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1 EXECUTIVE SUMMARY 

Shionogi Inc. submitted this New Drug Application for XOFLUZATM (baloxavir marboxil, 
S-033188) 20 mg and 40 mg tablets for the treatment of acute uncomplicated influenza in 
patients 12 years of age and older who have been symptomatic for no more than 48 hours.
This review will focus on the applicant’s prospective, randomized, double-blind, placebo-
controlled, phase 2b and 3 clinical trials to evaluate the safety and efficacy of S-033188 for the 
proposed indication. The phase 3 trial was conducted in Japan and the United States while the 
phase 2b trial was conducted in Japan only. Subjects in the phase 3 trial received a single dose of 
40 or 80 mg of S-033188, Oseltamivir 75 mg twice daily for five days or placebo. Subjects in the 
phase 2b trial received 10 mg, 20 mg, 40 mg of S-033188 or placebo. 

The primary efficacy endpoint for both trials was the time to alleviation of symptoms (TTAS), 
defined by the applicant as the time between the initiation of the study treatment and the 
alleviation of influenza symptoms. The alleviation of symptoms was defined by the applicant as 
the time (measured in hours) when all of the seven influenza symptoms (cough, sore throat, 
headache, nasal congestion, feverishness or chills, muscle or joint pain, and fatigue) were 
assessed by the patient as 0 (None) or 1 (Mild) in the patient eDiary, for a duration of 
approximately one day (at least 21.5 hours).

In the primary efficacy analysis in the phase 3 trial comparing the distribution of TTAS in the S-
033188 (n=455) and placebo (n=230) treated subjects who had a confirmed diagnosis of 
influenza virus infection at Day 1, a statistically significant difference was observed in favor of 
S-033188 over placebo (p<0.001). The median TTAS was 54 hours in S-033188 patients 
compared to 80 hours in placebo subjects with a median difference in TTAS between the two 
treatment groups of 21 hours. There was no statistically significant difference observed in the 
secondary efficacy analysis comparing the TTAS in S-03188 and oseltamivir subjects where the 
median TTAS in oseltamivir subjects was also 54 hours. 

Median TTAS values in the phase 2b trial were similar to those observed in the phase 3 trial. 
Unlike the phase 3 trial, the statistical significance of the primary efficacy analysis in the phase 
2b trial depended on which statistical test was used. There were no statistically significant 
differences observed between any one of the three S-033188 treatment groups and placebo using 
the pre-specified Cox proportional hazards model. However, the phase 2b trial was considered to 
be supportive of the phase 3 trial results by the statistics reviewer because there were statistically 
significant differences favoring each dose compared to placebo using the Wilcoxon test. The 
Wilcoxon test is typically used for the primary analysis in influenza trials as it puts more weight 
on earlier events than the Cox proportional hazards model, which is more powerful when there is 
proportionality of the hazards. However the proportional hazards assumption does not generally 
hold for acute uncomplicated influenza because it is an illness of limited duration and survival 
curves converge after a few days due to spontaneous resolution. 

The majority of subjects in the trials were infected with the type A strain of the influenza virus. 
There were far fewer subjects with the type B strain A highly statistically significant difference 
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in TTAS was observed between S-033188 and placebo subjects who were infected with 
Influenza A while there was no statistically significance between the TTAS in S-0331888 and 
placebo subjects with type B strain. Most importantly, there were also discordant results between 
the phase 2b and 3 trials for subjects infected with type B influenza where an earlier median 
TTAS was observed in the placebo subjects than in the S-033188 subjects in the phase 3 trial 
while the opposite trend was observed in the phase 2b trial.

2 INTRODUCTION

2.1 Overview

Baloxavir marboxil is an anti-influenza virus drug.  In the cover letter the applicant states, 
“Baloxavir marboxil is a prodrug that is converted by hydrolysis to baloxavir, the active form 
that exerts anti-influenza activity. Baloxavir acts on the cap-dependent endonuclease (CEN), 
an influenza virus-specific enzyme in the viral RNA polymerase complex and thereby 
inhibits the transcription of influenza virus genomes resulting in inhibition of influenza virus 
replication.”

There were two pivotal trials that were reviewed in this NDA. Study 1601T0831 (T0831) was a 
randomized, phase 3, double-blind, multicenter trial in otherwise healthy patients with influenza 
in Japan and the United States. Subjects aged 20 and 64 in the phase 3 trial were randomized 
2:2:1 to receive either a single dose of S-033188 40 or 80 mg, oseltamivir 75 mg BID for five 
days, or placebo. Subjects aged 12-19 years in the phase 3 trial were randomized 2:1 to weight-
based S-033188 40 mg or 80 mg or placebo. 

Study 1518T0821 (T0821) was a randomized, phase 2b, double-blind multicenter trial in 
otherwise healthy patients with influenza in Japan. Subjects in T0821 were randomized 1:1:1:1 
to 10 mg, 20 mg, or 40 mg of S-033188 or to placebo. 
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Table 1: List of all studies included in analysis
Phase and 
Design

Treatment
Period

Follow-up 
Period

 # of Subjects 
per Arm

Study 
Population

1601T0831 Phase 3, 
Randomized, 
Double-Blind 
Trial in Japan 
and USA

One day for 
S-033188

Five days for 
oseltamivir

22 days 455 on S-033188
230 on Placebo
375 on 
Oseltamivir

Otherwise 
healthy 
patients 12 
years of age 
and older with 
influenza who 
were 
symptomatic 
for no more 
than 48 hours 

1518T0821 Phase 2b, 
Randomized, 
Double-Blind 
Trial in Japan

One day for 
S-033188

22 days S-033188
100 on 10 mg
100 on 20 mg
100 on 40 mg 

100 on Placebo

Otherwise 
healthy 
patients 20 
years of age 
and older who 
were 
symptomatic 
for no more 
than 48 hours 

2.2 Data Sources 

The application package is located at \\CDSESUB1\evsprod\NDA210854\0000. 

Datasets are located in \\CDSESUB1\evsprod\NDA210854\0000\m5\datasets\1601t0831,
\\CDSESUB1\evsprod\NDA210854\0000\m5\datasets\1518t0821 and
\\CDSESUB1\evsprod\NDA210854\0000\m5\datasets\ise. 

