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LIST OF ABBREVIATIONS 
Abbreviation Term 

AE Adverse event 

ALT Alanine aminotransferase 

AST Aspartate transferase 

aPTT Activated partial thromboplastin time 

AUC  Area under the concentration-time curve 

ANOVA Analysis of variance 

BMI Body mass index 

CI Confidence interval 

CL Clearance 

Cmax  Maximum activity 

CV Coefficient of variance 

DSMC Data Safety Monitoring Committee 

eCRF Electronic case report form 

EMA European Medicines Agency 

FAS Full analysis set 

FVIII Factor 8  

HBV Hepatitis B 

HCV Hepatitis C 

HIV Human immunodeficiency virus 

kg kilogram 

IR Incremental recovery 

IU International unit 

IV Intravenously 

MedDRA Medical Dictionary for Regulatory Activities Terminology 

MRT Mean residence time 

PK Pharmacokinetic 

PKAS Pharmacokinetic analysis set 

PT Prothrombin time 

PTP Previously treated patients 

rFVIII Recombinant factor 8 

SD Standard deviation 
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SAE Serious adverse event 

SAP Statistical analysis plan 

TEAE Treatment-emergent adverse event 

VWF von Willebrand factor 

Vss  Volume of distribution at steady state 
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1. INTRODUCTION 
This first-in-human study will evaluate the safety and tolerability of a single dose of BIVV001 
administered intravenously (IV) in subjects with severe hemophilia A (defined as <1 IU/dL 
[<1%] endogenous FVIII).  In addition, this study will provide data on the pharmacokinetics 
(PK) of this drug compared with that of a commercially available recombinant FVIII (rFVIII) 
product (Advate).   

This statistical analysis plan (SAP) describes the planned data summaries and statistical analyses 
to be performed for this study based on Protocol 242HA101 Version 6.0, dated 02 January 2018. 
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2. STUDY OBJECTIVES AND ENDPOINTS 

2.1. Study Objectives 

2.1.1. Primary Objective 

The primary objective of the study is to assess the safety and tolerability of a single intravenous 
(IV) administration of BIVV001 in adult previously treated patients (PTPs) with severe 
hemophilia A. 

2.1.2. Secondary Objective(s) 

The secondary objective of the study is to characterize the PK of BIVV001 after a single IV 
administration compared with the PK of Advate, with FVIII activity measured by the one-stage 
(activated partial thromboplastin time [aPTT]-based) clotting assay. 

2.1.3. Exploratory Objective(s) 

The exploratory objective of the study is to characterize the PK of BIVV001 after a single IV 
administration compared with the PK of Advate, with FVIII activity measured by the two-stage 
chromogenic assay. 

2.2. Study Endpoints 

2.2.1. Primary Endpoint 

The primary endpoints are as follows: 

• The occurrence of adverse events (AEs) 

• The occurrence of clinically significant abnormalities in laboratory tests, including 
development of inhibitors (neutralizing antibodies directed against FVIII) as determined 
by the Nijmegen-modified Bethesda assay  

Details of the analysis of primary endpoints are described in Section 9. 

2.2.2. Secondary Endpoint(s) 

The secondary endpoints are PK parameters based on the one-stage ([aPTT]-based) clotting 
assay, including but not limited to the following:  

• maximum activity (Cmax), half-life, clearance (CL), volume of distribution at steady state 
(Vss), area under the concentration-time curve from time 0 to infinity (AUC∞), mean 
residence time (MRT), incremental recovery (IR), and time to 1% above baseline for 
FVIII activity 

Details of the analysis of secondary endpoints are described in Section 8. 

2.2.3. Exploratory Endpoint(s) 

The exploratory endpoints are PK parameters based on the two-stage chromogenic assay, 
including but not limited to the following: 
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• Cmax, half-life, CL, Vss, AUC∞, MRT, IR, and time to 1% above baseline for FVIII 
activity  

Details of the analysis of exploratory endpoints are described in Section 8. 
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3. STUDY DESIGN 

3.1. Overall Study Design 
This is a Phase 1/2a, open-label, dose-escalation, multicenter study designed to evaluate the 
safety, tolerability, and PK of a single IV dose of BIVV001 in subjects with severe hemophilia A 
who have received at least 150 exposure days of prior FVIII treatment.  

Approximately 18 male PTPs aged 18 to 65 years will be enrolled:  approximately 8 subjects in 
the low-dose cohort (Advate 25 IU/kg and BIVV001 25 IU/kg) and approximately 10 subjects in 
a high-dose cohort (Advate 65 IU/kg and BIVV001 65 IU/kg).   

Each subject will be dosed with Advate followed by a PK sampling period.  Following a brief 
washout period, each subject will then be administered BIVV001 followed by a PK sampling 
period.  Subjects will undergo safety observation for 28 days following the injection of 
BIVV001, including sample collection for inhibitor assessments 14 and 28 days after the 
injection of BIVV001.  Subjects may resume treatment with their pre-study FVIII product during 
the 28-day observation period after completing Visit 14 activities (which include the 14-day 
inhibitor test).  Only subjects with adequate samples for PK and inhibitor characterization 
following both Advate and BIVV001 dosing will be considered evaluable; additional subjects 
will be enrolled as needed to ensure that at least 6 subjects in the low-dose cohort and 8 subjects 
in the high-dose cohort provide evaluable PK and inhibitor data. 

