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1 EXECUTIVE SUMMARY 

This BLA application by Genetech is seeking approval of Satralizumab for the following 
indications: 

Satralizumab is indicated 
for the treatment of adult with 
neuromyelitis optica spectrum disorder (NMOSD). 

(b) (4)

(b) (4)

The clinical development program for satralizumab in patients with Neuromyelitis optica (NMO) 
and neuromyelitis optica spectrum disorder (NMOSD) included two global Phase III pivotal 
studies: 1) Study BN40898 (previously named as SA-307JG) in adult and adolescent patients 
with NMO and NMOSD in addition to background immunosuppressive therapy; 2) Study 
BN40900 (previously named as SA-309JG) in adult patients with NMO and NMOSD as a 
monotherapy. Both studies were multicenter, randomized, double-blind, placebo-controlled, 
parallel-group studies with a combined total enrollment of 178 patients. 

The two studies were event driven studies with a primary endpoint of time to first protocol-
defined relapse (PDR). The results indicated that treatment with satralizumab in patients with 
NMO and NMOSD led to statistically significant reductions in the risk of PDR by 62% and 55% 
(on hazard ratio) compared with placebo in Studies BN40898 and BN40900, respectively. 

In May 2017, fibrinogen concentration data was used by two Chugai clinical science members to 
try to assume treatment assignment for the two studies. Biostatisticians calculated the hazard 
ratio (HR) based on suspected treatment assignment. The information was further shared with a 
number of colleagues. 

Based on the Bias Assessment Report included in this BLA submission, the attempts of using 
fibrinogen data for efficacy purpose allowed for a highly accurate prediction of study treatment 
groups, which likely changed the course of the study to give the study drug an opportunity to 
show its effect under an optimized sample size and study duration. 
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2 INTRODUCTION
	

2.1 Overview 

Neuromyelitis optica (NMO) and neuromyelitis optica spectrum disorder (NMOSD) are 
rare, potentially life-threatening, inflammatory disorders of the central nervous system 
characterized by severe, immune-mediated demyelination and axonal damage, predominantly 
targeting the spinal cord and optic nerve. 

Study BN40898 (previously named as SA-307JG) was a multicenter, randomized, placebo-
controlled study which evaluated satralizumab as an add-on therapy to a stable dose of 
immunosuppressant treatment and included adult and adolescent patients of 12 years of age or 
greater while Study BN40900 (previously named as SA-309JG) was a multicenter, randomized, 
placebo-controlled study that evaluated satralizumab in adults as a monotherapy treatment. The 
primary endpoint in both studies was the time to first relapse as adjudicated by a Clinical Event 
Committee (CEC). The study population included both AQP4-IgG seropositive and seronegative 
patients, and satralizumab was administered at a dose of 120 mg SC at weeks 0, 2 and 4 and 
every 4 weeks thereafter. 

Treatment with satralizumab led to statistically and significant difference in the time to the first 
CEC-confirmed relapse (PDR). The risk reduction of satralizumab relative to placebo was 62% 
when added to background immunosuppressant therapy (BM40898) and 55% when administered 
as monotherapy (BN40900). 

The following table presents a summary of the study. 

Table 1 List of All Studies Included in This Review 
Protocol 

BN40898 

Phase and Design 

Phase 3, randomized, 
double-blind, parallel-

group, placebo-
controlled, multicenter, 

add-on study 

Treatment 
Period 

Treatment 
duration for an 

individual patient 
varied in this 
time-to-event 

study. 

Comparator 

Placebo 

# of Subjects per 
Arm 

83 Randomized 
(Satralizumab: 41 

Placebo: 42) 

Study 
Population 

NMO or 
NMOSD 
patients 

BN40900 Phase 3, randomized, Treatment Placebo 96 Randomized NMO or 
double-blind, parallel- duration for an (Satralizumab: 63 NMOSD 

group, placebo-
controlled, multicenter, 

monotherapy study 

individual patient 
varied in this 
time-to-event 

study 

Placebo: 32) patients 

Source: Reviewer’s summary
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2.2 Data Sources 

All documents reviewed for this BLA supplement submission are in electronic form. The path to 
the original submission is \\CDSESUB1\evsprod\BLA761149. 

3 STATISTICAL EVALUATION 

3.1 Data and Analysis Quality 

In May 2017 and November 2015, fibrinogen concentration data was used by two Chugai 
clinical science members to try to assume treatment assignment for the SA-307JG and SA-309JG 
studies. Biostatisticians calculated the hazard ratio (HR) based on suspected treatment 
assignment. The information was further shared with a number of colleagues. 

Based on the Bias Assessment Report included in this BLA submission, the availability of 
fibrinogen results allowed for a highly accurate prediction of study treatment groups. The 
accuracy of the assumed treatment assignment as compared to actual treatment assignment raged 
between 73% to 100%. Refer to Appendix I for more details of the two incidents of fibrinogen 
data access and possible impact. 

3.2 Evaluation of Efficacy 

3.2.1 Efficacy Evaluation of Study BN40898 (previously known as SA-307JG) 

3.2.1.1 Study Design 

Study BN40898 was a pivotal Phase III, multicenter, randomized, double-blind, placebo-
controlled, parallel study, designed to evaluate the efficacy and safety of satralizumab in addition 
to baseline immunosuppressive treatment in adolescent and adult patients with NMO and 
NMOSD. 

Eligible patients were randomized to one of the two treatment groups in a 1:1 allocation and 
received either satralizumab 120 mg (SAT group) or matching placebo (PLB group) 
subcutaneously at Weeks 0, 2 and 4, and every four weeks (Q4W) thereafter, in addition to 
baseline immunosuppressive treatments. The randomization was stratified by baseline annual 
relapse rate (one vs. more than one) and geographic region (Asia and European/USA). 

The duration of the study was dependent on the relapse rate: the double-blind period of the study 
was to end once the total number of PDRs reached 26. 
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The proportion of patients who were tested seronegative for anti-AQP4 antibody at screening 
was capped at approximately 30% of the total number of adult patients. For adolescents, a 
minimum of 8 patients were to be enrolled in the study. Four of these patients were to be 
seropositive for AQP4 antibody at screening. 

A schematic of study design is presented in Figure 1. 

Figure 1 Study Design 
Source: Figure 1 of CSR 

3.2.1.2 Study Endpoints 

The primary efficacy measure was the time to first relapse (TFR) based on protocol defined 
relapse (PDR). 

Patients reported all new or worsening neurological signs and symptoms compatible with NMO 
and NMOSD suggestive of a relapse immediately to the site. The examining assessor performed 
an EDSS/FSS assessment within seven days to confirm whether a relapse had occurred or not. 
The investigator treated the patient as necessary based on their evaluation of symptoms after the 
completion of relapse assessments. Any relapse reported by the investigator was considered as a 
clinical relapse. 
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Clinical relapse was defined as any relapse reported by the investigator. Protocol Defined 
Relapse (PDR) was defined as a clinical relapse meeting the criteria for a PDR as confirmed by 
the Clinical Endpoint Committee (CEC). 

Only those PDRs for which the EDSS/FSS assessment was performed within seven days after 
the patient reported symptoms to the site were included in the primary analysis. 

Key secondary efficacy endpoints were change from baseline in VAS pain score and FACIT 
fatigue scale score at week 24. 

VAS was a subjective measure of pain consisting of a 100 mm line with two end-points 
representing “no pain” and “pain as bad as it could be”. Patients rated their pain by placing a 
mark on the line corresponding to their current level of pain. The distance along the line from the 
“no pain” marker was measured with a ruler giving a pain score out of 100. 

The FACIT Fatigue scale was a 13-item questionnaire that assessed self-reported fatigue and 
its impact upon daily activities and function over the past 7 days. As each of the 13 items of the 
scale ranged from 0-4, the range of possible scores was 0-52, with 0 being the worst possible 
score and 52 the best which indicated less fatigue. 

3.2.1.3 Statistical Methodologies 

3.2.1.3.1 General Consideration 

The intent-to-treat (ITT) population, which consisted of all randomized subjects, was to serve as 
the primary population for the analysis of efficacy. 

3.2.1.3.2 Analyses of the Primary Endpoint 

The primary efficacy endpoint was time to first relapse (TFR) based on PDR confirmed by the 
CEC with EDSS/FSS assessment performed by the examining assessor within 7 days after 
relapse symptoms were reported to site by the subject. 

A stratified log-rank test using randomization strata of baseline ARR (one vs. more than one) and 
geographical region (Asia and EU/Other) was to be used. Censoring was defined as the earliest 
day of 1) the end of double-blind period for efficacy analysis, 2) switching or increasing the 
baseline treatment, or 3) receiving rescue therapy for clinical relapse. 

The Kaplan-Meier method was to be used to estimate the TFR based on protocol-defined relapse 
distribution for each treatment group. In addition, estimates of the treatment effect was to be 
expressed as hazard ratio and 95% CIs using a stratified Cox proportional-hazards model with 
the same strata as used in the log-rank test. 
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Sensitivity analyses included log-rank test of time to first relapse for PDR regardless EDSS 
assessment window of 7 days, clinical relapses, treated clinical relapse, and treated optic neuritis. 

3.2.1.3.3 Analysis of Secondary Endpoints 

Key Secondary Endpoints of change in VAS pain score and in FACIT fatigue scale score from 
baseline to Week 24 were to be analyzed using an ANCOVA model with treatment group as 
fixed effect and the baseline measurements and stratification factors as covariates. 

3.2.1.3.4 Handling of Dropouts and Missing Data 

For key secondary endpoints, missing data were to be imputed by baseline observation carried 
forward (BOCF) method. 

For FACIT fatigue questionnaire, if there were less than 7 responses recorded, then the total 
fatigue score was to be considered missing. If there were 7 or more responses recorded, then 
the total fatigue score for that questionnaire was to be calculated as the average of the non-
missing scores multiplied by 13. 

3.2.1.3.5 Multiplicity Adjustment 

The 3 efficacy endpoints were to be analyzed in hierarchical order, beginning with the TFR 
based on PDR, followed by the VAS for pain, and ending with FACIT fatigue. 

3.2.1.4 Patient Population Results 

3.2.1.4.1 Patient Disposition 

A total of 83 patients were randomized (41 in SAT group and 42 in PLB group) and enrolled in 
the study up to the clinical cut-off date (CCOD, the onset date of 26th CEC confirmed PDR). 
One adolescent patient, although screened before the CCOD, was enrolled 1 day after the CCOD 
and was not included in the ITT population. Patients were enrolled at 34 investigational sites 
across 11 countries. Of these, 49 patients (59%) were enrolled in Asia and 34 (41%) patients in 
Europe/USA. All 83 randomized patients received at least one dose of study treatment 

Of the 42 patients enrolled in the PLB group, 8 patients withdrew from study without a relapse, 
and 7 were ongoing at the time of the CCOD without a relapse. 

Of the 41 patients enrolled in the SAT group, 20 patients continued in the DB period at the 
CCOD while 3 patients withdrew from the double-blind period without a relapse. 
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The disposition and follow-up of all randomized patients is summarized in Figure 2.
	

Figure 2 Overview of Patient Disposition (All Patients) 
Source: Figure 3 of Clinical Study Report 

3.2.1.4.2 Patient Demographics 

No significant imbalance in demographic characteristics was observed between PLB and SAT 
treatment groups (Table 2). The patients were predominantly female (93%) and the majority of 
the patients were of White (54.2%) or Asian (42.2%) race. Most patients were from region 
Europe/USA (59.0%). The mean and median age was 42 years. A total of 7 adolescent patients 
were enrolled in the study prior to the CCOD. 
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Table 2 Demographic and Baseline Characteristics (ITT Population)
	
Placebo 

N=42 
Satralizumab 

N=41 
Age (years) 

Mean (SD) 
Median 
Min – Max 

43.4 (12.0) 
44.0 

14-65 

40.8 (16.1)) 
41.0 

13-73 
Age Group, n (%) 

< 18 years 
> 18 years 

3 (7.1) 
39 (92.9) 

4 (9.8) 
37 (90.2) 

Gender, n (%) 
Male 
Female 

2 (4.8) 
40 (95.2)) 

4 (9.8) 
37 (90.2) 

Race, n (%) 
Asian 
Black African/American 
White 
Other 

18 (42.9) 
2 (4.8) 

21 (50.0) 
1 (2.4) 

17 (41.5) 
0 

24 (58.5) 
0 

Geographic Region, n (%) 
Asia 
Europe/USA 

18 (42.9) 
24 (57.1) 

16 (39.0) 
25 (61.0) 

Source: Table 8 of CSR 

3.2.1.4.3 Patient Baseline Disease Characteristics 

Baseline NMO and NMOSD disease characteristics were generally balanced between treatment 
groups (Table 3). The proportion of patients enrolled with NMO was higher than of those 
enrolled with NMOSD. The proportion of NMO patients in the SAT group (80.5%) was higher 
than in the PLB group (66.7%). Approximately equal proportions of patients in each group had 
ARR of 1 or > 1. About two-thirds of the patients tested positive for anti-AQP4 antibody at 
screening (number of adult anti-AQP4 antibody negative patients was to be capped at 
approximately 30%). 

