UTVPyeb By Pathogan 108 185 (934) 13° £8) 104 10 R24) w (785)
TYoul Gomplcawd UTUPyab By Subjact 177 164 (R7) 13 (3) 174 450 (330) 12 @D)
Uncouplicond UT)
Tou! MidModemw 8y Pathagen [ S $B33) 1 (187) 6 6 {1000} 0 PO
Toml MidModemea By Subjot ] 6 B33) 1 (167) 6 €6 (1000) 0 PO
Towl Unsomploamd UTI By Pathagan ] G (833) ¢ (8B7) 6 6 (1000 0 po)
Towl Uncomploawmd UTI By Subject [ G (833) {1 (167) 6 6 (100.0) 0 Q0

Numbers shown in pamnthases am parantages or that caegory.

* Endbation maes bywm m.mm;ohlpMns moladed for asubjaot st admisson.

*c rins of *p d* and " bined © omaw pesiswd cokimn.

‘One mbpel (1032)!0! he mvotoxac in group & ermneously misc segorized as having an unknown microbblogic
msponse ©or ths admission pathopen (E col. The patogen was, in fact, eadcawd

UTl s urinary sact inectbn; Pyeb = acuw pyebnaphrits.

Superinfection

In the sponsor microbiologically evaluable group, eight levofloxacin-treated subjects and six ciprofloxacin-treated
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 ninc were resistant to both study drugs.
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Table 18: List of Subjects With Superinfections: Sponsor Microbiologically Evaluable Subjects

(Study LO1-058)
Suss eptbiiy

Subject
Numbar Pearind Pathopan Type of Specim Lavofozme in Cipo in
Lasvottacnsin

Posth Senpbrydo Skin & Skin Tasve/

Exugase Cuura u

Posthempy Swmp fancaly Urine Rasisam Pasisas

Posthampy FRueudo. T Uring L [

P vy Seup PR Utine )

Posch Svep £ . Urine [ Pesis

Posthampy [iebonls prevmonie Urine Susoaptible Susea ptbin

Postherapy Suwpercocove farcale Urem Resisa fa

On Thempy Swmproccowe farsaly Urina Rasina fe

Posttharapy  Svepccocve faecale Urine Rasiran Rasistan
Ciprofiaxasia

Posthempy Suepecooocus agaloting Urina S ptibie &

Posthempy Enwrvoccove Urina Sumnaptbin Moderste

Posthampy Svepeoccocve fascals Urine Fasiram Fasisan

ot Swap PR Urine Ra Unk

Posthempy Stmproocccus faecals Urine Resisux Rasisur
. Pomhampy Smeprococcus fmecals Urina Rasiram Pasiwam

Microbiologic Response at Long-Term Follow-Up

Of the 255 sponsor microbiologically evaluable subjects with complicated UTI or acute pyelonephritis for whom data
were 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-treated subjects and 13 (10.1%) of 129 ciprofloxacin-treated subjects had
a microbiologic relapse. In most cases the pathogens isolated from relapsed subjects were still susceptible to both
levofloxacin and ciprofloxacin. Among sponsor microbiologically evaluable subjects, reinfections (i.c., 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.

Summary of Key Efficacy Results

Clinjcal success rates and microbiologic eradication rates for patients with an admission pathogen are summarized for
the levofloxacin 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 clinical 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 Posttherapy
for Subjects With Complicated UTI or Acute Pyelonephritis

(Study L91-058)
Levofiokadn Giprdiaadn
Clinical Success Clinical Success
or Mizabidogic or Mia cbidegic 98/ Confidence

ResporselGroup Esadication Rates” Esadication Rates levacvd
Qiniod Response
Miaobiologically Evaluable

Compliceted UTI 1126 (21 100113 (889

Acuse Pyelonephitis 4% S1 922 S S8 (Ma

Complicated UTlAGse Pyelonephriis  18X177 92.1) 17 (308 76, 4.7
IntenttoTreat

Complicated UT 17197 (868 1641688 (81.2

Acuse Pyelonephrius 6 69 3.9 e Mm%

Compliceted UTI/Ace Pyelonephritis 23%266  (87.68 239268 (8.8 (44,69
Migobiologio B
Miarobiologically Evaluable

Complicated UTI 1MN2s 9.3 1053113 (29

Acuse Pyelonephvitis 49 51 (96.1) 54 58 (931)

Complicated UTllAcue Pyslonepiviis 164177 w27 1SNN" (930 {54, 60
Modilied Intertto-Treat With an Admission Pahogan

Complicated UTI 124152 8.8 123145 (828

Aase Pyelonephuits B 50 57 (2] 6W 10 (87.1)

Complicated UTl{Aase Pyelorephyitis 174209 (833 184219 B840 (-8S. 8.0

* Denominator for dlinical sucoess rate = ored + improved + falled + unable to evaluate. Denominator for
mia cbiologio er adoafon tate = eradicstion + persistence + unknown.
* Two-sided 92/ oonfidence interval araund the difier anoe {dprofloxacin minus levoflonadin] in diniosl or
miarobiologic eradication retes.
NOTE: Al micrabiologic er adication rates presented in tis table we by subject, Le.. reflect eradicetion d of
pathogers isolated for a given subject & admission
UTi = wrinary eact infecton.

Table 20: Summary of Sponsor Key Efficacy Results: Cross-Tabulation of Microbiologic Response Versus Clinical
Response at Posttherapy for Microbiologically Evaluable Subjects With Complicated UTI or Acute Pyelonephritis

(Study {81-058)
Cinbal Responm
Lavofioxacin Cowfoxachn

Micrabiclogic Rasponss N Cumd  impmoved Faded N Cuad impoved Faded
Complicated UTI

Erncic asad 15 01 @78) 44 @8 3 @8 V5 D Ps) 10 8 € 87
Parsistad " 3@3) ey 7@ e o pn) 1 (25 7 €715)
Aowe Pyelonephriis

Erado amd . 49 e @39) 0 PO 3 gA) 64 61 P4A) 3 E) o PO
Persisted e 0 (00) 1@00) 1 (DO 4 o o0 1 @50 3 @50)
Complisated UTY

Acve Pyeioaepheiis

Emdic sted B4 1@ @95) 11 B 6 @N 59 10 pal) 13 @y 6 68
Persisied 13 3@ 2 (154) & (519 © o on 2 (67) 10 @33
NOTE: Al mcmbobgc emdbation mies prsented in this Ubls am by subject, ia., eflect eradcaton of all pathogens wolsed for &

given subjact at admisson.

UTl = urinasy vaot infecton
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SAFETY RESULTS

Table 21 summarizes the incidence of adverse events by body system. The most frequeatly reported adverse eveats in
both treatment groups occurred in the gastrointestinal (GI) system and consisted primarily of nausea, diarrhea, and
abdominal pain. The incidence of Gl system adverse events was statistically significantly higher in the ciprofloxacin
group (19.4%) than in the levofloxacin group (12.4%) with a 95% counfidence interval around the difference
(ciprofioxacin minus levofloxacin) of [0.7, 13.1]. Although not statistically significant, the incidence of female
reproductive system adverse events was also greater in ciprofloxacin-treated subjects (9.5%) than in levofloxacin-
treated subjects (4.8%); these events consisted primarily of vaginitis. In addition, skin and appeadages disorders were
reported by a higher proportion of ciprofloxacin-treated subjects (5.0% vs. 2.5%) and vision disorders were reported
by a higher proportion of levofloxacin-treated subjects (1.8% vs. 0.0%); this difference for vision disorders was
statistically significant with a confidence interval of [-3.5, -0.1].

Table 21: Incidence of Adverse Events Summarized by Body System: Subjects Evaluable For Safety

(Study L91-058)
Lavofoxacin Cipofoxacin
MN=282) (Na279)
O Confderce
Bady Syswesn No. (%) No. (%) Inereal
Gasvoinesinal Sysem Disordess 35 (124) 54 (194) 0.7, 13.4)
Central & Peripteml Nervous Sysem Disocders ®2 8) 7 61 {84, 27)
Body as a Whok-Gemenl Disorces 7 B 12 43 (88, 24)
Psychiaut Disosders 0 335 10 @5 32, 33)
Raproductiva Deodlars, Fermnak® 8 (4.8) 16 @®5) {-1.4, 104)
Skin and Appandagas Disoxiers 7 @5) “ B0 (0.8, 89)
Resplawry Syswm Disordes 6 @1 s (22) 28, 28)
Urinary Syssem Dianniers 6 2.9 1 04 (38, 02)
Mussub-Skentl Sysem Dsocies s (18) 2 07 (3.1, 10)
Vision Dsoxders ) S (s c oo (38, Q1)
Faproductive Disoxders, Male 3 @8 1 08 (35, 22)
Neoplasms 2 on 3 (L1) 14, 2.4
Resistarce Mechankm Disorders 2 o 7 &8 (08, 44)
Hearirng and Vestbular Disocdes 1 P8 1 Q4 12, 12)
Special Senses Other, Disosters 1 09 o (©O) (-12, 05)
Myo Endo Peroasiinl & Vabe Disos 1 A 1 P4 12, 12)
Heart Rate and Rhythm Disorders 1 @49 1 (O4) 12, 12)
Vascular (Exvac ardiac) Disosiers 1 04 I Y {08, 23)
Avonomk Nenous Sysem Disodes 0 QD) 3 1) {03, 28%)
Livar and Blilasy Sysem Disociers 0 o0 i1 04 (08, 12)
Metabolc and Nutrktional Disordes 0 0 1 {04) (08, 12)
Endoo rine Disocders o (©O) 1 09 08, 12)
‘Whin Cal and Rasistance Disorde = O oo 2 oy 05, 19)
Tow! With Advarm Events (%) ™ oA 1% TS 38, 124)
* Two-sided 99% confilence imanval rd e difla b weatmams {cipobxacin minus evoftxacin} in

inctience of ache e events.
* Pexenagas cabuipwud fom the wial number of woman in ssch vestrent group. The wal aumber of wotmen who
mosiwad lvofioxacin was 155 and the oWl aumberot who vad spofixacin wvas 180,
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Adverse events (primary terms) reported for at least 2.0% of subjects in either treatment group are presented in Table
22. In the levofloxacin group, no single adverse eveat was reported in $ 5% of subjects. Consisteat 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., nausea, diarrhea, and abdominal pain) than in the levofloxacin group. A similar percentage of subjects in
cach group reported flatulence, vomiting, and dyspepsia.

Table 22: Incidence of Frequently Reported ($ 2.0%) Adverse Events
Summarized by Body System and Primary Term: Subjects Evaluable for Safety

(Study L91-058)
Lavofbxacin (N=282) Cpofoxacin (N=270)

Body Systam/

Primasy Term No. Subjpcts % No. Subjmcts %

AR Body Sysvems o4 B3 108 s

Oental & Reripheral Nervous Sy semn

Disarders n P A 7 &1
Headache 10 35 11 39
Dizzirass ] 24 5 18

Ga - jenl! Sysem Disorde k- 124 54 194
Nausea 12 43 f<} 82
Diarthaa 9 32 18 as
Flatylence ] 24 8 1.8
Vomiting 6 21 & 18
Abdominal Pain 4 14 12 43
Dyspepsia 4 14 7 25

Reprodective Disordars, Femald ] 48 16 as
Vaginits 8 'Y 12 74

* Primary wrmn rpored by 22 0% of subjeots in either we oow.

* Paxenages cakulawd from the wial ber of inexch group. The al number of woman who
meaived ivolbacin was 185 and the ot barot who ivad cpotbxacin wes 160,

The majority of adverse events were assessed as mild or moderate 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 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 adverse events, there was one
subject who died (410 in the levofloxacin treatment group) and seven subjects who discontinued study drug treatment
(two subjects in the levofloxacin treatment group and five subjects in the ciprofloxacin treatment group). Of these
seven subjects who discontinued, the adverse event was considered serious or potentially serious in one levofloxacin-
treated subject and three ciprofloxacin-treated subjects. Five additional subjects who did not discontinue the study (all
in Jevofloxacin group) had marked adverse events that were considered serious or potentially serious. Eleven (3.9%)
subjects in the levofloxacin treatment group and 15 (5.4%) subjects in the ciprofloxacin treatment group had adverse
cvents 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-treated subjects were vaginitis (3.6%), nausea (1.8%), and diarrhea (1.1%).
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Table 23: Subjects With Adverse Events of Marked Severity

- .

(Swdy L91-068)
Subjact
Number Age Sex Adwmom Event (Prevaty Term) Reiatbnship To Drug*
Lavofiocasin
21 F  Agkmbn | Poasble
Pain Poasbie
&3 [ Abdominel Pain Nona
Jon A o of
Parcreas’ None
Gl Ncmwuo.' Nona
fmastinal Obstruction None
Nauma None
Vomiting Nona
61 ™ Praudomambranous Colkis® Nona
@ M Convusons’ Rumow
Nental Det iancy’ Refow
65 [} Edema Remow
%5 M Myocardial infamtbn® None
Urinary Rewntior? None
67 F Futinal Detachman? None
o ] Panysis Remow
24 F Pain Nore
% F Fraotum Pathologio ah* Kone
Olpreiox - oin
) 23 F Headac he Possb e
35 ¥ Monkass* Femote
F Granubeyopana' Poasble
F Dhrthex Probablke
Vaginkis Definke
43 F Abdominal Pain Pobabk
Nausea Proobabl
&4 F Back Pain Nore
76 “ Neopsm {Unspecifnd) None
448 M Seps¥’ Remow
82 F Hepat Furcton Abnomal Poss ble
Javrdice Poss idle
31 ¥ Headac he Remow

* Basad on inmstigaols sesessment.

¥ Facwmed rightelbow.

* Sybjct discontinued dus 1 this advacm avent (See Teble 28)
-s«mmwawwmmmmqm {Sea Tabe 33}

¥ Serous or potantiel ch avent (See Table 29)

1t Su&cumnﬂ/bddu © pogassion of her sarbus sdvanm svens.
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Discontinuations Due to Adverse Eveats

Tweaty-six (4.6%) of the 561 subjects evaluable for safety discontinued the study drug due to adverse eveats,
including 10 (3.5%) of the 282 subjects evaluable for safety in the levofloxacin treatment group and 16 (5.7%) of the
279 subjects evaluable for safety in the ciprofloxacin treatment group. A summary of discontinuations due to adverse
events appears in Table 24.

Table 24: Subjects Who Discontinued Therapy Due to Adverse Events

(Study L81-058)
Scolea Advarse Evert Helationship to  Duwration OF
Number  Age  Sex  (Primary Teem) B Onee?_Saverky Seucy Dred . Thevapy (Days]
Levotlonacin
23 M Diztiness 1 Moderste  Probable 2
Fatigue 1 Moderate  Probable
3 F  Nausea 3 Modetaste Remate S
Vanking 3 Moderste Remce
60 M Corwusiond 4 Matked Remate S
Mentad Deficiency L] Marked Remate
72 F  Dizziness 2 Moderate  Probable 2
WMuscle Weakness 2 Moderate  Probable
Nervousness 2 Moderate  Probable
Tremon 2 Modesate  Probable
53 F  Diadwa 6 Moderate  Possble 7
43 ::?omnd Pain g ;25 xmmco 2
Mt':v-a 2 Mild M::
Headache 2 Mild Remate
Macuicpapda Rash 2 Mid Remae
s M Abdomiral Pain 2 Modesate  Probable 3
Dizziness 2 Moderate  Probable
Insomnia 2 Moderste  Probable
Rash 2 Moderate  Probable
66 M Paalysis 3 Masloed Remate 6
3 F  Abdominal Pain 4 Moderste  Possible 7
Diathea 4 Moderate  Passble
ke F  Pagion 4 Mild Possble 3
Ciprofiosadin
k) F  ChestPat 6 Moderate Remae 6
&spma‘ 6 Moderate  Remcte
ald K Marked Remote
88 F  Grandocropenid 2 Marked Possible S
w F  Dwthea 6 Marioed Probable 6
43 F  Abdominal Pain 2 Marked Probable 3
Nausea 3 Macked Probable
F44 F  Confwion 4 Mild Possible S
Headache S Mild Pacshble
k <) M Uruoada 1 Mild Possible 1
40 F  Nausea 2 Modecste  Possble
Dizziness 4 Mid Possble
Prurives 4 Moderate  Possble
2 F  Dathea 4 Modetate  Passble 5
23 M Rash 1 Moderate  Passble 2
40 M Sepsist 1 Mas loed Remate 1
(-3 F  Padpicaion 1 Moderate  Possble 2
41 M Dizziness 1 Modetste  Passible 4
Malaise 1 Moderste  Possbie
w F Nausea 1 Modesate  Probable 1
S6 M Cerebrovasauls Disarder 4 Moderate  None 4
T M Encosion 3 Modecate  Passble
Nausea 3 Moderate  Passble
Vomiing 3 Modetste  Possble
85 F  Asthenia 2 Moderate Possble 2
Ovspepsia 2 Modetate  Possble
Nausea 2 Modetate  Passble
Sweating inoreased 2 Moderate  Possible

a Relative to start of therapy (Day 1).

b Based on investigator's assessment.

¢ Transicat ischemic attack.

¥ Serious o;lpotcntially serious adverse event.

** Subject also had a markedly abnormal laboratory value.
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Serious or Potentially Serious Adverse Events, Including Deaths

Fifieen (5.3%) subjects in the levofloxacin treatment group and eight (2.9%) subjects in the ciprofloxacin treatment
group reported a serious or potentially serious adverse event during therapy or up to approximately one month after
the end of study drug administration (Table 25).

Three levofloxacin-treated subjects ) subsequently died (approximately three weeks to three
months after the end of study drug administration) from complications related to their serious adverse events. The
investigators considered the deaths of these subjects to be remotely related or unrelated to study drug treatment. Of the
23 subjects with serious or potentially serious adverse events, five subjects withdrew from the study because of their
adverse event. In all but two cases, the serious or poteatially serious adverse event was considered by the investigator
to be unrelated or remotely related to the study drug; one levofloxacin-treated subject §ll-cerebrovascular disorder-
transient ischemic attacks), and one ciprofloxacin-treated subject - granulocytopenia) had events that were
considered possibly related to the study drug.
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Table 25: Subjects With Serious or Potentially Serious Adverse Eveats

{Swdy L91-058)
Durtion
Subject Dayof Raintionship of Naapy
Numbar Ags Sax Admme Evant Onmet® Sevarly Yo Sudy Drud’ {Days)
Lavoflacacin
63 F GiHemorhage 20 HHOPY) Mariad None 10
femstingl Ubsraton 24 {H1PT) Modersm None
Metasiatic Adencoaninoma of
Parcreas 24 {H4PT) Mariad None
68 M Cambdovasculr Disosier’ 43 QPY) Modemm Possble ]
[ 1] M Psswiomambrnous Cols 22 (4PYT) Mariad None 8
@ M Convusions 4 Mariad Feamow [}
Mentl Dee lancy 4 Mariad Ramow
o ] sat0ory insuficie 34 1P - famow 10
mhhs‘ ref 21 ﬁi '3 - famow
7 M WMyocardial infarcton 34 pI1P Mariad
Urinary Rewamtion 44 g‘l P Mariad l“l:n': 10
48 F WS Aggravated 14 PPT) Moderawe Hone 1
s F Neophsm Malgnant Aggravsmed’ 25 (M4 PT) - None 3]
[ F Dyspnaa 27 {H6PT) Nodersm Rerow 11
Edema 27 HEPT) Modersm Remow
Caxtiac Faluw® 27 (8 PT) - Remow
] F  Retnal Deachment 19 PPT) Mariad None 11"
73 ™ Hemawda 23 (13PT)  Noderase None 10
Rasal Caminoma® 23 (§3P7) - femow
R+~ 20N MR Rme 10
Pesiphesl lschema’ 24 H4PT) - Ramow
k- M Vomiing 8 @BPY Moders None L 1]
;] F Fraotum Pathokgoal 11 (1PT) Wariad None 0
81 M Puimonwy Camiroma’ 14 (41 PT} - Remon 3
Ciproacxanin
o4 F Skin Neoplasm Malignant (SCC) 20 (OPT) ™MK None ©
r, ] F  Sidn Neoplasm Malignant (SCC) 9 Modenw Nona ©
k<] F ChastPain [] Wodersa Ramow 8
Dyspnas [] Moderate Reamom
Monlass 7 (1PT) Marimd Ramow
® F  Abscass 7 Woderam Nona 7
- 88 F Geamboyopenia 2 Masbed Possblke ]
4 M Sepsis 1 Martad femots ]
- ] M Gembovasuar Dsoxier 4 Moderam Wone 4
Chast Pain 15 (11 PT)  Modersm Kone
72 F_Angna Pesordd 32 (2 PY) Modenw None 0

* Rebtive v st of therpy (Dey 1). NOTE: PT refers © the number of days posttherapy mistive © the st day of study dng
administation,

Based on inestDID!S asmmacMant.