An independent Data Safety Monitoring Committee (DSMC) will evaluate the safety data from 
the study on an ongoing basis. 
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Figure 1: Study Schema 

 
* Screening may be extended up to 120 days with prior Sponsor approval.  If the Screening Period extends beyond 56 days, screening assessments must be 
repeated as specified in the protocol prior to dosing with Advate.  Washout duration at least 96 hours (4 days) from the most recent FVIII dose (prestudy FVIIII) 
for a conventional product, 120 hours (5 days) for an extended half-life FVIII product. 
** Washout duration at least 72 hours (3 days) from the Advate dose for the BIVV001 low-dose cohort, and at least 96 hours (4 days) for the BIVV001 high-
dose cohort.



Bioverativ, A Sanofi Company  Protocol 242HA101 
Statistical Analysis Plan   13 April 2018 

 13  
    

3.2. Statistical Hypothesis 
No formal statistical hypothesis will be tested. 

3.3. Sample Size Considerations 
The sample size for this study is based on the need to establish the initial safety profile of 
BIVV001 and characterize its PK profile.  The number of subjects who have severe hemophilia 
A is small; thus, the determination of sample size for this study is constrained by subject 
availability.  Approximately 18 subjects will be enrolled and treated.  Additional subjects may be 
enrolled to ensure that at least 6 subjects from the low-dose cohort and 8 subjects from the high-
dose cohort provide evaluable PK and inhibitor data. 

 
 

  
 

 
 

 
 

 
 

   

   

   

   

   

   

   
 

 
 

 
 

 

3.4. Randomization and Blinding 
This is an open-label study with no blinding or randomization.   

3.5. Interim Analysis 
No formal interim analyses are planned.   

At least one interim analysis will be performed when at least 3 subjects in the low dose cohort 
have completed the 28-day safety observation period and have available safety and PK data.  
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This analysis will focus on baseline demographic information, adverse events, and 
pharmacokinetic data and will be of a descriptive nature.  No formal hypothesis testing will be 
performed.     

The DSMC will review safety summaries and listings on a quarterly interval as well as on an ad 
hoc basis, as needed.  In addition, the DSMC will evaluate available data following the low dose 
cohort to determine the appropriateness of escalating to the high dose cohort once the following 
conditions have been met: a) inhibitor test results from samples collected 14 days after the 
BIVV001 injection are available for at least 6 of the 8 subjects in the low-dose cohort, and b) 
adequate PK sampling following the BIVV001 dose has been completed and safety assessment 
results through the end of PK sampling are available for all active subjects in the low-dose 
cohort.  Further details are provided in the DSMC charter. 

Other descriptive interim analyses may be performed as necessary to support dose regimen 
planning for future studies. 
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4. ANALYSIS POPULATIONS 

4.1. All-Enrolled Analysis Set 
The All-Enrolled Analysis Set is defined as all subjects who are enrolled into the study and have 
been assigned a unique subject identification number.    

4.2. Safety Analysis Set 
The Safety Analysis Set is defined as all subjects who receive at least one dose of Advate or 
BIVV001. 

4.3. Pharmacokinetic Analysis Set (PKAS) 
The Pharmacokinetic Analysis Set (PKAS) is defined as subjects who have adequate blood 
sample collections (following Advate or BIVV001 administration), to assess key PK parameters, 
as determined by the PK scientist.     
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5. DEFINITIONS AND DATA HANDLING 
Statistical analysis is being performed by Bioverativ, using SAS® version 9.4 or higher and, 
where appropriate, additional validated software.   

5.1. General Principles 
In general, the following approaches will be used in the analysis and summary of safety and PK 
endpoints, unless otherwise specified in this SAP.   

Safety and PK data will be summarized using standard summary statistics for continuous and 
categorical data.  Data will be summarized by study drug and dose level.   

Data collected at unscheduled visits will be excluded from analysis, unless otherwise specified.  
However, all analysis data, including data collected at unscheduled visits, will be listed in the 
subject data listings. 

No statistical hypothesis testing is planned. 

5.1.1. Definitions 

5.1.1.1. Screening Period 

The screening period starts after signing the study consent form and ends immediately prior to 
the first dose of Advate or BIVV001. 

5.1.1.2. Advate Dosing and PK Profile Period 

The Advate dosing and PK profile period is defined as the period starting at the dose of Advate 
and ending at the last Advate PK sampling time point.   

5.1.1.3. BIVV001 Dosing and PK Profile Period 

The BIVV001 dosing and PK profile period is defined as the period starting at the dose of 
BIVV001 and ending at the last BIVV001 PK sampling time point. 

5.1.1.4. Safety Observation Period During Advate Treatment 

The safety observation period during Advate treatment starts at the single dose administration of 
Advate and ends immediately prior to the single dose administration of BIVV001. 

5.1.1.5. Safety Observation Period During BIVV001 Treatment 

The safety observation period during BIVV001 treatment starts at the single dose administration 
of BIVV001 and ends at the 28-day visit or time of early withdrawal.  Subjects may resume 
treatment with their pre-study FVIII product during the 28-day safety observation period after 
completing Visit 14 activities (which include the 14-day inhibitor test).     
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5.1.1.6. Safety Observation Period During Pre-study FVIII Product Use 

The safety observation period during pre-study FVIII product use starts at the first dose of pre-
study FVIII product during the BIVV001 Treatment Period and ends at the 28-day visit or time 
of early withdrawal.   

