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The primary diagnosis for each patient was cIAI, defined as an intra-abdominal infection that 
extends beyond a hollow viscus into a normally sterile area of the abdomen, and treatment with a 
surgical or other interventional procedure to control the source of the infection. Findings at 
surgery must confirm the presence of a cIAI, that is, patients must have had one of the following 
infections requiring anti-infective therapy and an operative procedure, prior to enrollment: 

• Appendicitis with perforation and purulent peritonitis 

• Appendicitis with intra-abdominal abscess 

• Single or multiple intra-abdominal abscesses secondary to previous surgery 

• Bacterial peritonitis secondary to bowel perforation after bowel obstruction 

• Bacterial peritonitis secondary to bowel perforation or bacterial enterocolitis. 

Patients with suspected cIAI, which must be supported by radiological evidence of 
gastrointestinal perforation or localized collections of potentially infected material as well as 
clinical signs and symptoms, could have also been enrolled in the trial. The protocol provides 
additional details regarding diagnoses of cIAI and suspected cIAI for inclusion in the trial. In 
addition, there are 34 exclusion criteria described in the protocol. 

According to the Pediatric Written Request, 450 pediatric patients were to be enrolled and 
randomized to receive moxifloxacin (300 patients) or comparator (150 patients). Note that 
because the trial was not designed as a confirmatory efficacy trial, the number of patients 
randomized was not based on an estimate of treatment effect of moxifloxacin over comparator or 
noninferiority margin; refer to Section 3.2.3 for specifics regarding trial enrollment. Prior to 
randomization, patients were stratified according to the following four age groups: 

• Group 1: Adolescents, 12 to less than 18 years 

• Group 2: School children, 6 to less than 12 years 

• Group 3: Preschool children, 2 to less than 6 years 

• Group 4: Infants and toddlers, 3 months to less than 2 years 

Within each age group, patients were randomized to receive moxifloxacin or comparator. 
Randomized patients were to be treated with assigned therapy for a minimum of 5 days to a 
maximum of 14 days. After the first 3 days of treatment with IV therapy, patients may have 
switched to oral therapy at the investigator’s discretion. Patients randomized to moxifloxacin 
started with IV moxifloxacin and could be switched to oral moxifloxacin while patients 
randomized to comparator received ertapenem IV and if switched to oral, they received 
amoxicillin/clavulanate8. Patients weighing less than 20 kg as well as patients in age group 4 (i.e. 

8 Per the protocol, oral amoxicillin/clavulanate is only used to enable stepdown from IV ertapenem to oral antibiotic 
because oral ertapenem is not available. 
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3 months to less than 2 years) were not to be administered any oral treatments; these patients 
were to continue assigned IV therapy for the duration of the trial. To maintain the study blind, 
each patient was to receive, in addition to the assigned study medication, a placebo matched as 
closely as possible in its visual physical characteristics to the study medication. 

Patients were enrolled in a step-wise program that will begin with adolescents and then add 
younger patients as dosing data becomes available from the Phase 1 trial, Bayer Healthcare AG 
study 118269. BAY11643 was expected10 to be complete in 66 months, which was the estimated 
time taken for the last patient to have the last visit across centers in all participating countries. 
Patients underwent regular visits during the course of the trial (pre-treatment, treatment Day 1, 
during therapy, at switch to IV from oral therapy, end of treatment and test of cure); refer to 
Figure 1 for the schedule of procedures and assessments that were planned during the trial. 

Patients were to be withdrawn from the trial for the following reasons: 

•	 At their own request or at the request of their legally acceptable representative 

•	 At any time during the trial and without giving reasons, a patient may decline to
 
participate further
 

•	 If in the investigator’s opinion, continuation of the trial would be harmful to the patient’s 
well-being 

•	 At any specific request of the Applicant 

Patients were to be discontinued from study medication for various reasons, but remain enrolled 
in the trial for safety follow-up. The reasons for premature withdrawal from the study or 
discontinuation from study medication were to be documented on the electronic case report form. 
Patients who discontinued treatment prematurely, failed treatment, or had a relapse could have 
received alternate therapy at the discretion of their treating physician. In such instances, all AEs, 
SAEs, and deaths were to be recorded through the 30 days following premature discontinuation 
of study medication or the date when clinical failure became evident and alternate therapy was 
started. All patients exposed to study medication were to regularly undergo musculoskeletal 
assessments during the course of the trial. Patients with unresolved musculoskeletal AEs 1 year 
after the EOT visit were to be followed-up yearly for up to 5 years or until resolution, whichever 
occurred earlier. 