‘l’mmnl\cuwk

This ch auan d sfwr the schedulad postthenpy visi and tharefom doss not appearon the case mpon

form or in the data base for this individua! study mport  Howevar, this avant was colwoted as part of e RIWPRI serous

advarse evemt mporting dat base and thembm is mfisowd in the data base for the NDA integrated Safey Summary.

° This sdvams avent doss A0t appedr in the indiviual swdy mport data. base itwas captured as serious in te RWIPRI
serous adverse event reponing data base. it s hembre mfiscied as serous in the data base for the NDA inagraied Safety
Summasy.

! This serows adwese event, which 29 pears as non-serious in the indiviiusl study mport data. base, was saptumd a8 serous in

the AWJPR! serbus adverse event reporting data base; R is temion refectad as serbus in he data basetor the NDA

Inegaed Safety Sunmary.

Facumd right ebow.

An IND safaty mpont was filad with %he FDA for his subject

Subjeot subsequenly diad dee © progesson of the sarbus advese event.

bject dlscontmued due to this adverse event.
‘* Su t also had markedly abnormal laboratory value.
NOTE 'Ec CC=squamous cell carcinoma.

an e
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Clinical Laboratory Tests

There were no clinically significant mean changes from baseline for any laboratory analyte in the levofloxacin-treated
or ciprofloxacin-treated group, with comparable results in both groups. A summary of markedly abnormal laboratory
values after therapy start in subjects with admission data available is shown in Table 26. A list of subjects
expericncing marked treatment-cmergent abnormalities is preseated in Table 27.

Table 26. Incidence of Treatment-Emergent Markedly Abnormal Laboratory Values: Subjects Evaluable for Safety

(Study L91-0586)
Levdiouadn Qp dioksdn

Laboratory Test Piopatiorf % Propartiord b3
Blood Chemisuy

Elevated Gucose {7 ] 04 k7. 14 1.2

Deaeased Gluocse 454 1.6 “M7 1.6

Dea eased Potassium [ '7-14 00 1W=0 04

Elevated LDH st 04 oS0 0.0

Elevated Wic Acid 1260 0.4 orss 00

Elevated Creatirire 01260 0.0 1455 0d

Elevated Alkdine Prasphatase S8 04 ors3 00

Elevated SGOT 120 o4 k7.5 1.2

Elevated SGPT 22260 08 255 a8
Hematology

Deaeased Newuophils oS0 0.0 M4 04

Deaeased Lymphooytes 0 12 o4 00

* Nunerata = number of subjects with a ueatmentemergent mackedy abrnormal test value and derominator =
number of subjects evaluable (l.e.. admission and posctha apy data avallable) far that analyee.
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Table 27: Subjects Who Had Treatment-Emergent Markedly Abnormal Laboratory Values:

Subjects Evaluable for Safety
{Study LO1-088)
Subject Lab Test Admision Abnomal Duation of
Number Ags Sex  (darledy Abnormal Range) Value Valve SudyDey’ Tharapy (Deys)
Lavofiacade
M 8GPT IS WA Z0 8700 20 PPN H
s F Lymptooyees (<10 x 0%d) 195 08 15 (SPT) 10
27 F Ghwose (<70 or »200 mgHL) 600 QO 15 EPN 10
76 F Urb Aot (= 40.0 mghiL) 67 Ho 46 BPY) 10
73 F Lmphooytes (<10 x 10/44) 1% 091 6 (1PN 6
25 F Ghoose (<70 or 5200 mghiL) 9400 200 19 PN "
23 M Giwoms (<70 or»200 mgAdL) 10200 6800 {9 @PM 11
82 M Akaine Plosphatase (>250 IU1) 12400 36500°  {° 10
SGOT 76 IUAY 2000 900"  {*
SGPT (76 1UL) 2300 87000 ¢
33 M Glooss {<70or»200 mgidl) 3]TO0 G400 6 PN 10
74 M Gicose (<70 or»200 mghil) 11300 €800 16 GPT 10
74 M Lacto Dehydogenase (S00IUA) 78500 94800 21(0PT) "
Lymphooyws (1.0 x 10%4) 136 088 21(10PT)
Cigvafiasasis
4 M Potassium («3.0 or»8.0 mEQ/L) 420 280 16 BPY) 10
46 M Ghoose (<70 or »200 engHL) 12200 680 20 §PM "
43 M SGOT (»76 LAY 16300 33400 16 (BPT) 10
a8 F Neutophis {10 x 10°AL) 294 ors 8 (4PD) s
7% F Cmatinine 1.5 mgL) 1.00 180 6 8PT) 11
F Gioye (<70 or »200 moAiL) 9500 €00 15 &PY) 10
83 F SGOT (»75 IUA) 4100 12300 17 @ PYT) 10
SGPT (76 IUA) 7200 {00 17 @en
74 M Gloose (<70 or >200 moidl) 12200 6600 15 SPY) 10
4 F $GOT (75 Uy 4400 9900 6 (1PT) 3
SGPT B76 IUA) 2100  &500 6 (1PT)
40 M Ghwose (<70 or»200 mgidL) 16400 70 2B HIPT) 12
62 M Giwose (<70 or>200 mghlL) 10600 €900 16 BPY) 10
6 f Giwoosm (<7 or >200 mgidL) 16600 700 19 @PT) 1"
M F Ghsose (<70 or »200 mohdL) 11000 22400 45 SBPY) 10
a Only range given in table.

b Relative to start of therapy (Day 1). NOTE: PT refers to the number of days posttherapy, relanvc to the last day of study drug
administration.

¢ Abnormal values represent repeat admission tests performed 1% hours after the admission value on Day 1; sce narrative for
additional explanation.

* Subject discontinued due to adverse event.

1 Subject also had serious or potentially serious adverse event.

SUMMARY AND DISCUSSION
For the sponsor microbiologically evaluable group, subjects with complicated UTI had infection eradication rates of

91.3% and 92.9% after treatment with levofloxacin and ciprofloxacin, respectively, and subjects with acute
pyelonephritis had infection eradication rates of 96.1% and 93.1%, respectively. In subjects with a diagnosis of
complicated UTI or acute pyelonephritis, levoftoxacin treatment resulted in 95.7% eradication of E. coli from urine

and 96.9% eradication of K. pneumoniae from urine versus 97.0% and 95.7% cradication in the ciproftoxacin
treatment group. When the clinical response categories "cured” and “improved™ were combined into a single category
of “Clinical Success”, levofloxacin treatment resulted in 92.1% clinical success compared to 90.6% for ciprofloxacin
subjects with a 95% confidence interval 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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the 22 ciprofioxacin-resistant pathogens were fully susceptible to levofloxacin.

The overall incidence of adverse eveats in the levofloxacin and ciprofloxacin treatment groups was very similar,
33.3% and 37.6%, respectively. Gastrointestinal system (GI) adverse events were the most common adverse events in
both treatment groups and were reported by a statistically significantly higher proportion of ciprofloxacin-treated
subjects (19.4%) than levofloxacin-treated subjects (12.4%). The majority of adverse events were assessed as mild or
moderate in severity. Eleven (3.9%) subjects in the levofloxacin treatmeant group and 15 (5.4%) subjects in the
ciprofloxacin treatment group had adverse events considered by the investigator to be drug-related. Fifteen (5.3%)
subjects in the levofloxacin treatment group and eight (2.9%) subjects in the ciprofloxacin group reported serious or
potentially serious adverse eveats, most of which were unrelated or remotely related to the study drug. Three
levofloxacin-treated subjects died approximately three weceks to three months after the end of study drug
administration. These deaths were considered by the investigators to be unrelated or remotely related to study drug.

CONCLUSIONS

Levofloxacin was safe, well-tolerated and effective in the treatment of subjects with complicated urinary tract
infections or acute pyelonephritis. Microbiologic eradication rates in the levofloxacin treatment group were
therapeutically equivalent to those observed in the ciprofloxacin group in both the spoasor analysis (sponsor
microbiologically evaluable patients with cither complicated UTI or acute pyelonephritis) and FDA analyses (FDA
microbiologically evaluable patients with complicated UTI and FDA microbiologically evaluable patients with acute
pyeclonephritis). Moreover, clinical cure rates were therapeutically equivalent to those of ciprofloxacin for both
sponsor and FDA analyses (same paticnt groups as in the previous sentence).

Microbiologic eradication rates in microbiologically evaluable subjects ( from this study alone) support the use of
levofloxacin for the treatment of complicated urinary tract infections due to Escherichia coli, Klebsiella pneumoniae,
and Pseudomonas aeruginosa. However, the numbers of patients with other organisms were too tow (in this study) to
support the use of levofloxacia for the treatment of complicated UTI due to other organisms.

Because 100 percent of 31 acute pyelonephritis patients were eradicated of E. coli, this study (alonc) supports the use of
levofloxacin for acute pyeloncphritis due to E. coli.
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STUDY L91-059

TITLE
A multi-center, randomized, unblinded study to compare the safety and efficacy of oral levofloxacin with that of
lomefloxacin HCL in the treatment of complicated urinary tract infections in adults.

PRINCIPAL INVESTIGATORS

Pau! T. Bakule, M.D. - Doctor’s Clinic, Phycor of Vero Beach Inc., Vero Beach, FL; USA
Doctors' Clinic West, Vero Beach, FL; USA

Doctors’ Clinic Sebastian, Sebastian, FL; USA

Michael Coburn, M.D. - Bez Taub Hospital, Houston, TX; USA

St. Luke's Medical Tower, Houston, TX; USA

Gregory V. Collins, MD. - Charlotte, NC; USA

Charlotte Clinical Research, Charlotte, NC; USA

Clair E. Cox, M.D. - University of Tennessee, Memphis, TN; USA

C. Andrew DeAbate, M.D. - New Orleans, LA; USA; Metairie, LA; USA

Waldon's Health Care, Keaner, LA; USA

Henry M. Faris, Jr., MD. - Woodward Medical Center, Greenville, SC; USA

Donald P. Finnerty, M.D. - Atlanta Medical Associates, Atlanta, GA; USA

Harold A. Fuselier, Jr., MD. - Ochsner Clinic, New Orleans, LA; USA

Ochsner Foundation Hospital, New Orleans, LA; USA

Stepben L. Green, M.D. - Hampton Roads Medical Specialists P.C., Hampton, VA; USA
Andrew S. Griffin, M.D. - Lyndhurst Urological Assoc., Winston-Salem, NC; USA
Salem Research Group, Inc., Winston-Salem, NC; USA

Forsyth Memorial Hospital, Winston-Salem, NC; USA

Joseph G. Jemsek, MD. - Nalle Clinic, Charlotte, NC; USA

Charlotte Rehabilitation Hospital, Charlotte, NC; USA

Richard Kane, MD. - Carolina Clinical Research, Raleigh, NC; USA

Wake Urological Associates, P.A., Raleigh, NC; USA

Louis Keeler, M.D. - The Delaware Valiey Institute for Clinical Research, Cherry Hill, NJ; USA
William W. King, MD. - Community Medical Center, Radford, VA; USA

Montgomery County Medical Arts Center, Blacksburg, VA; USA

Ira W. Klimberg, M.D. - Urology Center of Florida, Ocala, FL; USA

Alex Koper, M.D. - Santa Barbara Medical Foundation Clinic, Santa Barbara, CA; USA
H. Kenneth Leatherman, MD. - Capital Urology, Raleigh, NC; USA

Raleigh Medical Group, Raleigh, NC; USA

Gholam H. Malek, MD. - Physicians Plus Medical Group, Madison, WI; USA

Richard May, M.D. - HealthSouth Medical Ceater, Birmingham, AL; USA

HealthSouth Extended Care, Birmingham, AL; USA

Elcinda McCrone, M.D. - The University Hospital, Boston University Hospital Medical Center, Boston, MA; USA
Jacob Rajfer, M.D - Harbor-UCLA Medical Center, Torrance, CA; USA

Charles F. Reid, MD. - Picdmont Rescarch Associates, Winston-Salem, NC; USA
Maplewood Urological Associates, Winston-Salem, NC; USA

Stuart A. Sarshik, MD. - Grandview Medical Rescarch, Inc., Sellersville, PA; USA
Grand View Hospital, Sellersville, PA; USA

Harry M. Serfer, D.O. - Hollywood, FL; USA; Hallandale, FL; USA

John P. Tutde, Jr., MD. - Clinic for Urologic Wellness Research, Lexington, KY; USA
Vernon C. Urich, MD. - Carl T. Hayden VAMC, Phoenix, AZ; USA

Guillermo Valenzuela, M.D. - San Bernardino County Medical Center, San Bernardino, CA; USA
Michael A. Witt, M.D. - Emory University, Atlanta, GA; USA
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The Emory Clinic, Atlanta, GA; USA

Frederick R. Witten, MD. - Breckenridge Urology Group, Louisville, KY; USA

Baptist Hospital East, Louisville, KY; USA

Suburban Medical Center Lab, Louisville, KY; USA

Norman R. Zinaer, M.D. - Doctors Urology Group Clinical Research Foundation, Torrance, CA; USA

OBJECTIVES

The objective of this study was to compare the safety and efficacy of 250 mg of levofloxacin administered orally once
daily for seven to 10 days with that of 400 mg of lomefloxacin administered orally once daily for 14 days in the
treatinent of complicated UTI or acute pyelonephritis due to susceptible organisms in adults.

STUDY DESIGN
The schedule of assessmeats are described in Table 1. The study design was similar to study L91-058.

Table I: Schedule of Assessments

(Study 1L91-059)
During Long-Term
Admission Therapy Posttherapy Followlp
Assessrnont P rocadure (Day 1) (Days 3-5) (58days PT); (46 woeksPT)
Pertinenl Medical Higtory X
Pregnancy Test* X X
Study Drug Adminisiretion b o
Efficecy Fvalustions:
(see Section i H2.)

Clinicat

<Chnical Signs and Symploms X X X

-Clinical Response Ratfing X

Microbiotogic:

Lrine Culture X X X X

<Susceptbilty Test X X X X

SBlood Cuture X4 X* X
Sefety Asscaaments:

(see Section W HA4)

Adverss Events X X

Clinical { sboratory Tesls:

<Hem slology X X

Chemistry X X

LUrinalyss X X X X

Pertinert P hysical € xemination X X

dnduding Vitel Signs)

* Or upon eerly withdrewal.
S pertormed on ol women of childbearing potential.
*Levofoxadn wag o be adminigered for 7 {0 10 days and jom etoxacin was 1o be administered for

14 deys.
4 periormed only It indicaled (if bacteremio suspedied).
*Perormed i poslive st ectmission.
PTaP osttherapy

STUDY POPULATION

Approximately 600 subjects, men and women who were 18 years of age or older and had a diagnosis of complicated
UTI or acute pyelonephritis, were to be enrolled in this study to attain a sample size of at least 147 microbiologically
evaluable subjects per treatment group for efficacy analysis.
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MAIN DIFFERENCES BETWEEN STUDY L91-058 AND L91-059

CHARACTERISTIC STUDY L91-058 STUDY L91-059
Blinding Double blinded Unblinded
Planned number of subjects 600 subjects 500 subjects
Analyses Planned

Approximately 600 subjects were to be enrolled into the study to provide 294 microbiologically evaluable subjects, a
minimum of 147 subjects per treatment group. Assuming infection eradication rates of 89% for lomefloxacin and
85% for levofloxacin and a significance level of 2.5%, 147 microbiologically evaluable subjects per treatment group
were required to demonstrate, with 80% power, that the difference (lomefloxacin minus levofloxacin) 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 errors.
. Modified Intent-to-Treat — takes drug dispensing errors into account by grouping subjects according to the

drug actually received. These two approaches (modified intent-to-treat and intent-to-treat) classified only
three subjects differently; two were randomized to treatment with lomefloxacin but received levofloxacin and
one was randomized to treatment with levofloxacin but received lomefloxacin (note: DAIDP would consider
this an “intent-to-treat” analysis where dispensing errors are taken into account).

. Modified Intent-to-Treat with an Admission Pathogen — which represents those subjects in the modified
intent-to-treat group who had a pathogen isolated at admission (note: DAIDP terms this “modified intent-to-
trear”™).

. Microbiologically evaluable subjects — which represent subjects with complicated UTI or acute

pyclonephritis according to the protocol-specified evaluability criteria.

The relationship between these groups is represented below:

Analvais Qrouns
Intent-©o-Treat Group Modified Intent-to-Treat Group
(Subjects Classified According to | (Subjects Classied According to
Randomized Treatment Regardiess Treatment Actuslly Receved
of Dosing Enors)
fonacirx N=X25 Lomeflonadine N=325 Levofloxacine N=X28 Lomefioxacin: Ne324
N
Modified intentto-Treat
Subjects With an Admission

Pathogen

Levoflos acirc NeZ5% Lomeflonadin: Ne254]

A}

Microbiologk ally Evaluable Group
Levofion acin: Ne 232 Lomefloxadn: Ne222)
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RESULTS

DEMOGRAPHIC AND BASELINE CHARACTERISTICS

Six hundred fifty subjects were enrolied in this study at 29 of the 30 centers. The sponsor intent-to-treat group
included 3235 subjects who were randomized to the levofloxacin treatment group and 325 subjects who were
randomized to the lomefloxacin treatmeat group. The demographic and bascline characteristics for the sponsor
modified intent-to-treat group are summarized in Table 2 and were comparable between the levofloxacin and
lomefloxacin groups.