Clinical study reports are located in \\CDSESUB1\evsprod\NDA210854\0000\m5\53-clin-stud-
rep\535-rep-effic-safety-stud\treatment-\5351-stud-rep-contr while tables and figures for the 
Integrated Summary of Efficacy (ISE) are located in 
\\CDSESUB1\evsprod\NDA210854\0000\m5\53-clin-stud-rep\535-rep-effic-safety-
stud\treatment-\5353-rep-analys-data-more-one-stud\ise.

The dataset called “adtte” contains data for the time to event endpoints including the primary 
efficacy endpoint. Other variables for baseline and demographic characteristics are in the adsl 
datasets for each study and/or the ISE. 

Reference ID: 4324624



8

3 STATISTICAL EVALUATION

3.1 Data and Analysis Quality

The applicant submitted SDTM, listing and analysis datasets along with define.pdf files and SAS 
programs used to analyze and create analysis datasets. The applicant’s submitted data were well-
defined along with the summary tables and figures in the clinical study report. There were some 
discrepancies noticed with respect to consistently defining the censoring variable.  The Analysis 
Data Reviewer’s Guides (ADRG) stated that the censored data was indicated as CNSR=0 which 
was true for the adtte dataset and the SAS program adtte.sas for T0821. However, for T0831 and 
the ISE, time to event data were censored when CNSR=1. In response to the FDA Information 
Request dated July 6, 2018 the applicant confirmed this and confirmed that the primary analyses 
were correct for studies T0821, T0831 and the ISE and did not change based on the updated 
ADRGs.

The phase 3 protocol and statistical analysis plan (SAP) and relevant analysis decisions were 
reviewed prior to unblinding of the phase 3 trial. The SAP was finalized in July 2017. In 
addition, the SAP for the ISE was reviewed in February 2018 prior to unblinding of the phase 3 
trial. The protocol and SAP for the phase 2b trial were not reviewed by the FDA as this trial was 
not conducted in the United States.

3.2 Evaluation of Efficacy

3.2.1 Study Design and Endpoints

Note that the summary in Section 3.2.1 is either directly taken from the sponsor’s NDA or 
previous IND submissions, or paraphrased, unless otherwise specified.

T0831 was a randomized, phase 3, double-blind, multicenter trial in otherwise healthy patients 
with influenza in Japan and the United States. Patients in the 20 to 64-year-old age stratum were 
randomized in a 2:2:1 ratio to receive a single dose of 40 or 80 mg of S-033188 according to 
their weight category, 75 mg BID of oseltamivir for 5 days, or placebo. In order to achieve 
comparable exposure to the drug, patients who weighed < 80 kg at Screening received 40 mg of 
S-033188, and patients who weighed ≥ 80 kg at Screening received 80 mg of S-033188. 
According to the applicant, oseltamivir was not used in patients between the ages of 12-19 years 
due to a caution against use in adolescents in Japan based on possible neuropsychiatric adverse 
events. Patients in 12 to 19-year-old age stratum were randomized in a 2:1 ratio to receive a 
single dose of 40 or 80 mg (depending on weight) S-033188 or placebo.
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Figure 1: Study T0831 Schematic Diagram

Source: Figure 9-1 of the Clinical Study Report for T0831

An interactive response technology (IRT) was used to assign patients to numbers for which 
treatment has already been randomly assigned. The randomization was stratified by region 
(Japan, USA), body weight (< 80 kg, ≥ 80 kg) and baseline composite symptom score (≤ 11,
 ≥ 12).

The study drug was administered orally at the study center on Day 1 (initial dose) within
48 hours of onset of symptoms. Patients 20 to 64 years of age received study drug twice 
daily for 5 days. For patients aged 12 to 19 years, a single dose of study drug was 
administered. During the period of the efficacy and safety assessment, i.e., 14 days for 
efficacy and 22 days for safety, patients returned to the study center at Visit 2 to Visit 7 
(Day 2, Day 3, Day 5, Day 9, Day 15, and Day 22) and some patients visited the study
center at Optional Visit 1 (Day 4) and/or Optional Visit 2 (Day 6).

The primary objective of T0831 was to evaluate the efficacy of a single oral dose of S-033188 
compared with placebo by measuring the TTAS in patients with uncomplicated influenza virus 
infection. The primary efficacy endpoint was the TTAS (unit: hours), defined by the applicant as 
the time between the initiation of the study treatment and the alleviation of influenza symptoms. 
The alleviation of symptoms was defined by the applicant as the time when all of the seven 
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influenza symptoms (cough, sore throat, headache, nasal congestion, feverishness or chills, 
muscle or joint pain, and fatigue) were assessed by the patient as 0 (None) or 1 (Mild) in the 
patient eDiary, for a duration of at least 21.5 hours (24 – 10% × 24 hours). 

Secondary objectives of T0831 were 
 to evaluate the efficacy of a single, oral dose of S-033188 compared with oseltamivir 75 

mg daily (BID) for 5 days by measuring the TTAS in patients with uncomplicated 
influenza virus infection. 

 to evaluate the efficacy of a single, oral dose of S-033188 compared with placebo by 
measuring the secondary endpoints in patients with uncomplicated influenza virus 
infection.

 to evaluate the efficacy of a single, oral dose of S-033188 compared with oseltamivir 75 
mg BID for 5 days by measuring the secondary endpoints in patients with uncomplicated 
influenza virus infection.

T0821 was a randomized, phase 2b, double-blind trial with subjects randomized 1:1:1:1 to 10 
mg, 20 mg, 40 mg of S-033188 or placebo.  T0821 was conducted in Japan only. The 
randomization used the stochastic minimization method for balancing the following 2 factors: 
the composite symptom score (a total of 7 influenza symptom scores) at baseline (q11 or ≥12) 
and the current smoking status (smoking or nonsmoking).  

Figure 2: Study T0821 Schematic Diagram

Source: Figure 9-1 of the Clinical Study Report for T0821
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Patients in T0821 received a single oral dose of the assigned study drug without regard to 
meals at the study center on Day 1 (Visit 1).  The patients returned to the study center on Days 
2, 3, 6, 9, 15, and 22 (Visit 2 to 7; Patients visited the study center at Visit 3 [on Day 3] if 
circumstances permitted) for the assessment of efficacy during the 14 days between Visits 1 and 
6 and safety during the 22 days between Visits 1 and 7.

The primary objective of T0821 was to evaluate the efficacy of S-033188 (10, 20 and 40 mg) 
versus placebo as measured by the TTAS in patients with influenza virus infection. The 
primary efficacy endpoint was the TTAS as defined above for T0831. The secondary efficacy 
objective of the study was to assess the efficacy of S-033188 (10, 20 and 40 mg) versus placebo 
as measured by the secondary endpoints in patients with influenza virus infection.