13 



  

 

    

 
  

   
  

    
 

   

   
  

Table 3 Baseline Disease Characteristics (ITT Population)
	
Placebo 

N=42 
Satralizumab 

N=41 
Baseline ARR 

Mean (SD) 
Median 
Min-Max 

ARR Category, n (%) 
ARR=1 
ARR>1 

1.50 (0.60) 
1.50 

1.0-3.0 

20 (47.6) 
22 (52.4) 

1.48 (0.63) 
1.50 

1.0-3.5 

20 (48.8) 
21 (51.2) 

Diagnosis, n (%) 
NMO 
NMOSD 

28 (66.7) 
14 (33.3) 

33 (80.5) 
8 (19.5) 

Anti-AQP4 Status, n (%) 
Positive 
Negative 

28 (66.7) 
14 (33.3) 

27 (65.9) 
14 (34.1) 

Baseline Treatment, n (%) 
Azathioprine 
Mycophenolate Mofetil 
Oral Corticosteroids 
Azathioprine+ Oral Corticosteroids 
Mycophenolate Mofetil +Oral 

Corticosteroids 

13 (31.0) 
8 (19.0) 

20 (47.6) 
0 

1 (2.4) 

16 (39.0) 
4 (9.8) 

17 (41.5) 
3 (7.3) 
1 (2.4) 

Baseline EDSS 
Mean (SD) 3.63 (1.32) 3.83 (1.57) 
Median 3.5 3.5 
Min – Max 1.5 – 6.5 1.0 – 65. 

Source: Table 9 of CSR 

3.2.1.5 Study Efficacy Results 

3.2.1.5.1 Results from Analysis of the Primary Endpoint 

A total of 45 patients, 27 (64.3%) in the placebo group and 18 (43.9%) in the satralizumab 
group, had at least one clinical relapse. Of the 27 patients in the placebo group who had clinical 
relapses, 18 (66.7%) of them had at least one clinical relapse confirmed; and of the 18 patients in 
the satralizumab group who had clinical relapses, 8 (44.4%) of them had at least one clinical 
relapse confirmed. 

Treatment difference in the primary endpoint of time to first PDR in the double-blind period 
reached statistical significance with a p-value of 0.0184 from the log-rank test. Treatment with 
satralizumab led to a 62% reduction in the risk of experiencing a PDR compared to placebo from 
the Cox regression model. At Week 96, 78% patients in the SAT group and 59% in the PLB 
group remained PDR-free. 
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The rate of confirmation by CEC for the clinical relapses was much higher in the placebo group 
(18/27=66.7%) than in the satralizumab group (8/18=44.4%). This appeared to be the reason that 
results from sensitivity analyses for relapses other than those confirmed by CEC did not reach 
significant level. 

Table 4 Analysis of Time to First Relapse (ITT Population) 
Placebo 
N=42 

Satralizumab 
N=41 

Number (%) of patients with PDR 18 (42.86) 8 (19.51) 

Time to First PDR 
Primary Analysis-log-rank test 

p-vale 

Secondary Analysis-Cox model 
Hazard ratio SAT/Placebo, (95% CI) 
p-value 

0.0184 

0.38 (0.16, 0.88) 
0.0231 

Sensitivity Analyses 

All clinical relapses 
Number (%) with clinical relapse 

p-value from log-rank test 
Hazard ratio SAT/Placebo, (95% CI) 
p-value from Cox model 

27 (64.29) 18 (43.90) 
0.0859 

0.59 (0.33, 1.08) 
0.0893 

Confirmed regardless of EDSS 
assessment window 
Number (%) with confirmed relapse 

p-value from log-rank test 
Hazard ratio SAT/Placebo, (95% CI) 
p-value from Cox model 

19 (45.24) 9 (21.95) 
0.0256 

0.41 (0.19, 0.92) 
0.0304 

Treated clinical relapses 
Number (%) with treated relapse 

p-value from log-rank test 
Hazard ratio SAT/Placebo, (95% CI) 
p-value from Cox model 

26 (61.90) 18 (43.90) 
0.1236 

0.62 (0.34, 1.14) 
0.1270 

Treated optic neuritis 
Number (%) with treated 11 (26.19) 7 (17.07) 

p-value from log-rank test 0.2665 
Hazard ratio SAT/Placebo, (95% CI) 0.59 (0.23, 1.52) 
p-value from Cox model 0.2720 

Source: Reviewer’s Analysis 

The median duration of DB period for efficacy analysis was 115 weeks (range: 10-224 
weeks) for the SAT group and 43 weeks (range: 8-185 weeks) for the PLB group. This 
difference was mainly due to a higher proportion of patients in the PLB group who 
experienced a relapse and exited double-blind period. A Kaplan Meier plot of time to first PDR 
is presented in Figure 3. 
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Figure 3
	

Figure 3 Kaplan-Meier Plot of Time to First PDR 
Source: Figure 4 of CSR 

3.2.1.5.2 Results from Analysis of the Secondary Endpoints 

Key secondary efficacy endpoints were change from baseline to Week 24 in VAS for pain and in 
FACIT fatigue scale. 

A large number of patients did not have assessments at Week 24, either due to reaching primary 
endpoint or discontinuation. The primary analysis was to use baseline observation carry-forward 
(BOCF) to impute the missing values. Note that patients exited the double-blind period when 
they experienced their first PDR. Thus, the study was not designed to be able to fully capture the 
change from baseline to Week 24 in either of the secondary endpoints. The imputation of BOCF 
is likely to be biased, particularly for patients who had missing assessment due to reaching the 
primary endpoint. Analysis results with BOCF and without imputation are presented in Table 5. 
Neither methods yielded statistically significant treatment difference in VAS or FACIT. 
Numerically, the pain scores decreased in the placebo group while increased in the satralizumab 
group. The adjusted mean difference is 6.38 for the satralizumab group compared to the placebo 
group, indicating that patients randomized to satralizumab experienced more pain than patients 
randomized to placebo. 
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Table 5 Change from Baseline to Week 24 in VAS Pain and FACIT Fatigue Scale
	
Placebo 
N=42 

Satralizumab 
N=41 

VAS for Pain 
Baseline 

N 
Mean 

42 
34.62 (26.09) 

41 
27.56 (28.17) 

Primary Analysis 
Change from Baseline to Week 24 (BOCF) 

N 
Adjusted Mean (95% CI) 
Adjusted Mean Difference (95% CI) 
p-value 

42 
-3.51 (-8.20, 1.19) 

41 
2.87 (-1.89, 7.62) 

6.38 (-0.28, 13.03) 
0.0602 

Analysis of Observed Cases 
Change from Baseline to Week (OC) 

N 
Adjusted Mean (95% CI) 
Adjusted Mean Difference (95% CI) 
p-value 

29 
-4.93 (-11.70, 1.83) 

29 
3.27 (-3.56, 10.11) 
8.21 (-1.42, 17.84) 

0.0932 
FACIT Fatigue Scale 

Baseline 
N 
Mean 

42 
33.85 (11.31) 

41 
34.73 (10.54) 

Primary Analysis 
Change from Baseline to Week 24 (BOCF) 

N 
Adjusted Mean (95% CI) 
Adjusted Mean Difference (95% CI) 
p-value 

42 
2.23 (0.36, 4.11) 

41 
0.14 (-1.77, 2.06) 
-2.09 (-4.75, 0.57) 

0.1224 
Analysis of Observed Cases 
Change from Baseline to Week (OC) 

N 29 29 
Adjusted Mean (95% CI) 3.20 (0.55, 5.85) 0.04 (-2.67, 2.76) 
Adjusted Mean Difference (95% CI) -3.15 (-6.92, 0.61) 
p-value 0.0983 

Source: Reviewer’s analysis 

3.2.2		 Evaluation of Efficacy of Monotherapy Study BN40900 (previously known as SA-
309JG) 

3.2.2.1 Study Design 

Study BN40900 was a pivotal Phase III, multicenter, randomized, placebo-controlled, double-
blind, parallel-group study designed to evaluate the efficacy and safety of satralizumab as 
monotherapy in patients with NMO and NMOSD. 

Eligible patients were randomized to one of the two treatment groups in a 2:1 allocation and 
received either satralizumab 120 mg subcutaneously or matching placebo at Weeks 0, 2 and 4, 
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and every four weeks thereafter. The randomization was stratified by prior therapy for prevention 
of NMO/NMOSD attack (B-cell depleting therapy or immunosuppressants /others) and the most 
recent attack in the last one year prior to screening (first attack or relapse). The proportion of 
patients who were negative for anti-AQP4 antibody at screening was to be capped at 30% of total 
number of patients. 

The end of the double-blind period was defined as the date when the total number of relapses 
reached 44 or 1.5 years after the date of randomization of the last patient enrolled, whichever 
occurred first. 

A total of 90 patients were planned to be enrolled and 95 patients were actually enrolled in the 
study at 44 investigational sites across 13 countries. 

A schematic of the study design is presented in Figure 4. 

Figure 4 Study Design 
Source: Figure 1 of CSR 

3.2.2.2 Study Endpoints 

The primary efficacy measure was the time to first relapse (TFR) based on PDR. 

The key secondary efficacy endpoints were change from baseline to Week 24 in VAS for pain 

and in the FACIT fatigue scale.
	

See Section 3.2.1.2 for definitions and descriptions of the primary and secondary endpoints.
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3.2.2.3 Statistical Methodologies
	

3.2.2.3.1 General Considerations 

The intent-to-treat (ITT) population consisted of all randomized subjects was to serve as the 
primary population for the analysis of efficacy. 

3.2.2.3.2 Analysis of the Primary Efficacy Endpoint 

A stratified log-rank test using randomization strata was to be used as the primary analysis. The 
Kaplan-Meier method was to be used to estimate the TFR of PDR distribution for each treatment 
group. In addition, estimates of the treatment effect were to be expressed as hazard ratio and 95% 
confidence intervals using a Cox proportional-hazards model. The model was to be stratified by 
randomization strata. Treatment by covariate interactions were to be assessed by including the 
pairwise interaction terms in the Cox proportional-hazards model. 

Sensitivity analyses included log-rank test of TFR for clinical relapse, PDR regardless of EDSS 
assessment window of 7 days, treated clinical relapse, and treated clinical relapse of optic 
neuritis. For all sensitivity analyses, the same strata as for the primary endpoint were to be used. 

3.2.2.3.3 Analysis of Key Secondary Endpoints 

Change in VAS for pain score and change in FACIT fatigue scale score from baseline to week 
24 were to use ANCOVA. The ANCOVA was to include treatment group as fixed effect; the 
baseline measurements and Randomization strata as covariates. 

3.2.2.3.4 Handling of Dropouts and Missing Data 

The same imputation methods for Study BN40898 were to be applied to VAS pain score and 
FACIT fatigue questionnaire. See Section 3.2.1.3.4 for details. 

3.2.2.3.5 Multiple Comparisons/Multiplicity 

The 3 efficacy endpoints were to be analyzed in the same hierarchical order as described in 
3.2.1.3.5. 

3.2.2.4 Patient Population Results 

3.2.2.4.1 Patient Disposition 
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A total of 95 patients were enrolled in the study at 44 investigational sites across 13 countries. 
Enrolled patients were randomized in a 2:1 ratio to SAT group (N = 63) or PLB group (N = 32). 
All randomized patients received at least one dose of study treatment. 

Of the 32 patients enrolled in the PLB group, 17 experienced at least 1 clinical relapse (16 of 
them had at least one relapse confirmed as PDR), 4 patients withdrew from study without a 
relapse, and 11 were ongoing at the time of the CCOD without a PDR. 

Of the 63 patients enrolled in the SAT group, 31 patients experienced at least 1 clinical 
relapse (21 of them had at least one relapse confirmed as PDR). One patient with a CEC 
confirmed PDR, 10 patients with a clinical relapse and 27 patients without a relapse were 
ongoing in the double-blind period at the CCOD. Five patients withdrew from study without a 
PDR. 

Patient dispositions are summarized in Figure 5. 

Figure 5 Patient Disposition 
Source: Figure 3 of CSR 
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3.2.2.4.2 Demographic and Baseline Characteristics 

All but one patient were below 65 years old with averagely younger patients observed in the 
placebo group. The mean and median age for the placebo group were 40.5 and 42.5, respectively, 
compared with 45.3 and 46.0, respectively, for the satralizumab group. The placebo group had 
only one male patient (PLB: 3.1%, SAT: 27.0%) and a lower proportion of Black/ African 
American patients (PLB: 9.4%, SAT: 20.6%). The majority of the patients were of White 
(62.1%) race and most patients were from region Europe/US/other (89.5%). 

A summary of demographic and baseline characteristics of ITT patient population is presented in 
the following table. 

