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1. EXECUTIVE SUMMARY 

1.1 Introduction 

This NDA submission (NDA 21918) seeks to gain approval for the use of Ciprofloxacin Otic 
Solution 0.2% as twice daily treatment of otitis externa (OE).  This NDA is submitted as a 505 
(b) (2) using Cipro HC (Ciprofloxacin hydrochloride and hydrocortisone otic suspension) as the 
reference listed drug (RLD).  In contrast to the RLD, the proposed drug product (Ciprofloxacin 
Otic Solution 0.2%) consists of a single active ingredient, Ciprofloxacin hycrochloride, and is 
devoid any corticosteroid component.  This NDA submission utilizes Ciprofloxacin data from 
published data sources and references previous Agency determinations regarding the safety and 
efficacy of Ciprofloxacin.  Data from one pivotal Phase III, randomized, evaluator blinded, 
multi-center study (CIPROT III/03 IA 02) is included in the submission. Study CIPROT III/03 
IA 02 was conducted under IND 67173 and involved 630 adult and pediatric subjects in both the 
United States and Spain to demonstrate non-inferiority of the proposed drug product to 
comparator, Polymyxin B/Neomycin/Hydrocortisone (PNH) within a 10% non-inferiority 
margin.  

1.2 Conclusions and Recommendations 

Pivotal Study CIPROT III/03 IA 02 achieved both co-primary endpoints by demonstrating the 
non-inferiority (within a 10% margin) of Ciprofloxacin Otic Solution 0.2% therapy to 
comparator therapy (PNH) for the treatment of otitis externa (OE) in both the Clinical Intent-to-
treat (ITT) and Clinical Per-Protocol (CPP) analysis populations. According to the FDA analysis, 
comparisons of clinical cure rates at Test of Cure (TOC) with Ciprofloxacin vs. PNH were: 
86.6% vs. 81.1%, a 5.6% (-0.9%, 12.1%) treatment difference (95% CI) in the CPP population 
and 81.4% vs. 76.7%, a 4.7% (-1.6%, 11.1%) treatment difference (95% CI) in the CITT 
population (Table 5). Non-inferiority of Ciprofloxacin therapy to PNH therapy within a 10% 
margin was demonstrated since the lower limit of the 95% CI of the treatment difference 
(Ciprofloxacin – PNH) was greater than -10% in both the CPP and CITT population analyses.    

Secondary analyses in the overall population were generally consistent with the primary analysis 
and show Ciprofloxacin Otic Solution 0.2% therapy as non-inferior (within a 10% margin) to 
PNH therapy for endpoints which include: proportions of subjects with Clinical Cure at Visit 3 
(end of treatment (EOT)), Clinical Improvement at Visit 4 (TOC), Clinical + Microbiological 
Cure at Visit 3 and at Visit 4.  Proportions of subjects with resolution of otalgia and 
improvement in otalgia at Visit 3 and at Visit 4 were generally similar between Ciprofloxacin 
and PNH. 

The Sponsor concluded that Ciprofloxacin Otic Solution 0.2% administered twice daily (bid) for 
7 days was non-inferior (within a 10% margin) to PNH administered 3 times daily (tid) for the 
treatment of OE in children, adolescents, and adults.  The Statistical Reviewer, however, did not 
agree with the Sponsor’s conclusion with respect to adults (18 years old or older).  While this 
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study provides strong overall evidence regarding the non-inferiority of Ciprofloxacin therapy to 
PNH therapy for children and adolescents, this study raises doubts about the efficacy of 
Ciprofloxacin otic in the treatment of adults with OE. As required by 21 CFR 314.50(d)(5)(v), 
post-hoc analyses were conducted by gender, age, and racial subgroups.  For non-adults, the 
comparison of clinical cure rates at TOC with Ciprofloxacin vs. PNH were: 93.9% vs. 78.7%, a 
treatment difference (95% CI) of 15.1% (7.0, 23.2) in the CPP population.  This contrasts with 
results for adults with 76.0% vs. 83.6%, a -7.6% (-18.4%, 3.1%) treatment difference (95% CI).  
See Table 9 that shows consistent results in the CITT population.  Additional sensitivity analyses 
are included in Section 4.  Separate comparisons for adults and non-adults are highly relevant 
due to results from two previous studies 1,2 included in the Sponsor’s submission which 
suggested lower efficacy rates in adults treated with PNH, Ciprofloxacin, Cipro HC or ofloxacin. 
The FDA’s previous findings of effectiveness for Cipro HC otic, the RLD, also showed lower 
efficacy rates in adult patients for both the Cipro HC and PNH treatment arms.  Based on the 
clear differences in adult and non-adult populations and the magnitude of treatment differences 
found in favor of PNH therapy, both inferential evidence and direct evidence of non-inferiority 
of Ciprofloxacin therapy in an adult population were not considered to be substantial.  The 
Statistical Reviewer feels that the difference in results for non-adults and adults warrant mention 
in the label even though the clinical relevance is unclear. 