An important secondary efficacy endpoint in influenza trials was the time to resolution of fever 
which was defined in both trials as the time when the patient’s self-measured axillary temperature 
became less than 37ºC for a duration of at least 12 hours.

3.2.2 Statistical Methodologies

The Intent-to-Treat-Infected (ITTI) population was the primary analysis population that 
consisted of the patients who received the study drug with a confirmed diagnosis of influenza. 
Confirmation of influenza was based on the results of the reverse transcription polymerase chain 
reaction (RT-PCR) test on Day 1 in T0831 and for a positive rapid antigen test (RAT) for 
influenza at enrollment for T0821. The population was analyzed according to the treatment to 
which the patients were randomized. 

Kaplan-Meier curves, median survival time and 95% CIs were obtained without stratification 
with the treatment group indicator variable in the strata statement. Patients who did not 
experience alleviation of symptoms were censored at the last observation time point. If at least 
one of the 7 influenza symptom scores were missing at the time of assessment, the missing 
assessment of influenza symptoms were to be treated conservatively as having moderate or 
severe symptoms (as failures) at the corresponding date and time of assessment.

For the phase 2b trial, the applicant used the Cox proportional hazards model for the primary 
analysis adjusting for stratification variables of composite symptom scores (q11 vs. ≥12) and 
smoking status (yes, no). The applicant used the Hommel method in the phase 2b trial to adjust 
for multiplicity as the primary analysis compared the distribution of the TTAS for the three doses 
of S-033188 against the distribution of the TTAS in the placebo arm.  In the phase 2b trial, the 
applicant used the stratified Gehan generalized Wilcoxon test as a secondary efficacy analysis 
(stratified by the same stratification factors as the primary efficacy analysis). The statistics 
reviewer used the Gehan Wilcoxon test to compare each dose of S-033188 against placebo, using 
the Hochberg procedure to control for multiplicity.

Because the proportional hazards assumption is violated, the Wilcoxon tests were more powerful 
than the Cox proportional hazards or logrank tests. Therefore, the applicant decided to use the 
Peto-Prentice version of the generalized Wilcoxon test as the primary analysis for the phase 3 
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trial while the reviewer used the Gehan generalized Wilcoxon test.  The Peto and modified Peto 
approaches are variations of the Wilcoxon test and typically produce similar results. The 
reviewer chose to use the more common Gehan version of the Wilcoxon test in part because the 
applicant used this version in their phase 2b trial and because it has been more commonly used 
than the other versions. In contrast, the log rank test can yield quite different results from the 
Wilcoxon tests when hazards are not proportional. The reviewer performed sensitivity analyses 
using the log rank, Peto and modified Peto versions of the Wilcoxon test. For the phase 3 trial the 
reviewer and the applicant adjusted for stratification variables at randomization that included 
composite symptom scores (q11 vs. ≥12) and geographic region (Japan, USA).

The reviewer obtained median treatment differences using the Hodges-Lehman estimator setting 
censored values equal to the maximum follow-up time for efficacy of 14 days. The applicant 
used differences between the median TTAS that was obtained separately for each treatment 
group (this will be discussed later in Section 5.1, the Statistical Issues section of the review).

The Greenwood method was used by the applicant in the calculation of the CIs for medians in 
each treatment group, and the 95% CI of difference of median times was obtained using the 
bootstrap percentile method in T0831 only. 

Due to similar primary efficacy results in the phase 2b and 3 trials, the statistics reviewer 
combined data from the phase 2b and 3 trials to obtain greater power for subgroup analyses. 
Subgroup analyses were also performed only for subjects in the phase 3 trial for subgroups that 
were not included in the phase 2b trial (e.g., Whites, U.S. subjects, adolescents). As discordant 
results were observed in the phase 2b and 3 trials for subjects infected with the type B strain of 
the influenza virus, influenza B results were also analyzed separately for each trial. The applicant 
also performed other selected subgroup analyses.  

3.2.3  Patient Disposition, Demographic and Baseline Characteristics

In T0821, only 3 out of 403 enrolled subjects were not randomized; while the remaining 400 
subjects were randomized with exactly 100 subjects randomized to each treatment group. Only 
11 subjects withdrew from the trial.
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Figure 3: Patient Disposition for Study T0821

Source: Table 10-1 of the Clinical Study Report for T0821
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In T0831, there were 1585 subjects who consented to participate in the study and were 
registered; 149 were not randomized mostly due to the 100 subjects who failed to meet the 
inclusion/exclusion criteria. The remaining 1436 subjects were randomized with 612 subjects 
randomized to the S-033188 treatment group, 310 randomized to the placebo treatment group 
and 514 randomized to the oseltamivir treatment group. A total of 34, 20 and 16 subjects 
respectively in the S-033188, placebo and oseltamivir treatment groups withdrew from the study 
prior to completion. Withdrawal by the subject was the most prevalent reason for study 
discontinuation, followed by loss to follow-up, adverse events, and other reasons (e.g., problems 
related to the eDiary).   

Figure 4: Patient Disposition for Study T0831

Source: Figure 10-1 of the Clinical Study Report for T0831
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In the phase 2b trial, age and BMI appeared to be similar in the four treatment groups while the 
percentage of females appeared to be slightly lower in the S-033188 10 mg arm compared to 
other treatment groups. All but one subject in the trial was Asian and all but three subjects were 
outpatients. One third of the subjects were smokers in each treatment arm. There appeared to be 
similar composite symptom scores and body temperatures at baseline in each treatment arm. The 
majority of subjects in each treatment arm had influenza for >12 to 24 hours with the exception 
of the S-033188 40 mg arm where the majority of subjects had influenza for >24 to 36 hours. 
The majority of subjects (75-79%) were diagnosed as having the influenza A strain of the virus 
while the remaining 21-25% had influenza B. The majority of influenza A subjects had the 
H1N1 subtype followed by the H3NX subtype. The percentage of subjects who received 
influenza vaccination ranged from 20% for the S-033188 20 mg treatment group to 37% for the 
S-033188 40 mg treatment group. 