5.1.1.7. Major Surgical Period 

The major surgical period starts at the date and time of the major surgery and ends at the date 
and time that routine prophylaxis is resumed.  If there is no record for routine prophylaxis after 
the date of major surgery, then the major surgical period will end at the hospital discharge date.     

5.1.1.8. Study Day 

Study day is defined as the number of days relative to the date of first dose of study drug and 
starts on Day 1.  Study day will be calculated relative to the Advate dose date as well as the 
BIVV001 dose date.     

Study day relative to the Advate dose will be calculated as (date of event – date of Advate 
administration + 1).  If a repeat Advate dose is administered, study day relative to the Advate 
dose will be calculated based on the first Advate dose administered. 

Study day relative to the BIVV001 dose will be calculated as (date of event – date of BIVV001 
administration + 1). 

For laboratory data, days from treatment is calculated as (sample collection date – date of Advate 
administration) for the Screening period; (sample collection date – date of Advate administration 
+ 1) for the Advate treatment period; and (sample collection date – date of BIVV001 
administration + 1) for the BIVV001 treatment period.  

Incomplete dates will be imputed for the calculation of study days, unless specified otherwise: 

• If missing day only, the start date will be imputed as the first day of the month, while the 
end date will be imputed as the last day of the month 

• If missing day and month, the start date will be imputed as the first day of the year, while 
the end date will be imputed as the last day of the year 

5.1.1.9. Baseline 

Unless otherwise specified, baseline will be defined as the last non-missing measurement taken 
prior to the first dose of study drug (Advate or BIVV001).  

5.1.1.10. Visit Windows 

It is expected that all visits will occur according to the protocol schedule of assessments.  All 
data will be tabulated per the evaluation visit as recorded on the electronic case report form 
(eCRF) even if the assessment is outside of the window for that study visit.  Unscheduled visits 
will be included in data listings, but no assignment to a study visit will be made for the purpose 
of summary tabulations. 

In the occurrence of repeat assessments within the same visit window, the last evaluation will be 
used for analysis. 
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5.1.2. Pooling Sites for Analysis 

Data from all investigational sites will be pooled for the analysis, and no separate analysis by site 
will be performed.   

5.1.3. Handling of Missing Data 

No imputation due to missing data will be applied. 

For the analysis datasets of AEs and concomitant medications/procedures, if the start/stop date of 
an AE/concomitant medication is missing or partial, the corresponding study day will be left 
blank.  However, inferences will be made from the partial and missing dates to classify 
medications as prior and/or concomitant and AEs as treatment emergent or not treatment 
emergent.  These inferences are described in Section 6.4 and Section 9.1, respectively. 

5.2. Data Summaries  

5.2.1. Continuous Variables 

Continuous variables will be summarized using descriptive statistics including the number of 
non-missing values (n), mean, standard deviation (SD), median, minimum, and maximum.  
Where specified in the table shells, the 25th and 75th percentiles will also be provided. 

Pharmacokinetic parameters will also be summarized using the geometric mean and percent 
coefficient of variation (%CV).   

Means (arithmetic and geometric), medians, confidence intervals, and 25th and 75th percentiles 
will be presented to one decimal place beyond that with which the data was captured.  Standard 
deviations will be presented to two decimal places beyond that with which the data was captured.  
Minimum and maximum will be displayed to the same number of decimal places as that with 
which the data was captured.  %CV will be displayed to one decimal place for all PK parameters. 

5.2.2. Categorical Variables 

Categorical variables will be summarized by counts and percentages.  All percentages will be 
rounded to one decimal place.  The percentage will be suppressed when the count is zero.  
Unless otherwise specified, the denominator for all percentages will be the overall number of 
subjects (or other experimental unit, eg bleeding episodes) with non-missing data for a given 
summarization. 
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6. STUDY POPULATION 

6.1. Disposition of Subjects 
Subject disposition will be summarized for each dose level and overall using the All-Enrolled 
Analysis Set.  The table will present the number and percentage of subjects in the Safety 
Analysis Set and the PK Analysis Set.  In addition, the number of subjects who completed the 
study and the number of subjects who discontinued from the study early, including the primary 
reason for discontinuation, will be tabulated.   

Subject disposition, including date of last visit and reason for early discontinuation, for subjects 
who did not complete the study, will be provided in a listing.   

6.2. Demographic and Baseline Disease Characteristics 

6.2.1. Demographics 

Demographics will be summarized by dose level and overall using the Safety Analysis Set.   

Demographic characteristics will include age, height, weight, and body mass index (BMI) at 
screening plus race, ethnicity, and country.  Age will be summarized both as a continuous 
variable using descriptive statistics and categorically (<18, 18-24, 25-34, 35-44, 45-54, 55-64, ≥ 
65 years).  Height, weight, and BMI will be summarized using descriptive statistics where BMI 
is calculated as weight (kg) / height (m2).  Race, ethnicity, and country (United States, Japan) 
will be summarized categorically by number and percentage of subjects. 

Demographics will also be presented in a listing using the All-Enrolled Analysis Set. 

6.2.2. General Medical and Surgical History 

Medical and surgical history will be recorded at screening.  The number and percentage of 
subjects with any medical and surgical history will be summarized for each body system overall 
and by dose level using the Safety Analysis Set.  A patient will be counted only once if the 
patient reported one or more occurrences of the same body system. 