1.3 Brief Overview of Study CIPROT III/03 IA 02 

Study CIPROT III/03 IA is a pivotal Phase III, randomized, evaluator blinded, multi-center study 
comparing Ciprofloxacin Otic Solution (0.25 mL bid for 7 days) to Polymyxin 
B/Neomycin/Hydrocortisone (PNH) (4 drops bid for subjects thirteen years and older, 3 drops 
bid for subjects 12 years and under).  Study CIPROT III/03 IA 02 was conducted under IND 
67173 and involved 630 adult and pediatric subjects in both the United States and Spain to 
demonstrate non-inferiority of the proposed drug product to comparator, PNH within a 10% non-
inferiority margin.  Clinical efficacy was assessed at visit 4, the Test of Cure (TOC) visit, which 
occurred 14–16 days after the first dose of the study drug was received.  The primary outcome 
was Sponsor assessment of clinical response at TOC evaluated in the CPP and CITT populations 
as co-primary endpoints.   

1.4 Statistical Issues and Findings 

The main statistical issue in Study CIPROT III/03 IA 02 is that overall study results, as well as 
results from other studies included in the Sponsor’s submission, were highly inconsistent across 
the adult and non-adult patient subgroups treated with Ciprofloxacin.  Consequently both patient 
subgroups were analyzed separately in a post-hoc analysis. While results in the non-adult patient 
subgroup showed strong evidence of non-inferiority, results in the adult patient subgroup 
provided contradictory results.  The strength of the evidence leads to a concern that the adult 
subgroup comes from a different distribution than the non-adult and that ciprofloxacin may be 
inferior to PNH in treating OE in adults.  Since this is a post-hoc analysis, the clinical meaning is 
unclear but the difference in results between adults and non-adults warrant mention on the 
product label. 

5 



 

 
 

 
 

 
  

 

 

 
 

  
 
 

 
 

     
 
 

 

  

 
 

  

 

2.  INTRODUCTION 

2.1 Overview 

2.1.1 Class and Indication 
Ciprofloxacin is a fluoroquinolone antibiotic with broad-spectrum antibacterial activity. It is a 
well characterized compound that is used intravenously, orally, and topically to treat a variety of 
infections.   

2.1.2 Rationale for Drug Product Development 
Ciprofloxacin is marketed worldwide for the treatment of systemic and topical infections, 
including otitis externa. Otic Ciprofloxacin products approved in the U.S. for this indication 
include Cipro HC, a combination of Ciprofloxacin and hydrocortisone, with a prescribed dose of 
3 drops BID for 7 days, for a total daily dose of approximately 0.6 mg Ciprofloxacin. More 
recently, Ciprodex, a combination of Ciprofloxacin and dexamethasone, was approved to treat 
otitis externa with a prescribed daily dose of 0.84 mg Ciprofloxacin, also for 7 days. SALVAT’s 
proposed formulation of Ciprofloxacin Otic Solution 0.2% provides a total dose of 
approximately 1.0 mg/day. 

2.2 Data Sources 

• Files of \\CDSESUB1\N21918\N_000\2005-06-09 

3. STATISTICAL EVALUATION 

3.1 Evaluation of Efficacy  

3.1.1 Study Design and Endpoints 
Primary Objective: The Sponsor’s primary objective was to determine whether the proportion 
of subjects with Clinical Cure (assessed at TOC) after 7 days of twice-daily treatment with 
Ciprofloxacin otic solution 0.2% was non-inferior to the proportion with Clinical Cure after 7 
days of three-times-daily treatment with PNH otic solution in children, adolescents, and adults 
with acute diffuse otitis externa. 

Design:  This was a randomized, parallel-group, evaluator-blinded, active-controlled, 
multicenter study comparing Ciprofloxacin otic solution 0.2% with PNH otic solution in the 
treatment of acute diffuse OE in children, adolescents, and adults.  
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The visit schedule is shown in Table 1. Clinical efficacy was assessed at the Test of Cure (TOC) 
visit. 

Table 1: Visit Schedule 
Visit number Visit name  Schedule per 
 Study Protocol
 

1            Baseline Day 1  

2            OT (telephone contact) Day 3-4 

3            EOT Day 8-10 

4 TOC Day 15-17  


Source: Section 9.1 of Sponsor’s study report, 

Day numbers are measured from baseline.
 
OT- On treatment, EOT- End of Treatment, TOC- Test of Cure 


Primary Efficacy Endpoint: 
• Sponsor assessment of clinical response for the Clinical Per Protocol (CPP) population 

and Clinical ITT (CITT) populations at the Test of Cure (TOC) visit (Days 15-17).  

Secondary Efficacy Endpoints: 
• Clinical Cure at Visit 3  
• Clinical Improvement at Visits 3,4  
• Resolution of Otalgia at Visit 3,4  
• Improvement of Otalgia at Visit 3,4 
• Clinical + Microbiological Improvement at Visit 3,4  

Populations Analyzed: 
• CITT: All randomized subjects who received at least 1 dose of study medication. The 
treatment group of a patient was determined by the treatment to which the patient was 
randomized, not necessarily the treatment the patient received. 

• CPP: All subjects in the CITT population who had no protocol violations.   

• MITT: All subjects in the CITT population whose Visit 1 microbiological culture yielded 1 
or more pathogens. 

• MPP: All subjects in the CPP population whose Visit 1 microbiological culture yielded 1 or 
more pathogens and who had microbiological results (Eradication, Presumed Eradication, 
Persistence, or Superinfection) from Visit 3 and/or Visit 4. 