Table 2: Demographics and Baseline Characteristics for Study T0821

Reference ID: 4324624
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Source: Table 11-2 of the Clinical Study Report for T0821    
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Note that the applicant included p-values for testing to compare treatment differences for each 
demographic or baseline characteristics which is not recommended. The randomization should 
balance the distribution of each subgroup across treatment groups and even if there are 
differences, they are likely due to chance. Senn (Statistics in Medicine, 1994; Statistical Issues in 
Drug Development, 1997) advises against performing inferential statistical tests of baseline 
characteristics as these tests are misleading. Subgroups with statistically significant treatment by 
baseline interactions can potentially have little if any impact on treatment effects and do not need 
to be adjusted for in the analysis. Conversely subgroups that have baseline tests that are not 
statistically significant can potentially have a significant impact on treatment effects and should 
be adjusted for in the analysis (See Senn’s references for further details). 

Age, height, weight and BMI appeared to be similar in the three treatment groups in the phase 3 
trial while the percentage of females appeared to be slightly lower in the oseltamivir active 
control arm compared to other treatment groups. The majority of subjects (75-80%) in each 
treatment group were Japanese while the remaining 15-20% of the subjects in each treatment 
group were from the U.S. The majority of subjects in the study were Asian (77-81%) while 16-
19% were White, followed by 2-5% of the subjects who were Black or African American. Only 
5-7% of the subjects in each treatment arm were Hispanic or Latino.

The percentage of smokers ranged from 21% in the S-033188 arm to 27% in the oseltamivir arm. 
There appeared to be similar composite symptom scores and body temperatures at baseline in 
each treatment arm. The majority of subjects in each treatment arm had influenza for >12 to 24 
hours followed by subjects with influenza >24 to 36 hours. The majority of subjects (79-84%) 
were diagnosed as having the influenza A strain of the virus, while only 8-9% of the subjects in 
each treatment group had influenza B. The majority of subjects in each arm (85-88%) had the 
influenza A H3 subtype. The percentage of subjects who received influenza vaccination ranged 
from 24% for the S-033188 and placebo arms to 26% in the oseltamivir treatment group. 
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Table 3: Demographics and Baseline Characteristics for Study T0831
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Source: Table 11-2 in the Clinical Study Report for T0831

3.2.4 Results and Conclusions

3.2.4.1 Phase 2b trial results for Time to Alleviation of Symptoms

Based on the reviewer’s analysis, the responses in T0821 for each dose of S-033188 appeared 
similar and each had earlier TTAS than placebo. The findings for each dose shown below the 
figure were statistically significant and remained significant after adjusting for multiplicity.
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Figure 5: Kaplan-Meier plot for the Primary Efficacy Analysis of Study T0821

p-values for stratified Gehan Wilcoxon test:
   S-033188 10 mg vs. placebo p=0.009
   S-033188 20 mg vs. placebo p=0.018
   S-033188 40 mg vs. placebo p=0.005

Source: Reviewer’s analysis

 
None of the applicant’s statistical comparisons of each dose of S-033188 against placebo were 
statistically significant using the Cox proportional hazards model.  This was most likely due to 
the lack of proportional hazards as statistical significance was achieved using the Gehan 
Wilcoxon test. The applicant performed a post-hoc analysis and found that the hazards were not 
proportional. The applicant concluded that the stratified generalized Wilcoxon test was more 
appropriate for evaluating treatment group differences because the Wilcoxon test does not 
require the proportional hazards assumption. Median TTAS ranged from 50 to 54 hours for the 
active treatment arms compared to 78 hours for the placebo subjects.  
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Table 4: Applicant’s Analysis of Time to Alleviation of Symptoms using the Cox 
Proportional Hazards Model for Study T0821

Source: Table 11-4 of the Clinical Study Report for T0821

Table 5: Applicant’s Secondary Analyses of Time to Alleviation of Symptoms for Study 
T0821

Source: Table 11-6 of the Clinical Study Report for T0821

Reference ID: 4324624



23

3.2.4.2 Phase 3 trial results for Time to Alleviation of Symptoms
Statistical significance between S-033188 and placebo was achieved in the phase 3 trial (p<0.001 
using the Gehan Wilcoxon and log rank tests). Medan times to alleviation of symptoms were 54 
hours for S-033188 subjects and 80 hours for placebo subjects. The median difference in TTAS 
between S-033188 and placebo subjects was 21 hours using the Hodges-Lehmann approach. 

Figure 6: Primary Efficacy Analysis of Phase 3 Study T0831

p-value for stratified Gehan Wilcoxon test <0.001
p-value for stratified log rank test <0.001
p-values were stratified by composite symptom score at baseline (q11, ≥12) and 
region (US, Japan)

Treatment
Group

Median
(hours)

95% CI

S-033188 54 (50,59)
Placebo 80 (73, 87)

Placebo – S-033188 +21 (13, 28)
Median differences were computed using Hodges-Lehmann estimates
Source: Reviewer’s analysis
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Since there was no oseltamivir arm for subjects less than 20 years of age the reviewer repeated 
the primary efficacy analysis for subjects 20 years of age and older in order to compare the 
TTAS in oseltamivir subjects with the TTAS in the other two treatment groups. Statistical 
significance between S-033188 and placebo and between oseltamivir and placebo were clearly 
achieved (p<0.001 for both comparisons using the Gehan Wilcoxon and log rank tests). Medan 
times to alleviation of symptoms for subjects 20 years of age and older were 54 hours for S-
033188 and oseltamivir subjects and 78 hours for placebo subjects. The median difference in 
TTAS between S-033188 and placebo subjects was 19 hours. 

Figure 7: Kaplan-Meier plots for subjects 20 years of age and older in Phase 3 Study T0831
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Treatment
Group

Median
(hours)

95% CI Gehan Wilcoxon 
p-value

S-033188 54 (48, 59)
Oseltamivir 54 (50, 56)

Placebo 78 (69, 85)
Placebo – S-033188 +19 (10, 26) <0.001

Placebo - Oseltamivir +20 (12, 27) <0.001
Oseltamivir – S-033188 +0.3 (-4, +6) 0.63

Median differences were computed using Hodges-Lehmann estimates
p-values were stratified by composite symptom score at baseline (q11, ≥12) and region (US, Japan)
Source: Reviewer’s analysis

The applicant computed differences in medians instead of median differences and proposed 
using difference between the placebo median and S-033188 median of 26.5 hours in the label 
instead of the median difference of 21 hours. Otherwise similar results were obtained by the 
applicant compared to those obtained by the reviewer.
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Table 6: Applicant’s Analysis of Time to Alleviation of Symptoms for Study T0831

Applicant used the Peto version of the Wilcoxon test instead of the Gehan Wilcoxon test
Source: Table 11-4 of the Clinical Study Report for T0831
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3.2.4.3 Phase 2b trial results for Time to Resolution of Fever
The superiority of S-033188 compared to placebo was also demonstrated in the phase 2b trial for 
the secondary efficacy endpoint of time to resolution of fever where results for the Wilcoxon test 
and the Cox proportional hazards model were both statistically significant. 

