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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

Based on clinical efficacy and safety data submitted by the Applicant from two randomized,
double blind, active controlled clinical trials, there is adequate evidence to recommend the
approval of Ciprofloxacin 0.3% plus Fluocinolone acetonide 0.025% Otic Solution in the
treatment of acute otitis media in pediatric patients (aged 6 months and older) with
tympanostomy tubes (AOMT).

1.2 Risk Benefit Assessment

Findings from trials provided adequate evidence of safety and efficacy for Ciprofloxacin 0.3%
plus Fluocinolone acetonide 0.025% Otic Solution in the twice daily dosing regimen for the
treatment of AOMT. Ciprofloxacin 0.3% plus Fluocinolone Acetonide 0.025% otic solution
demonstrated therapeutic superiority over Ciprofloxacin 0.3% otic solution and over
Fluocinolone Acetonide 0.025% otic solution for the primary endpoint of time to cessation of
otorrhea. Ciprofloxacin 0.3% plus Fluocinolone Acetonide 0.025% otic solution also
demonstrated superiority over individual components with respect to sustained microbiological
cure. Ciprofloxacin 0.3% plus Fluocinolone Acetonide 0.025% otic solution was found to be safe
and well tolerated. Adverse events reported more frequently in the CIPRO+FLUQ group were
pyrexia, otitis media, rhinorrhea, cough, upper respiratory tract infection and otorrhoea.

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies

There are no risk management activities recommended beyond the routine monitoring and
reporting of all adverse events.

1.4 Recommendations for Postmarket Requirements and Commitments

There are no recommended Postmarketing Requirements or Phase 4 Commitments.
2 Introduction and Regulatory Background

2.1 Product Information

The product is Ciprofloxacin 0.3% plus Fluocinolone acetonide 0.025% Otic Solution, which is a
combination of two active substances: Ciprofloxacin hydrochloride and Fluocinolone acetonide.
Ciprofloxacin hydrochloride is a well-characterized fluoroquinolone and Fluocinolone acetonide
is a synthetic corticosteroid.
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Figure 1 Structure of Ciprofloxacin Hydrochloride (C17H18FN303-HCI-H20; MW

385.82)
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Figure 2 Structure of Fluocinolone Acetonide (C24H30F206; MW 452.50)

Source: Page 5 of applicant’s nonclinical overview
Generic Name: Ciprofloxacin 0.3% plus Fluocinolone acetonide 0.025% Otic Solution

Proposed Trade Name: % submitted October14, 2015 which was denied by the Agency.
The Applicant submitted alternate proposed trade name Otovel

Drug Class: Topical fluoroquinolone and corticosteroid combination

Proposed indication, age group: Acute Otitis Media with Tympanostomy Tubes (AOMT) in 6
months and older
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2.2 Currently Available Treatments for Proposed Indications

The following treatments are FDA approved and available for the treatment of AOMT:

e Ofloxacin otic solution
e CIPRODEX (ciprofloxacin 0.3% with dexamethasone 0.1%) otic suspension in children
aged 6 months and older

Systemic antibacterials (oral or parenteral) are prescribed for AOMT with systemic infection and
severe symptoms, to immunocompromised children and in AOMT associated with occlusion of
the auditory canal.

2.3 Availability of Proposed Active Ingredient in the United States

Ciprofloxacin 0.2% otic solution (Cetraxal SALVAT, NDA 21-918, approved on May 1, 2009)
is currently marketed for the treatment of acute otitis externa (AOE). Cipro HC and Ciprodex
are two otic formulations containing ciprofloxacin in combination with a corticosteroid which
are approved and marketed for AOE in both the pediatric and adult populations. Ciprodex is
approved and marketed for AOMT in children 6 months or older.

SYNALAR® (fluocinolone acetonide) Topical Solution, 0.01% is approved for the relief of the
inflammatory and pruritic manifestations of corticosteroid-responsive dermatoses.

Ciprofloxacin 0.3% plus Fluocinolone Acetonide 0.025% (Cetraxal Plus) has marketing approval
in several countries ®®@ "It was first approved in Spain on March 25, 2002.

