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1 Introduction 
The purpose of this statistical analysis plan (SAP) is to describe the implementation of the 
statistical analysis planned in the protocol of study COMB157G23101.  
The content of this SAP is based on protocol OMB157G23101 version 03.  
Data will be analyzed by Novartis or a contracted contract research organization (CRO) 
according to the data analysis section 12 of the study protocol. Important information is given 
in the following sections and details will be provided, as applicable, in Appendix 16.1.9 of the 
CSR. 

1.1 Study design 
This is a single arm, prospective, multicentre and open-label, 96-week study to evaluate the 
treatment effectiveness of ofatumumab (OMB157) in subjects with relapsing MS transitioning 
from any fumarate-based RMS approved therapy, such as DMF or DRF, or fingolimod due to 
breakthrough disease activity. A total of approximately 555 eligible subjects will receive open-
label ofatumumab 20 mg s.c. every 4 weeks (after an initial loading regimen of three weekly 20 
mg doses in the first 14 days). 
The study is divided into three parts: Part 1 - Screening period, Part 2 - Treatment period, Part 
3 - Safety follow-up. 

Figure 1-1 Study Design 
 

 
Transition period is described in protocol Section 6.6.1.  
Part 1 - Screening (and transition) period 
The Screening period can last up to 60 days and consists of two sections; namely Screening 
section and Baseline section. The Screening period will include the transition period (see 
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protocol Section 6.6.1 for details around subjects transitioning from either a fumarate therapy 
or fingolimod as per clinical practice). Baseline section can last up to the point of first study 
drug administration (Day -7 to Day 1). Participant eligibility will be determined based on the 
Screening and Baseline assessments. 
Part 2 - Treatment period 
Treatment period will consist of an initial induction phase (Week 1 to Week 4) with 20 mg s.c. 
ofatumumab during visits at Day 1, Day 7 and Day 14 followed by a monthly maintenance dose 
regimen of 20 mg s.c. ofatumumab every 4 weeks starting at Week 4. During the treatment 
period, the subjects will have the assessments as per Table 8-1 in the protocol. All visits should 
be performed in the morning whenever possible to reduce the impact of fatigue on the scheduled 
assessments. 
Part 3 - Safety follow-up period 
Safety follow-up: 
• The Safety follow-up (FU) period will be applicable for the following subjects: 

• Subjects who complete the Treatment period on the study drug and do not continue 
ofatumumab treatment (either commercial ofatumumab via prescription or via Post-
Trial Access mechanisms*) 

• Subjects who prematurely discontinue study drug 
• All Safety FU visits must be scheduled relative to the End of Study (EOS) Visit. 
*Post-Trial Access 
In the countries where ofatumumab is not approved by Health Authorities, not launched or 
reimbursed, subjects participating in the current study with a clinical benefit in the opinion of 
the Investigator at the completion of the Treatment period may continue to receive ofatumumab 
via a Post-Trial Access (PTA) mechanism until ofatumumab becomes commercially available 
and it is reimbursed in the particular country or until the PTA program ends, whichever occurs 
first. Reimbursement refers to country level and not individual reimbursement, if there are 
multiple reimbursement channels in a country the date of reimbursement is when the first major 
reimbursement is in place. Post Study Drug Supply (PSDS) is the first option for PTA. If PSDS 
cannot be implemented in a country due to the local legislation, the clinical trial team will work 
with the Investigator to assess other PTA possibilities. 
All participants continuing ofatumumab after the study completion (either commercial 
ofatumumab via prescription or via Post-Trial Access mechanisms), must complete the EOS 
visit of this study first. 
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On-treatment period On-treatment period includes days from the first 
injection date until 30 days after the last injection date. 
This definition considers subjects on ofatumumab are 
scheduled to inject every 28 +/- 3 days. For 
calculation of compliance to study drug administration, 
similar definition of on-treatment period will be used. 

Nominal visits Nominal visits are defined as all scheduled visits as 
per the clinical study protocol including the EOS visits. 
The definition of nominal visit excludes unscheduled 
visits. Only vital signs data collected on Day 1 
protocol scheduled visit and ECG data collected on 
EOS visits will be summarized by nominal visit. 

End of Study (EOS) EOS, used in the context of individual subjects, refers 
to EOS visit. 
EOS, used in the context of the entire study, refers to 
completion of treatment epoch for all subjects. 

End of treatment epoch date This date is the date of discontinuation/study phase 
completion as recorded in the Study Phase 
Completion CRF page. 