Table 6 Demographic and Baseline Characteristics (ITT Population) 
Placebo 

N=32 
Satralizumab 

N=63 
Age (years) 

Mean (SD) 
Median 
Min – Max 

40.5 (10.5) 
42.5 

20 – 56 

45.3 (12.0) 
46.0 

21 – 70 
Gender, n (%) 

Male 
Female 

1 (3.1) 
31 (96.9) 

17 (27.0) 
46 (73.0) 

Race, n (%) 
American India/Alaska Native 
Asian 
Black African/American 
White 
Other 

0 
6 (18.8) 
3 (9.4) 

22 (68.8) 
1 (3.1) 

2 (3.2) 
8 (12.7) 

13 (20.6) 
37 (58.7) 
3 (4.8) 

Geographic Region, n (%) 
Asia 5 (15.6) 5 (7.9) 
Europe/Other 11 (34.4) 16 (25.4) 
North America 16 (50.0) 42 (66.7) 

Source: Table 7 of CSR 

3.2.2.4.3 Baseline NMO and NMOSD Characteristics 

Baseline NMO and NMOSD disease characteristics were generally balanced between treatment 
groups in the ITT population (Table 7). 

The proportion of patients enrolled with NMO (74.7%) was higher than of those enrolled with 
NMOSD (25.3%). About two-thirds of the patients tested positive for anti-AQP4 antibody at 
screening (number of anti-AQP4 antibody negative patients was capped). 
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Table 7 Baseline Disease Characteristics (ITT Population)
	
Placebo 

N=32 
Satralizumab 

N=63 
Diagnosis, n (%) 

NMO 
NMOSD 

24 (75.0) 
8 (25.0) 

47 (74.6) 
16 (25.4) 

Anti-AQP4 Status, n (%) 
Positive 
Negative 

23 (71.9) 
9 (28.1) 

41 (65.1) 
22 (34.9) 

Prior Therapy, n (%) 
B-cell depleting therapy 
Immunosuppressant/Others 

4 (12.5) 
28 (87.5) 

8 (12.7) 
55 (87.3) 

Most recent attack, n (%) 
First attack 
Relapse 

4 (12.5) 
28 (87.5) 

7 (11.1) 
56 (88.9) 

Baseline EDSS 
Mean (SD) 
Median 
Min – Max 

3.66 (1.61) 
3.50 

1.0 – 6.5 

3.92 (1.50) 
3.50 

1.0 – 6.5 
Source: Table 8 of CSR 

3.2.2.5 Study Efficacy Results 

3.2.2.5.1 Results from Analysis of the Primary Endpoint 

The CCOD was defined as the onset date of 44th CEC confirmed PDR or when the last 
patient enrolled had been treated for 1.5 years since the date of randomization, whichever 
occurred first. The double-blind period ended on October 12, 2018, when the last enrolled patient 
had been treated for 1.5 years. 

A total of 48 patients, 17 in the placebo group and 31 in the satralizumab group, had at least one 
clinical relapse. Of the 17 patients in the placebo group who had clinical relapses, 16 (94.1%) 
had at least one clinical relapse confirmed; and of the 31 patients in the satralizumab group who 
had clinical relapses, 19 (61.3%) had at least one clinical relapse confirmed. 

Treatment difference in the primary endpoint of time to first PDR in the DB period reached 
statistical significance with a p-value of 0.0184 from the log-rank test. Treatment with 
satralizumab led to a 55% reduction in the risk of experiencing a protocol-defined relapse 
compared to placebo from the Cox regression model. 

Sensitivity analyses were performed to all clinical relapses, relapses that were confirmed 
regardless of EDSS assessment was performed within 7 days or not, clinical relapses that were 
treated, and treated optic neuritis. 
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Table 8 Analysis of Time to First Relapse
	
Placebo 
N=32 

Satralizumab 
N=63 

Number (%) of patients with PDR 16 (50.00) 19 (30.16) 

Time to First PDR 
Primary Analysis-log-rank test 

p-vale 

Secondary Analysis-Cox model 
Hazard ratio SAT/Placebo, (95% CI) 
p-value 

0.0184 

0.45 (0.23, 0.89) 
0.0215 

Sensitivity Analyses 

All clinical relapses 
Number (%) with clinical relapse 

p-value from log-rank test 
Hazard ratio SAT/Placebo, (95% CI) 
p-value from Cox model 

17 (53.13) 31 (49.21) 
0.3212 

0.74 (0.41, 1.35) 
0.3232 

Confirmed regardless of EDSS 
assessment window 
Number (%) with confirmed relapse 

p-value from log-rank test 
Hazard ratio SAT/Placebo, (95% CI) 
p-value from Cox model 

16 (50.00) 21 (33.33) 
0.0301 

0.49 (0.25, 0.95) 
0.0336 

Treated clinical relapses 
Number (%) with treated relapse 

p-value from log-rank test 
Hazard ratio SAT/Placebo, (95% CI) 
p-value from Cox model 

17 (53.13) 21 (33.33) 
0.0158 

0.46 (0.24, 0.88) 
0.0186 

Treated optic neuritis 
Number (%) with treated 7 (21.88) 8 (12.70) 

p-value from log-rank test 0.0975 
Hazard ratio SAT/Placebo, (95% CI) 0.43 (0.15, 1.20) 
p-value from Cox model 0.1072 

Source: Reviewer’s analysis 

The median duration of the DB period for efficacy analysis of SAT group was 95.4 weeks 
(range: 8-205 weeks) and PLB group was 60.5 weeks (range: 7-219 weeks). At Week 96, 72% 
patients in the SAT group and 51% in the PLB group remained PDR-free. 

The Kaplan-Meier plot of time to first PDR is presented in the following figure. 
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Figure 6 Time to First Protocol Defined Relapse (ITT Population) 
Source: Figure 4 of CSR 

3.2.2.5.2 Results from Analysis of the Secondary Endpoints 

Key secondary efficacy endpoints were change from baseline to Week 24 in VAS for pain and in 
the FACIT fatigue scale. 

A large number of patients did not have assessments at Week 24, either due to reaching primary 
endpoint or discontinuation. The primary analysis was to use baseline observation carry-forward 
(BOCF) to impute the missing values. Such imputation is likely to be biased, particularly for 
patients who had missing assessment due to reaching primary endpoint. Analysis results with 
BOCF and without imputation are presented in Table 8. Neither methods yielded statistically 
significant treatment difference. 

Similar to what was observed in Study BN40898, the pain score decreased more in the placebo 
group than in the satralizumab group. The adjusted mean difference was 3.21 for the 
satralizumab group compared to the placebo group. For FACIT fatigue scores, satralizumab 
group also had higher increase then the placebo group with adjusted mean difference of 2.11 
between satralizumab group and the placebo group. 
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Table 9 Change from Baseline to Week 24 in VAS Pain and FACIT Fatigue Scale
	
Placebo 
N=32 

Satralizumab 
N=63 

VAS for Pain 
Baseline 

N 
Mean 

32 
27.56 (30.76) 

62 
31.66 (28.86) 

Primary Analysis 
Change from Baseline to Week 24 (BOCF) 

N 
Adjusted Mean (95% CI) 
Adjusted Mean Difference (95% CI) 
p-value 

32 
-5.95 (-15.55, 3.65) 

62 
-2.73 (-11.20, 5.73) 
3.21 (-5.09, 11.52) 

0.4436 
Analysis of Observed Cases 
Change from Baseline to Week (OC) 

N 
Adjusted Mean (95% CI) 
Adjusted Mean Difference (95% CI) 
p-value 

20 
-5.64 (-17.92, 6.64) 

52 
-1.25 (-11.64, 9.14) 
4.39 (-6.69, 15.46) 

0.4321 
FACIT Fatigue Scale 

Baseline 
N 
Mean 

32 
29.66 (12.90) 

62 
30.59 (11.74) 

Primary Analysis 
Change from Baseline to Week 24 (BOCF) 

N 
Adjusted Mean (95% CI) 
Adjusted Mean Difference (95% CI) 
p-value 

32 
3.60 (-0.01, 7.22) 

62 
5.71 (2.51, 8.91) 
2.11 (-1.01, 5.22) 

0.1824 

Analysis of Observed Cases 
Change from Baseline to Week (OC) 

N 20 53 
Adjusted Mean (95% CI) 4.43 (-0.16, 9.01) 5.65 (1.81, 9.50) 
Adjusted Mean Difference (95% CI) 1.22 (-2.93, 5.38) 
p-value 0.5585 

Source: Reviewer’s analysis 

3.3 Evaluation of Safety 

Please refer to Evaluation of Safety by Dr. Lawrence Rodichok. 

4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 

4.1 Gender, Race, Age, and Geographic Region 

Study BN40898 
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There were only 6 male patients (2 in the placebo group and 4 in satralizumab group) in Study 
BN40898 and analysis by gender was not performed. There were 3 patients who were neither 
Asian or White and these 3 patients were excluded from analysis by race. 

Among the 7 adolescents enrolled, there was 1 PDR in each of the treatment group. Due to the 
small number of adolescent patients, analysis by adolescents or adults was not performed. 
Instead, analysis of the primary endpoint by age was performed for age group <= 42 years and > 
42 years, where 42 was the median age of the patient population. 

Study BN40900 

The placebo group had only 1 male patient (3.1%) compared to 17 male patients (26.98%) in the 
satralizumab group, and analysis of time to PDR by sex was not be performed. 

The following table presents analysis results of time to first PDR by subgroups where the 
number of patients in the subgroup is relatively large to provide a meaningful estimate. 

Table 10 Analysis of Time to PDR by Subgroups of Age, Race, and Region 

Age Group 
< 42 

N (%) 
HR (95% CI) 
Nominal p-value 

> 42 
N (%) 
HR (95% CI) 
Nominal p-value 

Race 
Asian 

N (%) 
HR (95% CI) 
Nominal p-value 

White 
N (%) 
HR (95% CI) 
Nominal p-value 

Study BN40898 

Placebo 
N=42 

Satralizumab 
N=41 

20 (47.62) 

22 (52.38) 

22 (52.66) 
0.51 (0.16, 1.61) 

0.2472 

19 (46.34) 
0.29 (0.06, 1.36) 

0.0965 

18 (42.86) 

21 (50.00) 

17 (41.46) 
0.15 (0.02, 1.23) 

0.0419 

24 (58.54) 
0.50 (0.19, 1.32) 

0.1533 

Study BN40900 

Placebo 
N=32 

Satralizumab 
N=63 

16 (50.00) 

16 (50.00) 

24 (38.10) 
0.70 (0.27, 1.83) 

0.4621 

39 (61.90) 
0.36 (0.13, 0.99) 

0.0401 

6 (18.75) 

22 (68.75) 

8 (12.70) 
0.09 (0.01, 0.87) 

0.0101 

37 (58.73) 
0.33 (0.13, 0.81) 

0.0115 
Region 

Asian 
N (%) 18 (42.86) 16 (39.02) 5 (15.63) 5 (7.94) 
HR (95% CI) 0.15 (0.02, 1.23) Not estimable 
Nominal p-value 

Europe/Other 
0.0419 0.0101 

N (%) 24 (57.14) 25 (60.98) 27 (84.38) 58 (92.06) 
HR (95% CI) 0.50 (0.19, 1.28) 0.52 (0.25, 1.07) 
Nominal p-value 0.1400 0.0701 

Source: Reviewer’s analysis 
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In general, the hazard ratio was higher in the < 42 years age group than in the > 42 years age 
group, and patients of race Asian or in Asian region had lower hazard ratio numerically. 

4.2 Other Special/Subgroup Populations 

Analysis by NMO status (NMO vs. NMOSD), AQP4 status (negative vs. positive), and Baseline 
ARR (1 or > 1) were performed (Table 11). The two studies did not provide consistent evidence 
that satralizumab was more effective in either NMO or NMOSD. The results from patients with 
baseline ARR=1 or ARR > 1 are similar. 

It appeared that satralizumab might only be effective in patients with AQP4 positive. In the 
monotherapy study BN40900, the estimated hazard ratio of satralizumab/placebo was greater 
than 1 in patients whose AQP4 Status was negative. 