Medical and surgical history, including specific details, will also be presented in a listing using 
the All-Enrolled Analysis Set. 

6.2.3. Hemophilia History 

Hemophilia medical and bleeding history will be reported at screening and will be summarized 
by dose level and overall for the Safety Analysis Set.     

Categorical summaries will be provided for lowest documented historical FVIII level (<1%, 
≥1%), family inhibitor history, human immunodeficiency virus (HIV) status, Hepatitis C (HCV) 
status, Hepatitis B (HBV) status, blood type, , Rh factor, 
vaccination history, and types of FVIII product previously administered at study entry.   

Time since diagnosis of hemophilia, number of bleeds in the past 3 months and typical dosing 
for treatment of bleeds (minor, moderate, major) will be summarized with descriptive statistics. 
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In addition, a summary of the most recent pre-study FVIII regimen and other prior FVIII 
regimens used in the past 3 months will be provided including categories for most recent pre-
study FVIII regimen (prophylaxis, on-demand), time on pre-study regimen (>12 months, 6-12 
months, < 6 months), and the frequency of injections for those subjects who indicated 
prophylaxis as their most recent pre-study regimen.  

Hemophilia medical and bleeding history will also be presented in listings using the All-Enrolled 
Analysis Set. 

6.3. Protocol Deviations 
All protocol deviations will be recorded throughout the study.  The overall number of subjects 
with major protocol deviations will be summarized by category using the Safety Analysis Set. 

Protocol deviations will also be presented in listings using the All-Enrolled Analysis Set. 

6.4. Non-study Drug Medications 

6.4.1. Prior and Concomitant Medications 

Prior medications include all medications taken within 30 days prior to the administration of the 
first dose of Advate. 

A concomitant medication is any drug or substance administered from Day 1 of the study 
through the last study visit.  Medications with missing start dates will be assumed to be 
concomitant, unless the stop date is before the Advate dosing date. 

Data on both prior and concomitant medications will be summarized by dose level and overall 
for the Safety Analysis Set.  In addition, prior and concomitant medications will also be 
presented in data listings for the All-Enrolled Analysis Set.  In these listings, medications taken 
during a major surgical period will be flagged.   

Number of days from study drug administration (both for Advate and BIVV001) to the start date 
of the medication will be included and calculated using the following formula: 

If medication start date is on or after study drug administration, days from study drug 
administration = medication start date – study drug administration date + 1.  If medication start 
date is before study drug administration, days from study drug administration = medication start 
date – study drug administration date. 

Number of days from study drug administration to the stop date of prior or concomitant 
medication will be calculated similarly.  

If start or stop dates are incomplete or missing, then the number of days from study drug 
administration to the start/stop date will be reported as missing – no imputation of dates will be 
performed. 

6.4.2. Other Therapies and Procedures 

Other therapies and procedures will be displayed in a data listing for the All-Enrolled Analysis 
Set.  The listing will include therapy or procedure name, start date, end date, reason for therapy 
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or procedure and whether the procedure was considered surgical and the surgery category 
(minor/major). 

6.5. Study Drug 
Study drug administration for both Advate and BIVV001 will be listed using the Safety Analysis 
Set.  This includes the study drug administered, lot number, nominal IU amount administered per 
vial, actual IU amount administered per vial, number of vials injected, total actual IU injected, 
total volume injected, and infusion start and stop dates and times. 

6.6. Bleeding Episodes 
As this is a safety and PK study, the doses of Advate and BIVV001 being administered are not 
intended to provide the subject optimal protection from new bleeding episodes.  Bleeding 
episodes will be collected during the study including date and time of bleeding episodes, location 
of bleed, type of bleed, and treatment for bleed. If bleed is treated with FVIII infusion, the date 
and time of infusion will be collected.  

Bleeding episodes will be presented by dose level and subject in a data listing. 
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7. EFFICACY ANALYSES 
No efficacy analyses are planned for this study.  However, the PK evaluation will provide an 
initial understanding of the efficacy of BIVV001 in humans, consistent with the view from the 
European Medicines Agency (EMA) guidelines that PK data are considered the most important 
surrogate markers for efficacy of a new FVIII product. 
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8. PHARMACOKINETIC ANALYSES 
All PK analyses will be performed based on the PK analysis set (PKAS).    The detailed 
methodology and software used will be documented in the PK report. 

8.1. Summary of FVIII Activity 
For Advate (FVIII) treatment, FVIII activity (one-stage clotting and chromogenic assays) will be 
assessed at screening, just prior to the administration of Advate (pre- dose of 25 IU/kg or 65 
IU/kg) at 0.5, 1, 6, 24, 48, and 72 hours post-injection.  

For BIVV001 treatment, FVIII activity (one-stage clotting and chromogenic assays) will be 
assessed just prior to the administration of BIVV001 and at 0.17, 0.5, 1, 3, 6, 9, 24, 48, 72, 96, 
120, 168, and 240 hours (10 days) post injection for subjects administered the low dose of 
BIVV001 and additionally at 288 and 336 hours (14 days) post injection for those subjects 
administered the high dose of BIVV001 and at the End of Study/Early Termination Visit.  

Hours from treatment will be calculated as the time elapsed from initiation of the Advate 
injection to sample collection for the Screening period and Advate treatment period or as the 
time elapsed from initiation of the BIVV001 injection to sample collection for the BIVV001 
treatment period. 