Figure 8: Kaplan-Meier Curve: Time to Resolution of Fever for Study T0821

Source: Figure 11-3 of the Clinical Study Report for T0821

The applicant computed median times to resolution of fever of 33, 32 and 29 hours for subjects 
in the S-033188 10, 20 and 40 mg treatment groups respectively and 45 hours for subjects in the 
placebo treatment group. 
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Table 7: Analysis of Time to Resolution of Fever for Study T0821

Source: Table 11-9 of the Clinical Study Report for T0821

3.2.4.4 Phase 3 trial results for Time to Resolution of Fever
The superiority of S-033188 compared to placebo was demonstrated in T0831 for the secondary 
efficacy endpoint of time to resolution of fever where the p-value for the Wilcoxon and the log 
rank tests were both highly statistically significant (p<0.001) in the phase 3 trial. 

Figure 9: Kaplan-Meier Curve: Time to Resolution of Fever for Study T0831

Source: Figure 11-11 of the Clinical Study Report for T0831
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In subjects at least 20 years of age similar trends for the time to resolution of fever were observed 
for both active drugs and there was no statistically significant difference between them (p=0.92).

Figure 10: Kaplan-Meier Curve: Time to Resolution of Fever (≥ 20 Years of Age Stratum) 
for Study T0831

Source: Figure 11-12 of the Clinical Study Report for T0831

Reference ID: 4324624
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The applicant computed median times to resolution of fever of 24.5 hours for subjects in the 
S-033188 treatment group and 42 hours for subjects in the placebo treatment group. In subjects 
who were at least 20 years of age the applicant computed median times of 24 hours for both 
S-033188 and oseltamivir treatment groups.

Table 8: Analysis of Time to Resolution of Fever for Study T0831

Subset of patients whose body temperature at baseline was more than 37°C and time to resolution of fever 
was not missing was included in this analysis.
Source: Table 11-34 of the Clinical Study Report for T0831
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3.2.4.5 Secondary efficacy results for individual symptoms
Phase 2b and 3 results for the individual seven symptoms that are included in the primary 
efficacy endpoint are shown below. In the phase 3 trial, comparisons of the TTAS between 
S-033188 and placebo using the stratified Peto-Prentice Gehan Wilcoxon test for each of the 
individual seven symptoms in the phase 3 trial were all statistically significant.  There were no 
statistically significant differences between S-033188 and oseltamivir for any of the seven 
individual symptoms. 

In the phase 2b trial, there were statistically significant differences favoring at least the 40 mg 
dose compared to placebo for nasal congestion, aches or pains of the muscle or joints, fatigue 
and for feeling feverishness or having chills and for headaches (Cox model only for headaches) 
without adjustment for multiplicity for the three doses. There were no statistically significant 
differences between any dose of S-033188 and placebo for cough or sore throat.
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Table 9: Analyses of Time to Alleviation of Individual Symptoms in Study T0821

Source: Table 11-8 of the Clinical Study Report for T0821
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Table 10: Analyses of Time to Alleviation of Individual Symptoms in Study T0831
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Source: Table 11-32 of the Clinical Study Report for T0831

3.3 Evaluation of Safety 
See the clinical review for the evaluation of safety.
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4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS

4.1 Gender, Race, Age, and Geographic Region

Statistically significant differences (p<0.001) were most apparent for the primary efficacy 
analysis in favor of S-033188 in Japan in the phase 3 trial. The same trend was apparent for the 
pooled analysis. (Pooled analyses are shown in the Appendix.)

Figure 11: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Study T0831 
(Subgroup: Region = Japan) 

Source: Figure 14.4.7 of the Clinical Study Report for T0831
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The applicant’s Kaplan-Meier plot comparing S-033188 to oseltamivir showed similar trends for 
TTAS in both treatment groups in Japanese and U.S. subjects.

Figure 12: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Study T0831 
(Subgroup: Age ≥20 and Region = Japan )

Source Figure 14.4.8 of the Clinical Study Report for T0831

Statistical significance at the two-sided 0.05 level was not achieved in U.S. subjects (p=0.08). 
However similar trends appeared to exist in U.S. subjects and the sample size for U.S. subjects 
was much smaller than for Japanese subjects. Since all of the subjects in T0821 were from Japan, 
the U.S. subgroup consisted only of subjects from T0831.
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Figure 13: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Study T0831 
(Subgroup: Region = U.S.)

Gehan Wilcoxon p-value stratified by TSS (q11 vs. ≥12) =0.08
Source: Reviewer’s analysis
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Figure 14: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Study T0831 
(Subgroup: Age ≥20 and Region = US) 

Source Figure 14.4.10 of the Clinical Study Report for T0831
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Table 11: Time to Alleviation of Symptoms by Region in Study T0831

Subset of patients whose time to alleviation of symptoms was not missing was included in this analysis.
Source: Table 11-40 of the Clinical Study Report for T0831
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Statistically significant differences were most apparent for the primary efficacy analysis in favor 
of S-033188 in Asians (p<0.001) and were also statistically significant in Whites (p=0.035). 
Statistical significance was not observed in Other Races but this subgroup only had 22 subjects 
in the S-033188 arm and 13 subjects in the placebo arm. 

Figure 15: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Study T0831 
(Subgroup: Race = Asian)

Gehan Wilcoxon p-value stratified by geographic region (Japan vs. U.S.) and TSS (q11 vs. ≥12) 
<0.001
Source: Reviewer’s analysis
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Figure 16: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Study T0831 
(Subgroup: Race = White) 

Gehan Wilcoxon p-value stratified by TSS (q11 vs. ≥12) =0.035
Source: Reviewer’s analysis

Reference ID: 4324624



43

Figure 17: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Study T0831 
(Subgroup: Race = Other)

Gehan Wilcoxon p-value stratified by geographic region (Japan vs. U.S.) and TSS (q11 vs. ≥12) 
=0.42
Source: Reviewer’s analysis
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The applicant analyzed age subgroups for adolescents who were 12-17 years of age and the 
remaining adult subgroup (18 years of age and older) in study T0831, as shown in the reviewer’s 
Kaplan-Meier plots and in the applicant’s table below. Since all of the subjects in T0821 were at 
least 20 years of age, the adolescent subgroup consisted only of subjects from T0831. The 
comparison between S-033188 and placebo was statistically significant in favor of S-033188 in 
both adolescents and adults.