Last assessment on drug It is the last assessment with non-missing value taken 
before or on the date of last administration of study 
drug. No visit windows will be needed for the 
identification of the last assessment on drug 
evaluation. 

Table 2-2 Definition of time in key analyses 
Time in study (ARR) Time in study for ARR will be calculated as (efficacy 

cutoff date – first dose date+1)/365.25. The time in 
study by participant will be used as an offset variable 
to adjust for the various length participants have been 
observed and at risk of a confirmed MS relapse in the 
study. Definition of efficacy cutoff date is provided in 
Section 2.1. 

Time from screening scan (MRI) MRI lesions: The time from screening scan will be 
calculated as (date of last scheduled MRI scan with a 
non-missing value for the number of new or enlarging 
MRI lesions during the treatment epoch – date of 
screening scan +1)/365.25.  

Time at risk for AE  Time at risk for AE is defined as the number of days 
spent in the study, from first to last administration of 
study drug, plus the safety data cut-off as in  
Section 2.1. Same definition is used for time at risk for 
SAE. 

2.1.2 Visit Windows 

2.1.2.1 Visit windows for treatment epoch 
Visit-windows will be used for both efficacy and safety data summaries by visit. Visit windows 
define a time period “around” the targeted visit date as defined in the evaluation schedule of the 
clinical study protocol. Visit-windows are non-overlapping, and defined without gaps between 
consecutive visit windows. The width of visit windows may vary over the course of the study 
period. 
Baseline assessments are defined in Section 2.1.1 and do not require a visit window. 
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The purpose of visit windows is to analyze data based on the actual study days (rather than 
"nominal" visits). E.g., if a subject’s Month 1 visit is delayed; it is possible that the Month 1 
data be re-aligned to visit-window Month 2 and be summarized under Month 2. 
• For efficacy analyses all nominal visits (i.e. excluding unscheduled visits) will be mapped 

into one of the defined visit-windows. Note: for the derivation of disability worsening or 
improvement all visits (scheduled and unscheduled) need to be considered before the 
worsening or improvement can be confirmed. Similarly, for No Evidence of Disease 
Activity (NEDA-3), all visits (scheduled and unscheduled) need to be considered. 

• For safety analyses all visits (scheduled and unscheduled) will be mapped to visit 
windows. Safety data from unscheduled visits may be reported separately if applicable.  

It is possible that more than one assessment of a subject fall into a particular visit-window. 
Section 2.1.2.3 deals with the statistical approaches to handle multiple visits in a given visit 
window. 
Tables displaying summary statistics “by visit” will also use the term visit-window as column 
header; this is to remind the reviewer that multiple assessments of a participant might be 
summarized. Below tables provide visit-windows definitions for applicable parameters. 

Table 2-3 Visit-windows for EDSS / T25FW / 9HPT 
Visit-window Start day Target day End day 
Week 24 1 168 252 
Week 48 253 336 420 
Week 72 421 504 588 
Week 96 589 672 762 

Table 2-4 MRI 
Visit-window Start day Target day End day 
Week 24 2 168 252 
Week 48 253 336 504 
Week 96 505 672 762 

Table 2-5 Visit-windows for vital signs* 
Visit-window Start day Target day End day 
Week 4 1 28 98 
Week 24 99 168 252 
Week 48 253 336 420 
Week 72 421 504 588 
Week 96 589 672 762 

* Data collected from Day 1 protocol scheduled visit will not be mapped to the visit windows due to different data 
collection on this visit. 

Table 2-6 Visit-windows for routine laboratory values 
Visit-window Start day Target day End day 
Week 4 1 28 56 
Week 12 57 84 126 
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2.2.1 Subgroup of interest 
Subjects enrolled into the study are previously treated with either fumarate-based therapies or 
Fingolimod. The following efficacy subgroups will be analyzed as part of CSR:  
• Last prior DMT (fumarate-based therapies vs. fingolimod) 
• Duration of washout (<30 days vs. ≥30 days) 
• Baseline NfL (<median of baseline NfL and ≥median of baseline NfL) 
The primary endpoint analysis and part of exploratory endpoint analyses (MRI, NfL, 6mCDW, 
NEDA-3 and EDSS) will be repeated for last prior DMT subgroup. The primary endpoint will 
be repeated for duration of washout and baseline NfL subgroups separately. The primary 
endpoint and MRI endpoints (number of T1 Gd+ lesions and number of new or enlarging T2 
lesions) will be analyzed by last prior DMT and duration of washout together. 
The following safety subgroups will be analyzed as part of CSR: 
• Last prior DMT (fumarate-based therapies vs. fingolimod) 
• Duration of washout (<30 days vs. ≥30 days) 
• Injection related premedication category 
The analysis of injection related reaction (IRR) will be repeated for injection related 
premedication category subgroup. Details of premedication categories are specified in  
Section 2.4.2.3. TEAEs will be repeated by last prior DMT and duration of washout subgroups. 
Special lab results (IgG, IgM, lymphocyte and neutrophil) will be repeated by last prior DMT 
subgroup. 