FVIII activity will be summarized by study drug, dose level, visit, and by one-stage clotting 
assay and two-stage chromogenic assay, respectively and presented in one data listing for each 
study drug for the Safety Analysis Set.  Summary descriptive statistics will include the number 
of non-missing values, mean, geometric mean, standard deviation, percent coefficient of 
variation, minimum, and maximum. 

FVIII activity versus time profiles will be plotted in both original and log scale for each subject 
by study drug for both assays. In addition, the mean FVIII activity versus time profiles at each 
dose level will be constructed for the two study drugs in the original and log scale for both 
assays. 

8.2. PK Parameter Analysis 
All individual PK parameter calculations will be performed using actual time points calculated 
relative to the time of starting administration of Advate or BIVV001.  

Individual PK parameter estimates will be listed for each subject and summarized descriptively 
by drug and dose level group for both FVIII activity assays. Summary descriptive statistics will 
include the number of observations, arithmetic and geometric means, standard deviation, 
coefficient of variation, minimum, and maximum. 

An analysis of variance model with factors for drug and subject will be used to compare 
BIVV001 to Advate for the analysis of selected PK parameters, including but not limited to Cmax, 
t½, CL, Vss, AUC∞, MRT, IR, and time to 1% above baseline for FVIII activity. Analyses will be 
performed for each dose level separately. PK parameters will be log-transformed for these 
analyses, and estimated means, mean differences, and CIs on the log scale will be exponentiated 
to obtain estimates for geometric means, geometric mean ratios, and CIs, respectively, on the 
original scale.    
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9. SAFETY ANALYSES 
All safety analyses will be conducted using the Safety Analysis Set. 

9.1. Adverse Events 
Adverse events will be classified using the Medical Dictionary for Regulatory Activities 
(MedDRA) System Organ Classes and Preferred Terms (Version 20.0 or later). Any AE 
experienced by the subject from the day of signing the Informed Consent Form until 28 days 
after BIVV001 administration will be recorded on the eCRF, regardless of the severity of the 
event or its relationship to study treatment. 

A treatment-emergent AE (TEAE) is defined as any adverse event that begins on or after the 
study treatment (Advate or BIVV001) and within 28 days after BIVV001 administration. AEs 
with missing start dates will be assumed to be treatment-emergent, unless the stop date is before 
the dosing date.  An AE starting on or after the single dose of study-administered Advate but 
before the single dose of study-administered BIVV001 will be counted in the Advate Treatment 
Period.  An AE starting on or after the single administration of study-administered BIVV001 and 
up to the end of study will be counted in the BIVV001 Treatment Period.  During the BIVV001 
Treatment Period, subjects may resume treatment with their pre-study FVIII product after 
completing Visit 14 activities.  Adverse events that occur during pre-study FVIII product use 
will be summarized in the BIVV Treatment Period summaries as well as in a separate summary.  
Adverse events that occur during a major surgical period will be listed separately and will not be 
included in the AE summary tables. 

In general, AEs will be summarized by subject incidence by dose level and overall for the 
BIVV001 Treatment Period and separately for the Advate Treatment Period.  In addition, all AEs 
will be presented in a data listing by dose level and subject.  In this listing, AEs that occur prior 
to study treatment and AEs that occur during a major surgical period will be flagged.   

9.1.1. Overall Summary of Treatment-Emergent Adverse Events 

An overall summary of treatment-emergent adverse events (TEAEs) will be provided which 
tabulates the number and percentage of subjects who experience a TEAE, related TEAE, 
treatment-emergent SAE, related treatment-emergent SAE, and the number and percentage of 
subjects who withdrew from the study due to an AE.  The overall summary will be provided by 
dose level for the BIVV001 Treatment Period and separately by dose level for the Advate 
Treatment Period. 

9.1.2. Treatment-Emergent Adverse Events   

The incidence of TEAEs will be presented by system organ class, preferred term, and dose level 
for the BIVV001 Treatment Period and separately for the Advate Treatment Period.  In addition, 
the incidence of TEAEs will be presented by preferred term in descending order of incidence.  In 
these summaries, adverse events that occur during pre-study FVIII product use will be 
summarized in the BIVV Treatment Period as well as in a separate summary. At each level of 
patient summarization, a patient is counted once if the patient reported one or more events. 
Percentages will be based on the number of patients at each dose level for the Safety Analysis 
Set. 
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9.1.3. Severity of Adverse Events 

The severity of AEs will be recorded on the AE form as “Mild”, “Moderate”, or “Severe”.  A 
summary of TEAEs by system organ class, preferred term, dose level, and severity will be 
presented for the BIVV001 Treatment Period and separately for the Advate Treatment Period. 

In addition, all severe adverse events will be presented in data listings by dose level and subject.   

9.1.4. Relationship of Adverse Events to Study Drug 

Treatment-emergent AEs will be classified by relationship to study drug as “Not Related”, 
“Related to Advate”, or “Related to BIVV001”.  A summary of related TEAEs by system organ 
class, preferred term, and dose level will be presented for the BIVV001 Treatment Period and 
separately for the Advate Treatment Period. 

In addition, all related adverse events will be presented in data listings by dose level and subject.   