Figure 18: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Adolescents 
(Age<18) in Study T0831

Gehan Wilcoxon p-value stratified by geographic region (Japan vs. U.S.) and TSS (q11 vs. ≥12) = 0.01
Source: Reviewer’s analysis
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Figure 19: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Adults Subjects 
(Age ≥18) in Study T0831

Gehan Wilcoxon p-value stratified by geographic region (Japan vs. U.S.) and TSS (q11 vs. ≥12) < 0.001
Source: Reviewer’s analysis
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Since adolescent results were also included in Section 14 of the label, median differences between 
S-033188 and placebo treatment responses were calculated by the reviewer and found to be less than the 
differences in medians (27 hours vs. 39 hours for adolescents and 21 vs 26 hours for adults).

Subgroup Treatment
Group

Median
(hours)

95% CI

Adolescents (Age<18 years) S-033188 54 (43,81)
Placebo 93 (64, 118)

Placebo – S-033188 +27 (0, 53)

Adults (Age≥18 years) S-033188 54 (49, 58)
Placebo 79 (70, 87)

Placebo – S-033188 21 (12, 28)
Median differences were computed using Hodges-Lehmann estimates
Source: Reviewer’s analysis

Table 12: Time to Alleviation of Symptoms by Adolescents and Adults in Study T0831

Subset of patients whose time to alleviation of symptoms was not missing was included in this analysis.
Source: Table 11-46 of the Clinical Study Report for T0831
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4.2 Other Special/Subgroup Populations

Compared to placebo, statistically significant differences were observed for the primary efficacy 
analysis in favor of S-033188 in for both subgroups for the two composite symptom score strata 
used at randomization.

Figure 20: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Study T0831 
(Subgroup: Composite Symptom Scores at Baseline q11) 

Source: Table 14.4.3 of the Clinical Study Report for T0831 
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Figure 21: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Study T0831 
(Subgroup: Composite Symptom Scores at Baseline ≥12) 

Source: Table 14.4.4 of the Clinical Study Report for T0831 

Reference ID: 4324624



49

Similar trends were observed for the primary efficacy analysis for S-033188 and oseltamivir in 
for both subgroups for the two composite symptom score strata used at randomization.

Figure 22: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Study T0831 
(Subgroup: Age ≥20 and Composite Symptom Scores at Baseline q11) 

Source: Table 14.4.5 of the Clinical Study Report for T0831 
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Figure 23: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Study T0831 
(Subgroup: Age ≥20 and Composite Symptom Scores at Baseline ≥12) 

Source: Table 14.4.6 of the Clinical Study Report for T0831 
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Table 13: Time to Alleviation of Symptoms by Composite Symptom Score at Baseline in 
Study T0831

Subset of patients whose time to alleviation of symptoms was not missing was included in this analysis.
Source: Table 11-39 of the Clinical Study Report for T0831
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In T0821 the TTAS was lower for each dose of S-033188 than it was for placebo. Statistical 
significance at the two-sided 0.05 level was not achieved in Influenza B subjects in the analysis 
comparing pooled S-033188 doses against placebo (p=0.10) and in the analysis comparing the 40 
mg dose that was selected for phase 3 against placebo (p=0.16). 

Figure 24: Kaplan-Meier plot for the Time to Alleviation of Symptoms in Subjects with 
Influenza Type B in Study T0821 plotting each dose of S-033188

 
Gehan Wilcoxon p-value stratified by TSS (q 11 vs. ≥12) and smoking habit (Yes/No) for the 40 mg vs 
placebo comparison =0.16
Source: Reviewer’s analysis
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Figure 25: Kaplan-Meier plot for the Time to Alleviation of Symptoms in Subjects with 
Influenza Type B in Study T0821 pooling three individual doses of S-033188

Gehan Wilcoxon p-value stratified by TSS (q 11 vs. ≥12) and smoking habit (Yes/No) =0.10
Source: Reviewer’s analysis
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In T0831 the TTAS was comparable in both placebo and S-033188 arms where the Kaplan-
Meier curves for the two treatment groups crossed. 

Figure 26: Kaplan-Meier plot for the Time to Alleviation of Symptoms in Subjects with 
Influenza Type B in Study T0831

Gehan Wilcoxon p-value stratified by geographic region (Japan vs. U.S.) and TSS (q 11 vs. ≥12) =0.66
Source: Reviewer’s analysis
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The applicant performed similar analyses of the TTAS for each influenza viral subtype where the 
median TTAS was consistently lower for each dose of S-033188 compared to placebo in T0821.

Table 14: Analysis of Time to Alleviation of Symptoms by Influenza Virus Subtype in 
Study T0821

Source: Table 11-26 of the Clinical Study Report for T0821
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In T0831 the median TTAS was observed to be lower for S-033188 than for placebo in the 
influenza A viral subtypes while the reverse trend was observed for subjects with type B 
influenza.

Table 15: Time to Alleviation of Symptoms by Influenza Virus Subtype in Study T0831

PCR = polymerase chain reaction
[a] Stratification factors: composite symptom scores at baseline and region

Patients who did not experience alleviation of symptoms were censored at the last observation 
time point. Subset of patients whose time to alleviation of symptoms was not missing was 
included in this analysis.

The applicant used Peto’s Wilcoxon test instead of the Gehan Wilcoxon test.

Source: Table 11-6 in the Clinical Study Report for T0831
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5 SUMMARY AND CONCLUSIONS

5.1 Statistical Issues 

The applicant pre-specified using the Cox proportional hazards analysis for the primary efficacy 
analysis in the phase 2b trial and used the Gehan Wilcoxon test as a secondary analysis. The 
proportional hazards assumption does not hold for acute uncomplicated influenza because it is an 
illness of limited duration and survival curves converge after a few days. Therefore, a version of 
the generalized Wilcoxon test is typically used for the primary efficacy analysis for drugs 
intended to treat uncomplicated influenza and this approach demonstrated statistically significant 
results for each dose compared to placebo. 