2.3 Subject disposition, demographics and other baseline 
characteristics 

2.3.1 Subject disposition 
The number and percentage of subjects who completed the study or study drug and prematurely 
discontinued study or study drug will be presented, along with the primary reason for 
discontinuation. Data collected on the study and treatment disposition CRF pages will be used 
to summarize this information. The summary will be on the FAS. 
The number and percentage of subjects who completed the study (i.e., treatment epoch) or 
prematurely discontinued study prior to the end of the treatment epoch, as well as who entered 
the safety follow-up will be presented, along with the primary reason for discontinuation. Data 
collected on the disposition CRF page will be used to summarize this information. The summary 
will be on the FAS.  
The number and percentage of subjects in each analysis set will be presented.  
Protocol deviations will be summarized by deviation categories for the FAS. Protocol 
deviations leading to exclusion from analysis sets will be summarized.  
In addition to the pre-defined standard PD terms, Novartis has also defined 6 new protocol 
deviations and the corresponding relationship (health status related vs. site lockdown, 
participant concerns, etc.) to the COVID-19 pandemic in line with “FDA Guidance on Conduct 
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Table 2-12 Notable abnormalities for lymphocyte and neutrophil counts 

Lymphocytes (10E9 /mL) Decrease in lymphocytes counts: 
 Gr1: <LLN - 0.8 x 10E9/L 
 Gr2: <0.8 - 0.5 x 10E9/L 
 Gr3: <0.5 - 0.2 x 10E9/L 
 Gr4: <0.2 x 10E9/L 
Increase in lymphocytes counts: 
 >4.0 - 20 x 10E9 /L (grade 2 lymphocytosis) 
 >20 x 10E9 /L (grade 3 lymphocytosis) 

Neutrophils (10E9 /mL) Decrease in neutrophils counts: 
 Gr1: <LLN – 1.5 x 10E9/L 
 Gr2: <1.5- 1.0 x 10E9/L 
 Gr3: <1.0 - 0.5 x 10E9/L 
 Gr4: <0.5 x 10E9/L 

MS disease history includes duration of MS since diagnosis (years), duration of MS since first 
symptom (years), number of relapses in the last 12 months prior to screening, number of 
relapses in the 12 to 24 months prior to screening, type of MS at study entry (i.e., RRMS or 
SPMS), time since onset of SPMS, time since onset of most recent relapse (months), and 
number of prior DMTs. 
Duration of MS since diagnosis (years) will be derived [(first dose date – MS diagnosis start 
date + 1)/365.25]; duration of MS since first symptom (years) will be derived as [(first dose 
date – first MS symptom date +1)/365.25]; time since onset of SPMS (years) will be derived as 
[(first dose date – conversion to SPMS date +1)/365.25]; and time since onset of most recent 
relapse (months) will be derived as [(first dose date – most recent relapse onset date + 
1)/(365.25/12)]. In these calculations, partial dates if any will be imputed according to the rules 
specified in Section 5.1.4.1. 
MS medication history of previous disease-modifying drugs (coded by WHO drug dictionary) 
will be summarized by preferred term (PT).  
Consider following categories to summarize disease history variables:  
• Duration of MS since diagnosis (years): 0-<1, 1-<2, 2-<5, 5-<10 
• Duration of MS since first symptom (years): 0-<1, 1-<2, 2-<5, 5-<10, 10-<15, >=15 
• Number of relapses in the last 12 months prior to screening: 0, 1, 2-3, 4-5, >5 
• Number of relapses in the 12 to 24 months prior to screening: 0, 1, 2-3, 4-5, >5 
• Type of MS at study entry: RRMS, SPMS 
• Number of prior DMTs: 1, 2, 3 
MS disease history will also be summarized by last prior DMT. 