An external data monitoring committee (DMC) was established to provide safety oversight for 
the trial as well as to make recommendations for stopping the trial in the case of a negative risk 
to benefit assessment. 

9 Study 1 was requested in the Pediatric Written Request dated December 7, 2009; refer to review by clinical
 
pharmacology.

10 According to the study report, the actual study dates were January 21, 2010 (first patient in) through January 21,
 
2015 (last patient last visit date).
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Figure 1 Schedule of Procedures and Assessments for Trial BAY11643 

Source: Extracted from the protocol, Table 2 (pages 43-45) 

Reference ID: 3886141 

11 



 
  

 
 

  

   
 

    
 

    
 

     

 
      

 
     

 
 

  
  

 
    

 
  

   
    

 
  

  
   

 
 

    
  

  
  

   
 
 

    
  

 
   

 
 
 

Janelle K. Charles, DBIV 
Statistical Review for Trial BAY11643 

AVELOX®, NDA21277, NDA21085 

3.2.1.2 Efficacy Objectives and Endpoints 

This section summarizes the efficacy objectives and endpoints that are of interest in this 
statistical review. Note that because the trial was primarily designed for assessing safety, the 
following efficacy objectives were listed as secondary objectives in the trial protocol: 

• To evaluate the clinical response to treatment at End of Treatment (EOT) visit at Day 5 to
14

• To evaluate the clinical response at Test of Cure (TOC) visit, i.e. 28 to 42 days after EOT

• To evaluate the bacteriological response at EOT and TOC visit among subjects with
bacteriologically confirmed cIAI

The definitions of clinical and bacteriological response varied based on the time point (EOT or 
TOC) that the patient was evaluated. 

At the EOT, clinical responses were to be reported as resolution, failure, or indeterminate. A 
resolution was defined as a disappearance of signs and symptoms related to the infection or 
sufficient improvement of clinical signs and symptoms related to the infection and the patient 
does not require any further antibiotic therapy or surgical intervention. At the TOC, clinical 
responses were to be reported as clinical cures, failure, or indeterminate. A clinical cure was 
defined as resolution or sufficient improvement of clinical signs and symptoms related to the 
infection and the patient does not require any antibiotic therapy or surgical intervention and 
without the occurrence of wound infections requiring a systemic antibiotic treatment. Failure, at 
EOT and TOC, was defined as worsening (or insufficient lessening) and reappearance, 
respectively, of signs and symptoms of original infection. Indeterminate meant that a clinical 
assessment was not possible (e.g. due to early withdrawal from the trial due to AEs). 

At EOT, bacteriological responses were to be reported as eradication, presumed eradication, 
persistence, presumed persistence, superinfection, or indeterminate. At TOC, bacteriological 
responses were reported as eradication, presumed eradication, persistence, presumed persistence, 
re-infection, superinfection, or indeterminate. Eradication, at either time point, was defined as 
the absence of the original causative organism(s) from a culture obtained from any site within the 
intra-abdominal cavity or from blood where previously positive. Presumed eradication was 
defined as the absence of appropriate culture material for evaluation because the subject has 
clinically responded (with a response as a resolution or cure) and invasive procedures are not 
warranted. 

Refer to Section 7.3.2 of the protocol for more detailed definitions of these efficacy outcomes. 

Reference ID: 3886141 
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3.2.3 Patient Disposition, Demographic and Baseline Characteristics 

Trial BAY11643 enrolled 478 patients at 38 global sites. Most patients (approximately 35%) 
were enrolled in sites in Ukraine and only 6 patients were enrolled in sites in the United States; 
see Table 2. Twenty subjects were considered screen failures and the remaining 458 patients 
were randomized to the Avelox® arm (305 patients) which consisted of sequential IV Avelox 
followed by PO Avelox or to the comparator arm (153 patients) which consisted of ertapenem IV 
followed by oral amoxicillin/clavulanate. Of the randomized patients, 7 patients did not receive 
their assigned medication; therefore, the valid for safety population comprised 451 patients (301 
Avelox® and 150 comparator). The valid for safety population includes 12 patients (7 Avelox 
and 5 comparator) who had suspected, rather than confirmed cIAI, at study enrollment. 
According to the study report, 70 patients (53 Avelox® and 17 comparator) were found to have 
“essential data missing or invalid”, e.g. culture results not available at baseline, and were 
therefore excluded from the mITT population. Thus, a total of 381 patients (248 Avelox® and 
133 comparator) are contained in the mITT population. 