2.4 Important Safety Issues With Consideration to Related Drugs

Ciprofloxacin 0.2% otic solution

The most common adverse reactions reported in 2-3% of patients treated with CETRAXAL were
application site pain, ear pruritis, fungal ear superinfection, and headache.

Ciprodex

In clinical trials with AOMT patients, the treatment emergent adverse events which occurred in
0.5% or more of the patients with non- intact tympanic membranes include ear discomfort, pain,
ear precipitate (residue), irritability and taste perversion. In a single patient, tympanostomy tube
blockage, ear prurtis, tinnitus, oral moniliasis, crying dizziness and erythema were reported. )

, treatment emergent adverse events of ear pruritis, debris, congestion, pain, erythema,
superimposed infection occurred in more than 0.4% of patients. Ear discomfort, tingling and
decreased hearing occurred in a single patient.

CiproHC
The most commonly reported drug related events in the clinical trials were headache and
unspecified “ear disorder” occurring in only 1-2% of patients.

10
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Oral or parenteral ciprofloxacin- hypersensitivity reactions including anaphylaxis and reports of
tendon inflammation and/or rupture have occurred with systemic fluoroquinolone therapy.
Exposure following otic administration is substantially lower than with systemic therapy.

2.5 Summary of Presubmission Regulatory Activity Related to Submission

The presubmission regulatory history and milestones related to the current NDA submission are
summarized as follows:

AOMT @@

e Inearly 2010, the applicant developed a phase 111 clinical development program in
subjects with AOMT.

e July 6, 2010: A Pre-IND meeting was held with the Agency. The Agency recommended
conducting two adequate and well controlled studies to support an approval and indicated
that the studies would be expected to demonstrate the superiority of the combination over
each of the individual components.

e December 20, 2010: The original IND for ciprofloxacin 0.3% plus fluocinolone acetonide
0.025% otic solution (IND 107809) was submitted.

e March 17, 2011: A Special Protocol Assessment (SPA), conducted in February 2011 was
resubmitted after the Agency’s input. The Agency recommended superiority for a
meaningful clinical endpoint (e.g., time to cessation of otorrhea) be demonstrated for
both components in the same population (i.e., ITT) and that sustained microbiological
eradication rate in each of the ciprofloxacin-containing arms compared to the
fluocinolone arm at the end of treatment (EOT) and test of cure (TOC) visit would be
important as a secondary endpoint. Guidance was provided from the Draft Guidance for
Industry, Acute Bacterial Otitis Media: Developing Drugs for Treatment.

e May 2, 2011: SPA agreement reached.

e July 2011: The applicant initiated twin phase Ill, multicenter, randomized, double-blind
clinical trials (CIFLOTIII/101A02 and CIFLOTII1/101A04) to assess the efficacy and
safety of ciprofloxacin 0.3% plus fluocinolone acetonide 0.025% otic solution in the
treatment of AOMT in pediatric subjects. Those studies enrolled 662 subjects in total,
with a primary objective to demonstrate increased efficacy of the combination against
ciprofloxacin or fluocinolone alone.

e September 3, 2013: The applicant committed to maintaining the CIFLOTII1/101A04
study blinded until study CIFLOTIII/101A02 was completed and to limit the number of
subjects enrolled from shared sites. Fewer sites was to be transferred into study
CIFLOTII/10IA02 such that enrollment by investigators who participate in
CIFLOTIHI/101A02 study accounted for maximum 24% of enrollment in the
CIFLOTIII/101A04 study.

e December 15, 2014: A pre NDA meeting was conducted between the applicant and the
Agency.

11
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e June 30, 2015: The Applicant submitted the NDA indication.

2.6 Other Relevant Background Information

3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

The submission was relatively well-organized and based on the electronic common technical
document (eCTD) format. The clinical case summaries were comprehensive. Approximately

10% random samplem, 34 for CIFLOTII-10IA02, 25 for CIFLOTIII-
10IA04) case report forms (CRFs) were submitted.

12
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The review of CRFs and datasets prompted information requests including, but not limited to the
following:

e The applicant was asked to submit a rationale for assuming the applicability of foreign
data in the submission to the U.S. population/practice of medicine.

e The EPOCH variable for the Adverse event domain for studies CIFLOT 11l -101A 02,
CIFLOT 111 -101A 04 and ®@ \was missing and the applicant was
requested to submit updated datasets.