Table 11 Analysis of Time to PDR by NMO Status, AQP4 Status and Baseline ARR 

NMO Status 
NMO 

N (%) 
HR (95% CI) 
Nominal p-value 

NMOSD 
N (%) 
HR (95% CI) 
Nominal p-value 

AQP4 Status 
Negative 

N (%) 
HR (95% CI) 
Nominal p-value 

Positive 
N (%) 
HR (95% CI) 
Nominal p-value 

Study BN40898 

Placebo 
N=42 

Satralizumab 
N=41 

28 (66.67) 

14 (33.33) 

33 (80.49) 
0.31 (0.12, 0.85) 

0.0169 

8 (19.51) 
0.63 (0.12, 3.33) 

0.5813 

14 (33.33) 

28 (66.67) 

14 (34.15) 
0.66 (0.20, 2.24) 

0.5047 

27 (65.85) 
0.21 (0.06, 0.75) 

0.0086 

Study BN40900 

Placebo 
N=32 

Satralizumab 
N=63 

24 (75.00) 

8 (25.00) 

47 (74.60) 
0.50 (0.23, 1.05) 

0.0611 

16 (25.40) 
0.37 (0.05, 2.54) 

0.2986 

9 (28.13) 

23 (71.88) 

22 (34.92) 
1.19 (0.30, 4.78) 

0.8036 

41 (65.08) 
0.26 (0.11, 0.63) 

0.0014 
Baseline ARR 

ARR=1 
N (%) 20 (47.62) 20 (48.78) 
HR (95% CI) 0.40 (0.13, 1.17) 
Nominal p-value 

ARR>1 
0.0823 

N (%) 22 (52.38) 21 (51.22) 
HR (95% CI) 0.35 (0.09, 1.34) 
Nominal p-value 0.1105 

Source: Reviewer’s analysis 
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5 SUMMARY AND CONCLUSIONS 

5.1 Statistical Issues 

The availability of fibrinogen data and attempts to use these data for efficacy purpose allowed 
for a highly accurate prediction of treatment assignments to patients and estimations of HR. See 
Appendix for more details. 

It is almost certain that such attempts had serious impact on the trial conduct. It is inconceivable 
that the sample size adjustment and change in the end of the study were not influenced by the 
knowledge of the effect of fibrinogen and estimation of HR. 

5.2 Collective Evidence 

The two studies showed statistically significant treatment difference in the primary endpoint of 
time to first protocol defined relapse that treatment of satralizumab reduced the risk of PDR. 

5.3 Conclusions and Recommendations 

The trial conduct was impacted by the two attempts of using fibrinogen data to obtain the interim 
efficacy results. Without such attempts, the course of the trial was likely to be different in terms 
of the trial duration and sample size without the attempts. The changes in the trial conduct 
without a pre-specified plan provided a better opportunity for the drug to show its effect under an 
optimized sample size adjustment and targeted number of relapse events. Under the original 
protocol with 70 patients and 19 relapses events to end the study, the trial would have failed to 
show drug effect with HR=0.58 and p-value of 0.2413 (Table 1 of Appendix). 

The determination of relapses might be less impacted due to reasons that relapses were reported 
by patients and guarded by adjudication process. Although treating physician had access of the 
fibrinogen data, the higher percentage of relapses adjudicated to be PDR in the placebo group 
than in the satralizumab group in both studies (Table 4 and Table 8) appeared to indicate that 
treating physician’s determinations of relapses were not likely influenced by fibrinogen data. 
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Appendix 

Introduction 

In May 2017, fibrinogen concentration data was used by two Chugai clinical science members to 
try to assume treatment assignment for the SA-307JG and SA-309JG studies. Individual 
treatment assignment assumptions were made based on the observed fibrinogen changes: when a 
clear decrease in fibrinogen levels was observed, it was assumed that the patient was treated with 
satralizumab. Biostatisticians calculated the hazard ratio (HR) based on suspected treatment 
assignment. The information was further shared with a number of colleagues. At the time, 
recruitment was ongoing. 

Once informed of this activity in July 2017, Roche (a partner of Chugai then and Chugai later 
transferred sponsorship to Roche) raised concerns and Chugai started to investigate the potential 
scope of the issue. It was found in this initial investigation that a previous attempt to assume 
treatment assignment and calculation of HR occurred during November 2015. A teleconference 
was held between FDA and Chugai on December 7, 2017 at which a mitigation plan was 
developed. The mitigation plan included separate safety reviewer and efficacy review, limiting 
access to laboratory data, removing staffs involved, retraining staff members and performing 
independent audit. A bias report is included in the BLA submission. 

Satralizumab is a monoclonal antibody that blocks both membrane-bound and circulating levels 
of interleukin-6 receptor (IL-6R). Given that the synthesis of fibrinogen is stimulated by 
interleukin-6 (IL-6) signaling, satralizumab is expected to reduce fibrinogen concentrations. This 
decrease has been observed previously in patients with rheumatoid arthritis (RA) treated with 
anti-IL-6R monoclonal antibodies. 

Fibrinogen was included in the laboratory assessments of each study and was not blinded. The 
test results were accessible to the treating investigators and the sponsor medical monitoring team 
for regular safety assessment. Investigators assessing EDSS/FSS and the CEC members did not 
have access to the individual or aggregate fibrinogen results. 

Timeline of Events 

A SPA amendment to increase the number of events and the sample size of Study BN40900 was 
submitted to the FDA on 9 March 2016. The justification for this protocol amendment was stated 
as due to higher early relapse rate than expected based on the blinded review of the data. 

Another SPA amendment for Study BN40900 was submitted on July 10, 2018, after Study 
BN40898 had been completed. The justification for the change was that the relapse rate had been 
much lower than expected and the double-blind period had extended well beyond the predicted 
end date of October 2017. Furthermore, the patient who had remained in the double-blind period 
for the longest period had been in the study for close to four years. 

The following table presents a timeline of major events 
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Table 1 Timeline of Events
	
SA-307JG (BN40898) SA309JG (BN40900) 

First patient enrolled 2/20/2014 8/5/2014 

At incident 1 in Nov. 2015 
Number enrolled/planned 
PDR confirmed/planned 

76/70 
9/26 

36/70 
9/19 

March 9, 2016 SPA Amendment to increase the 
number of events from 19 to 44 and 

increase the sample size from 70 to 90 
Until Protocol Amendment 6/1/2016 

Number of PDR/Number enrolled 
HR 
p-value 

Until 19th PDR (8/9/2017) in original 
sample size of 70 

Number of PDR/Number enrolled 
HR 
p-value 

NA PLB: 4/12, SAT: 8/27 
0.75 

0.6428 

PLB: 8/22, SAT: 11/48 
0.58 

0.2414 
At incident 2 in June 2017 

Number enrolled/planned 
PDR confirmed/planned 

80/70 
21/26 

95/90 
22/44 

Audit performed December 2017 December 2017 

December 2017 initial investigation 
Number enrolled 
PDR confirmed/planned 

83/70 
23/26 

95/90 
29/44 

COOD 
Number enrolled/planned 
PDR confirmed/planned 

6/6/2018 
83/70 
26/26 

July 10, 2018 

Number enrolled/planned 
PDR confirmed/planned 

Protocol Amendment to end the study 
after last enrolled patient had been 

treated for 1.5 years 
95/90 
35/44 

COOD 
Number enrolled/planned 
PDR confirmed/planned 

10/12/2018 
95/90 
35/44 

Chugai Members Who were Aware of the Treatment Assumptions 

The following tables present the lists of Chugai members who were aware of the treatment 
assumptions in the two incidents. 
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Concordance between the Assumed and Actual treatment Assignment 

It was reported that the concordance was high between the assumed treatment assignments made 
in 2015 and 2017 and the actual randomized treatment assignments. In the November 2015 
attempt, there were only 3 out of 24 patients incorrectly assigned and 1 patient was unknown/not 
assigned for Study BN40898. The concordance for the June 2017 attempt for Study 40898 was 
83%. 

In the November 2015 attempt for Study BN40900, assumptions were difficult to make for 2 
patients, the 4 scenarios were constructed to reflect the assumed treatment assignment. A 
scenario with relatively low concordance was presented in the following table. 

The rage of accuracy ranged from 73.3% to 100%. Overall, the availability of fibrinogen results 
allowed for a highly accurate prediction of study treatment groups. 

Table 2 Concordance between Assumed and Actual Treatment Assignment 

November 2015 
Number randomized 
Number assumed 
Agreement 

HR with assumed data 
HR with actual data 

Study BN40898 

Placebo Satralizumab 

15 
11 

73.3% 

9 
9 

100% 

NA 
0.24 

Study BN40900 

Placebo Satralizumab 

11 
9 

81.1% 

25 
23 

92.0% 

0.42 
0.75 

June 2017 
Number randomized 42 38 32 63 
Number assumed 35 31 25 54 
Agreement 83.3% 81.6% 78.1% 85.7% 

HR with assumed data 0.35 0.65 
HR with actual data 0.37 0.49 

HR with actual data at 
CCOD 

0.38 0.45 

Potential source of bias 

The Sponsor assessed three potential sources of bias related to the availability of the fibrinogen 
results: 

1.		 Bias from sponsor based on treatment assignment assumptions from intrapatient changes 
in fibrinogen test results, subsequent calculation of primary endpoint hazard ratios (HRs) 
and Study BN40900 protocol amendments; 

2.		 Study Management Team (SMT) bias based on access to the fibrinogen results; 
3.		 Treating Investigator bias based on access to the fibrinogen results and potential
	

knowledge of the effects of IL-6R blockade on fibrinogen levels.
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The sponsor acknowledged that the treating investigators’ knowledge of the effects of IL-6R 
blockade on changes in fibrinogen levels and knowledge of the patients’ fibrinogen data could 
have led to bias at the treating investigator level. The Sponsor analyzed imbalances in the 
collection and reporting of data sensitive to bias and did not identify bias in data reporting at the 
treating investigator level. 
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	1 EXECUTIVE SUMMARY 
	1 EXECUTIVE SUMMARY 
	This BLA application by Genetech is seeking approval of Satralizumab for the following indications: 
	Satralizumab is indicated for the treatment of adult with neuromyelitis optica spectrum disorder (NMOSD). 
	The clinical development program for satralizumab in patients with Neuromyelitis optica (NMO) and neuromyelitis optica spectrum disorder (NMOSD) included two global Phase III pivotal studies: 1) Study BN40898 (previously named as SA-307JG) in adult and adolescent patients with NMO and NMOSD in addition to background immunosuppressive therapy; 2) Study BN40900 (previously named as SA-309JG) in adult patients with NMO and NMOSD as a monotherapy. Both studies were multicenter, randomized, double-blind, placebo
	The two studies were event driven studies with a primary endpoint of time to first protocol-defined relapse (PDR). The results indicated that treatment with satralizumab in patients with NMO and NMOSD led to statistically significant reductions in the risk of PDR by 62% and 55% (on hazard ratio) compared with placebo in Studies BN40898 and BN40900, respectively. 
	In May 2017, fibrinogen concentration data was used by two Chugai clinical science members to try to assume treatment assignment for the two studies. Biostatisticians calculated the hazard ratio (HR) based on suspected treatment assignment. The information was further shared with a number of colleagues. 
	Based on the Bias Assessment Report included in this BLA submission, the attempts of using fibrinogen data for efficacy purpose allowed for a highly accurate prediction of study treatment groups, which likely changed the course of the study to give the study drug an opportunity to show its effect under an optimized sample size and study duration. 

	2 INTRODUCTION..
	2 INTRODUCTION..
	2.1 Overview 
	2.1 Overview 
	Neuromyelitis optica (NMO) and neuromyelitis optica spectrum disorder (NMOSD) are rare, potentially life-threatening, inflammatory disorders of the central nervous system characterized by severe, immune-mediated demyelination and axonal damage, predominantly targeting the spinal cord and optic nerve. 
	Study BN40898 (previously named as SA-307JG) was a multicenter, randomized, placebo-controlled study which evaluated satralizumab as an add-on therapy to a stable dose of immunosuppressant treatment and included adult and adolescent patients of 12 years of age or greater while Study BN40900 (previously named as SA-309JG) was a multicenter, randomized, placebo-controlled study that evaluated satralizumab in adults as a monotherapy treatment. The primary endpoint in both studies was the time to first relapse 
	Treatment with satralizumab led to statistically and significant difference in the time to the first CEC-confirmed relapse (PDR). The risk reduction of satralizumab relative to placebo was 62% when added to background immunosuppressant therapy (BM40898) and 55% when administered as monotherapy (BN40900). 
	The following table presents a summary of the study. 
	Table 1 List of All Studies Included in This Review 
	Protocol BN40898 
	Protocol BN40898 
	Protocol BN40898 
	Phase and Design Phase 3, randomized, double-blind, parallel-group, placebo-controlled, multicenter, add-on study 
	Treatment Period Treatment duration for an individual patient varied in this time-to-event study. 
	Comparator Placebo 
	# of Subjects per Arm 83 Randomized (Satralizumab: 41 Placebo: 42) 
	Study Population NMO or NMOSD patients 

	BN40900 
	BN40900 
	Phase 3, randomized, 
	Treatment 
	Placebo 
	96 Randomized 
	NMO or 

	TR
	double-blind, parallel-
	duration for an 
	(Satralizumab: 63 
	NMOSD 

	TR
	group, placebo-controlled, multicenter, monotherapy study 
	individual patient varied in this time-to-event study 
	Placebo: 32) 
	patients 


	Source: Reviewer’s summary..

	2.2 Data Sources 
	2.2 Data Sources 
	All documents reviewed for this BLA supplement submission are in electronic form. The path to the original submission is \\CDSESUB1\evsprod\BLA761149
	. 



