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formulations of ciprofloxacin used at the recommended dosages. There were no reports
of detection of circulating metabolites of ciprofloxacin. These results are consistent with
preclinical assessments of ciprofloxacin absorption in animals, as discussed in Module
2.6 of this submission. Ciprofloxacin Otic Solution 0.2% is not likely to have any
discernible pharmacologic effect when used in accordance with the proposed label
directions for treatment of OE.

No Human Pharmacokinetics Studies were performed.

Pharmacodynamics

Primary Pharmacodynamics

The Applicant provides no explanation of primary pharmacodynamics in Section 4.2.1.1.
In this section, the Applicant provides one reference from the literature [37]. The
Applicant asserts that primary pharmacodynamics is supported by literature and by the
Agency’s findings supporting the development of ciprofloxacin for approved
formulations and indications that are summarized in ciprofloxacin product labeling
(Cipro® HC Otic Prescribing Information, Tab 4.3.2, Module 4, Volume 2, this
submission). -

Secondary Pharmacodynamics

As stated by the Applicant in Section 4.2.1.2 of this submission, no secondary
pharmacodynamics studies were conducted. This section references back to the
Agency’s findings supporting the development of ciprofloxacin for approved
formulations and indications that are summarized in ciprofloxacin’s product labeling.

amic Drug Interactions
AsMbythApplicmmSemon4.2 1.4 of this submission, ne pharmacodynamic
drug interaction studies were conducted. This section references back to the Agency’s
findings supporting the development of ciprofloxacin for approved formulations and
mdmtmsﬂutmmmmdmcmﬂmum s product labeling.

Product Development Rationale
The Applicant presents the rationale for the development of the product in Section 2.5.1
of this submission.

mhwﬁmsmmmgmmofcmﬂommmw Solution 0.2% a3 2 treatment
for acute diffuse bacteria otitis externs (OE). Ciprofloxacin is a flueroguincione
antibiotic with broad-spectrum antibacterial activity. It is & well-characterized compound
that is used intravenously, orslly, and fopically to treat & variety of infections. Topical
formulations containing ciprofloxacin in combination with hydrocortisone (HC) and with
dexamethasone have been approved in the US for trestment of OE. Otic formulations

contsining ciprofloxacin alone have been approved outside the US.

The Applicant’s clinical development program for Ciprofloxacin Otic Solution 0.2%
inchudes one multicenter study (with study centers in the US and Spain) of safety snd
efficacy in adults, adolescents, and children (the Pivotal Swdy, CIPROT HI03 1A 02),
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supported by publicly available information about ciprofloxacin in general and
Ciprofloxacin Otic Solution 0.2% in particular. A particularly relevant study was
published in 1999 by Pistorius et al. [38]; this was a randomized, non-blinded, active-
controlied, multicenter study comparing the safety and efficacy of ciprofloxacin in 0.2%
plus HC 1.0% with ciprofloxacin 0.2% and with neemycin/polymyxin B/hydrocortisone
(PNH) in 842 patients in the US. This study plus the Pivotal Study are referred to as the
Core Studies. The Sponsor conducted Study CIFLOT 111/00-01, a randomized, paraliel-
group, double-blind, active-controlled, multicenter study comparing the safety and
efficacy of ciprofloxacin otic solution 0.3% with ciprofloxacin 0.3% plus fluocinolone
0.025% (a combination product marketed in Spain as Cetraxal Plus®); this is referred to
as the Supportive Study. Additional information is found in several Published Studies of
ciprofloxacin otic solution at concentrations of 0.2%, 0.3%, and 0.5%. In accordance
with 21 CRF§314.54, the Sponsor also relies on the Agency’s previous findings of safety
and effectiveness for ciprofloxacin in accordance with Section 505(b)(2) of the Federal
Foed, Drug, and Cosmetic Act. _