The applicant provided the responses in a timely fashion without delaying the review.

3.2 Compliance with Good Clinical Practices

The Clinical trials in this program were conducted in adherence with the principles of Good
Clinical Practices (GCP), including directions set forth in relevant regulatory guidance (for
example, ICH E6) and in keeping with study-subject protection as outlined in the Declaration of
Helsinki (1964).

A request for site inspections was submitted to the Division of Scientific Investigations for the
following U. S. sites due to high subject enrollments:

Study CIFLOTIII/101A02, Site 010

Study CIFLOTIII/101A02, Site 079

Study CIFLOTIII/101A04, Site 247

The site inspections are ongoing at the time of this review.

3.3 Financial Disclosures

The applicant certified that there were no financial arrangements with clinical investigators that
could affect the outcome of the study as defined in 21 CFR 54.2 (a) and that the clinical
investigators had no reportable financial disclosures in the CIFLOTI11/101A02,
CIFLOTIII/101A04 @@ trials as defined in 21 CFR 54.2 (b). The applicant
also certified that no investigator was the recipient of significant payments as defined in 21 CFR
54.2(f). See Appendix 9.4 for detailed review.

4 Significant Efficacy/Safety Issues Related to Other Review Disciplines

4.1 Chemistry Manufacturing and Controls

The proposed drug product is a sterile, preservative-free otic solution of Ciprofloxacin

hydrochloride equivalent to Ciprofloxacin 0.3% plus Fluocinolone acetonide 0.025%, supplied in

single-use vials. Ciprofloxacin hydrochloride is N
designed to have a broad spectrum antibacterial

13
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activity. Fluocinolone acetonide is a synthetic corticosteroid primarily used in dermatology to
reduce skin inflammation and relieve itching. Refer to Chemistry Manufacturing and Controls
review for details.

4.2 Clinical Microbiology

Refer to the Clinical Microbiology review for details.

4.3 Preclinical Pharmacology/Toxicology

Refer to the Pharmacology Toxicology review for details.
4.4 Clinical Pharmacology

441 Mechanism of Action

Ciprofloxacin is a fluoroquinolone antibacterial which inhibits the bacterial DNA gyrase and
topoisomerase 1V enzymes, which are essential for bacterial DNA replication, transcription,
repair, and recombination. Fluoroquinolones form complexes of these enzymes with DNA that
block movement of the DNA-replication fork, inhibiting DNA replication. Damage to DNA and
the generation of DNA strand breaks leads to destabilization of the supercoiling structure and
degradation of chromosomal DNA by exonucleases and eventual cell death. Topical application
of 0.3% ciprofloxacin drops will result in high local antibacterial concentrations that will be
active against the bacterial pathogens associated with AOMT.

Fluocinolone acetonide is a synthetic fluorinated corticosteroid with anti-inflammatory,
antipruritic and vasoconstrictive properties. Early anti-inflammatory effects of topical
corticosteroids include the inhibition of macrophage and leukocyte movement and activity in the
inflamed area by reversing vascular dilation and permeability. Later inflammatory processes
such as capillary production, collagen deposition, and keloid (scar) formation are also inhibited
by corticosteroids. Clinically, these actions correspond to decreased edema, erythema, pruritus,
plaque formation, and scaling of the affected skin.

The most common complications after tube insertion include otorrhea, formation of granulation
tissue around the tube, and cholesteatoma. The addition of a corticosteroid to otic antibacterial
preparations will aid in the resolution of the inflammatory response that accompanies bacterial
infections.

4.4.2  Pharmacodynamics

Microbiology data are summarized in section 4.2. The two active drug substances in the
proposed combination are both currently marketed for otic use although they are not marketed as
a fixed combination. No specific in vivo pharmacology preclinical studies were performed.

14
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4.4.3  Pharmacokinetics

No specific nonclinical pharmacokinetic or toxicokinetic studies have been performed with
Ciprofloxacin 0.3% plus Fluocinolone acetonide 0.025% Otic Solution in animals because of the
low expected systemic exposure after otic application. The applicant refers to published
information related to the development of ciprofloxacin and fluocinolone acetonide and their
product labeling. The applicant also refers to the studies conducted with Ciprodex in human
pediatric patients with tympanostomy tubes which demonstrated that absorption of ciprofloxacin
occurred following otic administration; however, the plasma levels were negligible. It is
anticipated that the systemic exposure of fluocinolone acetonide will also be negligible, due to
the low dose administered and previously reported literature data after topical administration of
the product.