Table 2. Demographic and Bascline Characteristics: Sponsor Modified Intent-to-Treat Subjects

(Study L91-059)
Levoflonadn Lanefionadn Ovecall Toral
(N=325) (N=32) {N=BD)
No. (1) No. ) No. (4]
Sey
Men 14 (380 105 M4 23 352
Women 202 620 218 %18 421 (64.9
Race
Cauwasian 233 M3 24 (122 413 (128
Black % (230 T 74 K | 146 (225
Oriectal 1 0.3 0 0.0 1 02
Hisparic 10 31 18 5.6) 28 14.3)
Oxhes 1 0.3) 1 03y 2 ©.3)
Age (Years)
£45 4 1sa n 229 137 21.1
4664 % (233 94 {29, 170 (26.2
265 k1 - T AT 151 489 M3 m2a
NotﬁD ‘.Sn‘l6 3 535332147 0 s 2
M. 34 .
Rarge - m
Weight (ibs) T
N m N4 625
MemtSD 1 1683.6437 1
ANy oy =
Missing 15 10 2s
Height finches)
eansSD b 42 B ﬁm
M
i e
Missing » S9
o is
Camgliceted UT! 2R M2 20 (ho 462 1)
Pydloneplyids S5 (169 % 01y m [ARA
ed UTI 33  fz20 38 MLy w 1.9 _
Severy
Compliosted UTI
10 4.3) 5 2.2) 15 2]
MidMode awe = n 25 M8 “T %69
Acute Pyeloneplvits
4 €1.3) 3 5.4) ? (6.3}
MiidMode s St 827 D 4.8 104 (332
Unocomplicated UT
Severe 0 0.0 1 26) 1 .3}
MidMode s 39 (1000 31 8149 7% (387

NOTE: Vahses reprasent number of subjects exospt as ctherv ise indiceted.
UTL = Lhinare wact infection.
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DISCONTINUATION/COMPLETION INFORMATION

Discontinuation information for the sponsor modified intent-to-treat group is provided in Figure 1.

Figure 1. Discontinuation/Completion tnformation: Modified Intent-to-Treat Subjects

(Sludy L91-059)

650 Subjects
Enroled

l

326 subjecis received levofoxadn l

-4 57 subjects discontinued

-4 6 subjecis with unknown
discontinuation/completion
infarmation

263 subjects compieted therapy I

324 subjects recelved lometoxecin

~4 68 subjects discontinued

-4 9 subjects with unknown
discontinuation/completion
information

247 subjecis completed therapy

The reasons for premature discontinuation are summarized in Table 3.

Table 3: Reasons for Premature Discontinuation of Therapy: Sponsor Modified Intent-to-Treat Subjects

(Study L91-059)
tevotoxadn Lomefiaxacin
(N=326) (N=324)

Reason No. (%) No. %)
No Admission Pathogen 4 (128) 3g 21)
Adverse Event 9 (28) 18 (5.7
Resisenl P athogen' 3 (9 6 u9)
Clinical Falure ¢ @O 4 1.3)
Other 4 (13 2¢ (08
Total Discontinued 5 (178) 68 @18)
Tatal with Discontirumtion/Completion infom ation 20 315
Total with Uninown D iscontinuation ACom pletion Information 6 9

* Percenteges based on tolal number with discontinuation/completion inform etion.

* Subjects enrolied prior to the second protocol amendment (March 8, 1994) were o be discontinued if a
resistant pathogen was isolated at admission.

* Subject@iD-was discontinued ater recelving amoXdiin for trestment of an adverse event (eye
ebnormalty - pterygium exdision). Subject@Ryeceived two doses of levofaxecin end was dropped
fom the study per the investigator's decision because he was found to have a hislory of seinures and
was taking phenytoin. Subj discontinuad ater receiving three doses bescause of s leb error
(no urine culture snd sengitivity lesting done on admission). Subject @iPtook one dose of levotoxadn
and was then dropped fom the study when she was discherged fom the hosplal and siudy dug was
not sent with her.

4 Subject Ok was ssymplomatic st admission and was wihdrawn by the investigstor at the request of
RWUJPRI ater recehing fowr doses of lometoxadn. Subject was withdrawn atter recelving fve
doses because her admission wine spedmen was corntaminated and an infecting pethogen could not be
identited.
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DOSAGE INFORMATION
The extent of exposure to therapy is shown by treatment group in Table 4 for the sponsor modified intent-to-treat

group.
Table 4: Extent of Exposure to Therapy: Sponsor Modified Intent-to-Treat Subjects

(Study 1L91-059)
Levosoxadn Lomefioxacin
Extent of Therapy (N=326) N=324)
Unknown 6 8
k] 2 2
2 8 4
3 4 1
4 17 15
5 12 13
6 s 6
7 4 S
8 4 3
9 3 4
10 256 6
11 k] 1
12 2 1
13 0 3
14 ] 236
15 2 ]
16 0 1
MeantSD 9.1223 12.0:38
Median 10 14
Numberof Doses
Total with Dosing Information k73] N6
Total Unknown Dosing Inform ation H 8
MeentSD 9D%4 121438
Median
Renge wlling

NOTE: The stheduled dosages were levofioxadn 250mg po g24h for 7.10 deys and
tomefoxacin 400mg po q24h for 14 deys.
“Days on therapy was detned as (last dey - fret day) « 1.

EFFICACY RESULTS

The total number of subjects evaluable by the sponsor for microbiologic efficacy at each study ceater is shown in
Table 5. Two hundred thirty-two (71.2%) subjects in the levofloxacin group and 222 (68.5%) in the lomefloxacin
group were microbiologically evaluable. The primary reasons (subjects counted only once) for exclusion from the
microbiologically evaluable group are summarized in Table 6. The main reasons that subjects in both treatment
groups were not evaluable was absence of bacteriologically proven infection.
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Table 5. Number of Subjects by Sponsor Analysis Group and Center

(Study L981-059)
Levotoxadn Lomefioxacin

Modifed Microbiologic Modifed Microbiologic
Investigator® intertto Treat  Eficacy inlentdo Treat E ficacy
Bekule 12 8 (66.7) 12 8 @s50)
Cobumn 7 1 (143) 8 2 (Q50)
Coliins [ 3 (500) ] 1 (167)
Cox 40 7 @25 33 37 (849)
Deabets 24 16 (687) 24 13 (542
Feris 28 17 (588) 28 12 (429)
Fuselier 0 0 (.) 1 1 (100.0)
Green 2 1 (500) 2 2 (100.0)
Gdfin 4 3 (750) 6 3 (500)
Jem sek 8 3 (375) 7 1 (143)
Kane 4 3 (@50) 2 1 (500)
Keeler 3 2 (667) 2 2 (1000)
King 30 27 (900) A 25 (8086)
Kimberg 62 54 (87.1) 62 52 (839
Koper 2 2 (100.0) 2 2 (1000)
Leatherman 1 0 (0 2 1 (500)
Malek n 16 (@27) 2 14 (667)
May 3 3 (1000) 3 3 (1000)
Mccrone 4 2 (S00) 2 2 (1000)
Rajter 2 1 (500) 5 1 (200)
Rel 9 4 (444) 8 5 (625)
Sarshk 10 9 (90.0) 10 8 (900)
Serter 2 1 (50.0) 3 2 (66.7)
Tullle 8 6 (750) 7 6 (857)
Urich 2 c (0 2 1  (500)
Valenzuela 10 4 (400) 10 3 (300)
Wit 0 0 (.) 1 1 (1000)
Wiien 12 3 (50) 9 3 (333)
Zinner 8 6 (750) 9 8 (889)
Totat 326 22 112) 324 22 (8L1$)

Numbers shown in parentheses ere percenlages for thet calegory.
*One investigalor (Finnerly) did not envoll any subjects.

Table 6: Primary Reasons for Microbiologic NonEvaluability: Sponsor Modified Intent-to-Treat Subjects

(Study L91-059)
Lavofoxadn Lomefioxacin
Reasons (N=326) (N=324)
Infection Nat Bacteriologically Proven 70 70
inappropriaie Bacteriologic Culture 11 1"
Iinsuficient Course ot Therapy [ 13
No Posttherapy Evelustion 3 5
Eflective Concomitant Therapy 2 1
Other Protocol Violation 1 0
Unewaluable for Safety 1 2
Tolal Unevalusble For Microblologic E ficacy 94 (288%) 102 (315%)

“Subjects counted only oncs.
‘suied'odr 125 mg of levofioxacin twice delly and not 250 mg once dely as prescrbed.

Demographic and Baseline Characteristics
The demographic and bascline characteristics for sponsor microbiologically evaluable subjects are shown in Table 7
and were comparable to those previously described for the sponsor modified intent-to-treat group.
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Table 7: Demographic and Baseline Characteristics: Sponsor Microbiologically Evaluable Subjects

(Sludy L91-059)
Levatoxadn Lomenoxacin
(N=232) (N=222)
Sex
Men 88 73
women 144 149
Rece B
Caucasian 171 164
Black 54 51
Oriental 1 0
Hispanic 6 7
Age (Voers)
<45 41 40
46-64 52 64
265 138 118
: SD 83?13 k] 61 2
eand! . 0
Renge S iR
Weigitt (lbs)
N 5 224 27
MeantS! 16 169436 8
Range & ﬂ
Missing 8 5
Neight (inches)
0': antSD ssmaz R 89
e 65823
Renge .
Missing 2 18
Disgnosis
Complicated UTI 171 165
Acte Pyelonephitis 38 39
Uncomplicated UT{ p<] 18
Severiy
Conpliceted UT1
Severe 6 4
Mild ocerate 165 161
. Pyves txith
Severe 4 2
MikiM oderale M k14
Uncomplicated UT!
MildM oderste <] 18

NOTE: Vealues represent numbers of subjects uniess otherwise indicaled.
UTi = urinary tract infection.

Clinical Outcome

Sponsor Results

The clinical response to therapy for subjects with complicated UT] or acute pyelonephritis who were sponsor
microbiologically evaluable is summarized by treatment group and study center in Table 8a. Among sponsor
microbiologically evaluabie subjects in the levofioxacin treatment group, 86.6% were cured and 6.7% were improved
at the posttherapy visit (five to nine days after completion of therapy), compared with 81.9% and 7.8% in the
lomefloxacin group. Fourteen (6.7%) subjects in the levofloxacin treatment group and 21(10.3%) subjects in the
lomefloxacin treatment group failed treatment.

FDA Results

Clinical response to therapy at the posttherapy visit is summarized by treatment group and study center for FDA
microbiologically evaluable patients with a diagnosis of complicated UTI in Table 8b and for FDA microbiologically
evaluable patients with a diagnosis of acute pyelonephritis in Table 8c. In both cases, there is no statistically
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significant treatment difference and levofloxacin is considered therapeutically equivalent to lomefloxacin (95%
confidence interval of s 14{-9.6, 7.5)g4s 55 JOr cOmplicated UTI; 95% confidence interval of

3635(-34.9, 2.6)my, 340, JOT acute pyelonephritis). Notice that therapeutic equivalence is shown in these subgroups even
though the study was not powered to look at complicated UTI and acute pyelonephritis separately.

Note: All confidence intervals in this study report are for the difference “lomefloxacin minus levofloxacin”, thus we
are interested in the upper bound of the confidence interval for determining therapeutic equivalence.

Table 8a. Clinical Response Rate by Study Center:

Sponsor Microbiologically Evaluable Subjects (Complicated UTI or Acute Pyelonephritis)

{Study L91-059)
Lavofoxae in Lomadoxacin

loestigaor M Cumd impoved Faled L] Cumd impoved Faled

Baluk 8 7 @B75) 1 (i125) o 0O [ 2 (100.0) 0 po 0 PO
Coburn 1 1{4000) 0 PO 0 PO 2 1 $00) 0 0D 1 POoD)
Gox 37 ¥ 873) 0 PO 1 27 37 35 P48) o 0D 2 B4
Deabax 13 12623 1 @0 0 Q0 10 10 (100.0) 0 PO o PO
Faris 13 12823 1 @7 o 05 8 7 @78 1 (125) 0 PO
Fuselier (] 0(.) ©0 (.} 0 (.} 1 1 {1000} ¢ 00 o 00
Gmen 1 1(4000) 0 PO c 00 2 2(100.0) o pon o po
Griffin 3 2 687} 1 @33) 0 PO 3 1 @33) 2 ©667) [ 7]
Jemeek 1 1(4000) O QO o 00 1 o po 1 (100.0) 0 PO
Kane 3 2 g§87) °© po 1 B333) i 1 (100.0) 0 PO 0 PO
Kasler 2 2¢1000) O PO 0o 00 2 2 {(100.0) 0 PO 0o po
King 25 24 060) 0 PO 1 «0) 23 18 @83) 1 43 4 (174)
Kimba g S50 43 ¢80y 3 PO 4 @O 80 43 ¢80) 4 B89 3 6O
Koper 1 (000) 0 PO 0 PO 1 0 PO 0 pn 1 (100.0)
Leatherman O 0{.) 0 (.) 0 (.) 1 1 (100.0) 0 po) o pO)
ek i3 i §osy 1 @n 2 {i54) ii O i) i .4} i @94
Way 3 2 @82y 0 po 1 333) 3 1 @33) 1 @33) 1 333)
Wbowne 1 1¢1000) ©0 PO} 0 0O 1 0 PO 0 pD) 1 (100.0)
Rajer 1 1{i000) © Q.0 [ 7} 1 1 {100.0) 0 po 0 po
Reid 4 3 750) 1 &50) o 00 L] 4 @00y ¢ PO 1 R00)
Sarshik 9 6 B67) 3 @33) 0 PO ] 7 @18) 2 @22) g PO
Saerfer 1 1¢4000) O PO 0 POy 1 1 {100.0) 0 po o 0D
Tuske [ 4 B67) 1 (187} 1 (467) [] 3 gon) 0 po 3 $00)
Urich ] 0 {.) O {.» o (.) 1 o PO 0 Ppn) 1 (100.0)
Valanzuela 4 4{1000) O po) o 00 3 3 (100.0) 0 PO 0 00
Wik 4} 0 (.) 0 (.) 0 (.) 1 0 PO o 00 1 (100.0)
Wien 3 2 @67) 0 PO 1 @33) 3 1 833y 1 @33) 1 (33)
Zinner ] 3 H0D) 1 (167) 2 (R33) [} 8 @S0 2 @50) o PO
Combined* 74 86 (789) 9 (27) 6 #s5 T3 82 (@4R) 10 (137) 14 (i54)
Vol WM 1M @65 4 BN 4 &N W 1T @S 6 ga 1 Ny
Numbes shown in pamnth e pr ages for that catagory.

*Combined = hat lnd fewer than 10 evaisable subjacs in akher group: Balule, Cobum, Faris,

Fuseller, Gman, Grifien, Jermaek, Kana, Kaelr, Koper, Lasthanman, ey, WcC one, Rajier, Raky, Samhik, Serfer,
Tusk, Urkh, Valerzuals, Wik, Wikan, and Zinner.
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Table 8b. Clinical Response Rate by Center:
FDA Microbiologically Evaluable Subjects (Complicated UTI Only)

— e ——
Numbers shown in parentheses are percentages for that category.
*Results are presented for investigators with 10 or more evaluable patients in cach treatment group. All other

Levofloxacin Lomefloxacin
Investigator | N* Cure Improve Fail N Cure Improve Fail
e —— - e
Cox 37136 (97) |0 {(0) |1 (3) 37135 (95) |0 (0) |2 (5)
King 24 123 (96) | O (0) 11 (4) 22 117 (77) 11 (S) |4 (18)
Klimberg 42 1 36 (86) | 3 (N i3 7 38134 (89) {3 {8) J1 (3)
Other 66 | 48 (73) 11 (17) |7 (11) 61 146 (75) |5 {8) | 10 (16)
Total 169 | 143 (85) | 14 (8) 112 (7) | 158 | 132 (84) | 9 (6) |17 (11)
b ———— — e ——
Numbers shown in parentheses are percentages for that category.
“Results are presented for investigators with 10 or more evaluable patients in each treatment group. All other
investigators are combined under “other™.
Table 8c. Clinical Response Rate by Center:
FDA Microbiologically Evaluable Subjects (Acute Pyelonephritis Only)
Levofloxacin Lomefloxacin
_Ilwestigator N* Cure Improve I Fail N l Cure Improve Fail
Other 33131 (94) 36 128 (78) | 6 (17) | 2 (6)
Total 33 |31 (94) 36 |28 (78) | 6 (17) | 2 (6)
—

investigators are combined under “other”. (Note: No investigators earolled 10 or more patients per treatment group
with acute pyelonephritis who were considered evaluable by FDA.)

To allow for a dichotomous analysis of clinical response, the clinical response categories “cured” and “improved”
were combined into a single category of “Clinical Success.” Among sponsor microbiologically evaluable subjects
with complicated UTI or acute pyelonephritis, levofloxacin treatment resulted in 93.3% clinical success while
lomefloxacin treatment resulted in 89.7% clinical success, with a 95% confidence interval of [-9.2, 2.0] for the
difference (lomefloxacin minus levofloxacin) in success rates (See Table 9a). Clinical success rates were considered
therapeutically equivalent for FDA microbiologically evaluable patients with complicated UTI (see Table 9b).
Clinical success rates were not shown to be therapeutically equivalent in FDA microbiologically evaluable patients
with acute pyelonephritis (see Table 9c), however the sponsor is not required to show this. The DAIDP “Points to
Consider” document says simply that *if there is not a sufficient number of patients with pyelonephritis successfully
treated with the investigative agent (minimum: 30 patients/arm/study), the listing (in the label) should not include
pyelonephritis. No statistically significant treatment difference was detecied between levofloxacin (94% success rate)
and lomefloxacin (94% success rate), which in fact had the same observed success rates.
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Table 9a. Clinical Success/Failure Rates and Confidence Intervals by Study Ceater:
Sponsor Microbiologically Evaluable Subjects (Complicated UTI or Acute Pyclonephritis)

(Study L91-069)
Lavotbxac In Lomatoxacin
S Confderce

Investaor N Swoan” Falum' N Suweass® Falum® tmnal
Balule 8 8 (1000) O QO [} 8 (100.0) o PO { -, .}
Cobumn 1 1 (1000) © PO 2 1 ©S0D) 1 $0D, { -
Cox E 24 B P13 1 2N k4 3B p4s) e 64 8o, 76)
Owalaw 19 13 ({1000) O PO 10 10 (1000} o 00 (&0, 80)
Fars L=} 13 (1000} © PO 8 8 {100.0) 0 00 (- .)
Fusalier 4] 0 (.) 0 (.) 1 1 (100.0% 0o 00 g . )
Gmesn 1 1 1000y © PO £ 2 (100.0) o po (- . )
Grilfn 3 3 (t000) O PO 3 3 (400.0) 0 00 { - .)
Jareek 1 4 {1000y © PO 1 4 {1000) o PO { .. L)
Kane 3 2 B87) t 333) 1 1 (1000) 0 PO [ <)
Kasler 2 2 (1000) 0 PO 2 2 (100.0) 0o 00 (., . )
King 25 24 @50) t N0 23 190 @28) 4 {{74) 329, 641)
Kimba &0 4 £20) 4 PO 50 47 g40) 3 $0) 80, 430)
Koper 1 4 (1000} © PO 1 o0 pPom 1 {$00.0) { ., . )
Leatharman (4 0 (.) O (.) 1 1 (100.0) o 0O { .. L)
Malnk 13 11 48] 2 {154) 1" 10 009} 1 84 (242, 368)
May 3 2 $667) t @33 3 2 ©667) 1 @33) [ .
MoCoone 1 41 {1000) 0 PO 1 [(] 0.0 1({100.0) { .. )
Fajer 1 1 (1000} 0 PO} 1 1 (1000} ¢ PO (.. .2
Reid 4 4 (1000) O PO ] 4 $900) 1 @00) [ L)
Sarshik 9 S (1000y O PO 9 9 {1000) 0 PO { ., .)
Sarter 4 1 ¢(f000) O P.O) 1 1 (1000) o 00 (.. 2
Tuth [} & @33} 1 (167) [ 3 @on) 3 @00} [ o)
Urch 0 0 ¢C.) O (.) 1 0 po 1(100.0} t-. )
Valenzusla 4 4 (1000) O POy 3 3 (400.0) o PO [ . .
Wik 0 o (.) O (.) 1 0 oo 1 (100.0) C-. .)
Wimn 3 2 $B87}y 1 N 3 2 ®87) 1 B33) [ L)
Zinner [} 4 @B57) 2 (N3) 8 &8 (100.0) 0 pon) { .. )
Combined® 74 65 Pis) 6 P9 73 62 P49] 11 (154) 178, ( )
Toal | W5 @33 W KT N 10 @) 21 (1e3) faz, 29)
'thsdmnlnpnmunmwubrmmw
* Two-sided 85% confiderce in ] difter (omefioxacin minus inofacaoin) in chnbal

kumd and improved ) rates were cab uiawd bradyums enpling 10 or mom micbivbgically avaluable

subjeots in asoh taatmant growp.
*Combined = hat nd fewer than 10 evaluable sudjecs in akhar vestmant group: Balwle, Gobum,

Fars, Fusaliar, Guen, Grifen, Jemsek, Kana, Keeler, Kopar, Lastherman, May, MoCrone, Rajar, Redd, Sarshil,
Serfar, Tutta, Urich, Valanzusta, Witt, Wimen, and Zinnar.