2.3.4 Medical history 
Medical history will be summarized for the FAS. Any condition entered on the Medical History 
(MH) CRF will be coded using the MedDRA dictionary. The medical history will be 
summarized by primary system organ class (SOC) and preferred term (PT). 
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2.4 Treatments (study treatment, rescue medication, concomitant 

therapies, compliance) 

2.4.1 Study treatment / compliance / time at risk 
Duration of exposure to study drug will be derived as follows: 
• For subjects on ofatumumab treatment, duration of exposure will be calculated as (last 

injection date – first injection date + 31 – Ʃ [(j+1)th injection date – jth injection date -
31]), where j and j+1 refer to consecutive injections with injection dates more than 31 
days apart (as subjects are scheduled to take the subcutaneous injections every 28 +/- 3 
days). 

Duration of exposure to study drug will be summarized descriptively on SAF set by duration 
category (i.e., ≥ 1 week, ≥ 2 weeks, ≥ 4 weeks, ≥ 8 weeks, ≥ 12 weeks, ≥ 24 weeks, ≥ 36 weeks, 
≥48 weeks, ≥ 60 weeks, ≥ 72 weeks, ≥ 84 weeks, ≥ 96 weeks). Descriptive statistics of duration 
in days will also be provided.  
The number of subject-years is calculated as (the sum of the number of days of exposure for all 
subjects)/365.25 and will be summarized.  
Compliance to the study drug administration schedule will be calculated as duration of 
exposure to study drug in (days)/duration of on-treatment period (as defined in Section 2.1.1) 
in (days) ×100%. This rule means that compliance will be measured during the time interval 
the subject took study medication: premature discontinuation from study drug will not be 
considered non-compliance. Compliance to study drug administration will be summarized 
descriptively on SAF. In addition, compliance will be summarized with cumulative number and 
percentage of subjects in each compliance category (i.e., ≥ 20%, ≥ 30%, ≥ 40%, ≥50%, ≥60%, 
≥70%, ≥80%, ≥90%, ≥95%, ≥98%, =100%). 
Time at risk: Time at risk for AE and time at risk for SAE will be summarized in a similar way 
to duration of exposure to study drug. Intermediate treatment interruptions will be included in 
time-at-risk calculations. It will be derived as follows: 
Time at risk for AE is defined as the number of days spent in the study, from first to last 
administration of study drug, plus the safety data cut-off as described in Section 2.1. Same 
definition is used for time at risk for SAE. 
Dose interruptions due to COVID-19 pandemic: Summary of at least one missed dose of 
ofatumumab due to non COVID-19 related reasons, COVID-19 related reasons and overall will 
be provided. Further frequency and percentage of subjects missed number of doses in the 
following category will be provided: 1-3, 4-6, 7-9, >9. Here subject may be counted in more 
than one category.  

2.4.2 Prior, concomitant and post therapies 
Analyses described in this section will be performed on the SAF. 
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2.4.2.1 Concomitant medication 
Records on the Concomitant Medications CRF page will be coded using the WHO drug 
dictionary. All medications will be classified as prior, concomitant or post study drug 
discontinuation medication as follows: 
• Prior medications are defined as drugs taken and stopped prior to first dose of study 

medication. 
• Concomitant medications are defined as drugs taken at least once between first dose and 

last dose of study medication (including those which were started prior to first dose and 
continued into the treatment period). 

• Post-study drug discontinuation medications will be drugs started after the discontinuation 
of study medication. 

Medications will be categorized into one (and only one) of above classes based on recorded or 
imputed start and end dates. When incomplete or missing, dates will be imputed according to 
Novartis standards (details will be given in programming datasets specifications (PDS) 
document). If both start date and end date are completely missing and medication was not 
collected on the “Previous MS Disease Modifying Treatment” page, medication will be 
classified into concomitant medication category.  
Medications in each of these 3 categories will be summarized separately by ATC code and 
preferred term. ATC level 1 and level 3 (e.g., M [Musculo-skeletal system], M01A [anti-
inflammatory and anti-rheumatic products, non steroids], etc.) will be used.  
Data collected from the Previous MS disease modifying treatment pages or as "Injection related 
premedication" in the concomitant medication pages will not be included in this summary. 

2.4.2.2  Non-drug therapies / procedures 
Records on the prior and concomitant non-drug therapies/procedures CRF page will be coded 
using the MedDRA dictionary. All procedures will be classified as prior, concomitant or post-
study drug discontinuation procedure, in the same way as done for concomitant medications. 
Non-drug therapies/procedures in each of these 3 categories will be summarized separately by 
system organ class and preferred term.  
Imputation rules for start and end dates will follow the same rule as for the concomitant 
medications. 