15
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5 Sources of Clinical Data

5.1 Tables of Studies/Clinical Trials

The following table summarizes the phase 3 trials conducted to support the indications of AOMT B

Table 1 Phase 3 clinical trials for AOMT

Study ID Study dates Study design Patient population | Study and reference drugs Study Objective Age of
Locations Total Duration of follow- | Dose, route and regimen /endpoints subjects
(no. sites) enrollment up (Duration of treatment)

Reference ID: 3902674
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CIFLOTIII/101A02

46 sites (33 in the
US, 6 in South
Africa, 3 in Spain, 1
in the Czech
Republic,

1 in Denmark, 1 in
Finland, and 1 in
Sweden)

15 July 2011~
23 June 2014

331 enrolled.

Multicenter,
randomized,

double blind, active
controlled,

parallel group; 1:1:1
ratio stratified by age
into patients younger
than 3 years old and
patients 3 years and
older.

Pediatric

patients with
AOMT, patent and
open tympanostomy
tube in the ear that
was to be treated,
otorrhea for 3 weeks
or less, moderate or
severe purulent
otorrhea; 22 days

Study drug: Ciprofloxacin
0.3% plus Fluocinolone
Acetonide 0.025% otic
solution

Reference drugs:
Ciprofloxacin 0.3% otic
solution

Fluocinolone Acetonide
0.025% otic solution
twice daily for

7 days

-Efficacy and Safety

-Measure systemic
absorption of
Ciprofloxacin and/or
Fluocinolone Acetonide
in a subgroup of 30
patients

Primary endpoint:
Superiority for time to
cessation of otorrhea over
ciprofloxacin and over
fluocinolone acetonide
otic solution

Secondary endpoint:
Superiority of
ciprofloxacin and
fluocinolone otic solution
over fluocinolone alone as
well as to demonstrate
superiority of
ciprofloxacin alone over
fluocinolone alone with
respect to sustained
microbiological cure

6 months
to 12
years

Reference ID: 3902674
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CIFLOTIII/101A04

49 sites (35 in the
UsS, 6 in South
Africa, 5 in Spain, 2
in Canada, and 1 in
Finland)

19 August 2011
- 29 May 2013

331 enrolled

Multicenter,
randomized,

double blind, active
controlled,

parallel group; 1:1:1
ratio stratified by age
into patients younger
than 3 years old and
patients 3 years and
older.

Pediatric

patients with
AOMT, patent and
open tympanostomy
tube in the ear that
was to be treated,
otorrhea for 3 weeks
or less, moderate or
severe purulent
otorrhea; 22 days

Study drug: Ciprofloxacin
0.3% plus Fluocinolone
Acetonide 0.025% otic
solution

Reference drugs: -
Ciprofloxacin 0.3% otic
solution

-Fluocinolone Acetonide
0.025% otic solution
twice daily for

7 days

-Efficacy and Safety

-Measure systemic
absorption of
Ciprofloxacin and/or
Fluocinolone Acetonide
in a subgroup of 30
patients

Primary endpoint:
Superiority for time to
cessation of otorrhea over
ciprofloxacin and over
fluocinolone acetonide
otic solution

Secondary endpoint:
Superiority of
ciprofloxacin and
fluocinolone otic solution
over fluocinolone alone as
well as to demonstrate
superiority of
ciprofloxacin alone over
fluocinolone alone with
respect to sustained
microbiological cure

6 months
to 12
years

Reference ID: 3902674
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5.2 Review Strategy

Detailed reviews of the efficacy and safety data are presented by indication. Two new phase 3 clinical trials CIFLOTIII/10IA02 and
CIFLOTIII/10IA04 were conducted by the applicant to evaluate the safety and efficacy of Ciprofloxacin 0.3% plus Fluocinolone
acetonide 0.025% Otic Solution in AOMT ©@ The
Clinical Review is divided into two general parts: the review of efficacy and the review of safety. Both are conducted by the Medical
Reviewer. Statistical analysis of efficacy is conducted by the statistical reviewer.