9.1.5. Serious Adverse Events 

Any AE reported as resulting in death, immediate risk of death (life threatening), inpatient 
hospitalization or prolongation of existing hospitalization, persistent or significant 
disability/incapacity, or a congenital/anomaly/birth defect will be classified as serious adverse 
event (SAE). An SAE may also be any other medically important event that, in the opinion of the 
Investigator, may jeopardize the patient or may require intervention to prevent one of the other 
outcomes listed above.  

A summary of treatment-emergent SAEs by system organ class, preferred term, and dose level 
will be presented for the BIVV001 Treatment Period and separately for the Advate Treatment 
Period. 

In addition, all SAEs will be presented in data listings by dose level and subject. 

9.1.6. Adverse Events Leading to Study Withdrawal 

All AEs reported on the AE form with the question “Was the subject terminated from study due 
to this AE” answered “Yes” will be presented in data listings by dose level and subject.    

9.1.7. Death 

All patient deaths during the study will be recorded on the Death form and will be presented in 
data listings by dose level and subject.   

9.2. Clinical Laboratory Evaluations 
The following protocol required laboratory tests will be performed: 

• Hematology:  red blood cell count, white blood cell count and differential, platelet count, 
hemoglobin, and hematocrit  

• Clinical chemistry:  ALT; AST; alkaline phosphatase; gamma-glutamyl transferase; 
bilirubin; blood urea nitrogen; creatinine; glucose; total protein; sodium; potassium; and 
chloride 
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• Urinalysis:  specific gravity; pH; color; appearance; leukocyte esterase; protein; glucose; 
ketones; occult blood; bilirubin; urobilinogen; nitrite; and microscopic examination of 
urine sediment 

• Coagulation and thrombosis markers:  prothrombin time (PT); aPTT; d-dimer; 
international normalized ratio; thrombin anti thrombin complex; prothrombin fragment 
1.2; and the von Willebrand comprehensive panel (which includes assessments of FVIII 
activity, VWF ristocetin cofactor activity, and VWF antigen) 

•  
 

 

• Detection of FVIII inhibitors, as determined by the Nijmegen modified Bethesda assay.  
A subject’s blood will be considered to be positive for FVIII inhibitor when an initial test 
result of ≥0.6 BU/mL is identified and confirmed by a subsequent test result from an 
independent blood sample collected within 2 to 4 weeks of the first positive sample.  

Refer to Section 5 of the protocol for the timing of assessments.   

Laboratory assessments taken during the surgery period will be listed only and will not be 
included in the laboratory data summaries. 

9.2.1. Hematology and Chemistry 

Hematology and chemistry data and change from baseline will be summarized over time using 
descriptive statistics for each drug and dose level group using the Safety Analysis Set.  The data 
will also be presented in a listing using the Safety Analysis Set. A flag for lab results outside the 
reported normal range will be included in the listing. In addition, lab results that occur during a 
major surgical period will be flagged.    

9.2.2. Urinalysis 

Urinalysis data will be presented in a listing using the Safety Analysis Set. A flag for lab results 
outside the reported normal range will be included in the listing.  In addition, lab results that 
occur during a major surgical period will be flagged. 

9.2.3. Coagulation Parameters  

Samples for coagulation parameters (PT, aPTT, D-dimer, international normalized ratio, 
thrombin-anti-thrombin, and prothrombin fragment 1.2, and vWF) will be collected at Screening, 
Visits 2 and 3 (pre-injection for Advate and 1, 6, and 24 hours post-injection), Visits 6 and 7 
(pre-injection for BIVV001 and 1, 6, and 24 hours post-injection), Visit 14 (14 days post-
injection for BIVV001), and at the End of Study/Early Termination Visit.  

Hours from treatment will be calculated as the time elapsed from initiation of the Advate 
injection to sample collection for the Screening period and Advate treatment period or as the 
time elapsed from initiation of the BIVV001 injection to sample collection for the BIVV001 
treatment period. 
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Coagulation data and change from baseline will be summarized over time using descriptive 
statistics for each drug and dose level group using the Safety Analysis Set. The data will also be 
presented in a data listing using the Safety Analysis Set.  

9.2.4. Inhibitor Development using the Nijmegen-modified Bethesda Assay  

An inhibitor assessment using the Nijmegen-modified Bethesda assay will be performed for all 
subjects at Screening, Visit 2 (pre-injection for Advate), Visit 6 (pre-injection for BIVV001), 
Visit 14 (14 days post-injection for BIVV001) and the End of Study/Early Termination Visit.  

The number and percentage of subjects who test positive for inhibitor will be presented for each 
drug by dose level.    In addition, inhibitor status will be presented by dose level and subject in a 
listing using the Safety Analysis Set. 

9.2.5. Anti-rFVIIIFc-VWF-XTEN Antibodies 

The plasma samples for anti-rFVIIIFc-VWF-XTEN antibody will be collected at Screening, 
Visit 2 (pre-injection for Advate), Visit 6 (pre-injection for BIVV001), Visit 14 (14 days post-
injection for BIVV001) and the End of Study/Early Termination Visit.  

The number and percentage of subjects who test positive for anti-rFVIIIFc-VWF-XTEN 
antibodies will be presented by dose level.  In addition, antibody status will be presented by dose 
level and subject in a listing using the Safety Analysis Set.   

   

 
 

  

 

9.3. Physical Examination 
Physical examination will be performed at Screening and the End of Study/Early Termination 
Visit. The physical exam will include the following: dermatological, HEENT, respiratory, 
cardiovascular, gastrointestinal, endocrine/metabolic, genitourinary, neurological/psychiatric, 
hematologic/lymphatic, musculoskeletal, allergies, general appearance, and other findings of 
note.  