Statistical Reviewer Comments: Note that the ‘ITT population’ as defined in the Sponsor’s 
submission does not include subjects who were randomized but did not receive at least one dose 
of treatment medication. Generally, the Division prefers that the ‘ITT population’ is defined to 
include all randomized subjects. 
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3.1.2 Subject Disposition, Demographic and Baseline Characteristics  

Subject Disposition 
Disposition of subjects is summarized in Table 2.  Six hundred sixty-six subjects were screened, 
of whom 630 entered the study and were randomized. Of the subjects who did not enter the 
study, most were excluded because their otitis did not meet the protocol requirements for acute 
diffuse otitis externa.  Study medication was distributed to 54 study centers, 48 in the US and 6 
in Spain. Subjects were randomized at 47 study centers, 42 in the US and 5 in Spain. 

The large majority of subjects, 95% of subjects in both treatment groups, completed the study. 
Of subjects who withdrew before completing the study, the largest proportion was lost to follow-
up. Three subjects in each treatment group were withdrawn because of adverse events. Consent 
was withdrawn by 1 patient in the Ciprofloxacin group and 5 subjects in the PNH group. Three 
subjects in the Ciprofloxacin group and 1 in the PNH group were withdrawn because of 
treatment failure. 

Table 2: Subject Evaluation Groups, Number (%) of Subjects  

Evaluation Group Ciprofloxacin PNH Total 
(All Randomized Subjects) (N=318) (N=312) (N=630) 
Safety* 319 (100.3)  309 ( 99.9) 628 ( 99.7) 
Clinical Intent-to-Treat (CITT) 318 (100.0)  309 ( 99.0)   627 ( 99.5)  
Clinical Per Protocol (CPP) 247 ( 77.7)   243 ( 77.9)   490 ( 77.8)  
Microbiological ITT (MITT) 232 ( 73.0)   217 ( 69.6)   449 ( 71.3)  
Microbiological PP (MPP) 174 ( 54.7)   174 ( 55.8)   348 ( 55.2) 
Source: Sponsor’s Statistical Table 3 
* Patient 105-020 did not sign a required document and was included in the Safety population but not in any of the efficacy 
analysis populations. 

Statistical Reviewer Comments: Of the 630 subjects enrolled, 627 subjects were treated with 
either Ciprofloxacin or PNH. Of these treated subjects, 490 (77.8%) were included in the 
Clinical Per Protocol population at TOC. 

Demographics and Baseline Characteristics: 

Demographic characteristics of the Safety population are summarized in Table 3.  Mean age was 
approximately 24 years; median age was 14 years in the Ciprofloxacin group and 15 years in the 
PNH group. Slightly less than half of the subjects were 12 years old or younger. Slightly more 
than half of the subjects were under 18 years old. Almost three-quarters of the subjects 
participated in the study in the US, and the remainder participated in Spain. The majority 
(approximately 87%) of subjects were Caucasian; approximately 7% were Hispanic; 
approximately 3% were black; and the remainder were Asian or of other ethnic groups. 

8 



 
 

 

  
 

        
    

 
  

   
  

 
    

   
   

 
      

   
 

    
    

 
      

   
     
    

           
 

 
 

 
  

 

 

   

 
 

 
 

 

Table 3: Demographic Characteristics: Safety Population 

Ciprofloxacin PNH 
     (N=319) (N=309) 

Total
(N=628) 

Age, years Mean (SD) 
Median 
Min, Max 

23.5 (18.8)  
14 
2, 83  

23.9 (18.6)  
15 
2, 76  

23.7 (18.7) 
15 
2, 83 

Age category, n (%) ≤12 years 
>12 years  
<18 years 
≥18 years 

145 (45.5) 
174 (54.5)  
175 (54.9) 
144 (45.1) 

131 (42.4) 
178 (57 6)  
161 (52.1) 
148 (47.9) 

276 (43.9) 
352 (56.1) 
336 (53.5) 
292 (46.5) 

Sex, n (% ) Male 
Female  

176 (55.2)  
143 (44.8) 

140 (45.3)  
169 (54.7) 

316 (50.3) 
312 (49.7) 

Country, n (%) United States 
Spain 

233 (73.0) 
86 (27.0)

 222 (71.8) 
87 (28.2) 

 455 (72.5) 
173 (27.5) 

Race, n (%) Caucasian 
Hispanic 
Black
Asian
Other 

281 (88.l) 
21 (6.6) 
11 (3.4) 
2 (0.6) 
4 (1.3) 

266 (86.1)     
22 (7.1) 
10 (3.2) 

4 (1.3) 
7 (2.3) 

    547 (87.1) 
  43 (6.8) 
  21 (3.3) 

6 (1.0) 
  11 (1.8) 

Source: Sponsor’s Statistical Table 4.1.5 

Statistical Reviewer Comments: The age and ethnic compositions of the two treatment groups 
were similar. There was a slightly higher percentage of male subjects in the Ciprofloxacin arm 
than in the PNH arm (approximately 55% vs. 45%).  The demographic characteristics of the 
CPP and CITT populations were similar to those of the Safety population. 

Protocol Deviations:
 
Subjects with any of the following deviations from the protocol were excluded from the CPP and 

MPP populations: 


• Violation of any of the inclusion or exclusion criteria.  