RemmuoftheApﬂMmdﬂnComRuthrgmMm(CRO)m
with representatives of the Agency on September 29, 2003 and again by teleconference
on January 14, 2004 to discuss the clinical and regulatory development plan for
Ciprofloxacin Otic Solution 0.2%. Meeting minutes are included in this submission.
Based on the discussions at these meetings, the Agency agreed to consider a 505(b)(2)
New Drug Application (NDA) incorporating published literature of ciprofloxacin,
referencing the Agency’s previous findings of safety and efficacy for ciprofloxacin, and
including data from at least one clinical efficacy study to demonstrate non-inferiority of
the proposed product. The Pivotal Study was performed in accordance with the
recommendations made at these meetings and with Agency guidance documents for
antimicrobial drugs [39] and for choice of control group and related issues in clinical
studies [40].

ANIMAL THERAPEUTIC STUDIES
The Applicant presents no data from animal models of efficacy.

CLINICAL EFFICACY

CLINICAL LABORATORY SUSCEPTIBILITY TEST METHODS

Disk Content Studies

The Applicant states that disk content studies are not applicable since the subject drug of this
application is not 3 newly developed antibiotic and the Applicant is not making any new claims
mummmdmmwmmmmmm

MIC/Disk Diffasion Correlation Studies
WMWGMMMmmmmdiﬂummm
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Control studies to submit regarding newly developed MIC testing.

Wsm mwﬂmdoummmmcmmmaw
or P. aeruginosa sv dli iprofloxacin. However, the following MIC interpretive criteria
muhuﬁomth%ml.v (chn)paehpimmmdmybupyhedtothcliniul
microbiology studies performed in the application.

{ﬁmmummwmmmmmmamw

Qualitative methods are used to determine antimicrobial minimum inhibitory
concentrations (MICs). These MICs provide estimates of the susceptibility of bacteria to
antimicrobis! compounds. The MICs should be determined using a standardized
procedure. Standardized procedures are based on a dilution method (broth or agar) or
equivalent with standardized inoculum concentrations and standardized concentrations of
ciprofloxacin powder. The MIC values should be interpreted according to the following
criteria:

For Mng amble microorganisms other than Haemophilus influenzae, and Haemophilus

ik are appiCEble only (o broth microdiion susceptibillty testes wih skeplococous using
mmmmmmm

WW@MWMWMWMMWMM
microorganisms to control the technical aspects of the laboratory procedures. Standard
ciprofloxacin powder should provide the following MIC values:

CIPROT H1/03 A 02, is a randomized; evaluator-blinded comparison of the efficacy and
safety of ciprofloxacin otic solution 0.2% with neomycin and polymyxin B sulfates and
hydrocortisone oti¢ solution in the treatment of scute diffuse otitis externs in children,
adolescents, and adults.

. Study Objectives

The primary objective is to determine whether the proportion of patients with clinical
cure afier seven days of twice-daily trestment with Ciprofloxacin Otic Solution 0.2% is
non-inferior to the propertion with clinical cure after seven days of three-times-daily
treatment with PNH in children; adoleacents, and adults with acute diffuse otitis externa.
Chinical efficacy parametars are established as pain (otalgie), edema, and otorrhes.
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Secondary objectives: To determine whether the proportion of patients achieving each of
the following endpoints after seven days of twice daily treatment with the drug product is
non-inferior to the proportion after seven days of three-times-daily treatment with PNH in
children, adolescents, and adults with acute diffuse otitis externa:

Clinical cure at Visit 3,

Clinical improvement at Visit 3 and at Visit 4,

Resolution of otalgia at Visit 3 and at Visit 4,

Improvement in otalgia at Visit 3 and at Visit 4,

Clinical and microbiological cure at Visit 3 and at Visit 4,

Clinical and microbiological improvement at Visit 3 and at Visit 4.

Patient Populations

There are five populations defined for this study: Clinical Per Protocel (CPP), Clinical
Intent-To-Treat (CITT), Microbiological Intent-To-Treat (MITT), Microbiological Per
Protocol (MPP), and Safety.