Physical examination results will be presented for abnormal findings by dose level and subject in 
a data listing using the All-Enrolled Analysis Set.   

9.4. Vital Signs 
Vital signs include blood pressure, pulse, respiratory rate, and oral temperature.  Vital sign data 
and change from baseline will be summarized over time using descriptive statistics for each drug 
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and dose level using the Safety Analysis Set.  The data will also be presented by dose level and 
subject in a data listing using the Safety Analysis Set.  
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10. CHANGES FROM PROTOCOL-SPECIFIED ANALYSES 
Changes to the planned analyses from the final protocol are listed below. 

Interim Analysis 

The timing of the interim analysis was changed to allow for an earlier descriptive analysis after 
at least 3 subjects have completed the 28-day safety observation period and have available safety 
and PK data instead of including the entire low dose cohort.  The interim analysis will be of a 
descriptive nature and no formal hypothesis testing will be performed. 

Pharmacokinetic Analysis Set (PKAS) 

The definition of the PKAS was clarified by the clinical pharmacologist as all subjects who have 
adequate blood sample collections (following Advate or BIVV001 administration) to assess key 
PK parameters, as determined by the PK scientist.  The final protocol defined the PKAS as all 
subjects who complete the relevant blood sample collections (following Advate or BIVV001 
administration), enabling acceptable determination of all key PK parameters, as determined by 
the PK scientist. 



Bioverativ, A Sanofi Company  Protocol 242HA101 
Statistical Analysis Plan   13 April 2018 

 30  
    

11. REFERENCES 
1. Banerjee, S, and Roy, A. 2014. Linear Algebra and Matrix Analysis for Statistics. CRC 

Press, Boca Raton FL, USA 

2. Björkman S. Prophylactic dosing of factor VIII and factor IX from a clinical 
pharmacokinetic perspective. Haemophilia. 2003;9 Suppl 1:101-8; discussion 109-10. 

3. Björkman S, Blanchette VS, Fischer K, et al. Comparative pharmacokinetics of plasma- 
and albumin-free recombinant factor VIII in children and adults: the influence of blood 
sampling schedule on observed age-related differences and implications for dose 
tailoring. J Thromb Haemost. 2010;8(4):730-6. 

4. Bjorkman S. Evaluation of the TCIWorks Bayesian computer program for estimation of 
individual pharmacokinetics of FVIII. Haemophilia. 2011;17(1):e239-40. Epub 
2010/08/25. 

5. Björkman S. Population pharmacokinetics of recombinant factor IX: implications for 
dose tailoring. Haemophilia. 2013a. 

6. Bolton-Maggs PH, Pasi KJ. Haemophilias A and B. Lancet. 2003;361(9371):1801-9.  

7. Colvin BT, Astermark J, Fischer K, et al. European principles of haemophilia care. 
Haemophilia. 2008;14(2):361-74.  

8. European Medicines Agency. Guideline on the clinical investigation of recombinant and 
human plasma-derived factor VIII products. EMA/CHMP/BPWP/144533/2009. July 21, 
2011. 
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2011/08/
WC500109692.pdf.  

9. Mannucci PM, Tuddenham EG. The hemophilias--from royal genes to gene therapy. N 
Engl J Med. 2001;344(23):1773-9.  

10. MASAC Recommendation #190 Concerning Products Licensed for the Treatment of 
Hemophilia and Other Bleeding Disorders. March 2009 (Replaced by Recommendation 
#215, November 2012). New York, NY: National Hemophilia Foundation. 
http://www.hemophilia.org/NHFWeb/Resource/StaticPages/menu0/menu5/menu57/masa
c190.pdf.  

11. Quenouille, M. H. (1956). "Notes on Bias in Estimation". Biometrika 43 (3-4): 353–360. 

12. Rodriguez-Merchan EC. Management of musculoskeletal complications of hemophilia. 
Semin Thromb Hemost. 2003;29(1):87-96.  

13. Tukey, J. W. (1958). Bias and confidence in not-quite large samples. Annals of 
Mathematical Statistics. Vol. 29, No. 2, pp. 614-614. 

14. Skinner MW. WFH: Closing the global gap--achieving optimal care. Haemophilia. 
2012;18 Suppl 4:1-12. 

15. WFH Report on the Annual Global Survey 2004. Montreal, Quebec: World Federation of 
Hemophilia; 2005.  



Bioverativ, A Sanofi Company  Protocol 242HA101 
Statistical Analysis Plan   13 April 2018 

 31  
    

16. WFH. Guidelines for the management of hemophilia. 2nd edition. Montréal, Québec: 
World Federation of Hemophilia; 2012. p. 1-76. 