• Use of prohibited concomitant medications (unless the prohibited medication was used for 
treatment of otitis externa due to lack of efficacy of the treatment assigned to the patient at 
randomization). 

• Failure to complete Visit 3 and Visit 4 (unless the patient’s outcome was Clinical Failure at an 
earlier visit than Visit 4). 

• Attendance at Visit 3 or Visit 4 outside the specified evaluation window. 
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• Compliance with study treatment not between 80% and 120% (Subjects with Clinical Failure 
were included if they had compliance rates between 80% and 120% during the first 3 days of 
study treatment). 

Protocol deviations are summarized in Table 4. Approximately 22% of subjects in each treatment 
group had protocol violations that caused them to be excluded from the CPP and MPP 
populations. More than 1 deviation could be reported for an individual patient. The types of 
violations observed were very similar between treatment groups. The most common violations 
were non-compliance with study medication, use of prohibited concomitant medications and 
occurrence of Visit 3 and/or Visit 4 outside the allowed time windows. 

Table 4: Summary of Protocol Deviations 

Number (%) of Subjects 
Category Ciprofloxacin    PNH Total 

Subjects with protocol violations 71 (22.3) 69 (22.1) 140 (22.2) 

Type of violation: 

Non-compliant with study medication 26 (8.2) 26 (8.3) 52 (8.3) 

Used prohibited concomitant medication 29 (9.1) 21 (6.7) 50 (7.9) 

Visit 3 and/or Visit 4 outside window* 17 (5.3) 20 (6.4) 37 (5.9) 

Did not complete Visit 3 and Visit 4 14 (4.4) 13 (4.2) 27 (4.3) 

Violation of inclusion or exclusion criteria  5 (1.6)  5 (1.6)  10 (1.6) 

Other 0 2 (0.6) 2 (0.3)
 
Source: Sponsor’s Statistical Table 2 

Statistical Reviewer Comments: The primary reason for these protocol deviations was non-
compliance with study medication.  Protocol violations were similar for both treatment groups.  

3.1.3 Statistical Methodologies  

Primary Efficacy Assessment: Clinical efficacy was analyzed in the CPP and CITT populations 
using 95% confidence intervals comparing the proportion of Subjects with a clinical response of 
success (Sponsor assessed clinical cure at TOC). The confidence intervals on the differences in 
proportions were computed using the normal approximation to the binomial distribution.  The 
agreed upon non-inferiority margin was -10%.   

Additional Efficacy Assessments: Additional efficacy analyses included the following 
secondary endpoints: 

• Clinical Cure at Visit 3  
• Clinical Improvement at Visits 3,4  
• Resolution of Otalgia at Visit 3,4  
• Improvement of Otalgia at Visit 3,4 
• Clinical + Microbiological Improvement at Visit 3,4  
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Other Efficacy Assessments:  
• Otalgia in evaluable ear at Visits 1 
• Edema in evaluable ear at Visits 1,3,4 
• Otorrhea in evaluable ear at Visits 1,3,4 
• Total Symptom score (otalgia score + edema score + otorrhea score) at Visits 1,3,4 
• Clinical Cure of otalgia at Visit 3,4  
• Improvement of otalgia at Visit 3,4 
• Clinical Cure of edema at Visit 3,4  
• Improvement of edema at Visit 3,4 

3.1.4 Results and Conclusions  

Efficacy Results 

Table 5: Sponsor Assessment of Clinical Response at TOC, Number (%) of Subjects 
Ciprofloxacin PNH (Ciprofloxacin – PNH) 

with 95% CI 
CPP Subjects at TOC 247 243 

Cure 214 (86.6) 197 (81.1) 5.6 (-0.9, 12.1) 
     Failure 33 (13.4) 46 (18.9) 
CITT Subjects at TOC 318 309 

Cure 259 (81.4) 237 (76.7) 4.7 (-1.6, 11.1)  
     Failure 59 (18.6) 72 (23.3) 
* Source: Sponsor Statistical Tables 7.1.1, 7.1.2 

Statistical Reviewer Comments: The non-inferiority of Ciprofloxacin therapy to PNH therapy 
is demonstrated since for both co-primary endpoints the lower limit of the 95% CI for the 
treatment difference is greater than -10%. 
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Table 6: Sponsor Assessment of Microbiological Cure Rates at TOC, Number (%) in MPP 
and MITT Populations 

Ciprofloxacin PNH (Ciprofloxacin – PNH) 
with 95% CI 

MPP Subjects at TOC 174 174
 Cure 157 (90.2) 152 (87.4) 2.9 (-3.9, 9.7) 

     Failure 17 (9.8)           22 (12.6) 
MITT Subjects at TOC  232  217

 Cure 197 (84.9)  182 (83.9) 1.0 (-5.7, 7.9)  
     Failure         35 (15.1)         35 (16.1) 

Cure= Eradication or Presumed Eradication, Failure= Persistence + Presumed Persistence + Indeterminate. 
Source: Modified from Sponsor’s Statistical Tables 21.1.1, 21.1.2 