2.4.2.3 Injection related premedication 
Injection related premedication will be identified by subcategory “Injection related 
premedication” in concomitant medication data set. Injection related premedication will also be 
summarized separately for each injection up to injection 9 and cumulatively for injections after 
injection 9 (i.e., injections 10 to last injection) as well as cumulatively for all injections. 
For injection 1 summary, the injection related premedication with either start date or end date 
on the same day as the first injection date will be included and summarized for each of the three 
protocol specified types and for each combination of the specified types (type 1+ type 2, type 
1+ type 3, type 2+ type 3, type 1+ type 2+ type 3). The three protocol specified types are steroids 
(type 1), antihistamines (type 2) , and antipyretics/analgesics (type 3). The steroids (type 1) will 
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be identified by category “Steroid”. The antihistamines (type 2) will be identified by ATC level 
3 “antihistamines for systemic use”. The antipyretics/analgesics (type 3) will be identified by 
ATC level 3 “other analgesics and antipyretics” and “anti-inflammatory and anti-rheumatic 
products, non-steroids”. In summaries for each combination of the specified types, the number 
and proportion of subjects who took both (or all 3) types of injection related premedication at 
specified injection will be provided. In addition to this, summary of subjects with no 
premedication will also be provided. 

2.4.2.4 Previous MS disease modifying treatment 
Data collected from the previous MS disease modifying treatment pages will be summarized 
separately. 

2.5 Analysis of the primary objective 
The primary objective of the study is to determine the effectiveness of ofatumumab 20 mg s.c. 
administered every 4 weeks in subjects with relapsing forms of MS who have breakthrough 
treatment response on fumarate-based RMS approved therapies or fingolimod as evaluated by 
the annualized relapse rate (ARR, based on confirmed relapses) in participants with relapsing 
MS.  

2.5.1 Primary endpoint 
The primary endpoint of the study is the annualized relapse rate (ARR, based on confirmed 
relapses), which is defined as the number of confirmed MS relapses in a year. In the primary 
analysis, the ARR is estimated based on the FAS using individual relapse count as the response 
variable with natural log of time in study in years as an offset variable.  
Two variables are required for the calculation of the estimated average ARR (excluding 
covariates): 
• The cumulative number of confirmed MS relapses by subject based on EDSS will be derived. 

All confirmed relapses with a start date on or after the date of first administration of study 
drug and prior to the efficacy cutoff date will be included in the analysis. Additional details 
are provided in Section 5.1.4 and Section 5.4.1. 
• The definition of a confirmed MS relapse is one accompanied by a clinically relevant 

change in the EDSS assessment, i.e. an increase of at least 0.5 points on the EDSS (total) 
score, or an increase of at least 1 point on at least two Functional scores (FSs), or an 
increase of at least 2 points on at least one FS, excluding changes involving 
bowel/bladder or cerebral FS, compared to the last EDSS assessment taken in the 
absence of (confirmed or unconfirmed) relapse and prior to the current relapse. EDSS 
obtained on the date as indicated on the Summary of MS Relapse eCRF page will be 
used. If such EDSS assessment is missing or not meeting the criteria to confirm the 
relapse, all other EDSS assessments taken within 30 days from the relapse start date 
(i.e., EDSS assessment date – relapse start date <=30) and before the relapse end date 
(EDSS assessment date < relapse end date) will be checked. If at least one of such 
available EDSS assessments meets the criteria, the relapse is a confirmed relapse. 
Otherwise, the relapse is considered an unconfirmed relapse. 
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The assessment of safety will be primarily based on the frequency of adverse events (including 
death and non-fatal serious adverse events). Additional safety assessments include laboratory 
tests, physical examination (including examination of skin), vital sign measures, ECG 
evaluations and assessment of suicidality. Clinically significant findings in these additional 
safety assessments will be reported as adverse events and analyzed as such. In addition all safety 
assessments will be summarized or listed as appropriate. 

2.9.1 Adverse events (AEs) 
An adverse event (AE) is any untoward medical occurrence (i.e., any unfavorable and 
unintended sign [including abnormal laboratory findings], symptom or disease) in a subject or 
clinical investigation of a subject after providing written informed consent for participation in 
the study. That means that a subject can report AEs before having started study medication. For 
reporting purposes, the main focus will be on treatment emergent adverse event (TEAE), 
defined as any adverse event which started on or after the day of first dose of study medication.  
TEAEs and serious TEAEs up to and including safety cut-off date will be included in the 
analyses (see detailed explanation in Section 2.9 for safety cut off date).  
AEs will be reported by primary system organ class (SOC) and preferred term according to the 
Medical Dictionary for Regulatory Activities (MedDRA). The MedDRA version is 27.0. 
The number and percentage of subjects reporting any TEAEs (referred to as incidence of any 
TEAEs later) will be summarized by primary SOC and preferred term.  
Separate summaries will be provided for: 
• overview of TEAEs,TEAEs by primary SOC,most common TEAEs by preferred term (> 