	3 STATISTICAL EVALUATION 
	3 STATISTICAL EVALUATION 
	3.1 Data and Analysis Quality 
	3.1 Data and Analysis Quality 
	In May 2017 and November 2015, fibrinogen concentration data was used by two Chugai clinical science members to try to assume treatment assignment for the SA-307JG and SA-309JG studies. Biostatisticians calculated the hazard ratio (HR) based on suspected treatment assignment. The information was further shared with a number of colleagues. 
	Based on the Bias Assessment Report included in this BLA submission, the availability of fibrinogen results allowed for a highly accurate prediction of study treatment groups. The accuracy of the assumed treatment assignment as compared to actual treatment assignment raged between 73% to 100%. Refer to Appendix I for more details of the two incidents of fibrinogen data access and possible impact. 

	3.2 Evaluation of Efficacy 
	3.2 Evaluation of Efficacy 
	3.2.1 Efficacy Evaluation of Study BN40898 (previously known as SA-307JG) 
	3.2.1 Efficacy Evaluation of Study BN40898 (previously known as SA-307JG) 
	3.2.1.1 Study Design 
	3.2.1.1 Study Design 
	Study BN40898 was a pivotal Phase III, multicenter, randomized, double-blind, placebo-controlled, parallel study, designed to evaluate the efficacy and safety of satralizumab in addition to baseline immunosuppressive treatment in adolescent and adult patients with NMO and NMOSD. 
	Eligible patients were randomized to one of the two treatment groups in a 1:1 allocation and received either satralizumab 120 mg (SAT group) or matching placebo (PLB group) subcutaneously at Weeks 0, 2 and 4, and every four weeks (Q4W) thereafter, in addition to baseline immunosuppressive treatments. The randomization was stratified by baseline annual relapse rate (one vs. more than one) and geographic region (Asia and European/USA). 
	The duration of the study was dependent on the relapse rate: the double-blind period of the study was to end once the total number of PDRs reached 26. 
	The proportion of patients who were tested seronegative for anti-AQP4 antibody at screening was capped at approximately 30% of the total number of adult patients. For adolescents, a minimum of 8 patients were to be enrolled in the study. Four of these patients were to be seropositive for AQP4 antibody at screening. 
	A schematic of study design is presented in Figure 1. 
	Figure
	Figure 1 Study Design 
	Source: Figure 1 of CSR 

	3.2.1.2 Study Endpoints 
	3.2.1.2 Study Endpoints 
	The primary efficacy measure was the time to first relapse (TFR) based on protocol defined relapse (PDR). 
	Patients reported all new or worsening neurological signs and symptoms compatible with NMO and NMOSD suggestive of a relapse immediately to the site. The examining assessor performed an EDSS/FSS assessment within seven days to confirm whether a relapse had occurred or not. The investigator treated the patient as necessary based on their evaluation of symptoms after the completion of relapse assessments. Any relapse reported by the investigator was considered as a clinical relapse. 
	Clinical relapse was defined as any relapse reported by the investigator. Protocol Defined Relapse (PDR) was defined as a clinical relapse meeting the criteria for a PDR as confirmed by the Clinical Endpoint Committee (CEC). 
	Only those PDRs for which the EDSS/FSS assessment was performed within seven days after the patient reported symptoms to the site were included in the primary analysis. 
	Key secondary efficacy endpoints were change from baseline in VAS pain score and FACIT fatigue scale score at week 24. 
	VAS was a subjective measure of pain consisting of a 100 mm line with two end-points representing “no pain” and “pain as bad as it could be”. Patients rated their pain by placing a mark on the line corresponding to their current level of pain. The distance along the line from the “no pain” marker was measured with a ruler giving a pain score out of 100. 
	The FACIT Fatigue scale was a 13-item questionnaire that assessed self-reported fatigue and its impact upon daily activities and function over the past 7 days. As each of the 13 items of the scale ranged from 0-4, the range of possible scores was 0-52, with 0 being the worst possible score and 52 the best which indicated less fatigue. 

	3.2.1.3 Statistical Methodologies 
	3.2.1.3 Statistical Methodologies 
	3.2.1.3.1 General Consideration 
	3.2.1.3.1 General Consideration 
	The intent-to-treat (ITT) population, which consisted of all randomized subjects, was to serve as the primary population for the analysis of efficacy. 

	3.2.1.3.2 Analyses of the Primary Endpoint 
	3.2.1.3.2 Analyses of the Primary Endpoint 
	The primary efficacy endpoint was time to first relapse (TFR) based on PDR confirmed by the CEC with EDSS/FSS assessment performed by the examining assessor within 7 days after relapse symptoms were reported to site by the subject. 
	A stratified log-rank test using randomization strata of baseline ARR (one vs. more than one) and geographical region (Asia and EU/Other) was to be used. Censoring was defined as the earliest day of 1) the end of double-blind period for efficacy analysis, 2) switching or increasing the baseline treatment, or 3) receiving rescue therapy for clinical relapse. 
	The Kaplan-Meier method was to be used to estimate the TFR based on protocol-defined relapse distribution for each treatment group. In addition, estimates of the treatment effect was to be expressed as hazard ratio and 95% CIs using a stratified Cox proportional-hazards model with the same strata as used in the log-rank test. 
	Sensitivity analyses included log-rank test of time to first relapse for PDR regardless EDSS assessment window of 7 days, clinical relapses, treated clinical relapse, and treated optic neuritis. 

	3.2.1.3.3 Analysis of Secondary Endpoints 
	3.2.1.3.3 Analysis of Secondary Endpoints 
	Key Secondary Endpoints of change in VAS pain score and in FACIT fatigue scale score from baseline to Week 24 were to be analyzed using an ANCOVA model with treatment group as fixed effect and the baseline measurements and stratification factors as covariates. 

	3.2.1.3.4 Handling of Dropouts and Missing Data 
	3.2.1.3.4 Handling of Dropouts and Missing Data 
	For key secondary endpoints, missing data were to be imputed by baseline observation carried forward (BOCF) method. 
	For FACIT fatigue questionnaire, if there were less than 7 responses recorded, then the total fatigue score was to be considered missing. If there were 7 or more responses recorded, then the total fatigue score for that questionnaire was to be calculated as the average of the non-missing scores multiplied by 13. 

	3.2.1.3.5 Multiplicity Adjustment 
	3.2.1.3.5 Multiplicity Adjustment 
	The 3 efficacy endpoints were to be analyzed in hierarchical order, beginning with the TFR based on PDR, followed by the VAS for pain, and ending with FACIT fatigue. 


	3.2.1.4 Patient Population Results 
	3.2.1.4 Patient Population Results 
	3.2.1.4.1 Patient Disposition 
	3.2.1.4.1 Patient Disposition 
	A total of 83 patients were randomized (41 in SAT group and 42 in PLB group) and enrolled in the study up to the clinical cut-off date (CCOD, the onset date of 26th CEC confirmed PDR). One adolescent patient, although screened before the CCOD, was enrolled 1 day after the CCOD and was not included in the ITT population. Patients were enrolled at 34 investigational sites across 11 countries. Of these, 49 patients (59%) were enrolled in Asia and 34 (41%) patients in Europe/USA. All 83 randomized patients rece
	Of the 42 patients enrolled in the PLB group, 8 patients withdrew from study without a relapse, and 7 were ongoing at the time of the CCOD without a relapse. 
	Of the 41 patients enrolled in the SAT group, 20 patients continued in the DB period at the CCOD while 3 patients withdrew from the double-blind period without a relapse. 
	The disposition and follow-up of all randomized patients is summarized in Figure 2...
	Figure
	Figure 2 Overview of Patient Disposition (All Patients) 
	Source: Figure 3 of Clinical Study Report 

	3.2.1.4.2 Patient Demographics 
	3.2.1.4.2 Patient Demographics 
	No significant imbalance in demographic characteristics was observed between PLB and SAT treatment groups (Table 2). The patients were predominantly female (93%) and the majority of the patients were of White (54.2%) or Asian (42.2%) race. Most patients were from region Europe/USA (59.0%). The mean and median age was 42 years. A total of 7 adolescent patients were enrolled in the study prior to the CCOD. 
	Table 2 Demographic and Baseline Characteristics (ITT Population)..
	Table
	TR
	Placebo N=42 
	Satralizumab N=41 

	Age (years) Mean (SD) Median Min – Max 
	Age (years) Mean (SD) Median Min – Max 
	43.4 (12.0) 44.0 14-65 
	40.8 (16.1)) 41.0 13-73 

	Age Group, n (%) < 18 years > 18 years 
	Age Group, n (%) < 18 years > 18 years 
	3 (7.1) 39 (92.9) 
	4 (9.8) 37 (90.2) 

	Gender, n (%) Male Female 
	Gender, n (%) Male Female 
	2 (4.8) 40 (95.2)) 
	4 (9.8) 37 (90.2) 

	Race, n (%) Asian Black African/American White Other 
	Race, n (%) Asian Black African/American White Other 
	18 (42.9) 2 (4.8) 21 (50.0) 1 (2.4) 
	17 (41.5) 0 24 (58.5) 0 

	Geographic Region, n (%) Asia Europe/USA 
	Geographic Region, n (%) Asia Europe/USA 
	18 (42.9) 24 (57.1) 
	16 (39.0) 25 (61.0) 


	Source: Table 8 of CSR 

	3.2.1.4.3 Patient Baseline Disease Characteristics 
	3.2.1.4.3 Patient Baseline Disease Characteristics 
	Baseline NMO and NMOSD disease characteristics were generally balanced between treatment groups (Table 3). The proportion of patients enrolled with NMO was higher than of those enrolled with NMOSD. The proportion of NMO patients in the SAT group (80.5%) was higher than in the PLB group (66.7%). Approximately equal proportions of patients in each group had ARR of 1 or > 1. About two-thirds of the patients tested positive for anti-AQP4 antibody at screening (number of adult anti-AQP4 antibody negative patient
	Table 3 Baseline Disease Characteristics (ITT Population)..
	Table
	TR
	Placebo N=42 
	Satralizumab N=41 

	Baseline ARR Mean (SD) Median Min-Max ARR Category, n (%) ARR=1 ARR>1 
	Baseline ARR Mean (SD) Median Min-Max ARR Category, n (%) ARR=1 ARR>1 
	1.50 (0.60) 1.50 1.0-3.0 20 (47.6) 22 (52.4) 
	1.48 (0.63) 1.50 1.0-3.5 20 (48.8) 21 (51.2) 

	Diagnosis, n (%) NMO NMOSD 
	Diagnosis, n (%) NMO NMOSD 
	28 (66.7) 14 (33.3) 
	33 (80.5) 8 (19.5) 

	Anti-AQP4 Status, n (%) Positive Negative 
	Anti-AQP4 Status, n (%) Positive Negative 
	28 (66.7) 14 (33.3) 
	27 (65.9) 14 (34.1) 

	Baseline Treatment, n (%) Azathioprine Mycophenolate Mofetil Oral Corticosteroids Azathioprine+ Oral Corticosteroids Mycophenolate Mofetil +Oral Corticosteroids 
	Baseline Treatment, n (%) Azathioprine Mycophenolate Mofetil Oral Corticosteroids Azathioprine+ Oral Corticosteroids Mycophenolate Mofetil +Oral Corticosteroids 
	13 (31.0) 8 (19.0) 20 (47.6) 0 1 (2.4) 
	16 (39.0) 4 (9.8) 17 (41.5) 3 (7.3) 1 (2.4) 

	Baseline EDSS 
	Baseline EDSS 

	Mean (SD) 
	Mean (SD) 
	3.63 (1.32) 
	3.83 (1.57) 

	Median 
	Median 
	3.5 
	3.5 

	Min – Max 
	Min – Max 
	1.5 – 6.5 
	1.0 – 65. 