Bioverativ, A Sanofi Company  Protocol 242HA101 
Statistical Analysis Plan   13 April 2018 

 32  
    

12. APPENDIX 

12.1. Tables, Listings, Figures 
Tables  

Title 

Disposition and Demographics 

Summary of Subject Disposition 

Summary of Enrollment by Country and Site 

Summary of Subjects Attending Each Visit 

Summary of Demographic and Baseline Characteristics 

Summary of Medical and Surgical History 

Summary of Hemophilia History 

Summary of Most Recent Pre-study FVIII Regimen 

Summary of Major Protocol Deviations 

Summary of Prior Medications 

Summary of Concomitant Medications 
 

Pharmacokinetics 

Summary of FVIII Activity Levels Based on One-stage aPTT Clotting Assay 

Summary of FVIII Activity Levels Based on Two-stage Chromogenic Assay 

Summary of Pharmacokinetic Parameters for FVIII Activity Based on One-stage aPTT Clotting Assay 

Summary of Pharmacokinetic Parameters for FVIII Activity Based on Two-stage Chromogenic Assay 

Summary of Comparison of Advate and BIVV001 PK Parameters for FVIII Activity Based on One-stage aPTT 
Assay 

Summary of Comparison of Advate and BIVV001 PK Parameters for FVIII Activity Based on Two-stage 
Chromogenic Assay 

Safety 

Overall Summary of Treatment-emergent Adverse Events During BIVV001 Treatment Period 

Overall Summary of Treatment-emergent Adverse Events During Advate Treatment Period 

Summary of Treatment-emergent Adverse Events by System Organ Class and Preferred Term During BIVV001 
Treatment Period 

Summary of Treatment-emergent Adverse Events by System Organ Class and Preferred Term During Advate 
Treatment Period 

Summary of Treatment-emergent Adverse Events by Preferred Term in Descending Order of Incidence During 
BIVV001 Treatment Period 

Summary of Treatment-emergent Adverse Events by Preferred Term in Descending Order of Incidence During 
Advate Treatment Period 
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Title 

Summary of Treatment-emergent Adverse Events by System Organ Class, Preferred Term, and Severity During 
BIVV001 Treatment Period 

Summary of Treatment-emergent Adverse Events by System Organ Class, Preferred Term, and Severity During 
Advate Treatment Period 

Summary of Related Treatment-emergent Adverse Events by System Organ Class and Preferred Term During 
BIVV001 Treatment Period 

Summary of Related Treatment-emergent Adverse Events by System Organ Class and Preferred Term During 
Advate Treatment Period 

Summary of Serious Treatment-emergent Adverse Events by System Organ Class and Preferred Term During 
BIVV001 Treatment Period 

Summary of Serious Treatment-emergent Adverse Events by System Organ Class and Preferred Term During 
Advate Treatment Period 

Summary of Laboratory Results: Hematology  

Summary of Laboratory Results: Chemistry  

Summary of Coagulation Parameters 

Summary of Vital Signs 

Summary of Anti-rFVIIIFc-vWF-XTEN Antibody Status 

Summary of Inhibitor Development by Nijmegen-modified Bethesda Assay 

Listings 

Title 

Listing of Subject Disposition 

Listing of Lot Numbers 

Listing of Protocol Deviations 

Listing of Demographic and Baseline Disease Characteristics 

Listing of Medical and Surgical History 

Listing of Hemophilia History – Diagnosis and Diagnostic Factors 

Listing of Hemophilia History – Prior and Most Recent Pre-study FVIII Regimen 

Listing of Hemophilia History – Dosing History 

Listing of Prior and Concomitant Medications 

Listing of Other Therapy or Concomitant Procedures 

Listing of Major/Minor Surgeries 

Listing of Study Drug Administration 

Listing of FVIII Activity Levels 

Listing of Adverse Events 

Listing of Severe Adverse Events 

Listing of Related Adverse Events 
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Title 

Listing of Serious Adverse Events 

Listing of Adverse Events Leading to Study Withdrawal 

Listing of Adverse Events During Major Surgical Period 

Listing of Deaths 

Listing of Laboratory Values:  Hematology  

Listing of Laboratory Values:  Chemistry 

Listing of Laboratory Values:  Urinalysis 

Listing of Coagulation Parameters 

 

Listing of Inhibitor Development by Nijmegen-modified Bethesda Assay 

Listing of Anti-rFVIIIFc-VWF-XTEN Antibodies 

Listing of Vital Signs 

Listing of Physical Examination Results 

Listing of Bleeding Episodes 

Figures 

Title 

Observed FVIII Activity Over Time by Subject:  One-stage aPTT Clotting Assay (Linear Scale) 

Observed FVIII Activity Over Time by Subject:  One-stage aPTT Clotting Assay (Log Scale) 

Observed FVIII Activity Over Time by Subject:  Two-stage Chromogenic Clotting Assay (Linear Scale) 

Observed FVIII Activity Over Time by Subject:  Two-stage Chromogenic Clotting Assay (Log Scale) 

Mean FVIII Activity Over Time:  One-stage aPTT Clotting Assay (Linear Scale) 

Mean FVIII Activity Over Time:  One-stage aPTT Clotting Assay (Log Scale) 

Mean FVIII Activity Over Time:  Two-stage Chromogenic Clotting Assay (Linear Scale) 

Mean FVIII Activity Over Time:  Two-stage Chromogenic Clotting Assay (Log Scale) 

Mean FVIII Activity Over Time by Dose Level:  One-stage aPTT Clotting Assay (Linear Scale) 

Mean FVIII Activity Over Time by Dose Level:  One-stage aPTT Clotting Assay (Log Scale) 

Mean FVIII Activity Over Time by Dose Level:  Two-stage Chromogenic Clotting Assay (Linear Scale) 

Mean FVIII Activity Over Time by Dose Level:  Two-stage Chromogenic Clotting Assay (Log Scale) 
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