Table 2 Number of Enrolled Patients by Country 

Source: Extracted from the study report: Table 8-1 (page 68) 

The majority of patients (>95%) in both treatment arms completed the trial; see Table 3. The 
most commonly reported reason for withdrawal from the trial was “lost to follow-up”, which had 
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a higher proportion in the Avelox arm than comparator. This table also shows that the percentage 
patients who completed treatment exceeded 90% in both treatment arms. The overall treatment 
discontinuation rates were notably higher in Avelox® patients compared to comparator patients 
(e.g. 8.9% versus 1.5% for mITT population). Most notably, there was a higher percentage of 
patients with treatment discontinuations due to adverse event in Avelox® patients than 
comparator (e.g. 5.3% versus 0.8% for mITT population).  

Table 3 Patient Status in the mITT and Valid for Safety Populations 

Patient Status 

Completed Study 
Withdrawal from Study 

mITT Population 
Avelox Comparator 
N=248 N=133 
n (%) n (%) 

237 (95.6) 132 (99.3) 
11 (4.4) 1 (0.8) 

Valid for Safety Population 
Avelox Comparator 
N=301 N=150 
n (%) n (%) 

287 (95.4) 149 (99.3) 
14 (4.7) 1 (0.7) 

Primary reason for withdrawal 
Consent withdrawn 3 (1.2) 0 (0) 5 (1.7) 0 (0) 
Insufficient therapeutic effect 1 (0.4) 0 (0) 1 (0.3) 0 (0) 
Lost to follow-up 6 (2.4) 1 (0.8) 7 (2.3) 1 (0.7) 
Protocol violation 1 (0.4) 0 (0) 1 (0.3) 0 (0) 
Completed Treatment 226 (91.1) 131 (98.5) 275 (91.4) 146 (97.3) 
Treatment Discontinuation 22 (8.9) 2 (1.5) 26 (8.6) 4 (2.7) 

Primary reason for discontinuation 
Adverse event 13 (5.3) 1 (0.8) 15 (5.0) 2 (1.3) 
Study terminated by sponsor 0 (0) 0 (0) 0 (0) 1 (0.7) 
Protocol driven decision point 1 (0.4) 0 (0) 1 (0.3) 0 (0) 
Consent withdrawn 2 (0.8) 0 (0) 4 (1.3) 0 (0) 
Technical problems 2 (0.8) 0 (0) 2 (0.7) 0 (0) 
Insufficient therapeutic effect 2 (0.8) 1 (0.8) 2 (0.7) 1 (0.7) 
Protocol violation 2 (0.8) 0 (0) 2 (0.7) 0 (0) 

Source: Created by the statistical reviewer using dataset “endpoint.xpt” 

The distributions of treatment duration were similar for the Avelox® and comparator arms for the 
mITT and the valid for safety populations. The mean duration of treatment was approximately 
8.7 days for both treatment arms. The majority of patients were treated for 6 to 14 days. 

The distributions of demographic characteristics were similar across the Avelox® and comparator 
treatment arms in the mITT and valid for safety populations; refer to Table 4. Most subjects were 
between 6 and 18 years old (95%), white (96%), and male (61%).  The average BMI was 
approximately 19 kg/m2 and most subjects (63%) had BMI less than 20 kg/m2. 