	Source: Table 9 of CSR 


	3.2.1.5 Study Efficacy Results 
	3.2.1.5 Study Efficacy Results 
	3.2.1.5.1 Results from Analysis of the Primary Endpoint 
	3.2.1.5.1 Results from Analysis of the Primary Endpoint 
	A total of 45 patients, 27 (64.3%) in the placebo group and 18 (43.9%) in the satralizumab group, had at least one clinical relapse. Of the 27 patients in the placebo group who had clinical relapses, 18 (66.7%) of them had at least one clinical relapse confirmed; and of the 18 patients in the satralizumab group who had clinical relapses, 8 (44.4%) of them had at least one clinical relapse confirmed. 
	Treatment difference in the primary endpoint of time to first PDR in the double-blind period reached statistical significance with a p-value of 0.0184 from the log-rank test. Treatment with satralizumab led to a 62% reduction in the risk of experiencing a PDR compared to placebo from the Cox regression model. At Week 96, 78% patients in the SAT group and 59% in the PLB group remained PDR-free. 
	The rate of confirmation by CEC for the clinical relapses was much higher in the placebo group (18/27=66.7%) than in the satralizumab group (8/18=44.4%). This appeared to be the reason that results from sensitivity analyses for relapses other than those confirmed by CEC did not reach significant level. 
	Table 4 Analysis of Time to First Relapse (ITT Population) 
	Table
	TR
	Placebo N=42 
	Satralizumab N=41 

	Number (%) of patients with PDR 
	Number (%) of patients with PDR 
	18 (42.86) 
	8 (19.51) 

	Time to First PDR Primary Analysis-log-rank test p-vale Secondary Analysis-Cox model Hazard ratio SAT/Placebo, (95% CI) p-value 
	Time to First PDR Primary Analysis-log-rank test p-vale Secondary Analysis-Cox model Hazard ratio SAT/Placebo, (95% CI) p-value 
	0.0184 0.38 (0.16, 0.88) 0.0231 

	Sensitivity Analyses 
	Sensitivity Analyses 

	All clinical relapses Number (%) with clinical relapse p-value from log-rank test Hazard ratio SAT/Placebo, (95% CI) p-value from Cox model 
	All clinical relapses Number (%) with clinical relapse p-value from log-rank test Hazard ratio SAT/Placebo, (95% CI) p-value from Cox model 
	27 (64.29) 
	18 (43.90) 0.0859 0.59 (0.33, 1.08) 0.0893 

	Confirmed regardless of EDSS assessment window Number (%) with confirmed relapse p-value from log-rank test Hazard ratio SAT/Placebo, (95% CI) p-value from Cox model 
	Confirmed regardless of EDSS assessment window Number (%) with confirmed relapse p-value from log-rank test Hazard ratio SAT/Placebo, (95% CI) p-value from Cox model 
	19 (45.24) 
	9 (21.95) 0.0256 0.41 (0.19, 0.92) 0.0304 

	Treated clinical relapses Number (%) with treated relapse p-value from log-rank test Hazard ratio SAT/Placebo, (95% CI) p-value from Cox model 
	Treated clinical relapses Number (%) with treated relapse p-value from log-rank test Hazard ratio SAT/Placebo, (95% CI) p-value from Cox model 
	26 (61.90) 
	18 (43.90) 0.1236 0.62 (0.34, 1.14) 0.1270 

	Treated optic neuritis 
	Treated optic neuritis 

	Number (%) with treated 
	Number (%) with treated 
	11 (26.19) 
	7 (17.07) 

	p-value from log-rank test 
	p-value from log-rank test 
	0.2665 

	Hazard ratio SAT/Placebo, (95% CI) 
	Hazard ratio SAT/Placebo, (95% CI) 
	0.59 (0.23, 1.52) 

	p-value from Cox model 
	p-value from Cox model 
	0.2720 


	Source: Reviewer’s Analysis 
	The median duration of DB period for efficacy analysis was 115 weeks (range: 10-224 weeks) for the SAT group and 43 weeks (range: 8-185 weeks) for the PLB group. This difference was mainly due to a higher proportion of patients in the PLB group who experienced a relapse and exited double-blind period. A Kaplan Meier plot of time to first PDR is presented in Figure 3. 
	Figure 3..
	Figure
	Figure 3 Kaplan-Meier Plot of Time to First PDR 
	Source: Figure 4 of CSR 

	3.2.1.5.2 Results from Analysis of the Secondary Endpoints 
	3.2.1.5.2 Results from Analysis of the Secondary Endpoints 
	Key secondary efficacy endpoints were change from baseline to Week 24 in VAS for pain and in FACIT fatigue scale. 
	A large number of patients did not have assessments at Week 24, either due to reaching primary endpoint or discontinuation. The primary analysis was to use baseline observation carry-forward (BOCF) to impute the missing values. Note that patients exited the double-blind period when they experienced their first PDR. Thus, the study was not designed to be able to fully capture the change from baseline to Week 24 in either of the secondary endpoints. The imputation of BOCF is likely to be biased, particularly 
	Table 5 Change from Baseline to Week 24 in VAS Pain and FACIT Fatigue Scale..
	Table
	TR
	Placebo N=42 
	Satralizumab N=41 

	VAS for Pain 
	VAS for Pain 

	Baseline N Mean 
	Baseline N Mean 
	42 34.62 (26.09) 
	41 27.56 (28.17) 

	Primary Analysis Change from Baseline to Week 24 (BOCF) N Adjusted Mean (95% CI) Adjusted Mean Difference (95% CI) p-value 
	Primary Analysis Change from Baseline to Week 24 (BOCF) N Adjusted Mean (95% CI) Adjusted Mean Difference (95% CI) p-value 
	42 -3.51 (-8.20, 1.19) 
	41 2.87 (-1.89, 7.62) 6.38 (-0.28, 13.03) 0.0602 

	Analysis of Observed Cases Change from Baseline to Week (OC) N Adjusted Mean (95% CI) Adjusted Mean Difference (95% CI) p-value 
	Analysis of Observed Cases Change from Baseline to Week (OC) N Adjusted Mean (95% CI) Adjusted Mean Difference (95% CI) p-value 
	29 -4.93 (-11.70, 1.83) 
	29 3.27 (-3.56, 10.11) 8.21 (-1.42, 17.84) 0.0932 

	FACIT Fatigue Scale 
	FACIT Fatigue Scale 

	Baseline N Mean 
	Baseline N Mean 
	42 33.85 (11.31) 
	41 34.73 (10.54) 

	Primary Analysis Change from Baseline to Week 24 (BOCF) N Adjusted Mean (95% CI) Adjusted Mean Difference (95% CI) p-value 
	Primary Analysis Change from Baseline to Week 24 (BOCF) N Adjusted Mean (95% CI) Adjusted Mean Difference (95% CI) p-value 
	42 2.23 (0.36, 4.11) 
	41 0.14 (-1.77, 2.06) -2.09 (-4.75, 0.57) 0.1224 

	Analysis of Observed Cases Change from Baseline to Week (OC) 
	Analysis of Observed Cases Change from Baseline to Week (OC) 

	N 
	N 
	29 
	29 

	Adjusted Mean (95% CI) 
	Adjusted Mean (95% CI) 
	3.20 (0.55, 5.85) 
	0.04 (-2.67, 2.76) 

	Adjusted Mean Difference (95% CI) 
	Adjusted Mean Difference (95% CI) 
	-3.15 (-6.92, 0.61) 

	p-value 
	p-value 
	0.0983 


	Source: Reviewer’s analysis 
	3.2.2..Evaluation of Efficacy of Monotherapy Study BN40900 (previously known as SA309JG) 
	-





	3.2.2.1 Study Design 
	3.2.2.1 Study Design 
	Study BN40900 was a pivotal Phase III, multicenter, randomized, placebo-controlled, double-blind, parallel-group study designed to evaluate the efficacy and safety of satralizumab as monotherapy in patients with NMO and NMOSD. 
	Eligible patients were randomized to one of the two treatment groups in a 2:1 allocation and received either satralizumab 120 mg subcutaneously or matching placebo at Weeks 0, 2 and 4, 
	Eligible patients were randomized to one of the two treatment groups in a 2:1 allocation and received either satralizumab 120 mg subcutaneously or matching placebo at Weeks 0, 2 and 4, 
	and every four weeks thereafter. The randomization was stratified by prior therapy for prevention of NMO/NMOSD attack (B-cell depleting therapy or immunosuppressants /others) and the most recent attack in the last one year prior to screening (first attack or relapse). The proportion of patients who were negative for anti-AQP4 antibody at screening was to be capped at 30% of total number of patients. 

	The end of the double-blind period was defined as the date when the total number of relapses reached 44 or 1.5 years after the date of randomization of the last patient enrolled, whichever occurred first. 
	A total of 90 patients were planned to be enrolled and 95 patients were actually enrolled in the study at 44 investigational sites across 13 countries. 
	A schematic of the study design is presented in Figure 4. 
	Figure
	Figure 4 Study Design 
	Source: Figure 1 of CSR 

	3.2.2.2 Study Endpoints 
	3.2.2.2 Study Endpoints 
	The primary efficacy measure was the time to first relapse (TFR) based on PDR. 
	The key secondary efficacy endpoints were change from baseline to Week 24 in VAS for pain .and in the FACIT fatigue scale...See Section 3.2.1.2 for definitions and descriptions of the primary and secondary endpoints...

	3.2.2.3 Statistical Methodologies..
	3.2.2.3 Statistical Methodologies..
	3.2.2.3.1 General Considerations 
	3.2.2.3.1 General Considerations 
	The intent-to-treat (ITT) population consisted of all randomized subjects was to serve as the primary population for the analysis of efficacy. 

	3.2.2.3.2 Analysis of the Primary Efficacy Endpoint 
	3.2.2.3.2 Analysis of the Primary Efficacy Endpoint 
	A stratified log-rank test using randomization strata was to be used as the primary analysis. The Kaplan-Meier method was to be used to estimate the TFR of PDR distribution for each treatment group. In addition, estimates of the treatment effect were to be expressed as hazard ratio and 95% confidence intervals using a Cox proportional-hazards model. The model was to be stratified by randomization strata. Treatment by covariate interactions were to be assessed by including the pairwise interaction terms in t
	Sensitivity analyses included log-rank test of TFR for clinical relapse, PDR regardless of EDSS assessment window of 7 days, treated clinical relapse, and treated clinical relapse of optic neuritis. For all sensitivity analyses, the same strata as for the primary endpoint were to be used. 

	3.2.2.3.3 Analysis of Key Secondary Endpoints 
	3.2.2.3.3 Analysis of Key Secondary Endpoints 
	Change in VAS for pain score and change in FACIT fatigue scale score from baseline to week 24 were to use ANCOVA. The ANCOVA was to include treatment group as fixed effect; the baseline measurements and Randomization strata as covariates. 

	3.2.2.3.4 Handling of Dropouts and Missing Data 
	3.2.2.3.4 Handling of Dropouts and Missing Data 
	The same imputation methods for Study BN40898 were to be applied to VAS pain score and FACIT fatigue questionnaire. See Section 3.2.1.3.4 for details. 

	3.2.2.3.5 Multiple Comparisons/Multiplicity 
	3.2.2.3.5 Multiple Comparisons/Multiplicity 
	The 3 efficacy endpoints were to be analyzed in the same hierarchical order as described in 
	3.2.1.3.5. 


	3.2.2.4 Patient Population Results 
	3.2.2.4 Patient Population Results 
	3.2.2.4.1 Patient Disposition 
	3.2.2.4.1 Patient Disposition 
	A total of 95 patients were enrolled in the study at 44 investigational sites across 13 countries. Enrolled patients were randomized in a 2:1 ratio to SAT group (N = 63) or PLB group (N = 32). All randomized patients received at least one dose of study treatment. 
	Of the 32 patients enrolled in the PLB group, 17 experienced at least 1 clinical relapse (16 of them had at least one relapse confirmed as PDR), 4 patients withdrew from study without a relapse, and 11 were ongoing at the time of the CCOD without a PDR. 
	Of the 63 patients enrolled in the SAT group, 31 patients experienced at least 1 clinical relapse (21 of them had at least one relapse confirmed as PDR). One patient with a CEC confirmed PDR, 10 patients with a clinical relapse and 27 patients without a relapse were ongoing in the double-blind period at the CCOD. Five patients withdrew from study without a PDR. 
	Patient dispositions are summarized in Figure 5. 
	Figure
	Figure 5 Patient Disposition 
	Source: Figure 3 of CSR 

	3.2.2.4.2 Demographic and Baseline Characteristics 
	3.2.2.4.2 Demographic and Baseline Characteristics 
	All but one patient were below 65 years old with averagely younger patients observed in the placebo group. The mean and median age for the placebo group were 40.5 and 42.5, respectively, compared with 45.3 and 46.0, respectively, for the satralizumab group. The placebo group had only one male patient (PLB: 3.1%, SAT: 27.0%) and a lower proportion of Black/ African American patients (PLB: 9.4%, SAT: 20.6%). The majority of the patients were of White (62.1%) race and most patients were from region Europe/US/o
	A summary of demographic and baseline characteristics of ITT patient population is presented in the following table. 
	Table 6 Demographic and Baseline Characteristics (ITT Population) 
	Table
	TR
	Placebo N=32 
	Satralizumab N=63 

	Age (years) Mean (SD) Median Min – Max 
	Age (years) Mean (SD) Median Min – Max 
	40.5 (10.5) 42.5 20 – 56 
	45.3 (12.0) 46.0 21 – 70 

	Gender, n (%) Male Female 
	Gender, n (%) Male Female 
	1 (3.1) 31 (96.9) 
	17 (27.0) 46 (73.0) 

	Race, n (%) American India/Alaska Native Asian Black African/American White Other 
	Race, n (%) American India/Alaska Native Asian Black African/American White Other 
	0 6 (18.8) 3 (9.4) 22 (68.8) 1 (3.1) 
	2 (3.2) 8 (12.7) 13 (20.6) 37 (58.7) 3 (4.8) 

	Geographic Region, n (%) 
	Geographic Region, n (%) 

	Asia 
	Asia 
	5 (15.6) 
	5 (7.9) 

	Europe/Other 
	Europe/Other 
	11 (34.4) 
	16 (25.4) 