Table 9b. Clinical Success/Failure Rates and Confidence Intervals By Study Center:
FDA Microbiologically Evaluable Subjects (Complicated UTI Only)

Levofloxacin Lomefloxacin
Investigator N Success® N Success 95% Confidence
Interval®

_—.————r——m ——————
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)

— e

*Resuits are presented for investigators with 10 or more evaluable patients in each treatment group. All other
investigators are combined under “other”.
*Clinical success is defined as either clinical cure or clinical improvement. Numbers shown in parentheses are

percentages for that category.
OTwo-sided confidence interval for the difference (lomefloxacin minus levofloxacin) in clinical success rate.
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Table 9c. Clinical Success/Failure Rates and Confidence Intervals By Study Ceater:
FDA Microbiologically Evaluable Subjects (Acute Pyelonephritis Only)

Levofloxacin Lomefloxacin
Investigator N Success® 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)
— e — -

*Results arc preseated for investigators with 10 or more evaluable patients in each treatment group. All other
investigators are combined under “other”. (Note: No investigators enrolled 10 or more patients per treatment group
with acute pyelonephritis considered evaluable by FDA.)

*Clinical success is defined as cither clinical cure or clinical improvement. Numbers shown in parentheses are

percentages for that category.
°Two-sided confidence interval for the difference (lomefloxacin minus levofloxacin) in clinical success rate.

Clinical Response by Pathogen
Clinical response rates for sponsor microbiologically evaluable subjects with complicated UTI or acute pyelonephritis
and infected with uropathogens of interest alone or in combination with other pathogens are shown in Table 10a. E,

coli and K. pneumoniae were the most prevalent pathogens in both treatment groups.

Table 10b summarizes clinical response by pathogen for FDA microbiologically evaluable patients with complicated
UTI and Table 10c summarizes clinical response by pathogen for FDA microbiologically evaluable patients with
acute pyelonephritis. The FDA analyses include only those pathogens requested by the sponsor in their label.
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Table 10a. Clinical Response Rates for Subjects with Pathogeas of Primary Interest :
Sponsor Microbiologically Evaluable Subjects (Complicated UTI or Acute Pyelonephritis)

(Sludy L91-058)
Lavofloxac in Lomefbxacin

Pathogen fom

Urina Gutum ~ Cuwd Impoved Faled | Cumd lmproved Faled
Eechasichin ook 19 07 @309 7 B89 5 849 118 103873) 0 $.95 5§ M
Kebeinla preumoalas 3 2003} 1 B8y 2 £ 25 2000 0 PO 5 R0D0)
Fromwus: minbils 11 g 818) 2 182) 0 PO 9 7078) 4 ({H14) 1 {1.0)
ferydomonas aenpircea 9 8 889) ¢t i) 0 Q0N [ 4087) 0 PO 2 §33)
Streproocous fazcals 8 4 B0D) 1 f128) 3 @718) 8 T878) o Q0 1 (128)
Enwmrobacter cloacas 7 6 @57) O PO 1 (143) 3 4487) O PO 2 @33)
Chrobacser ieundl ] 4 882) 0 pO 2 &) 4 3760) 1 @80) 0 PO
Entembachr atropenss -4 g¢oo0) 0 POy O PN 1 4@67) ¢ @33) e pm
Total By Subject 200 181 (965} 14 B7) 14 $7) 20¢ 167¢49) 16 @8 21 (103)

Kumbes shown in pamntheses are pamanages for that cawgory.
* Na5 in eittar veatment group.
* N = number of subjacts who had that pathogen abre or in combinaton with otwr pathogens.

Table 10b. Clinical Response for Subjects with Pathogens of Primary Interest:
FDA Microbiologically Evaluable Subjects (Complicated UTI Only)

Levofloxacin Lomefloxacin
Pathogen N* Cure Improve Fail N* Cure | Improve Fail
Citrobacter freundii 513 (60) ] O (0) {2 (40) 413 (75) 1 (25) 0 (0)
Entercbacter cloacae 5S}15 (100) | O (0)y | O (0) 614 (67)10 {(0) |2 (33)
Escherichia coli 92 | 80 (87) |7 (8 |5 (5) 78 |72 (92) | 4 (5) | 2 {3)
Klebsiella oxytoca 211 (50)]|1 (50) 10 (0) 1]1 (100) |O {0}y ] O (0)
Klebsiella pneumoniae Proteus | 28 | 25 (89) | 1 (4) 1 2 (7) 24119 (79) | o (0) |5 (21)
mirabilis 108 (80) ]2 (200 ]0 (0) 917 (78) |1 (11) §J1 (11)
Pseudomonas aeruginosa 716 (86) |1 (14) | O (0) 6|4 (67) 0 (0) | 2 (33)
Staphylococcus saprophyticus 1 1 (100) 0 (0) 0 (0) 0|0 (-) 0 (-) 0 ()
Streptococcus agalactiae 2|2 (100) J O {(0) JO0 (0) 3|2 (67) |0 (0) |1 (33)
Enterococcus faecalls 613 (50) |1 (17) |2 (33) 717 (100) | O (0) | O (0)
t e —_— —
Numbers shown in parentheses are percentages for that category.
*N=number of subjects who had that pathogen alone or in combination with other pathogens.
Table 10c. Clinical Response for Subjects with Pathogens of Primary Iuterest:
FDA Microbiologically Evaluable Subjects (Acute Pyelonephritis Only)
Levofloxacin Lomefloxacin
‘ Pathogen N* Cure Improve Fail N* Cure Imprcve_ Fail
Escherichia coli 22122 (100) | O (0 10 (0) 31125 (81 15 (16) |1 (3)
e ——— —_

Numbers shown in parentheses are percentages for that category.
*N=number of subjects who had that pathogen alone or in combination with other pathogens.
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The clinical response rates by diagnosis are presented in Table 11a for sponsor microbiologically evaluable subjects
and in Table 11b for FDA microbiologically evaluable subjects. Among the sponsor microbiologically evaluable

subjects in the levofloxacin treatment group, clinical success (cured plus improved) was achieved by 93.0% of

subjects with complicated UTI, 94.7% of subjects with acute pyelonephritis, and 95.7% of subjects with
uncomplicated UTI. In lomefloxacin-treated subjects, the corresponding proportions of subjects with clinical success

were 88.5%, 94.9%, and 94.4%, respectively.

Table 11a. Clinical Response Rates by Diagnosis: Sponsor Microbiologically Evaiuable Subjects

(Study L91-059)
Levofoxac in Lomefbxacin
Diagrosis N Cumd Impoved Faled N Cumd improved Faled
~ Compicand UTI 174 145 p48) 4 82 12 ¢0 ‘IE 135 B24) 10 B.1) 19 {i35)
Acue Pyebnephis 38 3B E47) 0 PO 2 683 I 3 @95) 6(154) 2 61
Uncompicaed UT 23 19 ¢28) 3{30) 143 18 15 @33) 2(1.9) [-E.)]

Numbers shown in pamntheses are pemenuges for that catagory.

Table 11b. Clinical Response by Diagnosis: FDA Microbiologically Evaluable Subjects

Levofloxacin Lomefloxacin
| Diagnosis N* Cure Improve Fail N* Cure Improve Fail
Complicated UTI 169 | 143 (85) |14 (8) |12 (7) | 158 | 132 (84) | 9 (6) |17 (11)
Acute Pyelonephritis 33|31 (s4) |0 (0) [2 (6) 36|28 (78) |6 (17) |2 (6)
Uncomplicated UTI 30|26 (87) |3 (10) ]1 (3) 27|21 (78) {3 (11) |3 (11)
(Total 232 1 200 (86) |17 (7) |15 (6) | 221 | 181 (B2) |18 (8) | 22 (10)

Numbers shown in parentheses are percentages for that category.
*N=number of subjects who had that diagnosis.

Table 12 displays the clinical response rates for sponsor microbiologically evaluable subjects by diagnosis and
severity. Clinical success rates were similar for mild/moderate versus severe infections. However, the number of

subjects with severe infections in both groups was quite small.

Table 12: Clinical Response Rates by Diagnosis and Severity of Infection:

Sponsor Microbiologically Evaluable Subjects

{Study L91-069)
Lavofioxss in Lomafoxacin
N Cumd impowed  Faled N Cund improwed Faled

Complieawd UT

Sever [} § @33) 14467} 0O 4 3 @6D) 0 PO 1@80)
Mit‘Moderate 105 140 P48) 13 79 12¢3) 161 133 @28) 10 €2 18(112)
Aowe Pynionephritis

Sevan 4 4(000) O PpO) 0O 2 2 (100.0) 0o Q0 0 PO
Mit¥Moderase H 32 f41) 0 PO) 289 7 20 (qa4) 6{182) 2 B4)
Toal Complicamd UTY

Aovwe Pyeloaephrils

Severe 10 9 800) 1(100) 0Q0.0) [ ] 8 ¢333) 0Q 1(167)
Mitivioderate 0 172 §64) 13 B5) 470 108 R $18) 16 8.9 20(10.1)
Uncamplicawd UTI

Mi’Moderasa 23 19 §28) 3{30) 143 8 15 @33) 2{41.4) 168
Numbers shoun in pamntheses are p wges for that cawgoty.
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Clinical Signs and Symptoms

The proportions of spoasor microbiologically evaluable subjects with resolution or improvement of clinical signs and
sympioms of UTI at the posttherapy visit are presented in Table 13. In general, for both the levofioxacin and
lomefloxacin treatment groups, individual signs and symptoms resolved or improved in more than 90% of the
subjects, except for incontinence (approximately 70% in both treatment groups).

Table 13: Proportion of Subjects with Resolution or Improvement in Clinical Signs and Symptoms Posttherapy
Clinical Assessment: Sponsor Microbiologically Evaluable Subjects (Complicated UTI or Acute Pyelonephritis)

(Study L981-059)
Levofoxadn Lomefioxacin

Signs and Symptoms Resotved* (%) Improved™ (%) Resolved** (%) Improved'* (%)

Dysuris 150161 (932) enelt @37 1231 37 (898) TH37 (CR)]
Frequency 146169 (864) 13169 @0 1447168 (85.7) 11168 (3]
Urgency 120146 (622) 16146 (11.0) 137153 (89.5) 6A 53 (38)
CVAFiank Pain 63/ 66 (955) 266 (30) 55/ 65 (B456) 8/ 65 (123)
Chils 371 38 (74) 1/ 38 (256) 42/ 43(97.7) o/ 43 oo
Fever §31 54 (961) 0 54 (00) §5/ 56 (982) o/ 56 o
incortinence 28/ 63 (480) 157 (238) 43/ 65(662) 6/ 65 82
Nauses 16/ 16 (100.0) 07 16 (0.0) 19/ 19100.0) o 19 on
Vomiting 4/ 4 (100.0) o 4 (00) 4/ £1000) o 4 (0.0)

UTI = wrinary frect infection, C VA = cos{overtebral angle.

* Signs and symptom present ol admission and absent et posttherapy eveluation.

* Signs and symptoms were graded as none, mild, moderale, or severe. Improvement was defined as a
decrease in severty category wthoul complete resokgion.

“‘Denom inator represents number of subjects with that sign or symptom et admission.

Microbiologic Results
In vitro susceptibility of all pathogens isolated at admission in the sponsor modified intent-to-treat subjects with an
admission pathogen is represented in Table 14.

Table 14: In Vitro Susceptibility of All Pathogens Isolated at Admission:
Sponsor Modified Intent-to-Treat Subjects With an Admission Pathogen

(Study L91-059)
No. (%)" of Pathogens
Susceptibilty of Pathogens Levofioxacin Lomeflox acin
Susceptble 252 (96.6%) 224  (85.8%)
Moderately Susceptble- 4 {1.5%) 20 {7.7%)
Resistant 5 (1.9%) 17 (8.5%)
Unknown 3 2
Total No. Pathogens 264 263

*Percentages were based on number of pathogens with known susceptbiilies.
Pathogens were isolated from 255 subjects in the levofloxacih group and 254
subjects in the lomefloxacin group.
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Microbiologic Eradication Rates by Subject

The microbiologic eradication rates at the posttherapy visit for subjects with complicated UTI or acute pyelonephritis
who were evaluable by the spoasor for microbiologic efficacy are summarized by treatment group and study center in
Table 15a. Among sponsor microbiologically evaluable subjects, the cradication rate was 94.7% in the levofloxacin
treatment group, compared with 92.6% in the lomefloxacin treatment group. The 95% confidence interval for the
difference (lomefloxacin minus levofloxacin) in eradication rates was [-7.0, 2.8). Microbiologic eradication rates are
summarized by treatment group and study center for FDA microbiologically evaluable patients with either
complicated UTI or acute pyelonephritis in Table 15b, for FDA microbiologically evaluable patients with complicated
UTI in Table 15¢, and for FDA microbiologically evaluable patients with acute pyelonephritis in Table 15d. In all 3
FDA analyses, no statistically significant treatment differences are detected. In patients with either complicated UTI
or acute pyelonephritis and in patients with complicated UTI (FDA analyses), levofloxacin is considered
therapeutically equivalent to lomefloxacin. In patients with acute pyelonephritis (FDA analysis), the sponsor is not
able 1o show therapeutic equivalence but they are not expected 1o (recall the DAIDP “Points to Consider” document
requires only 30 acute pyelonephritis patients/arm/study for consideration, thus the studies are never powered to
show therapeutic equivalence in acute pyelonephritis). For patients with acute pyelonephritis considered
microbiologically evaluable by FDA, levofloxacin obtains a 91% eradication rate while lomefloxacin obtains a 94%
eradication rate.

Table 15a. Microbiologic Eradication Rates and Confidence Intervals by Study Center:
Sponsor Microbiologically Evaluable Subjects (Complicated UTI or Acute Pyelonephritis)

(Study L91-089)
Lavofbxac in Lomefxasin

9% Confkierce
Ivastgaor N Endicsed®  Persirnd N Eracic ssac™ P [’ r
Bakule 8 8 (100.0) 0 QO 9 9 (100.0) 0 PO (.. )
Coburn 1 1 (100.0) o £0 2 1 ©OD) 1 $00) C., .)
Cox 37 37 (1000} O @O0 37 37 {4000) O PO 14, 14)
Onabaw 13 13 (100.0) 0 PO 10 10 (100.0) 0 OO 50, 80)
Fars 13 13 (1000) 0 QO & e¢000) © PO .0 -1}
Fuseliar 0 0 (.) O (.) 1 1 1000y o PO (.. -}
Gmen 1 1 (1000) O QO 2 2 (1000} O OO -, .)
Griffin 3 3 (1000) O @O 3 2 ©&7) 1 @33) t., -)
Jamoak 1 1 (i000) ©0 OO ] 1 {1000) O© @O (-¢ )
Kana 3 3 (1000) O PO 1 1 44000) 0 QO .. .3
Kaslnr 2 2 00.0) o 00 ] 2 {(100.0) 0 PO ¢ .. -}
King 25 23 @20) 2 @0 8 22 @3 i @3 (120, 19.3)
Kimbasg 60 49 @60} 1 Q0 50 47 @40} 3 &0 RE, 45)
Koper 1 1(1000) © OO0 1 o 0o 1 (100.0) (., .)
Lastharman 0 0 (.) O {.) 1 1 (1000) O PO .. )
Makk 13 11 848) 2 {84} 1" 10 909) 1 89 (M2 388)
May 3 2 @87 1 333) 3 e @87) 1 @33) (.. -)
McCrora 1 4 (1000) 0 0O 1 0 0D 1 {400.0) ¢ . -}
Rajer 1 1 (4000) O OO 4 41 (1000) o0 OO (- )
Rald 4 3 @S0) 1 @s0) 8 4 @00) 1 @oo0) (.-, -}
Sarshik 9 9 (1000) O @©.0) 9 S (1000) © @0 (-0 )
Sarker 1 1 (1000) 0 0O 1 1 (1000) 0 OO (.. .}
Tute 3 5 #33) 1 (67) ¢ 5 833 1 {87 ., .)
Urch 0 0 (.) 0 (.) 1 1 {1000) 0 PO (-. .)
Valenzusla 4 4 (4000) 0 00 3 3 (1000) 0o 00 { .. .}
wr 0 0 ¢.) O (.) 1 o oo 1 (100.0) (., <)
Wiren 3 2 @87) 1 @33) 3 1 @3) 2 p67) (.. .)
Tinoer 6 4 P87} ¢ B33 8 8 t1000) © PO t.. .)
Combinad’ bal 65 @13) ¢ 03 73 6 P83) 10 (137) 182 82)
Toat W W PAT) 1 B WM D s B FA §70, 28)
* Erdivaton of all pathogens solawd for a subject at admasd

* Numbets shown in pamheses AR pe ugas for that casgofy.

< Two-sided 95% confdenca inenval aound the difference (omafbxacin minus lavoficcacing in microbb bgic
aadbaton mus warn sacummd be stiudy cstre enolikg 10 or more mibrobibbgically svaluable subjeots in ssoh
TRAMENt QIOUP.

*Combired = hat led fewer than 10 evaluable subjos in either veatment group: Bakule, Goburm, Fars,
Fuselar, Guen, Griflen, Jemani, Kane, Kaelr, Koper, Laatherman, May, WoC one, Rajler, Reid, Sarshil| Serfer,
Tutle, Urich, Valsrzuela, Wity, Witmn, and Zinner,

186




Medical and Statistical Review for Complicated Urinary Tract Infections: Study L91-059

Table 15b. Microbiologic Eradication Rates and Confidence Intervals By Study Center:
FDA Microbiologically Evaluable Subjects (Complicated UTI and Acute Pyelonephritis Only)

combined under “other”.

*Numbers shown in parentheses are percentages for that category.
“Two-sided confidence interval for the difference (lomefloxacin minus levofloxacin) in microbiologic eradication rate.

"Results are presented for investigators with 10 or more evaluable patients in each treatment group. All other investigators are

Levofloxacin Lomefloxacin
Investigator | Eradication® N Eradication 95% Confidence
Interval®

Cox 37 37 (100) 37 37 (100) 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)

Table 15c. Microbiologic Eradication Rates and Confidence Intervals By Study Center:
FDA Microbiologically Evaluable Subjects (Complicated UTI Only)

combined under “other’

Levofloxacin Lomefloxacin
Investigator N® Eradication® N Eradication 95% Confidence
Intervalc©

Cox 37 37 (100) 37 37 (100) N/A

King 24 22 (92) 22 21 (95) (-14.6, 22.2)
Klimberg 42 42 (100) 38 36 (95) (-14.9, 4.3)
Other 66 60 (91) 61 53 (87) (-16.5, 8.5)
Total 169 161 (95) 158 147 (93) (-=7.9, 3.5)

*Numbers shown in parentheses are percentages for that category.
©Two-sided confidence interval for the difference (lomefloxacin minus levofloxacin) in microbiologic eradication rate.