2%), most common TEAEs by preferred term (> 2%) and last prior DMT, TEAE by last 
prior DMT, TEAE by duration of washout 

• serious TEAEs by primary SOC and preferred term, serious TEAEs by last prior DMT, 
serious TEAEs by duration of washout, deaths by primary SOC and preferred term, 

• drug related TEAEs by primary SOC and preferred term,  
• TEAEs leading to treatment interruption and permanent discontinuation of study drug by 

primary SOC and preferred term, TEAEs leading to treatment interruption and permanent 
discontinuation of study drug by last prior DMT, TEAEs leading to treatment interruption 
and permanent discontinuation of study drug by duration of washout, any TEAEs will also 
be summarized by primary SOC, preferred term, and maximum Common Terminology 
Criteria for Adverse Events (CTCAE) grade. Missing CTCAE grade will not be imputed.  

If a subject reported more than one adverse event within the same primary system organ class, 
the subject will be counted only once with the maximum CTCAE grade at the system organ 
class level, where applicable.  

2.9.1.1 Adverse events of special interest / grouping of AEs 
Selected tables will be produced for Adverse Events of Special Interest (AESI) (i.e., risks) 
defined in the latest version of case retrieval sheet (eCRS) at the time of analysis 
implementation (i.e., study database lock). Specifically, incidence of TEAEs that fulfill the risk 
search terms as defined in eCRS will be summarized by risk name and level.  
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2.9.1.1.1 Injection reaction related AEs 
Incidence of injection site reaction AEs and injection systemic reaction AEs as collected in the 
relevant CRF pages will be reported as part of the AE summary tables as two preferred terms 
respectively. For summaries of injection systemic reaction AEs specified in this section, 
reaction/symptom start date and time will be compared with the injection date and time. Only 
reactions/symptoms within 24 hours after injections will be included (i.e., time to onset of 
reaction <= 24 hours). The time to onset of reaction will be derived as (reaction start date/time 
– injection date/time) and rounded to the closest integer in hours.  
Symptoms listed in the injection site reaction or injection systemic reaction CRF pages will be 
summarized by providing the number and percentage of subjects with each of the symptoms 
and pre-specified grouping of symptoms as well as overall. These summaries will be provided 
for each injection up to injection 9 and cumulatively for injections after injection 9 (i.e., 
injections 10 to last injection) as well as cumulatively for all injections. The proportion of 
subjects with injection site reactions and the proportion of subjects with injection systemic 
reactions will be plotted against the injection sequence numbers (injections 1, 2, 3, 4, 5, 6, 7, 8, 
9 and 10+). 
For the injection site reaction, no grouping of symptoms will be specified. For the injection 
systemic reaction, symptoms will be grouped under 6 categories as defined below and the 
number and percentage of subjects with at least one symptom reported under the category will 
be provided for each category. 
• Skin/mucosal tissue symptoms: Rash, Urticaria, Pruritus general, Flushing 
• Respiratory compromise: Dyspnea, Bronchospasm, Chest discomfort, Cough 
• Related to change in vital signs: Hypotension, Hypertension, Dizziness, Tachycardia 
• Gastrointestinal symptoms: Nausea, Vomiting, Abdominal pain, Diarrhea 
• Musculoskeletal/connective tissue symptoms: Arthralgia, Myalgia, Back pain 
• Other manifestations: Fever, Headache, Chills, Asthenia, Fatigue, and Other 
For both injection site and systemic reaction, symptoms will be summarized by injection and 
injection related premedication category. Details about injection related premedication category 
are given in Section 2.4.2.3. Injection systemic reaction will be summarized by none, any 
premedication and all combinations of three types of premedication. A listing of injection 
related reactions by injection of first occurrence, subjects and event start date will be provided. 