Due to the lack of proportional hazards in the phase 2b trial and the resulting lack of statistical 
significance using the Cox proportional hazards analysis, the applicant pre-specified the Peto-
Prentice version of the Wilcoxon test for the primary efficacy analysis of the phase 3 trial. The 
statistical reviewer used the Gehan Wilcoxon test for primary efficacy analyses of both trials. 
The reviewer chose to use the more common Gehan version of the Wilcoxon test in part because 
the applicant used this version in their phase 2b trial and because it has been more commonly 
used than the other versions. In contrast, the log rank test can yield quite different results from 
the Wilcoxon tests when hazards are not proportional. The reviewer was open to accepting the 
applicant’s phase 3 results (where they pre-specified using the Peto-Prentice approach) for 
labeling purposes but all of the statistical tests were highly significant for the primary efficacy 
analysis in the phase 3 trial.  

The median difference in clinical responses between treatment groups is a measure of the 
treatment effect size. The applicant calculated the difference in medians between treatment 
groups A and B as the difference between the median response of all individuals in group A 
minus the median responses of all subjects in group B. This calculation only considers the 
difference between the 50th percentile of each group A and group B.  From the reviewer’s 
perspective, the median difference should be calculated as the median of all pairwise differences 
in responses between individuals in group A and B. This methodology is more appropriate since 
the difference in medians of treatment groups is not always equal to the median difference 
between treatment groups. This is in contrast to the mean difference which is equal to the 
difference in means. 

The median difference between subjects in S-033188 and placebo subjects in the phase 3 trial 
was 21 hours while the difference in the median of the S-033188 subjects and the median of 
placebo subjects was 26.5 hours. The median difference is preferred over the difference in 
medians because the median difference compares the entire distribution of each treatment arm by 
computing all pairwise differences between patients in group A and patients in group B. 
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However, the difference in medians only considers the difference between a single percentile in 
each treatment group.

5.2 Collective Evidence

Median TTAS values in the phase 2b trial were similar to those observed in the phase 3 trial. 
Unlike the phase 3 trial, the statistical significance of the primary efficacy analysis in the phase 
2b trial depended on which statistical test was used. There were no statistically significant 
differences observed between any one of the three S-033188 treatment groups and placebo using 
the pre-specified Cox proportional hazards model. However, the phase 2b trial was considered to 
be supportive of the phase 3 trial results by the statistics reviewer because there were statistically 
significant differences favoring each dose compared to placebo using the Wilcoxon test. The 
Wilcoxon test is typically used for the primary analysis for acute uncomplicated influenza trials 
as it puts more weight on earlier events than the Cox proportional hazards model, while the Cox 
proportional hazards model is more powerful when there are proportional hazards which is not 
usually the case in these types of trials with self-limiting response after a few days. 

A highly statistically significant difference in TTAS was observed between S-033188 and 
placebo subjects who were infected with the type A strain of influenza while there was no 
statistically significance between the TTAS in S-0331888 and placebo subjects with the type B 
strain. In addition, an earlier median TTAS was observed in the placebo subjects than in 
S-033188 subjects in the phase 3 trial while the opposite trend was observed in the phase 2b trial. 
S-033188 does not appear to work as well in Influenza B subjects. However due to the small 
number of subjects with type B influenza in both trials, the conflicting results in the two trials 
could have been observed by chance, although this is unknown. In addition, if there is reduced 
efficacy in Type B subjects, it is unlikely that statistically significance would be detected in such 
a small number of subjects.

5.3 Conclusions and Recommendations

The majority of subjects in the phase 2b and 3 trials were infected with type A strain of the 
influenza virus where there was clear evidence of a treatment effect for S-033188. There were far 
fewer subjects with the type B strain and the efficacy of S-033188 compared to placebo appeared 
to be less evident in these patients. There were also discordant results between the phase 2b and 
3 trials for subjects infected with type B influenza.  Therefore, how effective S-033188 is for the 
treatment of the type B strain of influenza is unclear. However, since it is infeasible wait for test 
results to see what strain of influenza subjects have prior to treatment, the label will not restrict 
the use of the product to subjects with the Influenza A viral strain.
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5.4 Labeling Recommendations (as applicable)
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APPENDIX 1: Additional Details about Statistical Methods

The following SAS code was used by the reviewer for the comparison between the S-033188 
group and the placebo group for the primary efficacy analysis in T0831:

proc lifetest data = analysisdata;
where (TRTPN=1 or TRTPN=2); 
     {e.g., for a comparison of S-033188 and placebo}
time AVAL * CNSR (x);
strata TSSGR REGION / group = TRTPN test = (logrank wilcoxon peto modpeto);
run; quit;

- TRTPN/TRT01PN: Treatment group
- AVAL: Time to alleviation of symptoms
- CNSR: =1/0 if censored, 0/1 otherwise in T0831/T0821
- TSSGR: Category of baseline composite symptom score (≤ 11 or ≥ 12)
- REGION: Category of region (Japan/Asia or USA/Rest of the world)

Subjects in the primary efficacy analysis were selected using the parameter code 
(paramcd)=‘ALLEDES’ for T0831 and paramcd=’TTAS’ for T0821.

The 10,000 bootstrap samples were generated by the following SAS code. A random seed of 
16010831 and 16010832 was used for comparisons between the S-033188 and the Placebo or 
Oseltamivir, respectively. Then, the treatment group difference in median time was calculated by 
each bootstrapped sample and its 95% CI was constructed using percentiles of the bootstrap 
distribution.

proc surveyselect data = analysisdata seed = 16010831 out = bootstrap method = urs
rate = 1.0 rep = 10000 outhits;
strata TRT01PN;
run; quit;
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APPENDIX 2: Pooled Subgroup Analyses

Statistically significant differences (p<0.001) were observed for the primary efficacy analysis in 
favor of S-033188 in both genders. 

Figure 27: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Phase 2 and 3 
Studies (Subgroup: Sex = Female)

Gehan Wilcoxon p-value stratified by study, geographic region (Japan vs. U.S.) and TSS (q11 vs. ≥12) 
<0.001
Source: Reviewer’s analysis
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Figure 28: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Phase 2 and 3 
Studies (Subgroup: Sex = Male)

Gehan Wilcoxon p-value stratified by study, geographic region (Japan vs. U.S.) and TSS (q11 vs. ≥12) 
<0.001
Source: Reviewer’s analysis
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Statistically significant differences were most apparent for the primary efficacy analysis in favor 
of S-033188 in Asians (p<0.001). 