	North America 
	North America 
	16 (50.0) 
	42 (66.7) 


	Source: Table 7 of CSR 

	3.2.2.4.3 Baseline NMO and NMOSD Characteristics 
	3.2.2.4.3 Baseline NMO and NMOSD Characteristics 
	Baseline NMO and NMOSD disease characteristics were generally balanced between treatment groups in the ITT population (Table 7). 
	The proportion of patients enrolled with NMO (74.7%) was higher than of those enrolled with NMOSD (25.3%). About two-thirds of the patients tested positive for anti-AQP4 antibody at screening (number of anti-AQP4 antibody negative patients was capped). 
	Table 7 Baseline Disease Characteristics (ITT Population)..
	Table
	TR
	Placebo N=32 
	Satralizumab N=63 

	Diagnosis, n (%) NMO NMOSD 
	Diagnosis, n (%) NMO NMOSD 
	24 (75.0) 8 (25.0) 
	47 (74.6) 16 (25.4) 

	Anti-AQP4 Status, n (%) Positive Negative 
	Anti-AQP4 Status, n (%) Positive Negative 
	23 (71.9) 9 (28.1) 
	41 (65.1) 22 (34.9) 

	Prior Therapy, n (%) B-cell depleting therapy Immunosuppressant/Others 
	Prior Therapy, n (%) B-cell depleting therapy Immunosuppressant/Others 
	4 (12.5) 28 (87.5) 
	8 (12.7) 55 (87.3) 

	Most recent attack, n (%) First attack Relapse 
	Most recent attack, n (%) First attack Relapse 
	4 (12.5) 28 (87.5) 
	7 (11.1) 56 (88.9) 

	Baseline EDSS Mean (SD) Median Min – Max 
	Baseline EDSS Mean (SD) Median Min – Max 
	3.66 (1.61) 3.50 1.0 – 6.5 
	3.92 (1.50) 3.50 1.0 – 6.5 


	Source: Table 8 of CSR 


	3.2.2.5 Study Efficacy Results 
	3.2.2.5 Study Efficacy Results 
	3.2.2.5.1 Results from Analysis of the Primary Endpoint 
	3.2.2.5.1 Results from Analysis of the Primary Endpoint 
	The CCOD was defined as the onset date of 44th CEC confirmed PDR or when the last patient enrolled had been treated for 1.5 years since the date of randomization, whichever occurred first. The double-blind period ended on October 12, 2018, when the last enrolled patient had been treated for 1.5 years. 
	A total of 48 patients, 17 in the placebo group and 31 in the satralizumab group, had at least one clinical relapse. Of the 17 patients in the placebo group who had clinical relapses, 16 (94.1%) had at least one clinical relapse confirmed; and of the 31 patients in the satralizumab group who had clinical relapses, 19 (61.3%) had at least one clinical relapse confirmed. 
	Treatment difference in the primary endpoint of time to first PDR in the DB period reached statistical significance with a p-value of 0.0184 from the log-rank test. Treatment with satralizumab led to a 55% reduction in the risk of experiencing a protocol-defined relapse compared to placebo from the Cox regression model. 
	Sensitivity analyses were performed to all clinical relapses, relapses that were confirmed regardless of EDSS assessment was performed within 7 days or not, clinical relapses that were treated, and treated optic neuritis. 
	Table 8 Analysis of Time to First Relapse..
	Table
	TR
	Placebo N=32 
	Satralizumab N=63 

	Number (%) of patients with PDR 
	Number (%) of patients with PDR 
	16 (50.00) 
	19 (30.16) 

	Time to First PDR Primary Analysis-log-rank test p-vale Secondary Analysis-Cox model Hazard ratio SAT/Placebo, (95% CI) p-value 
	Time to First PDR Primary Analysis-log-rank test p-vale Secondary Analysis-Cox model Hazard ratio SAT/Placebo, (95% CI) p-value 
	0.0184 0.45 (0.23, 0.89) 0.0215 

	Sensitivity Analyses 
	Sensitivity Analyses 

	All clinical relapses Number (%) with clinical relapse p-value from log-rank test Hazard ratio SAT/Placebo, (95% CI) p-value from Cox model 
	All clinical relapses Number (%) with clinical relapse p-value from log-rank test Hazard ratio SAT/Placebo, (95% CI) p-value from Cox model 
	17 (53.13) 
	31 (49.21) 0.3212 0.74 (0.41, 1.35) 0.3232 

	Confirmed regardless of EDSS assessment window Number (%) with confirmed relapse p-value from log-rank test Hazard ratio SAT/Placebo, (95% CI) p-value from Cox model 
	Confirmed regardless of EDSS assessment window Number (%) with confirmed relapse p-value from log-rank test Hazard ratio SAT/Placebo, (95% CI) p-value from Cox model 
	16 (50.00) 
	21 (33.33) 0.0301 0.49 (0.25, 0.95) 0.0336 

	Treated clinical relapses Number (%) with treated relapse p-value from log-rank test Hazard ratio SAT/Placebo, (95% CI) p-value from Cox model 
	Treated clinical relapses Number (%) with treated relapse p-value from log-rank test Hazard ratio SAT/Placebo, (95% CI) p-value from Cox model 
	17 (53.13) 
	21 (33.33) 0.0158 0.46 (0.24, 0.88) 0.0186 

	Treated optic neuritis 
	Treated optic neuritis 

	Number (%) with treated 
	Number (%) with treated 
	7 (21.88) 
	8 (12.70) 

	p-value from log-rank test 
	p-value from log-rank test 
	0.0975 

	Hazard ratio SAT/Placebo, (95% CI) 
	Hazard ratio SAT/Placebo, (95% CI) 
	0.43 (0.15, 1.20) 

	p-value from Cox model 
	p-value from Cox model 
	0.1072 


	Source: Reviewer’s analysis 
	The median duration of the DB period for efficacy analysis of SAT group was 95.4 weeks (range: 8-205 weeks) and PLB group was 60.5 weeks (range: 7-219 weeks). At Week 96, 72% patients in the SAT group and 51% in the PLB group remained PDR-free. 
	The Kaplan-Meier plot of time to first PDR is presented in the following figure. 
	Figure
	Figure 6 Time to First Protocol Defined Relapse (ITT Population) 
	Source: Figure 4 of CSR 

	3.2.2.5.2 Results from Analysis of the Secondary Endpoints 
	3.2.2.5.2 Results from Analysis of the Secondary Endpoints 
	Key secondary efficacy endpoints were change from baseline to Week 24 in VAS for pain and in the FACIT fatigue scale. 
	A large number of patients did not have assessments at Week 24, either due to reaching primary endpoint or discontinuation. The primary analysis was to use baseline observation carry-forward (BOCF) to impute the missing values. Such imputation is likely to be biased, particularly for patients who had missing assessment due to reaching primary endpoint. Analysis results with BOCF and without imputation are presented in Table 8. Neither methods yielded statistically significant treatment difference. 
	Similar to what was observed in Study BN40898, the pain score decreased more in the placebo group than in the satralizumab group. The adjusted mean difference was 3.21 for the satralizumab group compared to the placebo group. For FACIT fatigue scores, satralizumab group also had higher increase then the placebo group with adjusted mean difference of 2.11 between satralizumab group and the placebo group. 
	Table 9 Change from Baseline to Week 24 in VAS Pain and FACIT Fatigue Scale..
	Table
	TR
	Placebo N=32 
	Satralizumab N=63 

	VAS for Pain 
	VAS for Pain 

	Baseline N Mean 
	Baseline N Mean 
	32 27.56 (30.76) 
	62 31.66 (28.86) 

	Primary Analysis Change from Baseline to Week 24 (BOCF) N Adjusted Mean (95% CI) Adjusted Mean Difference (95% CI) p-value 
	Primary Analysis Change from Baseline to Week 24 (BOCF) N Adjusted Mean (95% CI) Adjusted Mean Difference (95% CI) p-value 
	32 -5.95 (-15.55, 3.65) 
	62 -2.73 (-11.20, 5.73) 3.21 (-5.09, 11.52) 0.4436 

	Analysis of Observed Cases Change from Baseline to Week (OC) N Adjusted Mean (95% CI) Adjusted Mean Difference (95% CI) p-value 
	Analysis of Observed Cases Change from Baseline to Week (OC) N Adjusted Mean (95% CI) Adjusted Mean Difference (95% CI) p-value 
	20 -5.64 (-17.92, 6.64) 
	52 -1.25 (-11.64, 9.14) 4.39 (-6.69, 15.46) 0.4321 

	FACIT Fatigue Scale 
	FACIT Fatigue Scale 

	Baseline N Mean 
	Baseline N Mean 
	32 29.66 (12.90) 
	62 30.59 (11.74) 

	Primary Analysis Change from Baseline to Week 24 (BOCF) N Adjusted Mean (95% CI) Adjusted Mean Difference (95% CI) p-value 
	Primary Analysis Change from Baseline to Week 24 (BOCF) N Adjusted Mean (95% CI) Adjusted Mean Difference (95% CI) p-value 
	32 3.60 (-0.01, 7.22) 
	62 5.71 (2.51, 8.91) 2.11 (-1.01, 5.22) 0.1824 

	Analysis of Observed Cases Change from Baseline to Week (OC) 
	Analysis of Observed Cases Change from Baseline to Week (OC) 

	N 
	N 
	20 
	53 

	Adjusted Mean (95% CI) 
	Adjusted Mean (95% CI) 
	4.43 (-0.16, 9.01) 
	5.65 (1.81, 9.50) 

	Adjusted Mean Difference (95% CI) 
	Adjusted Mean Difference (95% CI) 
	1.22 (-2.93, 5.38) 

	p-value 
	p-value 
	0.5585 


	Source: Reviewer’s analysis 


	3.3 Evaluation of Safety 
	3.3 Evaluation of Safety 
	Please refer to Evaluation of Safety by Dr. Lawrence Rodichok. 


	4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 
	4 FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 
	4.1 Gender, Race, Age, and Geographic Region 
	4.1 Gender, Race, Age, and Geographic Region 
	Study BN40898 
	Study BN40898 

	There were only 6 male patients (2 in the placebo group and 4 in satralizumab group) in Study BN40898 and analysis by gender was not performed. There were 3 patients who were neither Asian or White and these 3 patients were excluded from analysis by race. 
	Among the 7 adolescents enrolled, there was 1 PDR in each of the treatment group. Due to the small number of adolescent patients, analysis by adolescents or adults was not performed. Instead, analysis of the primary endpoint by age was performed for age group <= 42 years and > 42 years, where 42 was the median age of the patient population. 
	Study BN40900 
	Study BN40900 

	The placebo group had only 1 male patient (3.1%) compared to 17 male patients (26.98%) in the satralizumab group, and analysis of time to PDR by sex was not be performed. 
	The following table presents analysis results of time to first PDR by subgroups where the number of patients in the subgroup is relatively large to provide a meaningful estimate. 
	Table 10 Analysis of Time to PDR by Subgroups of Age, Race, and Region 
	Table 10 Analysis of Time to PDR by Subgroups of Age, Race, and Region 
	Table 10 Analysis of Time to PDR by Subgroups of Age, Race, and Region 

	Age Group < 42 N (%) HR (95% CI) Nominal p-value > 42 N (%) HR (95% CI) Nominal p-value Race Asian N (%) HR (95% CI) Nominal p-value White N (%) HR (95% CI) Nominal p-value 
	Age Group < 42 N (%) HR (95% CI) Nominal p-value > 42 N (%) HR (95% CI) Nominal p-value Race Asian N (%) HR (95% CI) Nominal p-value White N (%) HR (95% CI) Nominal p-value 
	Study BN40898 Placebo N=42 Satralizumab N=41 20 (47.62) 22 (52.38) 22 (52.66) 0.51 (0.16, 1.61) 0.2472 19 (46.34) 0.29 (0.06, 1.36) 0.0965 18 (42.86) 21 (50.00) 17 (41.46) 0.15 (0.02, 1.23) 0.0419 24 (58.54) 0.50 (0.19, 1.32) 0.1533 
	Study BN40900 Placebo N=32 Satralizumab N=63 16 (50.00) 16 (50.00) 24 (38.10) 0.70 (0.27, 1.83) 0.4621 39 (61.90) 0.36 (0.13, 0.99) 0.0401 6 (18.75) 22 (68.75) 8 (12.70) 0.09 (0.01, 0.87) 0.0101 37 (58.73) 0.33 (0.13, 0.81) 0.0115 

	Region Asian 
	Region Asian 

	N (%) 
	N (%) 
	18 (42.86) 
	16 (39.02) 
	5 (15.63) 
	5 (7.94) 

	HR (95% CI) 
	HR (95% CI) 
	0.15 (0.02, 1.23) 
	Not estimable 

	Nominal p-value Europe/Other 
	Nominal p-value Europe/Other 
	0.0419 
	0.0101 

	N (%) 
	N (%) 
	24 (57.14) 
	25 (60.98) 
	27 (84.38) 
	58 (92.06) 