The distributions of baseline characteristics by primary diagnosis of intra-abdominal infection 
were similar for the treatment arms; see Table 5. The most common diagnosis was peritonitis 
localized. 
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Table 4 Demographic Characteristics in mITT and Valid for Safety Populations 

Demographic mITT Population Valid for Safety Population 
Characteristic Avelox Comparator Avelox Comparator 

N=248 N=133 N=301 N=150 
Age Group, n (%) 
12 to less than 18 years 158 (63.7) 80 (60.2) 186 (61.8) 92 (61.3) 
6 to less than 12 years 82 (33.1) 46 (34.6) 100 (33.2) 51 (34.0) 
2 to less than 6 years 
3 months to less than 2 years* 

7 (2.8) 7 (5.3) 
1 (0.4) 0 (0.0) 

14 (4.7) 7 (4.7) 
1 (0.3) 0 (0.0) 

Age, in years 
Mean (SD) 12.3 (3.6) 11.9 (3.6) 12.0 (3.7) 12.0 (3.5) 
Range 0.3 – 17.0 3.0 – 17.0 0.3 – 17.0 3.0 – 17.0 

Sex, n (%) 
Male 147 (59.3) 90 (67.7) 179 (58.5) 98 (65.3) 
Female 101 (40.7) 43 (32.3) 122 (40.5) 52 (34.7) 

Race, n (%) 
White 239 (96.4) 126 (94.7) 289 (96.0) 142 (94.7) 
Non-white 9 (3.6) 7 (5.3) 12 (4.0) 8 (5.3) 

Geographic Location, n (%) 
Europe 224 (90.3) 121 (91.0) 272 (90.4) 136 (90.7) 
North America 22 (8.9) 12 (9.0) 25 (8.3) 13 (8.7) 
Latin America 2 (0.8) 0 (0.0) 4 (1.3) 1 (0.7) 

BMI Group, n (%) 
Less than 20* 154 (62.1) 87 (65.4) 185 (61.5) 98 (65.3) 
20 or greater 94 (37.9) 46 (34.6) 116 (39.5) 52 (34.7) 

BMI, in kg/m2 

Mean (SD) 19.1 (4.2) 18.8 (3.6) 19.1 (4.3) 18.8 (3.5) 
Range 8.4 – 39.7 9.1 – 28.6 8.4 – 39.7 9.1 – 28.6 

Non-white contains Black, Hispanic, or Asian
 
*Per protocol, these subjects were to be treated with IV therapy only throughout the course of the trial.
 
Source: Created by the statistical reviewer using dataset “adsl.xpt”
 

Table 5 Primary Diagnosis at Baseline in mITT and Valid for Safety Populations 

mITT Population Valid for Safety Population 
Avelox Comparator Avelox Comparator 
N=248 N=133 N=301 N=150 
n (%) n (%) n (%) n (%) 

Primary Diagnosis 
Single intra-abdominal abscess 39 (15.7) 21 (15.8) 50 (16.6) 23 (15.3) 
Multiple intra-abdominal abscess 2 (0.8) 0 (0.0) 2 (0.7) 0 (0.0) 
Peritonitis localized 123 (49.6) 62 (46.6) 148 (49.2) 74 (49.3) 
Peritonitis diffuse 84 (33.9) 50 (37.6) 101 (33.6) 53 (35.3) 
Source: Created by the statistical reviewer using dataset “iadiag.xpt” and “adsl.xpt” 
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(b) (4)

3.3 Evaluation of Safety  

This section presents the safety evaluation performed by the statistical reviewer. Refer to review 
by Dr. Amol Purandare and Dr. Yuliya Yasinskaya for clinical review of safety. 

Recall that the primary objective of BAY11643 was to assess the safety of treatment with 
Avelox® in response to a Pediatric Written Request. According to the protocol, special emphasis 
was to be placed on adverse events related to the musculoskeletal and cardiac systems; as such, 
detailed evaluations of these outcomes are presented in this review. The adverse events used for 
the analysis of musculoskeletal or cardiac events were provided by Dr. Yuliya Yasinskaya. 

3.3.1 Safety Objectives and Analyses 

The safety objectives in this review are: 

Reference ID: 3886141 
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1.	 To summarize adverse events (AEs) and serious adverse events (SAEs) for the Avelox® 
and comparator arms 

2.	 To compare the incidence of musculoskeletal AEs in the Avelox® and comparator arms 

3.	 To compare the incidence of cardiac AEs in the Avelox® and comparator arms 

The safety analysis population, also referred to as the valid for safety population, consists of all 
randomized patients who had at least one dose of study medication. 