- —— —
*Results are presented for investigators with 10 or more evaluable patients in each treatment group. All other investigators are

Table 15d. Microbiologic Eradication Rates and Confidence Intervals By Study Center:
FDA Microbiologically Evaluable Subjects (Acute Pyelonephritis Only)

Levofloxacin Lomefloxacin
Investigator | . EradicationP N Eradication 95% Confidence
Intervalc®
Other 33 30 (91) 36 34 (949) (-11.7, 18.8)
Total 33 30 (91) 36 34 (94) (-11.7, 18.8)

FDA. All investigators are combined under “other”.

*Numbers shown in parentheses are percentages for that category.
CTwo-sided confidence interval for the difference (lomefloxacin minus levofloxacin) in microbiologic eradication rate.
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Microbiologic Eradication Rates by Pathogen

The microbiologic eradication rates at the posttherapy visit for the sponsor microbiologically evaluable subjects with
complicated UTI or acute pyelonephritis in each treatment group are summarized by pathogen category and pathogen
(N2 5 for either treatmeat group) in Table 16a (only includes pathogens isolated from urine). The overall
microbiologic eradication rates by pathogen in subjects with complicated UTI or acute pyelonephritis in the
levofloxacin and lomefloxacin treatmeat groups were 94.9% and 92.3%, with a 95% confideace interval of [-7.5, 2.3]
for the difference between treatments (lomefloxacin minus levofloxacin), assuming indepeadence of multiple
pathogens and multiple strains within a subject.

Table 16b summarizes microbiologic eradication rates by pathogen and pathogen category for FDA
microbiologically evaluable subjects with complicated UTI. Table 16c summarizes the same information for FDA
microbiologically evaluable subjects with acute pyelonephritis. Note: Eradication rates for individual pathogens (in
FDA analyses) are shown only for those pathogens requested by the sponsor in their label,

Table 16a. Microbiologic Eradication Rates Summarized by Pathogen Category and Pathogen:
Sponsor Microbiologically Evaluable Subjects (Complicated UT] or Acute Pyelonephritis)

{Study L91-069)

Levcflokadn Laneflonadin
Urine Culures: 95/ Coonfidence
Pathogen C ategorpPathagen N Eradicated N Eradicated inerval
Pahogen Category
GianPosiive AacticPattogens 19 15 (6.9 18 13 @G22 311, a7
Gram-Negative Aetchio Padhogens 198 191 (%69 190 179 (4.2 81, 22
Taal by Pathogen 217 206 (94.9 208 12 (923 <75, 23
Taal by Subject 203 188 (94.9 204 189 (32§ 10, 2.8
Pathogen’
Esdwridia ok 1us 18 (3832 18 116 1983 41, 24
Kobricl s pravcemorise k)| 29 (938 25 23 (320 <173. 142
Frowce mirabits " 11 (1000 9 9 (100.0 - -
Samaaxe leecalts 8 4 500 8 6 (7sQ - -
Poansdonenas seephors 9 8 (839 6 4 (667 - -
Ervevcbaer doscas T 6 859 6 4 (687 - -
Gircbacter ourdi 6 4 (661 4 4 (100.0 - -
Ertarobacter searapmey 2 2 (1000 [ 6 1100.0 - -

* Numbers shown in parertheses are pescentages for that oabegory.
* Twosided 954 wﬁ&umduuﬂhd«wlmmwhnqm
sradioation tates v ar e osiodated for pathogans with 10 or more admission isolates in each seatment graup.
+ * Eradiostion of all psthogens isd ated for a subject &t admission.
* NaS for either westment group.
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Table 16b. Microbiologic Eradication Rates by Pathogen Category and Pathogen:

FDA Microbiologically Evaluable Subjects (Complicated UTI Only)

Pathogen Category/Pathogen

Pathogen Category
Gram-positive aerobic pathogens
Gram-negative aerobic pathogens

Total by pathogen
Total by subject

Pathogen

Citrobacter freundii
Enterobacter cloacae
Escherichia coli
Klebsiella oxytoca
Klebsiella pneumoniae
Proteus mirabilis
Pseudomonas aeruginosa
Staphylococcus saprophyticus
Streptococcus agalactiae
Enterococcus faecalis

e ——————

Levofloxacin Lomefloxacin
95%
N Eradicated?* N Eradicated® Confidence
Interval® _
13 11 (85) 13 10 (77) (-45.5, 30.2)
161 155 (96) 146 139 (95) (-6.3, 4.1)
174 166 (95) 159 149 (94) (-7.2, 3.8)
169 161 (95) 158 147 (93) (-7.9, 3.5)
S 3 (60) 4 4 {100) -
5 5 (100) 5 4 (80) -
92 91 (99) 78 78 (100) (-2.2, 4.4)
2 2 (100) 1 1 (100) -
28 26 (93) 23 22 (96) (-13.8, 19.4)
10 10 (100) 9 9 (100) -
7 6 (86) 6 4 (67) -
1 1 (100) (4] 0 (-) -
2 2 (100} 3 2 (67) -
6 _4 (67) 7 6 (86) -

*Numbers shown in parentheses are percentages for that c_atcgory.
*A two-sided confidence interval for the difference (lomefloxacin minus levofloxacin) in microbiologic eradication
rate was calculated for pathogens with 10 or more admission isolates in each treatment group.

Table 16c. Microbiologic Eradication Rates by Pathogen Category and Pathogen:

FDA Microbiologically Evaluable Subjects (Acute Pyelonephritis Only)

Pathogen Categorz/Pathogen

Pathogen Category
Gram-positive aerobic pathogens
Gram-negative aerobic pathogens

Total by pathogen
Total by subject

Pathogen
Escherichia coli

*Numbers shown in parentheses are percentages for that category.
*A two-sided confidence interval for the difference (lomefloxacin minus levofloxacin) in microbiologic eradication
rate was calculated for pathogens with 10 or more admission isolates in each treatment group.
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Levofloxacin Lomefloxacin
N Eradicated* N Eradicated*
——
5 3 (60) q 2 (50)
31 30 (97) 33 33 (100)
36 33 (92) 37 35 (95)
33 30 (91) 36 34 (%94)
22 22 (100) 31 31 (100)

95%
Confidence
Interval®

(-6.1, 12.6)

(-11.4,
(-11.7,

17.3)
18.8)

N/A
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The one pathogen that was isolated from blood (E. coli in lomefloxacin-treated subject §JJJlpwas eradicated.

Microbiologic Eradication Rates by Diagnosis and Severity of Infection

The posttherapy microbiologic eradication rates for sponsor microbiologically evaluable subjects in each treatment
group arc summarized by diagnosis and severity of infection in Table 17. Subjects with complicated UTI had
infection eradication rates of 95.3% and 92.1% after treatment with levofloxacin and lomefloxacin, respectively,
whereas subjects with acute pyelonephritis had infection eradication rates of 92.1% and 94.9%, respectively. For
subjects with complicated UTI or acute pyelonephritis, microbiologic eradication rates were consisteatly >90% for
mild/moderate infections.

Table 17: Microbiologic Eradication Rates Summarized by Diagnosis and Severity of Infection:
Sponsor Microbiologically Evaluable Subjects

{Study L91-059)
Levoflokacin Lomefloxacin
N  Eradicsted” Pasisted N Eradicated” Persisted

Complicated UTI
Totd Severe By Pathogen 6 6 (1000 0 @©O S 3o 2 «€a.q
Totd Severe By Subjeat 6 6 (100G 0 OO 4 3 (Mo 1 zsaq
Totd MildM™oder s By Pathogen 170 162 (353 8 @M 163 151 (328 12 4
Total MildModec ate By Subject 165 157 (352 8 4.8) 161 149 (929 12 s
Total Complicated UTI By Pathogen 176 168 (55 8 4.5 168 154 (91.7) e~ @3
Total Complicated UTi By Subject 1M 163 (353 8 4.7 165 152 (321) 13 (.9
Acwue Pyelonephsitis
Totd Sevae By Pathogen 4 4 (1000 O (0O 2 20000 © 0.0
Totd Severe By Subjeat 4 4 (1000 O (0.O) 2 211006 O 00
Total Mild™oder sw By Pathogen 37 M (919 361 38 36947 2 c3
Total MildModer ate By Subject M 3N 9123 3 @86 3T 3 (468 2 54)
Totd Acuse Pyeloneghvitis By Phogen 41 38 (3277 3 (7.3) 40 38 (50 2 50
Total Acute Pyelonephwitis By Subject 38 35 (321) 3 (7.9 33 3149 2 51
Compliosted UTVAoute Pyelonepheids Combined
Totd Sevae By Padhogen 10 10 (1000 O (00) 7 she 2Z @288
Total Severe By Subject 10 10 (1000 O (0O 6 SM@3I 1 en
Tota MildModer st By Pathogen 207 196 ({0 11 (53) 201 187 (A0 114 .0
Towl MildModerate By Subject 189 188 9 N1 595 198 184 (3293 14 1)
Total Complicated UTIPyelonepivitis
By Pathogen 21T 206 (M9 11 (51) 206 192 (323 10¢ an
Toual Complicaied UTlPyelorephiits
By Subject 209 198 (4.7 11 53 204 189 (92 1S (X))
Uncomplicated UTI
Totd MilkdModer aw By Pathogen 23 2 (57 143 19 17 838 2 109
Toust MikdModer ste By Subject 23 2 (50 1 43 18 16 (889 2 a1y
Total Uncomplicswd UTIByPadogen 23 22 (957 1 4.3) 19 170839 2 10s
Total Uncomplicated UTI By Scbject 23 2 (%57 143 18 16 (889 2 (1A R )]

Numbers shown in parentheses & e percentages for that category.

UTl = winary vact infecion.

* Eradiostion razes by subject seflect eradiostion of al pathagers Isolated for a sublect at admission

* Categaies of ‘petsisted” and “unknown” combined to creste pasisted column

* Subjecqfififvas mheﬂdoglodlvovduaﬂodnwdﬂnd talre; the miaotiologo esadioation rate Is urknown
because tha postther apy cuse was done 1 dey postther

¢ Subject an uninown micrcblologio reponse far hadnkshnDMﬂ.hovm this subject vas
mioobiologodly evalustie due 1w diniosl falue.
* Subjece WBEI-had an urkrown microblologio resp fa $he adnission pathogen, how ever, this subject was

miaobiologodly evalustie due o dirical falue
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Superinfection

In the sponsor microbiologically evaluable group, six subjects in the levofloxacin treatment group and 12 subjects in
the lomefloxacin treatment group developed superinfections and had the superinfecting organisms isolated at the
posttherapy visit (Sec Table 18). For these subjects, eight of the isolates with known susceptibility information were
susceptible or moderately susceptible to both levofloxacin and lomefloxacin, and four were resistant (o both study
drugs. In addition, four pathogens were susceptible or moderately susceptible to levofloxacin and resistant to
lomefloxacin; the susceptibility to both study drugs was unknown for two isolates.

Table 18. Lists of Subjects with Superinfections: Sponsor's Microbiologically Evaluable Subjects

{Study L91-069)

Susceptblity

Subject Type of
Number Period P athogen Specimen Levosoxadn Lometioxecin
Lovaflozecin

P osttherapy Streptococcus sanguss Urine Susceptible Reasistant

P osttherapy Enterococcus Urine Resistant Reastant

P ostthermpy Acinetabacter calcoaceticus  Urine Susceptible Suscaplible

P osttherapy Kiebslella pneumonise Urine Susceptibie Susoeptible

P osttherapy Streptocaccus feecahs Urine Susceptible Resigent

P ostthempy Streplococcus feecalis Urine Susceptible Susceptible
Lowefianacin

Posttherapy Clrotacter Urine Susceptible Susceptible

P osttherapy Kivbaiella pneumonise Urine Susceptible Susoeptible

Posttherapy Streptococcus feecalis Urine Ressant Resstart

P osttherapy Staphylococcus aurevs Urine Resigtent Rosistant

P osttherapy Klobsiells pneumonioe Urine Susceplible Moderate

P osttherapy Staphyto Urine Unimown Unknown

P osttherapy Entervcoccus Urine Unknown Unknown

Posttherapy Kiedsietla Urine Susceptible Resistont

P osttherapy Klobsiells pneumoniae Urine Susceptible Susceptible

P osttherapy Sematia marcescens Urine Moderate Resistant

P osttherapy Enterocaccus Urine Resigent Rosistant

P osttherapy Sitreplococcus feecahs Urine Susceplible Susceplible

Microbiologic Response at Long-Term Follow-Up ,

Of the 336 sponsor microbiologically evaluable subjects with complicated UTI or acute pyelonephritis for whom data
were available at the long-term follow-up and for whom their long-term response was neither "unknown” or “not
applicable”, 12 (6.7%) of 178 levofloxacin-treated subjects and 14 (8.9%) of 158 lomefloxacin-treated subjects had a
microbiologic relapse. In most cases the pathogens isolated from relapsed subjects were still susceptible to both
levofloxacin and lomefloxacin. Among microbiologically evaluable subjects, reinfections (i.c., an infection in which
an organism other than the original admission pathogen was isolated) were seen in 15 levofloxacin-treated subjects,
and 18 lomefloxacin-treated subjects. In most cases, the isolates were found to be susceptible to both study drugs.

Summary of Key Efficacy Results

The clinical success rates and microbiologic eradication rates are summarized by diagnosis for the levofloxacin and
lomefloxacin groups in Table 19 for various sponsor analysis groups. There was concordance between the clinical and
microbiologic responses based on a cross-tabulation of clinical response versus microbiologic response (Sec Table
20).
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Table 19: Summary of Sponsor Key Efficacy Results: Clinical and Microbiologic Response Rates at Posttherapy for
Subjects With Complicated UTI or Acute Pyelonephritis

{Study L91-069)
Levofoxadn Lomefloxacin
Clinical Succsss Clhvical Success
or Microblologic or Microbiologic 85% Contidence
Response/Group Emdicetion Retey’ Eradicetion Retes* interval®
nicel
Microbi alogically Evelusbie
Complcated UTI 159471 (830) 146465 (885)
Acute Pyeloneptritis 367 38 (84.7) 371 39 (948)
Complicated UTUAGute Pyelonephritis 185208 (833) 183204 (89.7) (82, 20)
Modified intentto-Trest
Complicated UT! 2162%2 (834) 193230 (839)
Acute Pyeionephritis 49/ 55 (891) 0/ 56 (893)
Compiicated UTiAcute Pyelonephritis 5287 (923) 243286 (85.0) 127, 20
Microti logic Resgonse
Microbiologically Evelusbie
Complicated UT| 1831471 (853) 152165 (82.1)
Acute Pyeloneplritis 35/ 38 (8241) 377 39 (849)
Compicated UTl/Acute Pyelonephiitis 198209 (84.7) 189204 (928) (0, 28)
Modified intentto-Treet With an Admission Pathogen
Complcated UT! 170187 (909) 1621183 (865)
Acule Pyeionephitis 35/ 42 (833) 40/ 47 (85.1)
Complcated UTi/Acste Pyslonephiitis 2052208 (895) 2021230 (6878) 7. 43)

“ Denominator for cliinical success rele = cured + improved + failed + unable to evealuate,

Denominator for microbiologic eradicstion = eradication + persistence + unknown.
* Two-sided 95% confdence interval around the ditisrence (lometoxacin minus

levotoxadn) in dinical success or microbiologic eradication retes.
NOTE: Microbiologic eradication retes presented in this teble are by subjedt, ie., refed
eradicalion of sll pathogens isclated for @ ssbject st edmission.
UT! = urinary tract infeclion

Table 20: Summary of Sponsor Key Efficacy Results: Cross-Tabulation of Microbiologic Response Versus Clinical
Response at Posttherapy for Microbiologically Evaluable Subjects With Complicated UTI or Acute Pyelonephritis

(Study L91-059)
ChHnical Response
Lavofbxac in Lomeflaxacin

Micobiobge Resporse N Gund mpoved Falad ] Cumd mpoved Falnd
OCuomplicand UTY

Endbamed 103 14 @83) 13 8O 6 GO 2 14 P82y w0 @6 & B3I

Pesswd 8 1 (125) 41428) © g80) 13 2 (154) O QO) 11 P48)
Aowe

Endbaed 8 {1000} 0 0O) O OO I 3 E38) S HIB 1 RN

Petsiswd 32 41 @G33) 0 o0y 2 P87) 2 0 PO 1 §00) 1 @OD)

U THAsw

m m” 13 85 6 8O 1% 465 P73) 15 @9 O HB8

Pecsiswd 14 2 (t82) 1 Py 8 P2 5 2 {133) 1 67) 12 @OD)

NOTE: Mrobiobgic emdivation s presentd in this table are by suject, Le., mflect eadc ation of all pathogens

isolsed for a subject art xdimission.
UTI = urinasy vmct infection
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SAFETY RESULTS

Table 21 summarizes the incidence of adverse eveats by body system. The most frequeatly reported adverse eveats
in both treatment groups occurred in the gastrointestinal (approximately 11% incideace in both treatmeat groups) and
nervous systems (approximately 7% incidence in both treatment groups) and consisted primarily of headache, nausea,
constipation, diarrhea, and dizziness. The frequency of adverse eveats within the different body systems was
geaerally similar in the two treatmeat groups, except for skin and appendages disorders such as pruritus and
photosensitivity reaction (1.8% for levofloxacin and 7.5% for lomefloxacin). The majority of adverse events were
mild or moderate in severity; 21 subjects had adverse events considered marked in severity (10 in the levofloxacin-
treated group and 11 in the lomefloxacin-treated group). Eight (2.5%) levofloxacin-treated subjects and 16 (5.0%)
lomefloxacin-treated subjects had adverse events considered by the investigator to be probably or definitely related to
study drug (drug- related). Two subjects had marked drug-related adverse eveats (one in the levofloxacin-treated
group with rash and one in the lomefloxacin group with herpes simplex and photoseasitivity reaction). Of the 647
subjects evaluable for safety, 27 (4.2%) subjects discontinued study drug due to adverse events, nine (2.8%) of the
325 subjects evaluable for safety in the levofloxacin group and 18 (5.6%) of the 322 subjects evaluable for safety in
the lomefloxacin group. These adverse events included primarily gastrointestinal complaints or skin disorders in the
levofloxacin group (nausea and pruritus) and gastrointestinal complaints, skin disorders, psychiatric disorders, or
central and peripheral nervous system-related symptoms in the lomefloxacin group (mainly nausea, dizziness,
insomnia, and pruritus).