2.9.1.1.2 Clinical Trial Safety Disclosure (CTSD) reports 
For the legal requirements of ClinicalTrials.gov and EudraCT, two required tables on 
nonserious treatment emergent adverse events with an incidence greater than 5% and on 
treatment emergent serious adverse events and SAE suspected to be related to study treatment 
will be provided by system organ class and preferred term on the safety set population.  
If for a same subject, several consecutive AEs (irrespective of study treatment causality, 
seriousness and severity) occurred with the same SOC and PT:  
• a single occurrence will be counted if there is ≤ 1 day gap between the end date of the 

preceding AE and the start date of the consecutive AE  



Novartis Confidential Page 30 of 45 
SAP Amendment 4  COMB157G23101 
 
• more than one occurrence will be counted if there is > 1 day gap between the end date of 

the preceding AE and the start date of the consecutive AE  
For occurrence, the presence of at least one SAE / SAE suspected to be related to study 
treatment / non SAE has to be checked in a block e.g., among AE's in a ≤ 1 day gap block, if at 
least one SAE is occurring, then one occurrence is calculated for that SAE.  
The number of deaths resulting from SAEs suspected to be related to study treatment and SAEs 
irrespective of study treatment relationship will be provided by SOC and PT. Relapse as SAE 
will be listed separately with timing, last previous DMT and washout period. All serious adverse 
events (SAE), regardless of the safety cut-off, will be summarized. 

2.9.1.1.3 Infection 
Infection adverse event will be summarized by: 
• COVID-19 related infection vs. non COVID-19 related infection 
• COVID-19 related serious infection vs. non COVID-19 related serious infection 
• Within COVID-19 related infection: serious infection vs. non serious infection 
• COVID-19 related infection by CTCAE grade 
• Non COVID-19 related infection by CTCAE grade 
• Serious COVID-19 related infection by CTCAE grade 
• Non serious COVID-19 related infection by CTCAE grade 
Number of subjects with at least one infection AE will also be provided. AEs related to 
malignancies will also be summarized. 

2.9.2 Deaths 
Death, if meaningful number of cases reported (i.e., 5 or more cases), will be summarized by 
providing the number and percentage of subjects, otherwise only listing will be provided. All 
deaths as recorded in the final database (i.e., up to database lock) will be included. 

2.9.3 Laboratory data 
Data summaries will be provided in SI units. The summary of laboratory evaluations will be 
presented for three groups of laboratory tests: Hematology, Chemistry and Urinalysis. On 
presenting summary statistics, laboratory data will be grouped and displayed in an alphabetical 
order within the Hematology and Chemistry groups. 
Descriptive summary statistics (mean, median, standard deviation, Min and Max) of the change 
from baseline in the laboratory result to each study visit-window will be presented. Change 
from baseline will only be summarized for subjects with both baseline and post baseline values 
and will be calculated as:  
change from baseline = post baseline value – baseline value  
The number and percentage of subjects with new or worsening laboratory abnormalities based 
on CTC grade (CTCAE version 5.0) in each visit-window (grade 1/2, grade 3/4) and at any time 
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post baseline will be presented. Subjects with specific laboratory abnormalities based on CTC 
grades >=3 will be listed.  
Number of subjects with newly occurring liver enzymes abnormalities will be summarized. 
Newly occurring liver enzymes abnormalities are defined in Section 5.3.1.  
For continuous variables databased as < lower limit, these will be imputed as being half of the 
lower limit. For continuous variables databased as > upper limit, there will be imputed as equal 
to the upper limit, 
All above summaries include only data up to and including safety cut off date (see Section 2.9 
for safety cut off date). 

2.9.3.1 Other special lab results 
Other non-routine laboratory data include B-cell counts, total IgG, total IgM, and other 
biomarkers such as neurofilaments. All data will be listed appropriately.  
The B-cell counts, total IgG, total IgM, neurofilaments, lymphocytes and neutrophils will be 
summarized using descriptive statistics by visit-window. IgG, IgM, lymphocytes and 
neutrophils will also be summarized by visit-window and last prior DMT. 
In addition, number and percentage of subjects with B-cells < the lower limit of normal (LLN) 
or < their baseline value (i.e., B-cell depleted) will be presented by visit window. For subjects 
who entered the safety follow-up, number and percentage of subjects with B-cell recovery 
(above LLN) will be summarized by SFU visit-window.  
Number and percentage of subjects with IgG and IgM below LLN and meet the notable low 
level criteria in IgG or IgM by visit window will be provided. IgG and IgM will also be 
summarized by visit window and last prior DMT. A notably low IgG level is defined as a level 
that is ≤ 4.5 g/L (20% below LLN) and ≤0.36 g/L (10% below LLN) for IgM. LLN is 5.65 g/L 
for IgG and 0.4 g/L for IgM. For subjects who had IgG or IgM below LLN at the time of entering 
SFU, number and percentage of subjects with IgG or IgM recovery (above LLN) will be 
summarized by SFU visit-window. 
Number and percentage of subjects with lymphocytes and neutrophils below LLN and meet the 
notable abnormalities by visit window will be provided. Lymphocytes and neutrophils will also 
be summarized by visit window and last prior DMT. Notable abnormalities for lymphocytes 
and neutrophils are listed in Table 2-12. 