Statistical Reviewer Comments: The microbiological cure rate at TOC in the Ciprofloxacin 
arm was non-inferior to the microbiological cure rate in PNH arm for both the MPP and MITT 
populations. Microbiological cure rates at TOC (Ciprofloxacin vs. PNH) were: 90.2% vs. 
87.4%, a 2.9% (-3.9%, 9.7%) treatment difference (95% CI) in the MPP population and 84.9% 
vs. 83.9%, a 1.0% (-5.7%, 7.9%) treatment difference (95% CI) in the MITT population. 
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Table 7: Sponsor Assessment of Clinical Cure at Visit 4 by Pathogen: Number (%) of 
Subjects in MPP and MITT Populations

                                                              Number (%) of Subjects 
                                                          Ciprofloxacin   PNH            (Ciprofloxacin – PNH)

     with 95% CI 
MPP Population N=174 N=174 
Pseudomonas aueruginosa 
Number of Subjects 152 154 
Clinical Cure 133 (87.5) 121 (78.6)  8.9 (0.5, 17.4) 
Clinical Failure 19 (12.5)  33 (21.4) 
Staphylococcus aureas 
Number of Subjects 22 29 
Clinical Cure 16 (72.7) 22 (75.9) -3.1 (-29.9, 22.5)* 
Clinical Failure 6 (27.3) 7 (24.1) 

MITT Population N=232 N=227 
Pseudomonas aueruginosa 
Number of Subjects 197 193 
Clinical Cure 160 (81.2) 147 (76.2) 5.1 (-3.1, 13.2) 
Clinical Failure 37 (18.8)  46 (23.8) 
Staphylococcus aureas 
Number of Subjects 33 35 
Clinical Cure 21 (63.6) 23 (65.7) -2.1 (-25.0, 21.1)* 
Clinical Failure   12 (36.4)  12 (34.3) 
Source: Modified from Sponsor’s Tables 8.1.1, 8.1.2 * Exact 95% CI computed, Pathogen isolated at Visit 1 

Statistical Reviewer Comments: Clinical cure rates at TOC for subjects with Pseudomonas 
aueruginosa isolated at visit 1 were higher in the Ciprofloxacin arm than in the PNH arm at 
87.5% vs. 78.6%, an 8.9% (0.5%, 17.4%) treatment difference (95% CI) and 81.2% vs. 76.2%, a 
5.1% (-3.1%, 13.2%) treatment difference (95% CI) in the MPP and MITT populations 
respectively.  Clinical cure rates at TOC for subjects with Staphylococcus aureas isolated at 
visit 1 were lower in the Ciprofloxacin arm for both the MPP and MITT populations at 72.7% vs. 
75.9% and 63.6% vs. 65.7% respectively.  The estimates for Staphylococcus aureas were highly 
variable due to limited sample sizes. 
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3.4 Evaluation of Safety 

3.4.1 Evaluation of Safety 

Table 8: Overview of Adverse Events: Safety Population 
Number (%) of Subjects Experiencing Event 
Ciprofloxacin        PNH 

Category (N = 319) (N = 309) 
Any treatment adverse event         92 (28.8) 96 (31.1) 
Treatment-related adverse events 16 (5.0)  11 (3.6)  
Severe adverse events 3 (0.9)  6 (1.9) 
Serious adverse events  2 (0.6) 0 
Deaths  0 0 
Adverse events causing discontinuation 5 (1.6) 4 (1.3) 
Source: Sponsor’s Statistical Tables 28, 29, 30, 34, 35 

Statistical Reviewer Comments:  Adverse events were similar between the Ciprofloxacin and 
PNH groups. 
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4. FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 

Table 9: Sponsor Assessment of Clinical Cure Rates at TOC by Gender, Age, Race in the 
CPP and CITT Populations 

Number Cured / Number of Subjects (%) 
Ciprofloxacin    PNH (Ciprofloxacin – PNH) 
N = 318 N = 309 with 95% CI 

CPP Population 
Gender 

MALE 115/132 (87.1)  90/113 (79.6)  7.5% (-1.9%, 16.8%)        
FEMALE  99/115 (86.1) 107/130 (82.3)  2.3% (-6.7%, 11.3%)        

Age (years)          
≤ 12 YEARS    115/122  (94.3)            80/103  (77.7) 16.6% (7.6%, 25.6%) 

> 12 YEARS  99/125 (79.2)          117/140 (83.6) -4.4%  (-13.8%, 5.0%)        

< 18 YEARS 138/147  (93.9)          100/127  (78.7) 15.1% (7.0%, 23.2%) 

≥  18 YEARS        76 /100  (76.0)           97/116   (83.6) -7.6% (-18.4%, 3.1%) 


Race 
    CAUCASIAN    185/213  (86.9)          174/212   (82.1) 4.8% (-2.1%, 11.7%)        
    NON-CAUCASIAN  29/34 (85.3)   23/31    (74.2) 11.1% (-8.4%, 30.6%)  

CITT Population 
Gender          

MALE 144/175  (82.3)   105/140  (75.0)    7.3% (-1.8%, 16.4%)        
FEMALE 115/143  (80.4)   132/169  (78.1)    2.3% (-6.7%, 11.3%)        

Age (years)          
≤ 12 YEARS    131/145  (90.3)           99/131   (75.6) 14.8% (6.0%, 23.6%) 

> 12 YEARS 128/173  (74.0)          138/178   (77.5)  -3.5%  (-12.5%, 5.4%)        