® @

The safety review was therefore
conducted by pooling the CIFLOTIII/10IA02 and CIFLOTIII/10IA04 trials ®e

5.3 Discussion of Individual Studies/Clinical Trials

This submission contains data ®® Phase 3 trials. The applicant performed two identical clinical trials to support the AOMT
indication (CIFLOTIII/10IA02 and CIFLOTIII/10IA04) ®® For
detailed description of these trials, see section 6.1.1

6 Review of Efficacy

Efficacy Summary

The Applicant performed two Phase 3 randomized, double-blind clinical trials CIFLOTIII/10IA02 and CIFLOTIII/10IA04 to
demonstrate efficacy in the treatment of acute otitis media in pediatric patients (aged 6 months and older) with tympanostomy tubes
(AOMT). The primary efficacy endpoint was to demonstrate therapeutic superiority of Ciprofloxacin 0.3% plus Fluocinolone
Acetonide 0.025% otic solution over Ciprofloxacin 0.3% otic solution and over Fluocinolone Acetonide 0.025% otic solution for time
to cessation of otorrhea. The principal secondary endpoint was to demonstrate therapeutic superiority of the product over each
individual component with respect to sustained microbiological cure. The primary analysis of efficacy included analysis of each trial

20
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individually in the CITT and CPP population and repeated separately for each of the 2 age strata (patients younger than 3 years old,
patients 3 years and older).

Conclusions that can be drawn from the efficacy analysis are:

6.1

Ciprofloxacin 0.3% plus Fluocinolone Acetonide 0.025% otic solution demonstrated therapeutic superiority over Ciprofloxacin
and over Fluocinolone for the primary endpoint of time to cessation of otorrhea

Median time to cessation of otorrhea was shorter for CIPRO+FLUQ than for either of the treatments alone: median time to
cessation was 2.9 days for CIPRO+FLUOQ, 4.4 days for CIPRO, and 3.6 days for the FLUO group in the CITT population in
trial CIFLOTII1/101A02

Median time to cessation of otorrhea was 3.7 days for the CIPRO+FLUOQO group, 4.6 days for the CIPRO group, and 5.4 days
for the FLUO group in the CITT population in trial CIFLOTII1/101A04

For study CIFLOTIII/101A02, the sustained microbiological cure was observed in 47 of 61 patients (77.0%) in the
CIPRO+FLUO group, 41 of 65 patients (63.1%) in the CIPRO group, and 23 of 54 patients (42.6%) in the FLUO group in the
mITT population. For study CIFLOTII1/101A04, the sustained microbiological cure was observed in 47 of 57 patients (82.5%)
in the CIPRO+FLUOQ group, 43 of 61 patients (70.5%) in the CIPRO group, and 18 of 57 patients (31.6%) in the FLUO group
in the mITT population.

For study CIFLOTIII/101A02, the sustained microbiological cure was observed in 41 of 48 (85.4%) in the CIPRO+FLUO
group, 35 of 50 (70%) in the CIPRO group and 18 of 44 patients (40.9%) in the FLUO group in the MPP population. For study
CIFLOTIII/101A04, the sustained microbiological cure was observed in 32 of 39 patients (82.1%) in the CIPRO+FLUO group,
37 of 54 patients (68.5%) in the CIPRO group, and 14 of 44 patients (31.8%) in the FLUO group in the MPP population.

Mean age was 3.5 years

Indication

The Applicant seeks the following indication:
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Treatment of acute otitis media in pediatric patients (aged 6 months and older) with tympanostomy tubes (AOMT) due to
Staphylococcus aureus, Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis, and Pseudomonas aeruginosa.

6.1.1  Methods
AOMT
Randomization, stratification, blinding

Patients were randomly assigned in a 1:1:1 ratio to receive treatment with the investigational medication, Ciprofloxacin 0.3% plus
Fluocinolone Acetonide 0.025% otic solution, or the comparator treatments, Ciprofloxacin 0.3% otic solution or Fluocinolone
Acetonide 0.025% otic solution. Patients were stratified at enrollment by age and classified into 2 groups: patients younger than 3
years old and patients 3 years and older. It was planned that the total number of patients in the study would be divided approximately
evenly between the 2 age groups. The applicant states that every attempt was made to maintain the blind throughout the study.