The CITT population included all patients who are randomized and receive any study

medication. The CPP population is the primary population for cfficacy analyses which is

defined as those patients who:

o Satisfy all inclusion and exclusion criteris;

e Do not receive any prohibited concomitant medicati

] Danothaveanyothermnptlvmhaom,Compleuan3ande4(unhss
the subject is deemed a clinical failure at an earlier visit than Visit 4); and

 Have compliance rates between 80% and 120% as defined under Study Medication
Compliance (patients who are deemed Clinical Failures are to be iricluded if they had
compliance rates between 80% and 120% during the first three days of study

The MITT population includes all CITT patients whose Visit 1 microbiological culture
yielded one or more pathogens. The MPP population will include all CPP patients whose
Visit 1 microbiological culture yields one or more pathogens and who have
microbiological results (Eradication, Presumed Eradication, Persistence, or
Superinfection) from Visit 3 and/or Visit 4. .

Clinical Efficacy

CIPROT m/03 lezemnmsthcApplm s proposed corticosteroid-free .
ciprofloxacin otic solution drug product with an approved otic drug product, PNH for
clinical cure at Visit 4. Three clinical efficacy paramecters included otalgis, edema, and
otorrhes that were scored as absent (0+), mild (1+), moderate (2+), and severe (3+). A
total symptom score is obtained by adding all three evaluation scores together. The
overall clinical outcomes were categorized as clinical cure, clinical improvement, clinical
failure, and indeterminate. Clinical cuce is defined as resolution of otalgia, edema, and
otorrhes. A sustained clinical cure is noted if a clinical cure is seen at both Visit 3 and
Visit 4. A subsequent clinical cure is noted if clinical improvement is seen at Visit 3 and
clinical cure is recorded at Visit 4. The primary efficacy endpoint for this study is
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clinical cure at Visit 4 for the total population. For purposes of the primary analysis
patients who had a clinical outcome recorded as clinical improvement at Visit4are
combined with the patients who have a clinical outcome recorded as clinical failure (at
Visit 3 or Visit 4) to form an overall clinical failure group.

Microbiological Efficacy
Microbiolegical cultures of ear discharge are taken at Visits 1, 3, and 4 except when no
discharge is present. After processing at the central laboratory, species identification and
bacterial abundance is assessed. Bacterial abundance is assessed on a scale of 1+ to 4+
per standard laberatory grading. To be considered a pathogen, the cultured organism
must have been present at a level of 2+ or higher.

Identification of Pathogens in the Clinical Study CIPROT HV/ 03 JA 02

In the pivotal CIPROT 11V 03 1A 02 study, the Microbiological Per-Protocol (MPP)
population, 174 patients in cach treatment group (70% and 72% of the Clinical
Per-Protocol [CPP] populations for ciprofloxacin and polymyxin B/neomycin/
hydrocortisene [PNH] groups respectively) had at least one pathogen at pre-therapy.
Table 9 lists all of the pre-therapy pathogens identified in the MPP population.
Pseudomonas aeruginosa was isolated from a majority of these patients (87% in the
ciprofloxacin group and 89% in the PNH group). Staphylococcus aureus was isolated
from 13%0fpsmh1theclpmﬂomm group and 17% in the PNH group. The
Microbiological Intent-to-Treat (MITT) population included 232 patients in the
ciprofloxacin group (73% of the Clinical Intent-to-Treat [CITT population) and 217
petients in the PNH group (70% of the CITT population). The percentages of patients
infected with P. aeruginosa and S. aureus in the MITT population were sinsiler to those
mtheMPPpopahtwa Table 10 lists the pathogens identified in the MITT population.

When pathogens were identified by country, P. aemgmosamds. aureus were again the
meost prevalent iselates associated with OE. Tables 9 and 10 show the comperison
between the US and Spanish MPP and MITT populations from which at least one

pathogen was identified at pre-therapy in the CIPROT study.
Table 9. Pre-Therapy Pathogen .
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