Four (1.2%) subjects in the levofloxacin treatment group and seven (2.2%) subjects in the lomefloxacin treatment
group reported serious or potentially serious adverse events, only one of which (dyspnea in a subject who took
levofloxacin) was potentially drug-related. The remaining serious adverse events were most likely related to the
subjects’ underlying conditions. One subject in each treatment group died shortly after participating in the study, but
neither death was attributed to study drug. Clinically significant treatment-emergent changes in clinical laboratory
tests, physical examinations, and vital signs occurred infrequently and were generally comparable between the two
treatment group.
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Table 21: Incidence of Adverse Events Summarized by Body System: Subjects Evaluable for Safety

{Study L91-059)

Lewotoxadn Lomefioxacin
AN=325) N=322) 95% Conidence

Body System No. %) No. (%) intorvai®

Gestrointestinal System Disorders % (111) % (112) 9, 51
Ceniral & Peripheral Nerwous Sysiem Disorders 2t (65 2B @1 (34, 47
Body as a Whole - General Disorders 10 G9) 15 (4D 15 47
P sychiatric Disorders 1T Q) 1" @3 07, 51
Skin and Appendages Disorders 8 (18) M 05 Q2 90)
Muscatoskeletal System Disorders 6 (18) 6 (19 (2, 23)
Respiratory System Disorders § (5 8 (25) (14, 33)
Vision Disorders 2 (05 0 (D) 16, 04)
Metabolic and Nuirtional Disomders 2 (058 1 (03 15, 09)
Heeort Rate end Rhwthm Disorders 2 (05 1 03 15 09)
Plaieiel, Bleeding & Clotting Disorders 2 (5 2 (©8) (14, 14)
Reprodudtive Disorders, Female' 2 (10 4 (48 1.7, 34)
Hearing and Vestibuler Disorders 1 03 1 (03 10, 10)
Special Senses Other, Disorders 1 ©3) 2 @8 08, 15)
Cardiovasculer Disorders, General 1 @©3 1 ©3 “10, 10)
Vesauler (Exiracardiac) D isorders 1 (03 3 @©9 0.2, 20)
Urinsry System Disorders 1 ©3) 4 (12 08, 24)
Reprodudive Disorders, Male® 1 (08) 1 @0 28, 31)
Neoplasms 1 (03 0 OO 11, 04)
Resistence Mechanism Disorders 1 03 ¢« (12 08, 24)
Totsl wih Adverse E vents (%) T4 (28) 100 (1 .1) (13, 152

“Two-sided 85% confdence interval around the diffsrence (lomefoxacin minus levotoxadn) in
Inddence of adverse events.

*Percentages calculated fom the total number of women or men In each group, as epproprisie. Ona
tundred twenty-four men and 201 women who were evaluable for safety received levotoxacin, 105 men
and 217 women received lomefoxadn,

Adverse events (primary terms) reported for at least 2.0% of subjects in either treatment group are presented in Table
22. The most frequently reported adverse event was nausea, which occurred at a comparable rate in the levofloxacin-
and lomefloxacin-treated subjects (4.3% versus 4.7%). Of the remaining adverse eveants, headache was more
common with levofloxacin, while dizziness, pruritus, and photosensitivity reaction were more common with
lomefloxacin.

Table 22: Incidence of Frequently Reporwd (22.0%) Adverse Eveats
Summarized by Body System and Primary Term: Subjects Evaluable for Safety

{Study L91-069)
Levotoxadn (N=325) Lomefloxacin (N«322)

Body SystemPrimary Term No. Subjeds % No. Subjects %
Al Body Systems " 2.8 100 M4
Skin snd Appendages Disorders [ 4 1.8 24 15

Pruritus ’ 4 12 8 28

Pholosensitivity Reaction 0 00 7 22
qu(nl & Periptoral Hervous System 2 55 »n 74
DOisorders -

Headache 1S 48 ] 28

Dixxiness 3 08 14 43
Gastivintestinel System Disorders » 11.1 % 1.2

Nausse " 43 15 47

Constipation 8 25 6 18

Diarthes 6 18 8 25

Abdominal P ain - 15 8 25

*Primery term reported by 22.0% of subjects in either trealm ent group.
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‘The majority of adverse events were mild or moderate in severity. Ten subjects in the levofloxacin treatment group
reported one or more adverse events of marked severity of various types; with the exception of two reports of diarrhea
in levofloxacin-treated subject 2702, no single event was reported more than once (see Table 23). Eleven subjects in
the lomefloxacin treatment group also reported one or more marked adverse events, including photosensitivity
reaction in three subjects and gastrointestinal hemorrhage in two subjects. Most of the marked adverse events were
considered by the investigator as unrelated or remotely related to the study drug. One subject in each treatment group
had marked drug-related adverse eveats (rash in one levofloxacin-treated subject and herpes simplex and
photosensitivity reaction in one lomefloxacin-treated subject). Four of the 21 subjects with marked adverse eveats
discontinued study drug treatment (two in each group).

Table 23: Subjects With Adverse Events of Marked Severity

(Study L91-059)
Subject
Number Age Sex Adverse Event Relationship To Drug®
Levoflozecin
80 F Beck Pain Remote
72 F  Rash Probable
a3 M Urnery Retention None
30 F  Depression? None
b4l M Carcinoma (prostate cancer) None
67 M Insomnia Possible
B4 F  Adhenia Remole
Neauses Remote
67 F  Consipation Possible
63 F  Diarthea Possible
Dianhea Remaote
62 F  Hypetension Aggravated Possible
Lomefioxscin
63 F  Cerebrovascuier Disordect® None
75 F Gl Hemorrhage! None
60 F  Abdominel Pein® Remote
m l.':ded Inpravasculer Coagulation 53&“’
Gl Hemorrhage 008 None
Renal Falure Acute None
Sepsis None
2 F  Photosenslivily Readion Possible
74 F  Photosensilivly Toxic Readion Possible
Somnolence Possible
3 F  Headachs None
-] F  Edopic Pregnancy’ None
&3 F  Kelosis' None
49 F  Hewes Simplex Probable
Photosenstivly Readtion Probable
74 F  MouthDry None
54 F  Back Pain None
«Based on investigator's assessment.

» Stroke. * Subject also had a markedly abnormal laboratory value.
** Subject discontinued due to adverse event.
s Serious or potentially serious adverse event

Adverse Events By Gender

The overall incidence of adverse events was higher in women than in men for both the levofloxacin group (28.4% vs.
13.7%) and the Jomefloxacin group (35.9% vs. 21.0%). This difference was primarily attributed to adverse events of
the GI system and the central and peripheral nervous system. When comparing the incidence of drug-related adverse
events, it was noted that all eight drug-related events (mainly Gl system) reported in the levofloxacin treatment group
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occurred in women. When comparing the incidence of marked adverse events, all 11 marked adverse events in the
lomefloxacin treatrnent group occurred in women.

Discontinuations Due to Adverse Eveats

Of the 647 subjects evaluable for safety, 27 (4.2%) subjects discontinued the study drug due to adverse eveats,
including nine (2.8%) of the 325 subjects evaluable for safety in the levofloxacin treatment group and 18 (5.6%) of
the 322 subjects evaluable for safety in the lomefloxacin treatment group. A summary of discontinuations due to
adverse events appears in Table 24,

Table 24: Subjects Who Discontinued Therapy Due to Adverse Events

(Study L91-059) ~~
Subject Adva se Evert Day o Relationshipto  Duration of
Number__Age _Sen (Primary Tern) Ongel _Severty Such Do Thecapy (Days}
Levofioxadin
2 F L] 1 Moderate Probable 1
g’am" 1 Markad Probable
83 F Consipation ;] Mild Remae 8
T?i. F Headache 1 Modetate Possbile 2
Nausea 1 Mild Possble
67 F Darhea 2 Modetate Probable 2
Headache 2 Moderate Frobable
Nauses 2 Moderate Probable
54 F Purius 3 Modetate Possible 5
41 M Puritus 7 Mild Remate 7
79 F Nausea 1 Moderate Possible 1
Rigoes 1 Moderate Possible
Vaniting 1 Moderate Possble
84 F Asthenia 5 Macked Remoe 6
Mydga 6 Moderate Remae
Nausea 6 Marked Remae
79 M Puies 2 Moderate Possble 2
Lomeflonacin
62 f Diarhea 2 Moderate Possble 2
73 F Conosruasion impaited 3 Modk Possibl S
32 F Insomnia 1 Moderat Probabl 2
Netvousress 2 Modoul: Pmbdd:
73 F Diztiness 2 Modetate Remare 3
75 F  insomnia 1 Moderate Remore 1
Nervous ness 1 Moderate Remae
73 M Rash ecghamaous 8 Modetme Probable 10
54 F  Siomaiis 4 Mild Possble 4
Swom atiis 4 Mild Passhle
Back Pain H Mild None
78 F Oizziness 1 Modetate Possble 3
Nauses 1 Moderate Posshble
70 sphagia 1 Ml Probabi 1
i 1 MK Probable
1 Mild Probable
70 F  Dizziness 1 Modesate Posshie 3
Ea Disordet 1 Moderate FPossbie
Headache 1 Mild Possble
Nausea 1 Modersie Posshie
S3 F Nauses 1 Mild Remae 8
Pruius 1 Mid Remae
61 F  Vagnsl Hemosthage 4 Mild None 2
74 F Nausea 2 Mild Paossible 3
68 M [Dizziness 8 Moderate Probable 1
S9 F  Praus 3 Moderate Probable 3
Rash 3 Hodetaste Probable
70 M Resh 9 Modesate Definke 9
Usdcards 9 Modeiae Definke
63 F Kaeosis” 3 Marked None 3
6 Mauked Probabi -]
B oy Ression & Mabey Probable

aRelative to start of therapy (Day 1). » Based on investigator's assessment. « Subject stated “ear feels plugged”. «Diabetic
ketoacidosis. s Serious of potentially serious adverse event. ** Subject also had a markedly abnormal laboratory value.

196



T

Medical and Statistical Review for Complicated Uninary Tract Infections: Study L91-059

Scrious or Potentially Serious Adverse Eveats, Including Deaths

Four (1.2%) subjects in the levofloxacin treatment group and seven (2.2%) subjects in the lomefloxacin treatment
group reported a serious or potentially serious adverse eveat during or up to approximately one month after
completing study therapy, including one levofloxacin-treated subject (@S and one lomefloxacin-treated subject
(@ who dicd approximately one month after completing study therapy due to progression of their underlying
disease (See Table 25).

In one casc @Bl dyspnea), the serious adverse event was judged by the investigator to be probably related to study
drug. In all other cases, the eveats were considered by the investigators to be unrelated or remotely related to the study
drug (or of unknown relation); most were attributed to the subjects’ underlying conditions. Of the 11 subjects with
serious or potentially serious adverse eveats, two subjects withdrew from the study because of the adverse events.

Table 25: Subjects Who Had Serious or Potentially Serious Adverse Events

{Study L91-059)
Submct Advee Evant Rebtonship © Duaton of
Number Age Sex {Prmary Temn) DayofOnse®  Sevarly Sudy Drug®  Therapy (Deys)
Levatiozacin .
72 F Dyspnes 1 Moderss  Pobeble 1
82 F Dehydraton S 8PT) Unknown Unknown 10
Avial Fbrilatbn 5 SPT) Unknown Uninown
Hypolalemis iS5 8PN Unknown Uniknown
Caxdino Falum®* - Unimown  Ramow
Geanbal Hemorthage' 42 @2 PT) Uninmown  Remowe
38 F Depmssion 10 Mariad None 10
71 M Gamiroma (prostate cancer) 10 Mariad None 10
Lomeflacacin
63 F  Cembovasoulnr Dsosier® 18 4 PT) Mariad Hone 1“4
75 F Gl Hemomhage 26 (12 PT) Maried None 14
60 F  Abdominal Pain ®PT) Mariad Remote 14
Asthenla 23 @rn Mariad Rerrowe
Gl Hamomrhage 24 {10 PT) Mariad Mone
e Py "
Cosgulation® 24 (10 PT) Unknown  None
Sepsis’ 24 (10 PT) Unknown  None
Acuts Ranal Failure® 24 (O PT) Unknown  None
] F Avisl Fbiation 8 Moderaie  None 14
25 F Ecpk Pregnancy -} Mariad None 1“4
63 F Keoes' 3 Mariad None 3
76 M Dwep Thombophiabiis [] Moderam  None 14
* Relative © start of tharapy (Day ). NOTE: PT rufets w0 the numberof days posthempy, miatve © the kst day of
stdy drug adminigtméon,
¢ Based on iNvesYgaDr'S EPESE MA .

* This advems svamdoas rot appesr in Ya lndividual susdy mport dam base but was captured as sarbus in tha RWJPRI
sarous adveoe evant mpoting data base. & s thamiore miecnd as serbus in tha data base fortha NDA ntegated
Satey Summary.

4 This serbus advetsm svent d adwr the schedulad posherspy visk and thambm does A0t appesr on He case
mport b orin he data base forthis individual sucly mport. Howevar, this avant was colisc ud as part of the RWJSPRI
SeTous arivame even rporing data bese and therelom & miectnd in the dam base tr he NDA inmgramd Safey
Summalry.

* Swle

! Diabeth intwaoidoss.

® Subject discontinued due 10 this adverss svents.
1 Subject subsequently died due 1o prog jon of these seré dy avents.
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Clinical Laboratory Tests

There were no clinically significant mean changes from admission for any laboratory analyte in the levofloxacin-
treated or lomefloxacin-treated group, with comparable results in both groups. A summary of markedly abnormal
laboratory values after therapy start in subjects with admission data available is shown in Table 26. A list of subjects
experiencing treatment-emergent marked abnormalities is presented in Table 27.

Table 26: Incidence of Treatment-Emergent Markedly Abnormal Laboratory Values: Subjects Evaluable for Safety

(Study 181-059)
Levofloxacin Lomeflox acin
Laboratory Test Proportion® % Proportion® %
Blood Chemistry
Elevated Glutose 41304 1.3 71301 23
Decreased Glucose 3/304 1.0 31301 10
Etevated Potassium 0/306 0.0 11296 0.3
Elevated Akalne Phosphate 0306 0.0 11297 03
Hematology
Decreased Neutrophils 2297 0.7 01293 0.0
Decreased Lymphocytes 61297 20 07293 0.0

* Numerator = number of subjecis with a treatment-emergent markedly abnormal test
value, and denominator = number of subjects evaluable (i.e., admission and
posttherapy data available) for that anatyle.

Table 27: Subjects Who Had Treatment-Emergent Markedly Abnormal Laboratory Values:

Subjects Evaluable for Safety
(Study L91-089)
Subjec Laboratory Test Admission Abnommal FolowwpVawe  Duation of
Number Age Sex (Markedy Abnosmal Range) Vdue Vdue SocyDsy {Thetapy Day)  Thecapy (Days)
Levolionadin
T80 F Ghcose (<TOor X200 moidl) 12300 S600 1S (SPM) - 10
88 M Newnoghils (<1 1041} st 0.66 16 BPY - 10
88 F  Glucose (K700r Y200 15600 28700 3 aen - 2
81 F  Lymphoopes (<1 x 10 . G681 15 GPN) - 10
3 M Glucose (<T0or >200 moldi} .00 4700 2IMPT) - 10
n M Newsoghils (<1 % 10h0) 1.9 0.9 18 8PN - 10
64 F  Lymphootes 1K1 x 101ul) 1.0 o 18 9PN - 10
81 M Imqnt (<1 n 1040 1.68 0.% 1 2@ 19(8PT) 9
64 F KT0or >200 mg/dL) 14000 28300 16 (6PT - 10
16 F  Lymphooses (<1 x 100l) 1.5 [1X. 4 17 0PN - 10
67 M ¢ (<1 x 100 218 0.9 4 - 4
S r - a0 1% 6w e @en - 10
L K1 « 1001 1. - 10
S h Genloeridiga  1iw 230 e oen - 10
S6 F  Ghose (<T0or >200 mghdl) 10600 20800 15 5F1) - 10
m.ﬁud{' ) D2S0IUL) 13200 54400 20 (BPT) "
q Akaline Phosphetase 1 -
5 F Poassium (<30 >6.0mEql) 380 7.3 4 - 4
S6 F Ghuocose (¢00r >200 mgldl} 2400 6200 23 (3PM) - 14
o4 F  Gluoose {<700or >200 moidl) 1200 37800 19 5PT - 1«
S8 M  Ghluoose (<T0ox >200 mpld) 6700 24500 22 BPN - 1<
0 F  Ghucose (<T00or >200 mohdL) 15400 208600 T @4PD - 3
B8 M Ghuoose (<700r 200 moidl) 10600 6600 20 (6PM - Ul
68 F  Ghuose (<70or 3200 moidL) 13600 26600 2 8P} - ¢
F44 F Glucose (<T0or >200 mgidl) 261.00 46300 2 @8PY) - AL
70 F  Ghucose {<700r >200 moid} 700 21200 19 (5P - 1q
64 M Glucose (<T00or 3200 mold} 13600. 28500 22 7PN - 15
40 F Ghuoose (<T0or >200 mg/dl) 33200 61.00 5 - S

a&ﬂywwmhﬂe mebMdey(Day‘l) NOTE: PT refers 10 number of days posttherapy, relative to last day of study drug
* Subject dt javed due to adh
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SUMMARY AND DISCUSSION

Sponsor microbiologically evaluable subjects with complicated UTI had infection eradication rates of 95.3% and
92.1% after treatment with levofloxacin and lomefloxacin, respectively, whereas subjects with acute pyelonephritis
had infection cradication rates of 92.1% and 94.9%, respectively. In subjects with complicated UTI or acute
pyclonephritis, levofloxacin treatment resulted in 99.2% cradication of the most common pathogen (E. coli), 93.5%
eradication of the second most common pathogen (K. pneumoniae), and 100% eradication of the third most common
pathogen (P. mirabilis). The corresponding rates for lomefloxacin were 98.3%, 92.0%, and 100%. Levofloxacin
treatment also provided clinical responses comparable to those observed with lomefloxacin. When the clinical
response categories “cured” and “improved” were combined into a single category of “Clinical Success,” the clinical
success rates among the sponsor microbiologically evaluable subjects with complicated UTI or acute pyelonephritis
were 93.3% with levofloxacin and 89.7% with lomefloxacin, with a 95% confidence interval for the difference of
[-92, 2.0]. Only 12 pathogens among all pathogens isolated at admission were ultimately identified as resistant to
levofloxacin versus 31 for lomefloxacin. In addition, 15 of the 31 lomefloxacin-resistant pathogens were fully
susceptible to levofloxacin.

The overall incidence of adverse events was lower in the levofloxacin treatment group (22.8%) than in the
lomefloxacin treatment group (31.1%). Gastrointestinal and central and peripheral nervous system symptoms were
the most common adverse events, and occurred at a frequency of approximately 11% and 7%, respectively. In
addition, skin and appendages adverse events (primarily pruritus and photosensitivity reaction) were reported by a
statistically significantly higher proportion of lomefloxacin-treated subjects than levofloxacin-treated subjects.
Dizziness, pruritus, and photosensitivity reaction occurred more often in the lomefloxacin group (4.3%, 2.8%, and
2.2%, respectively) than in the levofloxacin group (0.9%, 1.2%, and 0.0%, respectively), whereas headache occurred
more often in the levofloxacin group (4.6%) than in the lomefloxacin group (2.8%).

The majority of adverse events were assessed as mild or moderate in severity. Eight (2.5%) subjects in the
levofloxacin treatment group and 16 (5.0%) subjects in the lomefloxacin treatment group had adverse events
considered by the investigator to be drug-related. The only drug- related adverse events reported by > 1.0% of the
subjects were vaginitis (1.0%) in the levofloxacin group and photosensitivity reaction (1.2%) in the lomefloxacin
group. Of the two subjects with marked drug-related adverse events, one was in the levofloxacin group (rash) and
one was in the lomefloxacin group (photosensitivity reaction and herpes simplex). Nine (2.8%) of the 325 subjects
evaluable for safety in the levofloxacin group and 18 (5.6%) of the 322 subjects evaluable for safety in the
lomefloxacin group discontinued the study drug due to adverse events. Four subjects in the levofloxacin group and
seven subjects in the lomefloxacin group reported serous or potentially serious adverse events, only one of which was
probably related to study drug (dyspnea in a subject who received levofloxacin).