< 18 YEARS 157/175  (89.7)          121/161   (75.2)   14.6%  (6.5%, 22.6%) 

≥ 18 YEARS       102/143  (71.3)          116/148   (78.4)   -7.1%* (-17.0%, 2.9%)


 Race 
    CAUCASIAN    228/280  (81.4)   208/266  (78.2)    3.2%  (-3.5%, 10.0%)        
    NON-CAUCASIAN  31/38 (81.6)  29/43 (67.4)   14.1%  (-4.5%, 32.8%)  

Source: Modified from Sponsor’s Tables 7.2.1,7.2.2, 7.3.1, 7.3.2, 7.4.1,7.4.2, 7.5.1,7.5.2 
* Rounded from -7.05 to -7.1.  Differed from Sponsor’s estimate of -7.0. 

Statistical Reviewer Comments: Overall, there were no remarkable differences in clinical cure 
rates by gender or race in the CPP or CITT populations. There were, however, differences in 
treatment by age category.  In the ≤ 12 years and < 18 years categories, cure rates were higher 
in the Ciprofloxacin arm.  Note that for subjects receiving PNH therapy, clinical cure rates were 
higher in adult subjects ( ≥ 18 years of age). 

It should be noted that clinical cure rates in adolescent patients (ages 12-17) were similar to rates 
in children under 12 years of age.  However, cure rates were significantly lower in patients ≥ 18 
vs. patients < 18 receiving Ciprofloxacin therapy. A post-hoc analysis was conducted by the 
Statistical Reviewer to compare Ciprofloxacin treatment efficacy between the < 18 years and ≥ 
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18 year age groups in the CPP and CITT populations.  Ciprofloxacin therapy was found to be 
significantly less effective for subjects ≥ 18 years of age (p-value < .0001) in both the CPP and 
CITT populations.   

Table 10: Comparisons of Sponsor Assessed Clinical Cure Rates at TOC, Number (%)  
(Subjects < 18 years of age vs. Subjects ≥ 18 years of age) 

< 18 years ≥ 18 years ‘ < 18 years’ – ‘ ≥ 18 years’)
                  with 95% CI 

CPP Subjects
Ciprofloxacin

 Cure 
     Failure 
 PNH

 (N=247)
 147 

  138 (93.9) 
        9  (6.1) 

127 

        (N=243) 
100 

76 (76.0) 
24 (24.0) 

116 

 *17.9 (9.2, 27.7) 

Cure 
     Failure         

  100 (78.7) 
   27  (21.3) 

97 (83.6) 
19 (16.4) 

-4.9 (-14.7, 5.1)  

CITT Subjects
Ciprofloxacin 

Cure 
     Failure 
PNH 

(N=318) 
175 

157 (89.7) 
     18 (10.3)

161 

(N=309) 
143 

102  (71.3)
 41  (28.7) 

148 

 *18.4 (9.9, 27.2) 

Cure 
     Failure         

121 (75.2) 
 41 (28.7)

116  (78.4) 
32 (21.6)  

-3.7 (-13.1, 5.8)  

Source: FDA Table, * - Indicates significantly larger than 0 (p-value <.0001) 

Statistical Reviewer Comments: In the Ciprofloxacin arm clinical cure rates for subjects < 18 
years of age vs. subjects  ≥ 18 years of age were: 138/147 (93.9%) vs. 76/100 (76.0%), a 17.9% 
(9.2%, 27.7%) treatment difference (95% CI) in the CPP population and 157/175 (89.7%) vs. 
102/143 (71.3%), an 18.4% (9.9%, 27.2%) treatment difference (95% CI) in the CITT 
population. These results indicate lower clinical cure rates in subjects ≥ 18 years of age  
compared with subjects < 18 years of age. Results were statistically significant (p-value < 
.0001). 

Statistical Reviewer Comments: The above findings suggest that the outcome of Ciprofloxacin 
therapy is unlikely to follow a common distribution across age groups but rather separate 
distributions in adults and in non-adults.  Therefore, results should be interpreted separately for 
subjects < 18 years of age and for subjects ≥ 18 years of age.    
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Table 11: Sponsor Assessment of Clinical Cure Rates at TOC, Number (%) in CPP and 
CITT Populations by Age Group: (<18 years,  ≥ 18 years) 

Ciprofloxacin PNH (Ciprofloxacin – PNH) 
with 95% CI 

CPP Subjects 
< 18 years 

(N=247)
147 

        (N=243) 
127 

Cure   138 (93.9) 100 (78.7) 15.1 (7.0, 23.2)
     Failure 9 (6.1)  27 (21.3) 
≥ 18 years 100 116 

Cure 76  (76.0) 97 (83.6) -7.6 (-18.4, 3.1)  
     Failure            24  (24.0) 19 (16.4) 

CITT Subjects (N=318) (N=309) 
< 18 years 175 161 

Cure 157 (89.7) 121 (75.2) 14.6 (6.5, 22.6)
     Failure 18 (10.3)  40 (24.8) 
≥ 18 years 143 148 

Cure 102 (71.3) 116 (78.4) -7.1*(-17.0, 2.9)  
     Failure         41 (28.7)  32 (21.6)  

Source: Modified from Sponsor’s Tables 7.5.1, 7.5.2 
* Rounded from -7.05 to -7.1.  Differed from Sponsor’s estimate of -7.0. 