	HR (95% CI) 
	HR (95% CI) 
	0.50 (0.19, 1.28) 
	0.52 (0.25, 1.07) 

	Nominal p-value 
	Nominal p-value 
	0.1400 
	0.0701 


	Source: Reviewer’s analysis 
	In general, the hazard ratio was higher in the 42 years age group than in the > 42 years age group, and patients of race Asian or in Asian region had lower hazard ratio numerically. 
	< 


	4.2 Other Special/Subgroup Populations 
	4.2 Other Special/Subgroup Populations 
	Analysis by NMO status (NMO vs. NMOSD), AQP4 status (negative vs. positive), and Baseline ARR (1 or > 1) were performed (Table 11). The two studies did not provide consistent evidence that satralizumab was more effective in either NMO or NMOSD. The results from patients with baseline ARR=1 or ARR > 1 are similar. 
	It appeared that satralizumab might only be effective in patients with AQP4 positive. In the monotherapy study BN40900, the estimated hazard ratio of satralizumab/placebo was greater than 1 in patients whose AQP4 Status was negative. 
	Table 11 Analysis of Time to PDR by NMO Status, AQP4 Status and Baseline ARR 
	Table 11 Analysis of Time to PDR by NMO Status, AQP4 Status and Baseline ARR 
	Table 11 Analysis of Time to PDR by NMO Status, AQP4 Status and Baseline ARR 

	NMO Status NMO N (%) HR (95% CI) Nominal p-value NMOSD N (%) HR (95% CI) Nominal p-value AQP4 Status Negative N (%) HR (95% CI) Nominal p-value Positive N (%) HR (95% CI) Nominal p-value 
	NMO Status NMO N (%) HR (95% CI) Nominal p-value NMOSD N (%) HR (95% CI) Nominal p-value AQP4 Status Negative N (%) HR (95% CI) Nominal p-value Positive N (%) HR (95% CI) Nominal p-value 
	Study BN40898 Placebo N=42 Satralizumab N=41 28 (66.67) 14 (33.33) 33 (80.49) 0.31 (0.12, 0.85) 0.0169 8 (19.51) 0.63 (0.12, 3.33) 0.5813 14 (33.33) 28 (66.67) 14 (34.15) 0.66 (0.20, 2.24) 0.5047 27 (65.85) 0.21 (0.06, 0.75) 0.0086 
	Study BN40900 Placebo N=32 Satralizumab N=63 24 (75.00) 8 (25.00) 47 (74.60) 0.50 (0.23, 1.05) 0.0611 16 (25.40) 0.37 (0.05, 2.54) 0.2986 9 (28.13) 23 (71.88) 22 (34.92) 1.19 (0.30, 4.78) 0.8036 41 (65.08) 0.26 (0.11, 0.63) 0.0014 

	Baseline ARR ARR=1 
	Baseline ARR ARR=1 

	N (%) 
	N (%) 
	20 (47.62) 
	20 (48.78) 

	HR (95% CI) 
	HR (95% CI) 
	0.40 (0.13, 1.17) 

	Nominal p-value ARR>1 
	Nominal p-value ARR>1 
	0.0823 

	N (%) 
	N (%) 
	22 (52.38) 
	21 (51.22) 

	HR (95% CI) 
	HR (95% CI) 
	0.35 (0.09, 1.34) 

	Nominal p-value 
	Nominal p-value 
	0.1105 


	Source: Reviewer’s analysis 



	SUMMARY AND CONCLUSIONS 
	SUMMARY AND CONCLUSIONS 
	5.1 Statistical Issues 
	5.1 Statistical Issues 
	The availability of fibrinogen data and attempts to use these data for efficacy purpose allowed for a highly accurate prediction of treatment assignments to patients and estimations of HR. See Appendix for more details. 
	It is almost certain that such attempts had serious impact on the trial conduct. It is inconceivable that the sample size adjustment and change in the end of the study were not influenced by the knowledge of the effect of fibrinogen and estimation of HR. 

	5.2 Collective Evidence 
	5.2 Collective Evidence 
	The two studies showed statistically significant treatment difference in the primary endpoint of time to first protocol defined relapse that treatment of satralizumab reduced the risk of PDR. 

	5.3 Conclusions and Recommendations 
	5.3 Conclusions and Recommendations 
	The trial conduct was impacted by the two attempts of using fibrinogen data to obtain the interim efficacy results. Without such attempts, the course of the trial was likely to be different in terms of the trial duration and sample size without the attempts. The changes in the trial conduct without a pre-specified plan provided a better opportunity for the drug to show its effect under an optimized sample size adjustment and targeted number of relapse events. Under the original protocol with 70 patients and
	The determination of relapses might be less impacted due to reasons that relapses were reported by patients and guarded by adjudication process. Although treating physician had access of the fibrinogen data, the higher percentage of relapses adjudicated to be PDR in the placebo group than in the satralizumab group in both studies (Table 4 and Table 8) appeared to indicate that treating physician’s determinations of relapses were not likely influenced by fibrinogen data. 


	Appendix 
	Appendix 
	Introduction 
	Introduction 

	In May 2017, fibrinogen concentration data was used by two Chugai clinical science members to try to assume treatment assignment for the SA-307JG and SA-309JG studies. Individual treatment assignment assumptions were made based on the observed fibrinogen changes: when a clear decrease in fibrinogen levels was observed, it was assumed that the patient was treated with satralizumab. Biostatisticians calculated the hazard ratio (HR) based on suspected treatment assignment. The information was further shared wi
	Once informed of this activity in July 2017, Roche (a partner of Chugai then and Chugai later transferred sponsorship to Roche) raised concerns and Chugai started to investigate the potential scope of the issue. It was found in this initial investigation that a previous attempt to assume treatment assignment and calculation of HR occurred during November 2015. A teleconference was held between FDA and Chugai on December 7, 2017 at which a mitigation plan was developed. The mitigation plan included separate 
	Satralizumab is a monoclonal antibody that blocks both membrane-bound and circulating levels of interleukin-6 receptor (IL-6R). Given that the synthesis of fibrinogen is stimulated by interleukin-6 (IL-6) signaling, satralizumab is expected to reduce fibrinogen concentrations. This decrease has been observed previously in patients with rheumatoid arthritis (RA) treated with anti-IL-6R monoclonal antibodies. 
	Fibrinogen was included in the laboratory assessments of each study and was not blinded. The test results were accessible to the treating investigators and the sponsor medical monitoring team for regular safety assessment. Investigators assessing EDSS/FSS and the CEC members did not have access to the individual or aggregate fibrinogen results. 
	Timeline of Events 
	Timeline of Events 

	A SPA amendment to increase the number of events and the sample size of Study BN40900 was submitted to the FDA on 9 March 2016. The justification for this protocol amendment was stated as due to higher early relapse rate than expected based on the blinded review of the data. 
	Another SPA amendment for Study BN40900 was submitted on July 10, 2018, after Study BN40898 had been completed. The justification for the change was that the relapse rate had been much lower than expected and the double-blind period had extended well beyond the predicted end date of October 2017. Furthermore, the patient who had remained in the double-blind period for the longest period had been in the study for close to four years. 
	The following table presents a timeline of major events 
	Table 1 Timeline of Events..
	Table
	TR
	SA-307JG (BN40898) 
	SA309JG (BN40900) 

	First patient enrolled 
	First patient enrolled 
	2/20/2014 
	8/5/2014 

	At incident 1 in Nov. 2015 Number enrolled/planned PDR confirmed/planned 
	At incident 1 in Nov. 2015 Number enrolled/planned PDR confirmed/planned 
	76/70 9/26 
	36/70 9/19 

	March 9, 2016 
	March 9, 2016 
	SPA Amendment to increase the number of events from 19 to 44 and increase the sample size from 70 to 90 

	Until Protocol Amendment 6/1/2016 Number of PDR/Number enrolled HR p-value Until 19th PDR (8/9/2017) in original sample size of 70 Number of PDR/Number enrolled HR p-value 
	Until Protocol Amendment 6/1/2016 Number of PDR/Number enrolled HR p-value Until 19th PDR (8/9/2017) in original sample size of 70 Number of PDR/Number enrolled HR p-value 
	NA 
	PLB: 4/12, SAT: 8/27 0.75 0.6428 PLB: 8/22, SAT: 11/48 0.58 0.2414 

	At incident 2 in June 2017 Number enrolled/planned PDR confirmed/planned 
	At incident 2 in June 2017 Number enrolled/planned PDR confirmed/planned 
	80/70 21/26 
	95/90 22/44 

	Audit performed 
	Audit performed 
	December 2017 
	December 2017 

	December 2017 initial investigation Number enrolled PDR confirmed/planned 
	December 2017 initial investigation Number enrolled PDR confirmed/planned 
	83/70 23/26 
	95/90 29/44 

	COOD Number enrolled/planned PDR confirmed/planned 
	COOD Number enrolled/planned PDR confirmed/planned 
	6/6/2018 83/70 26/26 

	July 10, 2018 Number enrolled/planned PDR confirmed/planned 
	July 10, 2018 Number enrolled/planned PDR confirmed/planned 
	Protocol Amendment to end the study after last enrolled patient had been treated for 1.5 years 95/90 35/44 

	COOD Number enrolled/planned PDR confirmed/planned 
	COOD Number enrolled/planned PDR confirmed/planned 
	10/12/2018 95/90 35/44 


	Chugai Members Who were Aware of the Treatment Assumptions 
	Chugai Members Who were Aware of the Treatment Assumptions 

	The following tables present the lists of Chugai members who were aware of the treatment assumptions in the two incidents. 
	Figure
	Concordance between the Assumed and Actual treatment Assignment 
	Concordance between the Assumed and Actual treatment Assignment 

	It was reported that the concordance was high between the assumed treatment assignments made in 2015 and 2017 and the actual randomized treatment assignments. In the November 2015 attempt, there were only 3 out of 24 patients incorrectly assigned and 1 patient was unknown/not assigned for Study BN40898. The concordance for the June 2017 attempt for Study 40898 was 83%. 
	In the November 2015 attempt for Study BN40900, assumptions were difficult to make for 2 patients, the 4 scenarios were constructed to reflect the assumed treatment assignment. A scenario with relatively low concordance was presented in the following table. 
	The rage of accuracy ranged from 73.3% to 100%. Overall, the availability of fibrinogen results allowed for a highly accurate prediction of study treatment groups. 
	Table 2 Concordance between Assumed and Actual Treatment Assignment 
	November 2015 Number randomized Number assumed Agreement HR with assumed data HR with actual data 
	November 2015 Number randomized Number assumed Agreement HR with assumed data HR with actual data 
	November 2015 Number randomized Number assumed Agreement HR with assumed data HR with actual data 
	Study BN40898 Placebo Satralizumab 15 11 73.3% 9 9 100% NA 0.24 
	Study BN40900 Placebo Satralizumab 11 9 81.1% 25 23 92.0% 0.42 0.75 

	June 2017 
	June 2017 

	Number randomized 
	Number randomized 
	42 
	38 
	32 
	63 

	Number assumed 
	Number assumed 
	35 
	31 
	25 
	54 

	Agreement 
	Agreement 
	83.3% 
	81.6% 
	78.1% 
	85.7% 

	HR with assumed data 
	HR with assumed data 
	0.35 
	0.65 

	HR with actual data 
	HR with actual data 
	0.37 
	0.49 

	HR with actual data at CCOD 
	HR with actual data at CCOD 
	0.38 
	0.45 


	Potential source of bias 
	Potential source of bias 

	The Sponsor assessed three potential sources of bias related to the availability of the fibrinogen results: 
	1...
	1...
	1...
	Bias from sponsor based on treatment assignment assumptions from intrapatient changes in fibrinogen test results, subsequent calculation of primary endpoint hazard ratios (HRs) and Study BN40900 protocol amendments; 

	2...
	2...
	Study Management Team (SMT) bias based on access to the fibrinogen results; 

	3...
	3...
	Treating Investigator bias based on access to the fibrinogen results and potential..knowledge of the effects of IL-6R blockade on fibrinogen levels...


	The sponsor acknowledged that the treating investigators’ knowledge of the effects of IL-6R blockade on changes in fibrinogen levels and knowledge of the patients’ fibrinogen data could have led to bias at the treating investigator level. The Sponsor analyzed imbalances in the collection and reporting of data sensitive to bias and did not identify bias in data reporting at the treating investigator level. 
	Signature Page 1 of 1 

	This is a representation of an electronic record that was signed electronically. Following this are manifestations of any and all electronic signatures for this electronic record. 
	This is a representation of an electronic record that was signed electronically. Following this are manifestations of any and all electronic signatures for this electronic record. 
	Isl 
	XIAORONG YAN 0610112020 03:17:58 PM 
	KUN JIN 0610112020 04:16:48 PM I concur with the review. 
	HSIEN MING J HUNG 0610112020 04:34:29 PM 
	Reference ID: 4617530 