One subject in each group died approximately one mouth after completing study therapy. Neither death was
considered by the investigators to be related to study drug.

CONCLUSIONS

Levofloxacin was safe, well tolerated, and effective in the treatment of subjects with complicated urinary tract
infections. Clinical cure rates, clinical success rates, and microbiologic eradication rates in the levofloxacin treatment
group were considered therapeutically equivalent to those observed in the lomefloxacin group for FDA
microbiologically evaluable patieats with either complicated UTI or acute pyelonephritis.

Complicated urinary tract infections due to Escherichia coli, Klebsiella pneumoniae, and Proteus mirabilis were
supported by this study. Complicated urinary tract infections due to other organisms (sought in the proposed label)
were not supported by this study alone because the numbers of patients who had complicated UTI due to these
organisms were too low (< 10 patients in the levofloxacin arm).

This study alone supports the indication of acute pyelonephritis due to E. coli.
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REVIEWERS’ CONCLUSIONS OF EFFICACY FOR COMPLICATED URINARY TRACT INFECTIONS
AND ACUTE PYELONEPHRITIS

Because low numbers of organisms were identified as the etiology for complicated urinary tract infections, a
combination analysis was performed to assess the microbiologic eradication rates by pathogen category and pathogen
in FDA microbiologically evaluable subjects. This combined analysis is shown in Table 1. These results indicate that
the combination of the two pivotal complicated UTI studies support the treatment of complicated UTI for infections
due to Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa, Enterococcus faecalis,
and Enterobacter cloacae. Klebsiella oxytoca, Staphylococcus saprophyticus, Citrobacter frundii, and Streptococcus
agalactiae were also sought by the sponsor in the proposed Iabel. However, the combined analysis did not support
this claim because there were too few patients that had complicated UTI due to these organisms (< 10 organism in the
combined levofloxacin treatment arms for the two studies).

Table 1. Combined Analysis of Microbiologic Eradication Rates by Pathogen Category and Pathogen: FDA
Microbiologically Evaluable Subjects (Complicated UTI Only) - Studies K91-058 and L91-059

Levofloxacin Ciprofloxacin or
Lomefloxacin

Pathogen category/Pathogen N Eradicated? N Eradicated?
Pathogen Category

Gram-positive aerobic pathogens 23 20 (87) 25 17 (68)
Gram-negative aerobic pathogens 279 266 (95) 247 235 (95)
Total by pathogen 302 286 (95) 272 252 (93)
Total by subject 282 265 (93) 262 243 (93)
Pathogen

Citrobacter freundii 7 S (71) 7 6 (86)
Enterobacter cloacae 13 13 (100} ] 8 (89)
Escherichia coli 140 136 (97) 130 129 (99)
Klebsiella oxytoca 6 6 (100) 5 5 (100)
Klebsiella pneumoniae 54 52 (96) 37 35 (95)
Proteus mirabilis 19 18 (94) 11 11 (100)
Pseudomonas aeruginosa 17 13 (76) 13 11 (84)
Staphylococcus saprophyticus 1 1 (100) 0 0 (=)
Streptococcus agalactiae 2 2 (100) 4 4 (100)
Enterococcus faecalis 12 10 (83) 17 12 (70)

e

‘Numbers shown in parentheses are percentages for that category.
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The only organism for acutc pyelonephritis that the sponsor indicated in the proposed labeling was Escherichia coli.
When combining the two FDA analyses for the microbiologic eradication rates among microbiologically evaluable
subjects (Table 2), it can be seen that levofloxacin clearly was efficacious in the treatment of acute pyelonephritis due
to Escherichia coli.

Table 2. Microbiologic Eradication Rates by Pathogen Category and Pathogen:
FDA Microbiologically Evaluable Subjects (Acute Pyelonephritis Only) - Studies K91-058 and L91-031

Levofloxacin Ciprofloxacin or
Lomefloxacin
Pathogen Category/Pathogen N Eradicated* N Eradicated?
Pathogen Category
Gram-positive aerobic pathogens 13 10 (77) 13 8 (69)
Gram-negative aerobic pathogens 72 70 (97) 84 82 (98)
Total by pathogen 85 80 (94) 87 91 (94)
Total by subject 78 73 (94) 92 86 (93)
Pathogen
Escherichia coli 53 53 (100) 71 69 (97)
————— ——— e ———————————— e —————————

*Numbers shown in parentheses are percentages for that category.
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Medical and Statistical Safety Review: NDAs 20-634 and 20-635

MEDICAL AND STATISTICAL OFFICER’S MAIN SAFETY CONCLUSIONS

The data submitted from NDAs 20-624 and 20-625 support the safety of levofloxacin when given for those indications
proposed. The safety and tolerability profiles were comparable to approved comparator antimicrobial agents and
other quinolone agents given for similar indications.

Detailed analyses of syndromes and disorders associated with the administration of some or all quinolone agents—
hypoglycemia, seizures, tendon rupture, phototoxicity, pancreatitis, cardiac toxicity, crystalluria, ocular toxicities,
rhabdomyolysis, and the multiple organ-system events that characterize the "temafloxacin syndrome”—indicate that
the expected risk of these events among levofloxacin-treated subjects appears to be quite low. Of note is the markedly
lower incidence of phototoxicity as compared with lomefloxacin when given for complicated urinary tract infections.
The data indicate that levofloxacin is not likely to have the safety problems associated with temafloxacin.
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Medical and Statistical Safety Review: NDAs 20-634 and 20-635
MAIN MEDICAL AND STATISTICAL OFFICER'S CONCLUSIONS

1) Levofloxacin (tablets and iv. solution) is safe for the proposed indications of

uncomplicated skin and skin structure infections, complicated urinary tract infections, acute
pyeloncphritis, community acquired pneumonia, acute bacterial exacerbation of chronic bronchitis, and-acute
bacterial sinusitis.
2) Levofloxacin (tablets and i.v. solution) is efficacious for the proposed indications (reviewed by this Medical
Officer) of uncomplicated skin and skin structure infections,
complicated urinary tract infections and acute pyelonephritis. For main efficacy conclusions for acute bacterial
sinusitis, community acquired pncumonia, and acute bacterial exacerbation of chronic bronchis.

Robert Hopkins M.D., MPH. & TM. Nancy Sillimd4 Ph.D.
Medical Reviewer Statistical Reviewer

cc: Archival: NDA 20-634
Archival: NDA 20-635
HFD-520
HFD-520/Dr. Hopkins
HFD-520/Dr. Silliman
HFD-520/Dr. Frank
HFD-520/Dr. Albuerne 4. nf2 ot
HFD-520/Dr. Abrecht
HFD-520/Dr. Gavrolovich
HFD-520/Dr. Feigal
HFD-520/Dr. Lin
HFD-520/Dr. Joshi
HFD-520/Dr. King
HFD-520/Dr. Shetty
HFD-520/Dr. Ajayi
HFD-520/Ms. Lesane
HFD-725/Dr. Harkins
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Medical and Statistical Safety Review: NDAs 20-634 and 20-635
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LA/PMA # Ho-b3S Supplement # —_— Circle one: SE)/SE2 SE3 SE4 SE5 SE6
HFD-520 Trade and generic names/dosage form: LeVa%u{n QC\/Of lotac-‘n;) Action: AP AE NA
Applicant R W/ Jvﬁosm Therapeutic Class l S
Indication(s) previously approved =
Pediatric information in labeling of approved indication(s) is adequate ___ inadequate ___
Indication in this application Not Qpprva [ W {For supplement

answer the following questions in relation to the proposed indication.)

1. PEDIATRIC LABELING IS ADEQUATE FOR ALL PEDIATRIC 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 all pediatric age groups. Further information is not
required.

2. PEDIATRIC LABELING IS 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.

3. PEDIATRIC STUDIES ARE NEEDED. There is potential for use in children, and further information
is required to permit adequate labeling for this use.

a. A new dosing formulation is needed, and applicant has agreed to provide the appropriate
formulation.
b. A new dosing formulation is needed, however the sponsor is gither not willing to provide it or is

in negotiations with FDA.

The applicant has committed to doing such studies as will be required.

{1) Studies are ongoing, '

(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 written response to that request.

__75 4. PEDIATRIC STUDIES ARE NOT NEEDED. The drug/biologic product has little potential for use in
pediatric patients. Attach memo explaining why pediatric studies are not needed.

b5, If none of the above apply, attach an explanation, as necessary.

-; : s . n v / |
cc: Ori dLA/PMA # R0-034 “20-63S"
HED: 20 __/DivFile 7 :
NDA/PLA Action Package

HFD-006/ SOImstead (plus, for CDER/CBER APs and AEs, copy of action letter and labeling)

NOTE: A new Pediatric Page must be corhpleted at the time of each action even though one was
prepared at the time of the last action. (revised )

*k

Safety and effectiveness in children and adolescents below the age of 18 years of age
have not been established. Quinolones, including levofloxacin, causes arthropathy and <
osteochondrosis in juvenile animals of several species. (See WARNINGS.) **



DEBARMENT CERTIFICATION

The R.W. Johnson Pharmaceutical Research Institute certifies that we did not and
will not use in any capacity the services of any person debarred under subsections
306 (a) or 306 (b) of the Federal Food Drug and Cosmetic Act in connection with
this Four-Month Safety Update to our pending New Drug Application.
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MEDICAL OFFICER’S REVIEW
OF FINAL SAFETY UPDATE
Levofloxacin NDAs 20-634 and 20-635

On December 3, RPI submitted the final safety update for NDAs 20-634 and 20-635. It was agreed that
this information would be submitted in a summary format at the November 19, 1996 meeting. This
summary contains information received since the October 31, 1995 data cut-off date for the Four-Month

Safety Update.

It is estimated that approximately million prescriptions for levofloxacin have been filled in Japan. In
addition, levofloxacin has been given to approximately 10,000 subjects who participated in clinical studies
conducted in the United States, Japan, and other countries.

This safety update mainly comprised serious adverse event reports 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 efficacy study or a
primary PK study or it was sponsored by PRI.

Primary Studies .
In the primary studies, there were four new subjects who reported serious adverse events from one study

(HR355/1/USA/103/GP) sponsored by PRI (Sponsor Table 1).

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, and one
by Eight of the 13 studies had new or updated safety information (serious adverse events, SAEs)
as shown in Sponsor Table 2. As of July 31, 1996, SAEs had been reported for 382 subjects in these eight

studies, including 113 subjects who died.

As seen in Sponsor Table 2, the percent of patients with serious adverse events among studies ranged
between 2% and 17% for levofloxacin and between 4% and 17% for controls. The percent of deaths
among studies ranged between 0% and 8% for levofloxacin and between 1% and 9% for controls. The
highest number of serious adverse events and deaths occurred in a study of suspected bacteremia/sepsis
(HR355/2/MN/304-SP) where 8% and 9% of patients died in the levofloxacin and imipenam 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 system and primary term of new serious
adverse events reported from other - studies, suggests that there is no significant differ=nce in SAE

frequency when comparing levofloxacin with comparison agents..

Thirty-three deaths were reported in an NIH-sponsored trial evaluating the treatment of pulmonary
mycobacterium tuberculosis in HIV infect,ed subjects filed to NIH IND conducted with
levofloxacin (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 January and




Medical and Statistical Safety Review: NDAs 20-634 and 20-635
MAIN MEDICAL AND STATISTICAL OFFICER’S CONCLUSIONS

1) Levofloxacin (tablets and i.v. solution) is safe for the proposed indications of

uncomplicated skin and skin structure infections, complicated urinary tract infections, acute
pyelonephritis, community acquired pncumonia, acute bacterial exacerbation of chronic bronchitis, and acute
bacterial sinusitis. ' - -
2) Levofloxacin (tablets and i.v. solution) is efficacious for the proposed indications (reviewed by shis Medical
Officer) of « , uncomplicated skin and skin structure infections,
complicated urinary tract infections and acute pyclonephritis. For main efficacy conclusions for acute bacterial
sinusitis, community acquired pneumonia, and acute bacterial exacerbation of chronic bronchis.

Qb fsobyt 1o oty d iman

Robert Hopkins MD., MPH. & TM. Nancy Sillim$ Ph.D.
Medical Reviewer Statistical Reviewer

cc: Archival: NDA 20-634
Archival: NDA 20-635
HFD-520
HFD-520/Dr. Hopkins
HFD-520/Dr. Silliman
HFD-520/Dr. Frank
HFD-520/Dx. Albucrne A (/2 /ot
HFD-520/Dr. Abrecht
HFD-520/Dr. Gavrolovich
HFD-520/Dr. Feigal (L 20
HFD-520/Dr. Lin ?{{L V
HFD-520/Dr. Joshi
HFD-520/Dr. King
HFD-520/Dr. Shetty
HFD-520/Dr. Ajayi
HFD-520/Ms. Lesane -
HFD-725/Dr. Harkins
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TABLE 3: INCIDENCE BY BODY SYSTEM AND PRIMARY TERM OF NEW
SERIOUS ADVERSE EVENTS REPORTED FROM OTHER i STUDIES
(NOVEMBER 1. 1995 THROUGH JULY 31, 1996)

BODY SYSTEM DRUGCODE PRIMARY N
BODY AS A WHOLE - GENERAL DISORDERS LEVO ADE. NOS 2
COMPARATOR ADE. NOS - 1
LEVO ASTHENIA 2
COMPARATOR CHEST PAIN SUBSTERNAL 1
LEVO CONDITION AGGRAVATED 10
COMPARATOR CONDITION AGGRAVATED 14
LEVO FEVER 1
COMPARATOR FEVER 2
LEVO HYPERPYREXIA MAUGNANT 1
LEVO INFECTION TBC 2
COMPARATOR INFECTION TBC 1
LEVO MALAISE 1
COMPARATOR MALAISE 2
LEVO MULTISYSTEM ORGAN FAILURE 1
COMPARATOR MULTISYSTEM ORGAN FAILURE 6
COMPARATOR SUDDEN DEATH 2
LEVO THERAPEUTIC RESPONSE DECREASED 6
COMPARATOR THERAPEUTIC RESPONSE DECREASED 7
LEVO THERAPEUTIC RESPONSE INCREASED 1
CARDIOVASCULAR DISORDERS, GENERAL LEVO CARDIAC FAILURE ;a.
COMPARATOR CARDIAC FAILURE 5
LEVO CIRCULATORY FAILURE 3
COMPARATOR CIRCULATORY FAILURE 4
COMPARATOR HYPERTENSION PULMONARY 1
LEVO HYPOTENSION 2
CENTR & PERIPH NERV SYST DISORDERS LEVO BRAIN STEM DISORDER 1
LEVO | coma 2
COMPARATOR CONVULSIONS 1
LEVO CONVULSIONS GRAND MAL 1
LEVO ENCEPHALOPATHY 2
COMPARATOR ENCEPHALOPATHY 1
LEVO HEMIPLEGIA 2
COMPARATOR HEMIPLEGIA 1
LEVO MENINGMS 1
LEVO PARALYSIS 2
COLLAGEN DISORDERS LEVO WEGENER'S GRANULOMATOSIS 1
FETAL DISORDERS COMPARATOR ATRIAL SEPTAL DEFECT 1
GASTROINTESTINAL SYSTEM DISORDERS COMPARATOR ABDOMINAL PAIN 1
LEVO DIARRHEA 1
COMPARATOR DIARRHEA. CLOSTRIDIUM DIFFICILE 1
LEVO DIVERTICULITIS 1
COMPARATOR DIVERTICULITIS 1
COMPARATOR DUODENAL ULCER HEMORRHAGIC i
COMPARATOR GASTRIC ULCER !
LEVO GASTROINTESTINAL DISORDER NOS 1
COMPARATOR GASTROINTESTINAL D'SORDER NOS 3
COMPARATOR Gl HEMORRHAGE 2
COMPARATOR HEMATEMESIS 1
COMPARATOR ILEUS 1
LEVO INTESTINAL OBSTRUCTION 1
COMPARATOR INTESTINAL OBSTRUCTION 1
COMPARATOR INTESTINAL PERFORATION 1
COMPARATOR NAUSEA 1
LEVO PANCREATITIS 2
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TABLE 3: INCIDENCE BY BODY SYSTEM AND PRIMARY TERM OF NEW
SERIOUS ADVERSE EVENTS REPORTED FROM OTHER R STUDIES
(NOVEMBER 1, 1995 THROUGH JULY 31, 1996)

BODY SYSTEM DRUGCODE PRIMARY N
GASTROINTESTINAL SYSTEM DISORDERS LEVO PERITONITIS _ 1
{Continued) LEVO VOMITING - 1
COMPARATOR VOMITING 1

HEART RATE AND RHYTHM DISORDERS LEVO ARRHYTHMIA ATRIAL 1
LEVO BRADYCARDIA 2

COMPARATOR BRADYCARDIA 2

LEVO CARDIAC ARREST 2

. COMPARATOR CARDIAC ARREST 3

. LEVO FIBRILLATION ATRIAL 3

COMPARATOR FIBRILLATION VENTRICULAR 2

COMPARATOR TACHYCARDIA SUPRAVENTRICULAR 1

LIVER AND BILIARY SYSTEM DISORDERS LEVO CHOLECYSTITIS 1
COMPARATOR CHOLELITHIASIS 1

COMPARATOR GAMMA-GT INCREASED 1

COMPARATOR SGPT INCREASED 1

METABOUIC AND NUTRITIONAL DISORDERS LEVO DIABETES MELLITUS 2
LEVO HYPERKALEMIA 1

MUSCULOSKELETAL SYSTEM DISORDERS LEVO FRACTURE PATHOLOGICAL 1
a LEVO OSTEOMYEUMS 1

MYO ENDO PERICARDIAL & VALVE DISORDERS LEVO CORONARY ARTERY DISORDER 1
COMPARATOR ENDOCARDITIS 1

LEVO HEMOPERICARDIUM 1

LEVO MYOCARDIAL INFARCTION 6

LEVO PERICARDIAL EFFUSION 1

LEVO PERICARDITIS 1

NEOPLASMS COMPARATOR BLADDER CARCINOMA 1
LEVO GI NEOPLASM MALIGNANT 2

COMPARATOR GI NEOPLASM MALIGNANT 3

COMPARATOR LYMPHOMA MALIGNANT 1

LEVO PULMONARY CARCINOMA 1

COMPARATOR PULMONARY CARCINOMA, 4

COMPARATOR RENAL CARCINOMA 1

PLATELET.BLEEDING & CLOTTING DISORDERS COMPARATOR DISSEM. INTRAVASC. COAGULATION 2
LEVO EMBOUSM PULMONARY 1

LEVO HEMORRHAGE NOS 2

_ COMPARATOR PURPURA THROMBOCYTOPENIC 1

COMPARATOR THROMBOSIS CEREBRAL 2

PSYCHIATRIC DISORDERS LEVO CONFUSION 2
LEVO DEURIUM 1

RED BLOOD CELL DISORDERS LEVO ANEMIA 1
COMPARATOR ANEMIA 2

COMPARATOR SPLEEN DISORDER 1

REPRODUCTIVE DISORDERS, MALE COMPARATOR PROSTATIC DISORDER 1
RESISTANCE MECHANISM DISORDERS LEVO ABSCESS 1
COMPARATOR ABSCESS 5

LEVO HEALING IMPAIRED 2

COMPARATOR HEALING IMPAIRED 1

LEVO INFECTION 3

COMPARATOR INFECTION 1

LEVO SEPSIS 1

COMPARATOR SEPSIS 5

o
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TABLE 3: INCIDENCE BY BODY SYSTEM AND PRIMARY TERM OF NEW
SERIOUS ADVERSE EVENTS REPORTED FROM OTHERWMSTUDIES
___ (NOVEMBER 1, 1995 THROUGH JULY 31, 1996)

BODY SYSTEM DRUGCODE PRIMARY N
RESPIRATORY SYSTEM DISORDERS LEVO APNEA - 2
LEVO BRONCHMS 1

COMPARATOR BRONCHITIS 1

COMPARATOR BRONCHOSPASM 2

COMPARATOR COUGHING 1

LEVO DYSPNEA 1

LEVO HEMOTHORAX 1

COMPARATOR HYPOVENTILATION 1

N COMPARATOR HYPOXIA 1
COMPARATOR PLEURAL EFFUSION 2

LEVO PNEUMONIA 5

COMPARATOR PNEUMONIA 4

LEVO PNEUMOTHORAX 1

LEVO PULMONARY EDEMA 1

COMPARATOR PULMONARY EDEMA 4

LEVO RESPIRATORY DISORDER 2

COMPARATOR RESPIRATORY DISORDER 3

LEVO RESPIRATORY INSUFFICIENCY 5

. COMPARATOR RESPIRATORY INSUFFICIENCY 7

LEVO UPPER RESP TRACT INFECTION 1

SKIN AND APPENDAGES DISORDERS LEVO CELLUUTIS 1
LEVO RASH 1

LEVO SKIN DISORDER 1

URINARY SYSTEM DISORDERS LEVO HEMATURIA 1
COMPARATOR MICTURITION DISORDER 1

LEVO OLIGURIA 2

COMPARATOR PYELONEPHRITIS 2

LEVO RENAL FAILURE ACUTE 1

COMPARATOR RENAL FAILURE ACUTE 3

LEVO RENAL FUNCTION ABNORMAL 1

VASCULAR (EXTRACARDIAC) DISORDERS LEVO CEREBROVASCULAR DISORDER 2
COMPARATOR CEREBROVASCULAR DISORDER 3

COMPARATOR FLUSHING 1

COMPARATOR HEPATIC INFARCTION 1

LEVO PERIPHERAL ISCHAEMIA 1

COMPARATOR VEIN DISORDER 1

VISION DISORDERS COMPARATOR BLINDNESS 1
WHITE CELL AND RES DISORDERS COMPARATOR LEUCOPENIA 1
COMPARATOR LEUKOCYTOSIS 1

OVERALL LEVO 68
COMPARATOR 66

“an
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Community Programs for Clinical Research on AZDS .