Statistical Reviewer Comments: In the <18 year age group, there is strong evidence regarding 
the efficacy of Ciprofloxacin versus PNH.  In the ≥ 18 year age group, however, there is no 
statistical evidence to suggest that Ciprofloxacin would be effective therapy and/or non-inferior 
to PNH therapy.  The lower limit of the 95% CI for the treatment difference is considerably 
below -10% in the CPP and CITT populations at -18.4% and -17.0% respectively.   

Statistical Reviewer Comments: It is unlikely the lack of statistical evidence of non-inferiority 
(within a 10%  non-inferiority margin) was due to the limited sample size of the adult subgroup 
given the magnitudes of the treatment differences (Ciprofloxacin – PNH) of -7.6%  in the CPP 
population and -7.1% in the CITT population. Note that the smallest possible treatment 
difference (Ciprofloxacin – PNH) in demonstrating non-inferiority (within a 10% margin) in 
Study CIPROT III/03 IA with all subjects included would be approximately -3.5% in both the 
CPP and CITT populations. 

17 



 
 

 
 

 

 

 
 

             
                                        

  
              

         
                

                         
          

               
                
 

   
             

       
              
                    

      
               

              
     

 
   

 

 
 

  
  

 
 

  

   
 
 

Table 12: Sponsor Assessment of Microbiological Cure Rates at TOC, Number (%) in MPP 
and MITT Populations by Age Group: (<18 years, ≥ 18 years) 

Ciprofloxacin PNH (Ciprofloxacin – PNH) 
with 95% CI 

MPP Subjects 
< 18 years 

(N=174)
103 

        (N=174) 
93 

Cure   94 (91.3) 71 (76.3) 14.9 (4.7, 25.1)
     Failure        9 (9.8) 22 (24.0) 
≥ 18 years  71 81 

Cure   54 (76.1) 65 (80.2) -4.2 (-17.4, 9.0)  
     Failure           17 (23.9) 16 (19.8) 

MITT Subjects (N=232) (N=217) 
< 18 years 127 117 

Cure 109 (85.8) 87 (74.4) 11.5 (-1.5, 21.4) 
     Failure      21 (14.2) 30 (25.6) 
≥ 18 years 105 100 

Cure 75 (71.4) 76 (76.0) -4.6 (-16.6, 7.5)  
     Failure         30 (28.6) 24 (24.0)  

Cure= Eradication or Presumed Eradication, Failure= Persistence+ Presumed Persistence+Indeterminate. 
Source: Modified from Sponsor’s Statistical Tables 7.5.3, 7.5.4 

Statistical Reviewer Comments: Microbiological cure rates at Test of Cure (TOC) with 
Ciprofloxacin vs. PNH in subjects less than 18 years of age, were: 91.3% vs. 76.3%, a 14.9% 
(4.7%, 25.1%) treatment difference (95% CI) in the MPP population and 85.8% vs. 74.4%, a 
11.5% (-1.5%, 21.4%) treatment difference (95% CI) in the MITT population.  These results 
provide strong evidence of non-inferiority. 

Microbiological cure rates at Test of Cure (TOC) with Ciprofloxacin vs. PNH in subjects 18 
years of age or greater were: 76.1% vs. 80.2%, a -4.2% (-17.4%, 9.0%) treatment difference (95% 
CI) in the MPP population and 71.4% vs. 76.0%, a -4.6% (-16.6%, 7.5%) treatment difference (95% 
CI) in the MITT population.  These results do not provide evidence of non-inferiority. 

Statistical Reviewer Comments: Clinical cure rates and/or microbiological cure rates at TOC 
were significantly lower in subjects 18 years or older treated with Ciprofloxacin in the MPP and 
MITT analysis populations as well as the CPP and CITT analysis populations.  Treatment 
differences (Ciprofloxacin – PNH) were less extreme in the MPP and MITT populations vs. the 
CPP and CITT populations at -4.2%, -4.6% vs. -7.1% , -7.6% respectively. 
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5.  SUMMARY AND CONCLUSIONS 

This study demonstrated the non-inferiority (within a 10% margin) of Ciprofloxacin Otic 
Solution 0.2% therapy to comparator therapy (PNH) for the treatment of otitis externa (OE) in 
both the CITT and CPP populations. Comparisons of clinical cure rates at Test of Cure (TOC) 
with Ciprofloxacin vs. PNH were: 86.6% vs. 81.1%, a 5.6% (-0.9%, 12.1%) treatment difference 
(95% CI) in the CPP population and 81.4% vs. 76.7%, a 4.7% (-1.6%, 11.1%) treatment 
difference (95% CI) in the CITT population (Table 5).   

Secondary analyses in the overall population were generally consistent with the primary analysis 
and show Ciprofloxacin Otic Solution 0.2% therapy as non-inferior (within a 10% margin) to 
PNH therapy for endpoints which include: proportions of subjects with Clinical Cure at Visit 3, 
Clinical Improvement at Visit 4, Clinical + Microbiological Cure at Visit 3 and at Visit 4.  
Proportions of subjects with resolution of otalgia and improvement in otalgia at Visit 3 and at 
Visit 4 were generally similar between Ciprofloxacin and PNH.    