Descriptive summaries of the percentages of AEs and SAEs, using MedDRA preferred terms 
version 17.1, are provided for each treatment arm. For analyses of musculoskeletal AEs and 
cardiac AEs, the risk difference (Avelox® – comparator) and 95% CIs based on normal 
approximations to the binomial or exact methods, where the event rate is low. A risk difference 
of zero suggests that the incidence of the event is similar in the Avelox® and comparator arms; a 
positive risk difference suggests that the incidence of the event is higher in the Avelox® arm and 
a negative risk difference suggests that the incidence of the event is lower in the Avelox® arm. 

In the case of significant risk differences (i.e. lower bound of 95% CI exceeds zero), Kaplan-
Meier plots are presented to investigate the timing of the respective event. These plots are 
produced using Stata Version 11.1. 

3.3.2 Results of Safety Analyses 

The percentage of patients who reported any adverse event during the trial was 175/301 (58.1%) 
in Avelox® and 82/150 (54.7%) in comparator. The most commonly reported AEs, that is, AEs 
occurring in at least 2% of patients in either treatment arm, were electrocardiogram QT 
prolonged, 28/301 or 9.3% Avelox® patients and 4/150 or 2.7% comparator patients, and incision 
site pain, 26/301 or 8.3% Avelox® patients and 14/150 or 9.3% comparator patients; see Figure 
2. 

Figure 2 Most Commonly (≥ 2%) Reported Adverse Event in Valid for Safety Population 

The horizontal axis represents the percentage of patients with reported AE. 
Source: Created by the statistical reviewer using “adae.xpt” dataset 
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The percentage of patients with SAEs was higher in the Avelox® arm (20/301 or 6.6%) 
compared to comparator (6/150 or 4%); no notable differences observed for particular events. 
There were no deaths reported in the trial. 

The incidence of musculoskeletal events was 4.3% in Avelox® patients compared to 3.3% in 
comparator patients resulting in a risk difference of 1.0% and 95% CI (-2.7%, 4.7%); shown in 
Table 9. The timing of these events for both treatment groups occurred up to a year after 
randomization, well beyond the end of the treatment period. 

The incidence of cardiac events was 12.6% in Avelox® patients compared to 4.0% in comparator 
patients resulting in a risk difference of 8.6% with 95% CI (3.7%, 13.5%). As shown in this 
table, the imbalance in cardiac events is primarily driven by QT events. 

Table 9 Analysis of Musculoskeletal and Cardiac Events in the Valid for Safety Population 

Safety Outcome Avelox, N=301 Comparator, N=150 Risk Difference* 
n (%) n (%) (95% CI) 

1Musculoskeletal Events 13 (4.3) 5 (3.3) 1.0 (-2.7, 4.7) 
Arthralgia 9 (3.0) 2 (1.3) 
Ligament sprain 1 (0.3) 1 (0.7) 
Other musculoskeletal events 3 (1.0) 2 (1.3) 

Cardiac Events2 38 (12.6) 6 (4.0) 8.6 (3.7, 13.5) 
QT prolonged 28 (9.3) 4 (2.7) 
Tachycardia 2 (0.7) 0 (0) 
Other cardiac events 6 (2.3) 2 (1.3) 

1Based on MedDRA SOC of Musculoskeletal and connective tissue disorders (excluding fasciitis) or preferred terms: forearm fracture, joint
 
injury, ligament sprain, muscle strain.

2 Based on MedDRA preferred terms: electrocardiogram QT prolonged, chest pain, electrocardiogram T wave abnormal, electrocardiogram T
 
wave inversion, QRS axis abnormal, blood pressure decreased, hypertension, dyspnea or system organ class of cardiac disorders. 

*A risk difference of zero suggests that no difference in the incidence of the event between Avelox and comparator arms; a positive risk
 
difference suggests that the incidence of the event is higher in the Avelox arm, and a negative risk difference suggest that the incidence of the 

event is lower in the Avelox arm.
 
Source: Created by the statistical reviewer using datasets “adae.xpt” and “adsl.xpt”
 

Figure 3 shows the first 15 days after randomization, during which time all of the cardiac events 
occurred; refer to clinical review by Dr. Amol Purandare and Dr. Yuliya Yasinskaya for further 
investigation of safety. 
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Figure 3 Kaplan-Meier Failure Plot of Cardiac Events 

Source: Created by the statistical reviewer using dataset “adae.xpt” 

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 
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