Inclusion criteria

1. Patient between 6 months and 12 years of age (both inclusive).

2. Patients with patent tympanostomy tube in the ear that was to be treated

3. Patients suffering from otorrhea for 3 weeks or less.

4. Moderate or severe purulent otorrhea at inclusion.

5. Signed informed consent from the patient’s legally authorized representative; also, if
the patient was capable of providing assent, signed assent from the patient

Key Exclusion criteria

1. Tympanostomy tube placement 3 days or less before study entry

2. Tympanostomy tubes containing antiseptic or antibacterial activity (silver oxide or
silver salts), T-type tubes

3. Acute otitis externa or malignant otitis externa

4. Suspected viral, fungal, or mycobacterial ear infection

22

Reference ID: 3902674



Clinical Review

Mayurika Ghosh, MD}

NDA 208251

Ciprofloxacin 0.3% plus Fluocinolone acetonide 0.025% Otic Solution

Otologic surgery within the previous year (other than tympanostomy tube placement)

Mastoiditis

Known or suspected quinolone and/or corticoids hypersensitivity

History of an immunosuppressive disorder, current immunosuppressive therapy, or

diabetes

9. Acute or chronic renal disease, active hepatitis

10. Chronic nasal obstruction and/or persistent rhinorrhea

11. Craniofacial anomalies

12. Patient predisposed to neurosensory hearing loss

13. Use of topical non-steroidal otic agents within 1 day of study entry. Use of topical or otic steroids within 3 days of enrollment
or systemic steroids within 7 days of enrollment

14. Use of intranasal or inhaled steroids within 3 days of enroliment

15. Any infection requiring systemic antimicrobial therapy

N oo

Each study consisted of 4 visits:

e Visit 1 at Day 1: Screening, Randomization/enrollment; start of treatment; predose blood samples were collected, if applicable. An
audiometric evaluation (behavioral audiogram) was performed before onset of treatment in subjects capable of following the
procedure. Middle ear exudate was collected with a syringe or cannula for microbiological culture before onset of treatment.
Caregivers completed a quality of life (QoL) questionnaire.

e Visit 2 at Day 3-5: During treatment (signs and symptoms of AOMT assessed by otoscopy; decision to continue or discontinue and
record as treatment failure).

e Visit 3 at Day 8-10: End of Treatment (EOT); middle ear exudate collected if present; postdose blood samples collected, if
applicable. Caregivers completed a QoL questionnaire.

e Visit 4 at Day 18-22: Post-treatment/Follow-up, Test of Cure (TOC); middle ear exudate, collected if present. Audiometric
evaluation performed in subjects who underwent that procedure at Visit 1. Caregivers completed a QoL questionnaire.

Dose selection

With the proposed combination of Ciprofloxacin 0.3% plus Fluocinolone Acetonide 0.025%, the planned exposure to the active
ingredient would be approximately 1.5 mg of Ciprofloxacin and 0.125 mg of Fluocinolone Acetonide per day (approximately 10.5 mg
of Ciprofloxacin and 0.875 mg of Fluocinolone Acetonide over a 7-day period). This quantity would be doubled in the case of
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bilateral disease. Study medication was instilled in the affected ear(s) twice daily (morning and evening), preferably 12 hours apart but
no less than 8 hours apart, for 7 continuous days.

Concomitant medications

The following medications were prohibited during the study: topical non-steroidal otic agents, topical or otic steroids and systemic
steroids, intranasal or inhaled steroids, topical (when applied to the ear or surrounding area) or systemic antimicrobial or antifungal
agents, oral or topical anti-inflammatory agents except ibuprofen (analgesics without anti-inflammatory properties, such as
acetaminophen, were allowed), antihistamines and decongestants, any investigational drug, drugs for curative treatment of otitis
externa or otitis media, any compound, agent, or substance that was applied to the external ear or instilled in the ear canal, other than
study medication.

The use of ibuprofen or medications containing codeine was also permitted to treat otalgia if it was not combined with a non-steroidal
anti-inflammatory drug and was recommended by the treating physician.

Study schedule

Table 2 Schedule of observations and assessments

Reference 