Figure 29: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Phase 2 and 3 
Studies (Subgroup: Race = Asian) 

Gehan Wilcoxon p-value stratified by study, geographic region (Japan vs. U.S.) and TSS (q11 vs. ≥12) 
<0.001
Source: Reviewer’s analysis
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Statistically significant differences (p<0.001) were most apparent for the primary efficacy 
analysis in favor of S-033188 in Japan. 

Figure 30: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Phase 2 and 3 
Studies (Subgroup: Region = Japan) 

Gehan Wilcoxon p-value stratified by study and TSS (q11 vs. ≥12) <0.001
Source: Reviewer’s analysis
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Similar trends were observed for adult subjects after combining data from the phase 2b and 3 
trials as were seen in the Kaplan-Meier plot for T0831.

Figure 31: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Adults Subjects 
(Age ≥18) in Phase 2 and 3 Studies 

Gehan Wilcoxon p-value stratified by study, geographic region (Japan vs. U.S.) and TSS (q11 vs. ≥12) < 
0.001
Source: Reviewer’s analysis
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Statistically significant differences (p<0.001) were observed for the primary efficacy analysis in 
favor of S-033188 in for both subgroups for the two composite symptom score strata used at 
randomization.

Figure 32: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Phase 2 and 3 
Studies (Subgroup: Composite Symptom Scores at Baseline q 11) 

Gehan Wilcoxon p-value stratified by study and geographic region (Japan vs. U.S.) <0.001
Source: Reviewer’s analysis
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Figure 33: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Phase 2 and 3 
Studies (Subgroup: Composite Symptom Scores at Baseline ≥ 12) 

Gehan Wilcoxon p-value stratified by study and geographic region (Japan vs. U.S.) <0.001
Source: Reviewer’s analysis
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Statistically significant differences (p<0.001) were observed for the primary efficacy analysis in 
favor of S-033188 in for both subgroups of patients treated 0 to 24 hours and >24 to 48 hours 
from flu onset.

Figure 34: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Phase 2 and 3 
Studies (Subgroup: Time to Treatment from Flu Onset 0 to 24 hours)

Gehan Wilcoxon p-value stratified by study, geographic region (Japan vs. U.S.) and TSS (q 11 vs. ≥12) 
<0.001
Source: Reviewer’s analysis
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Figure 35: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Phase 2 and 3 
Studies (Subgroup: Time to Treatment from Flu Onset >24 to 48 hours)

Gehan Wilcoxon p-value stratified by study, geographic region (Japan vs. U.S.) and TSS (q 11 vs. ≥12) 
<0.001
Source: Reviewer’s analysis

Reference ID: 4324624
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Statistically significant differences (p<0.001) were most apparent for the primary efficacy 
analysis in favor of S-033188 in Influenza A subjects. 

Figure 36: Kaplan-Meier plot for the Time to Alleviation of Symptoms in Subjects with 
Influenza Type A in Phase 2 and 3 Studies 

Gehan Wilcoxon p-value stratified by study, geographic region (Japan vs. U.S.) and TSS (q 11 vs. ≥12) 
<0.001
Source: Reviewer’s analysis
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Statistical significance at the two-sided 0.05 level was not achieved in Influenza B subjects 
(p=0.09) where there appeared to be less separation of the Kaplan-Meier curves than for 
Influenza A subjects in addition to a much smaller sample size. 

Figure 37: Kaplan-Meier plot for the Time to Alleviation of Symptoms in Subjects with 
Influenza Type B in Phase 2 and 3 Studies

Gehan Wilcoxon p-value stratified by study, geographic region (Japan vs. U.S.) and TSS (q 11 vs. ≥12) 
=0.09
Source: Reviewer’s analysis
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Statistically significant differences (p<0.001) were observed for the primary efficacy analysis in 
favor of S-033188 in for both Influenza A subtypes (H1N1 and H3N2).

Figure 38: Kaplan-Meier plot for the Time to Alleviation of Symptoms in Subjects with 
Influenza Type A/H1N1 in Phase 2 and 3 Studies

Gehan Wilcoxon p-value stratified by study, geographic region (Japan vs. U.S.) and TSS (q 11 vs. ≥12) 
=0.001
Source: Reviewer’s analysis
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Figure 39: Kaplan-Meier plot for the Time to Alleviation of Symptoms in Subjects with 
Influenza Type A/H3N2 in Phase 2 and 3 Studies

Gehan Wilcoxon p-value stratified by study, geographic region (Japan vs. U.S.) and TSS (q11 vs. ≥12) 
<0.001
Source: Reviewer’s analysis
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There was a statistically significant difference (p<0.001) for the primary efficacy analysis 
comparison between S-033188 patients without the amino acid substitution and placebo but no 
statistically significant difference (p=0.22) for the comparison between S-033188 patients with 
the amino acid substitution and placebo.

Figure 40: Kaplan-Meier Curve of Time to Alleviation of Symptoms in S-033188 subjects 
with and without Amino Acid Substitutions vs. Placebo subjects in Phase 2 and 3 Studies

p-value stratified by study, geographic region (Japan vs. U.S.) and TSS (q11 vs. ≥12) 
Source: Statistics Reviewer’s analysis

Note that the I38X amino acid substitutions that define the subsets analyzed do not account for 
all treatment-emergent substitution events that could have affected outcomes, although they 
represent the majority of treatment-emergent resistance events (See the Clinical Virology review 
for details.)  
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Additional Kaplan-Meier analyses were performed by the applicant for smoking habit in the ISE. 
Consistent trends appear to exist in both smoking habit strata with shorter TTAS for subjects in 
the S-033188 treatment group than for placebo subjects.

Figure 41: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Phase 2 and 3 
Studies (Subgroup: Smoking Habit = Yes) 

Source: Figure 1.1.11 of the ISE, Tables and Figures document
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Figure 42: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Phase 2 and 3 
Studies (Subgroup: Smoking Habit = No)

Source: Figure 1.1.12 of the ISE, Tables and Figures document
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Additional Kaplan-Meier analyses were performed by the applicant for influenza vaccination in 
the ISE. Consistent trends appear to exist in both of the influenza vaccination strata in with 
shorter TTAS for subjects in the S-033188 treatment group than for placebo subjects.

Figure 43: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Phase 2 and 3 
Studies (Subgroup: Influenza Vaccination = Yes) 

Source: Figure 1.1.19 of the ISE, Tables and Figures document
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Figure 44: Kaplan-Meier Curve of Time to Alleviation of Symptoms in Phase 2 and 3 
Studies (Subgroup: Influenza Vaccination = No)

Source: Figure 1.1.20 of the ISE, Tables and Figures document
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