This study failed to provide substantial evidence that Ciprofloxacin is non-inferior (within a 10% 
margin) to PNH in an adult population (18 years or older).  Firstly, statistical inferences from the 
primary analysis across all patient age groups could not be made since patient outcomes did not 
follow a common independent approximately normal distribution as assumed in the statistical 
methodology.  Patient outcomes instead followed separate distributions for the adult and non-
adult patient subgroups.  Evidence of separate distributions for adults and non-adults is also 
supported by several studies included in the Sponsor’s submission.  A ‘Core Study’ by Pistorius 
et al. 19991 suggested lower efficacy rates for adult subjects in both the Ciprofloxacin and PNH 
treatment arms. A ‘Published Study’ by Jones et al. 19972 suggested lower efficacy rates for 
adult patients in the ofloxacin (a drug in the same class as Ciprofloxacin) and PNH arms.  The 
FDA’s previous findings of effectiveness for Cipro HC otic, the RLD, also showed lower 
efficacy rates in adult patients for both the Cipro HC and PNH.   

Due to these inconsistencies an FDA post-hoc analysis was conducted to compare efficacy rates 
between adults and non-adults for each of the Ciprofloxacin and PNH treatment arms.  Results in 
the Ciprofloxacin arm were highly significant in both the CPP and CITT populations (two-sided 
p-value < .0001).  Clinical cure rates (< 18 years of age vs. ≥ 18 years of age) were 138/147 
(93.9%) vs. 76/100 (76.0%), a 17.9% (9.2%, 27.7%) treatment difference (95% CI) in the CPP 
population and 157/175 (89.7%) vs. 102/143 (71.3%), an 18.4% (9.9%, 27.2%) treatment 
difference (95% CI) in the CITT population (Table 10).   

Another post-hoc analysis compared efficacy rates between Ciprofloxacin and PNH for a given 
age group.  Clinical cure rates (Ciprofloxacin vs. PNH ) in adults were 76/100 (76.0%) vs. 
97/116 (83.6%), a -7.6% (-18.4%, 3.1%) treatment difference (95% CI) in the CPP population 
and 102/143 (71.3%) vs. 116/148 (78.4%), a -7.1% (-17.0%, -2.9%) treatment difference (95% 
CI) in the CITT population (Table 11).   

The later FDA post-hoc analysis failed to provide statistical evidence that Ciprofloxacin would 
be effective and non-inferior (within a 10% margin) to PNH therapy in an adult population.  
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Given the magnitude of the treatment difference (Ciprofloxacin – PNH), it is also unlikely this 
lack of statistical evidence of non-inferiority was due to the limited sample size of the adult 
subgroup.  Treatment differences observed in the post-hoc analysis of adult subjects were -7.1% 
and -7.6% in the CPP and CITT populations.  Note that the smallest possible treatment 
difference (Ciprofloxacin – PNH) in demonstrating non-inferiority (within a 10% margin) in 
Study CIPROT III/03 IA with all subjects included would be approximately -3.5% in both the 
CPP and CITT populations.   

It is important to note that post-hoc analyses may have limitations especially if used 
inappropriately. As previously noted, these post-hoc analyses were based on findings from 
several studies which showed separate distributions of clinical cures for adult and non-adult 
patients. These post-hoc analyses were also conducted as part of subgroup analyses of gender, 
age, and racial subgroups required under NDA regulation 21 CFR 314.50(d)(5)(v).   

In conclusion, Pivotal Study CIPROT III/03 IA 02 provides substantial evidence that 
Ciprofloxacin Otic Solution 0.2% administered twice daily (bid) for 7 days is non-inferior 
(within a 10% margin) to PNH administered 3 times daily (tid) for the treatment of OE in 
children and adolescents.  However, this study raises doubts about the efficacy of Ciprofloxacin 
otic in the treatment of adults for OE.  As required by 21 CFR 314.50(d)(5)(v), post-hoc analyses 
were conducted by gender, age, and racial subgroups.  For non-adults, the comparison of clinical 
cure rates at TOC with Ciprofloxacin vs. PNH were: 93.9% vs. 78.7%, a treatment difference 
(95% CI) of 15.1% (7.0, 23.2) in the CPP population.  This contrasts with results for adults with 
76.0% vs. 83.6%, a -7.6% (-18.4%, 3.1%) treatment difference (95% CI). See Table 9 which 
shows consistent results in the CITT population. Additional sensitivity analyses are included in 
Section 4. Separate comparisons for adults and non-adults are highly relevant due to results from 
two previous studies included in the Sponsor’s submission which suggested lower efficacy rates 
in adults treated with PNH, Ciprofloxacin, Cipro HC or ofloxacin. The FDA’s previous findings 
of effectiveness for Cipro HC otic, the RLD, also showed lower efficacy rates in adult patients 
for both the Cipro HC and PNH treatment arms.  Based on the clear differences in adult and non-
adult populations and the magnitude of treatment differences found in favor of PNH therapy, 
both inferential evidence and direct evidence of non-inferiority of Ciprofloxacin therapy in an 
adult population were not considered to be substantial.  The Statistical Reviewer feels that the 
difference in results for non-adults and adults warrant mention in the label even though the 
clinical relevance is unclear. 
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