Table 4

Summary of Death Notification
through 11/30/95 -
Protocol: TB Treacment (CPCRA 019/ACTG -:2)
Induction Phase

Date of
Death Primary Causes

02/03/95 1: OAD449 RIV DISEASE PROGRESSION UNSPEC:

05/16/93 1: OP<151 EMBOLI PULMONARY
2: OPS128 PNEDMOTHORAX NEC
3: O0POll9 MYCOBACTERIUM PULMONARY TE NEC

07/23/93 1: 1C9049 ANEURYSM BLEEDING NEC .
2: 0B4109 HEART ATTACK MYOCARDIAL INFARCT
3: OP4151 EMBOLI PULMONARY

06/26/95% 1: OADI1IB MACL NEC
2: 0Z7832 WASTING NEC

12/14/83 1: OA9993 CATHETER RELATED SEPSIS NEC
2: 1A11289 CANDIDA FUNGEMIA
3: 0J578)1 BLOOD IN STOOL MELENA
12/10/93 1: OP5070 ASPIRATION PNEUMONIXA DUE TO INK
2: 3NO785 CMV ENCEPHALITIS -
3: OA427S ARREST CARDIORESPIRATORY
01/30/94 1: 1A7989 DEATH EVENT NOS
05/27/91 1: 2A0318 DISSEMINATED MAI NEC

02/01/54 1: 0B4275 ARREST CARDIAC
2: 3N1300 BRAIN TOXOPLASMOSIS PROVEN -

07/05/95 1: OP7991 ARREST RESPIRATORY s
2: OAO318 MAC NEC

08/21/95 1: 1A7989 DEATH EVENT NOS

)
~ae
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Comimunity Programs for Clinical Research or AIDs s

Table 4

Summary of Death Not:.:licatioc
through 11/30/95

Protocol: TB Treatment
Continuation Phase

Date of
Death

12/24/94

05/26/95

07/20/985
09/03/95
04/10/95

02/01/95

08/15/95

09/25/954

06722795

04/28/94
08/22/94

11/30/94
07/28/94
07/15/94
09/28/94

07/15/95

12/25/94

1: OAG389
2: 2J5589
1: OA0389
2: OP¢B29
3: 3P011S
1: OAO179
1: 2N1300
1: 527832
1: OA1369
2: 0B4280
1: OR0429
2: 027832
3: ORO78S
1: OA427S
2: DAD429
3: ONO463
1: OAE9509
1: OR117S
2: oPs1sgsl
1: OPO11S
2: 1A1739
1: OA0449
1: OH20280
1: 0oP1163
1: 3P1363
1: 1n7989
1: OAC449

(CPCRA Q18/ATTS 21

' Primary Causes

L R R R

SEPSIS NEC
COLITIS NEC

SEPSIS NEC

BACTERIAL PNEUMONIX

MYCOBACTER TUBERCULOSIS PULMON:
EXTRA-PULMONARY TB NEC

BRAIN TOXOPLASMOSIS CLINICAL Dx

AIDS DEFINING HIV WASTING -

PARASITIC INFECTION NEC
CHF

ACQUIRED IMMUNODEFICIENCY DISEAR
WASTING NEC

MV CYTOMEGALOVIRUS NEC -
ARREST CARDIORESPIRATORY
ACQUIRED IMMUNODEFICIENCY DISEA
LEUKOENCEPHALOPATHY MULTIFOCAL
DRUG OVERDOSE

CRYPTOCOCCOSIS INFECTION NEC -
FAILURE RESPIRATORY ACUTE CHRON

MYCOBACTERIUM PULMONARY TB NEC
KAPOSI*S SARCOMA

HIV DISEASE PROGRESSION UNSPECI
LYMPHbMA NEC -

PCP NEC -

PNEUMOCYSTIS CARINII PNEUMONIA
DEATH EVENT NOS

HIV DISERASE PROGRESSION UNSPECI

32

‘o)
"”m
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Table 4

Summary of Deatb Notification
through 11/30/95

Protocol : TP Treatment (CPCRA O019/ATTGC 222
Continuation Phase

Date of
Death

cmesnwse

10/23/95%

04/30/95%

05/16/95

04/19/95

05/23/9S

1: 027832
2: ONO463
3: 2N2989

l: ON1175
2: 1A1739

1: 0A4275
2: OAO429

3: OAQ3BH
1: DAO429
1: OA0429
2: 0LS728

Primary Causes

e .- e r.,. e,

WASTING NEC
LEUKOENCEPRALOPATHY MULTIFOZAL
AIDS DEMENTIA «

CNS DISORDER CRYPTOCOCCOSIS NEZ
KAPOSI S SARCOMA

ARREST CARDIORESPIRATORY
ACQUIRED IMMUNODEFICIENCY DISEA
SEPS1IS NEC

ACQUIRED IMMUNODEFICIENCY DISEA

ACQUIRED IMMUNODEFICIENCY DISEA
FAILURE HEPATIC

¥
-~ o

[ )

oy



Addendum to Medical Officer’s Review of NDA 20-634
Levaquin®’ (levofloxacin) Tablets

Addendum to Medical Officer’s Review of NDA 20-635 ——
Levaquin’ (levofloxacin) Intravenous Injection -

Date: December 19, 1996 T
Indication: Community-acquired Pneumonia

Purpose: Re-evaluation of Legionella pneumophilia and Klebsiella
pneumoniae cases from the following Clinical Studies

1. Pivotal and supportive studies from which cases of community-
acquired pneumonia due to Klebsiella pneumonia and Legionella
pneumophilia were obtained:

1.1. Pivotal studies conducted primarily in the United States:
1.1.1. Study K90-071: 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 gl2h or 2 GM IV g24h for
7-14 days) OR cefuroxime axetil (500 mg PO BID for 7-14 days) in the
treatment of community acquired pneumonia in adults
1.1.2. Study M92-075: 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

1.2. Supportive foreign study:

1.2.1. 3355E-CLNQ25 (Dajichi): 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 community acquired pneumonia in adults

1.3. Supportive study conducted in the United States: = -

1.3.1 LOFBIV Multi 00l1: Multicenter, open-label, non-comparative study to
assess the safety of levofloxacin(250 mg or 500 mg levofloxacin IV/PO 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 oral
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 Klebsiella pneumoniae and 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-CLNO25
and (2) the supportive U.S. study LOFBIV Multi 001. -~
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2. Summary of FDA nonevaluable cases of community acquired

pneumonia from Protocol 90-071 and 92-075. )
The total number of FDA microbiologically nonevaluable isolates of Xlebsiella
poneumoniae from levofloxacin-treated patients was 5: 2 in K90-071 and-3 in M92-
075. The total number of FDA micrqbiologically nonevaluable cases of Legionella
pneumoniae from levofloxacin-treated patients was 3: 2 in K90-071 and }7in M92-
075. Tables 4.1 and 4.2, below, contain a summary of the FDA microbiologically
nonevaluable cases of community-acquired pneumonia due to Klebsiella pneumoniae
and Legionella pneumophilia.

Table 2.1
Community-acquired pneumonia (Protocols K90-071 and M92-075)
FDA nonevaluable cases of Klebsiella pneumoniae and Legionella pneumoniae

Microorganism Protocol K90-071 Protocol M92-075
Klebsiella pneumoniae 2 3
Legionella pneumophilia 2 1
L]
Table 2.2

Community-acquired pneumonia (Protocols K90-071 and M92-075)
Reasons for Microbiologic nonevaluability
FDA nonevaluable cases of Klebsiella pneumoniae and Legionella pneumoniae

Microorganism Protocol Patient Reason for Microbiologic Nomevaluability

Number
Klebsiella K$0-071 EOT clinical evaluation posttherapy day 3 with no
pneumoniae EOS evaluation

Residual sputum production at EOT never cultured

M92-07S Concurrent antimicrobial (Ofloxacin study day 14-15
for Prostate Bx)

CrCl 48.7 mL/min with no dosage adjustment™ -

RWJPRI nonevaluable: EOT posttherapy day 14 with no
EOS evaluation

Legionella K90-071 Missed three doses (clinical failure)
pneumophilia

Insufficient course of therapy (4 days) -

M92-075 RWJIPRI unevaluable: LTFU




- -

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 integrity of
the analysis. Three of these patients were in study M92-075, and one was in Study

KS0-071.

Table 2.3
Community-acquired pneumonia (Protocols K90-071 and M92-075)

FDA microbiologically nonevaluable cases of Klebsiella pneumoniae and
Legionella pneumoniae made microbiologically evaluable on reevaluation

These patients are summarized in Table 4.3, below. - -

P

Pathogen Protocol Patient FDA Clinical ¥DA Reason for Microbiologic
Number Outcome Microbiologic Nonevaluability
Outcome
Klebsiella M92-075S CURE ERADICATED Concurrent antimicrobial (Ofloxacin
pneumoniae study day 14-15 for Prostate Bx)
CURE ERADICATED CrCl 48.7 mL/min with no dosage
adjustment
) CURE ERADICATED RWJPRI nonevaluable: EOT .
posttherapy day 14 with no EOS
evaluation _
Legionella K90-071 FAILURE PERSISTENCE Missed three doses (clinical
pneumophilia failure)
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3. Additional data on cases of community-acquired pneumonia causes
by Klebsiella pneumoniae and Legionella pneumophilia submitted by
the Sponsor on November 20, 1996:

Table 3

Community-acquired pneumonia . -
Additional cases of Klebsiella pneumoniae and Legionella pneumoniae
(Protocol LOFBIV Multi 001)

Pathogen

Protocol

Patient
Number

FDA
Clinical
Assessment

FDA
microbiologic
Assessnent

Brief description of case

Legionella
pneumophilia

LOFBIV
Multi
001

CURE

ERADICATED
(PRESUMED)

44 WM presented with fever, chills, cough productive
of purulent sputum, SOB and pleuritic chest pain.
Admission physical examination remarkable for
temperature of 103.6 °F, tachypnea of 24, tachycardia
and rales. Admission CXR remarkable for 1lingular
infiltrate consistent with pneumonia. Diagnostic
serologies revealed a titer if 1:1024 for Chlamydia
pneumoniae IgG and a fourfold fall in Legionella
specific antibody from admission to poststudy. The
patient received levofloxacin 500 mg IV/PO QD for 14
days with complete resolution of clinical symptoms
and CXR findings by the posttherapy-visit. -

LOFBIV
Multi
001

ERADICATED
(PRESUMED)

37 BF smoker presented with fever, chills, cough
productive of purulent sputum, SOB and pleuritic
chest pain. Admission physical examination
remarkable for temperature of 101 °F, tachypnea of 26,
tachycardia, egophony, diminished breath sounds and
rales. Admission CXR remarkable for left lower lobe
infiltrate consistent with pneumonia. Sputum culture
grew Streptococcus pneumoniae. Diagnostic serologies
revealed a fourfold rise in Legionella specific
antibody from admission to poststudy. The patient
received levofloxacin 500 mg IV/PO QD for 13 days
with complete resolution of clinical symptoms and CXR
findings by the posttherapy visit.

Klebsiella
pneumoniae

LOFBIV
Multi
001

ERADICATED
(PRESUMED)

75 Bm smoker presented with fever, cough productive
of purulent sputum, SOB and pleuritic chest pain.
Admission physical examination remarkable for
temperature of 97.7 °F, tachypnea of 26, tachycardia,
egophony, diminished breath sounds and rales.
Admission CXR remarkable for right lower lobe
infiltrate consistent with pneumonia. Sputum culture
grew Klebsiella pneumoniae. The patient received
levofloxacin 500 mg IV/PO QD for 14 days with
complete resolution of clinical symptoms and CXR
findings by the posttherapy visit.

L,

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 analysis.
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4.2. Summary tables for efficacy variables including patients added

after reevaluation data on community-acquired pneumonia:
On reevaluation with the team leader medical officer, it was felt that a total
of seven patients could be added to the microgiclogicall evaluable cohort without
compromising the integrity, as discussed above. The repeat analysis of the
efficacy data for the treatment of community-acquired pneumonia caused by
Klebsiella pneumoniae and Legionella pneumophilia is summarized in Section 6.1
and Section 6.2, below.

4.1. Klebsiella pneumoniae
The total number of microbiologically evaluable isoclates of Klebsiella
pneumoniae 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
Klebsiella pneumoniae 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 Klebsiella pneumoniae.

Table 4.1

' overall analysis for Klebsiella pneumoniae
FDA Clinically and Microbiologically Evaluable Patients
Community-acquired Pneumonia (Protocols K90-071 and MS2-075)

Efficacy parameter Treatment arm Protocol N+ (%) 95% CI*+
Clinical cure rate*+* Levofloxacin 500 mg QD K90-071 1/1 (100) N/A
M92-075 7/8 (88) -——-
Multi 001 1/1 (100)
Overall 9/10 (90) N/A
Ceftriaxone/cefuroxime K90-071 2/7 (29) ~--
Clinical success rate*+* Levofloxacin 500 mg QD K90-071 1/1 (100) N/A
M92-075 8/8 (100) -
Multi 001 1/1 (100)
Overall 10/10 (100) N/A
-
Ceftriaxone/cefuroxime K90-071 2/7 (29) ---
Eradication rate*w+ Levofloxacin 500 mg QD K90-071 1/1 (100) N/A
M92-075 81 (100) ---
Multi 001 1/1 (100)
Overall 10/10 (100) N/A
Ceftriaxone/cefuroxime K90-071 3/7 (43) ---
Overall success rate*+w Levofloxacin 500 mg QD K90-071 1/1 (100) N/A
M92-075 8/8 (100) -
] Multi oo01 1/1 (100) N/A
Overall 10/10 (100)
Ceftriaxone/cefuroxime K90-071 2/7 (29) -
’

parentheses are percentages for that category.

*N=number of subjects who had that pathogen alone or in combination with other pathogens.

Numbers shown in

*+Two-gided confidence interval for the difference (ceftriaxone/cefuroxime minus levofloxacin) in clinical response

rates was calculated for subsets with 10 or more clinically evaluable patients with admission isolates
of Klebsiella pneumoniae in each treatment group

**»+Two-sided confidence 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 Klebsiella pneumoniae in the
labeling, and the absolute clinical response rates and microbiologic e¥adication
rate would support the use of levofloxacin for the treatment of communxty-
acquired pneumoniae due to Klebsiella pneumoniae.

4.2. Legionella pneumophilia
The total number of FDA microbiologically evaluable cases of Legionella
pneumoniae 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 KS0-071. 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.

Table 4.2

Overall analysis for Legionella pneumophilia
FDA Clinically and Microbiologically Evaluable Patients
Community-acquired Pneumonia (Protocols K90-071 and M92-075)

Bfficacy parameter Treatment arm Protocol N+« (%) 95% CI»+
Clinical cure rate** Levofloxacin 500 mg QD K90-071 3/4 (75) N/A
M92-075 1/4 (25) -——-
Multi 001 2/2 (100) N/A
Overall 6/10 (60) N/A
Ceftriaxone/cefuroxime K90-071 0/2 (0) ---
Clinical success rate*# Levofloxacin 500 mg QD K90-071 3/4 (75) N/A
M982-075 2/4 (50) -——-
Multi 001 2/2 (100) N/A
Overall 7/10 (70) N/A
Ceftriaxone/cefuroxime K90-071 0/2 (0) ---
Eradication ratews« Levofloxacin 500 mg QD K90-071 3/4 (75) N/A
M92-078 2/4 (50) -
Multi 001 2/2 (100) N/A
Overall 7/10 (70) N/A
Ceftriaxone/cefuroxime K90-071 1/1 (100) ---
Overall success rate*w+# Levofloxacin $00 mg QD K90-071 3/4 (75) N/A
M92-075 2/4 (50) -
Multi 001 2/2 (100) N/A
Overall 7/10 (70) N/A
Ceftriaxone/cefuroxime K90-071 0/2 {0) -

*N=number of subjects who had that pathogen alone or in combination with other pathogens.

parentheses are percentages for that category.
*+Two-pided confidence interval for the difference (ceftriaxone/cefuroxime minus levofloxacin) in clinical response
rates was calculated for subsets with 10 or more clinically evaluable patients with admission isolates

of Legionella pneumophilia in each treatment group

—= ***Two-sided confidence 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

Numbers shown in
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Note that there are insufficient numbers of cases to calculate 95% confidence
intervals for any of the parameters of efficacy. Thus, 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 xate would
support the use of levofloxacin for the treatment of community-acquired
pneumoniae 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 Klebsiella pneumoniae and Legionella pneumophilia.

M 20-0cc- 26

Karen A, Frank, M.D., FACP
Medical Officer, HFD-520

cc: Archival: NDA 20-634
Archival: NDA 20-635 -
HFD-520/MO/RHopkins
HFD-520/MO/KFrank
HFD-520/Stat/NSilliman
HFD-520/TLMO/MAlbuerneM /-?-/2.0/7;
HFD-520/DepDivDir/RAlbrecht
HFD-520/DepDivDir/LGavrolovich

HFD-520/ActgDivDir/DFeigal
HFD-520/Stat/DLin B\fgg ‘)z/“/ Y
HFD-520/Pharm/SJoshi

HFD-520/Micro/DKing

HFD-520/Biopharm/FAjayi

HFD-520/CSO/FLesane -