2.9.4 Other safety data 

2.9.4.1 ECG and cardiac imaging data 
ECG data will be collected at baseline visit and EOS visit. Clinically significant findings from 
ECG evaluations will be reported as AEs and included in the analysis of AEs. ECG parameters 
include max heart rate, mean PR duration, mean QT duration, mean QRS duration, and QT 
corrected using Fridericia’s correction formula (all as collected on the ECG CRF). Descriptive 
statistics of each ECG parameter will be provided for baseline and for the nominal visit (i.e., 
EOS visit). The number and percentage of subjects meeting the criteria defined in  
Table 2-13. Criteria for relevant ECG absolute or change from baseline values will be provided 
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for each criterion for baseline and for the nominal visit. A listing based on clinically significant 
findings will be provided.  

Table 2-13 Criteria for relevant ECG absolute or change from baseline values  

Absolute values criteria Changes from baseline criteria 

Heart rate: HR <50 or HR > 120 beats/min QRS complex : increase > 25% compared to baseline 

Pulse rate: PR <110 or PR >200 msec QTcF > 500 msec and QTcF increase > 60 msec 

QRS complex: < 70 msec or > 120 msec  

QTcF < 350 or > 450 msec (males)  

QTcF <360 or > 460 msec (females)  

2.9.4.2 Vital signs 
Vital sign measurements include sitting systolic and diastolic blood pressures, sitting pulse, 
body temperature, height and body weight.  
Three sitting measurements of blood pressure (SBP and DBP) and pulse will be taken at each 
vital sign assessment.  
For post-baseline assessments, the blood pressure and pulse values will be the average of the 
non-missing values of the 3 measurements. If more than one blood pressure/pulse assessment 
(scheduled or unscheduled) exists in a particular visit-window (as defined in Section 2.1.2.1), 
derivation should follow the rules as defined in Section 2.1.2.3. Derivation of baselines for 
blood pressure and pulse are provided in Section 2.1.1. 
Height will be collected at screening visit only and will be summarized in the baseline 
characteristic summary only.  
Analyses of vital sign measurements (excluding data collected on Day 1 protocol scheduled 
visit) using descriptive summary statistics (mean, median, standard deviation, min, max) for the 
change from baseline for each post-baseline visit-window will be performed. These descriptive 
summaries will be presented by vital sign parameter. Change from baseline will only be 
summarized for subjects with both baseline and postbaseline values and will be calculated as: 
change from baseline = post-baseline value – baseline value  
The number and percentage of subjects with clinically notable vital signs will be presented. For 
clinical notable vital signs values, refer to Table 2-14.  
For vital signs data collected on Day 1 protocol scheduled visit, pre and post-injection vital 
signs data including temperature, pulse rate and blood pressure are collected. Change from pre-
injection to post-injection in these 3 parameters will be summarized by nominal visit.  
All above summaries include only data up to and including safety cut off. A listing of subjects 
with clinically notable vital signs values will be provided.  
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Table 2-14 Vital signs clinically notable values 

Vital Sign Notable criteria 
Pulse (beats/min, bpm) >120 bpm Or <50 bpm 

Systolic Blood Pressure (mmHg) ≥160 mmHg Or ≤90 mmHg 

Diastolic Blood Pressure ≥100 mmHg Or ≤50 mmHg 
Temperature (°C) >38.3 °C (>101 °F) 
Body weight (kg) ≥7% from baseline weight 

2.9.4.3 Treatment discontinuation or interruption due to lack of efficacy or 
tolerability 

The proportion of subjects discontinuing treatment or having treatment interruption due to 
insufficient effectiveness (lack of efficacy) or tolerability/safety reasons will be provided. On 
treatment disposition CRF page, reason for discontinuation “Lack of efficacy” and “Adverse 
events” will be selected to provide this summary. In addition, treatment discontinuation or 
interruption due to lack of efficacy or safety will also be summarized by participants who have 
IgG < LLN at any point post-baseline vs participants who have IgG ≥ LLN at any point post-
baseline. Same analysis will be repeated by IgM. 

2.9.4.4 Suicidality evaluations 
The eCSSRS data will be mapped to Columbia Classification Algorithm for Suicide assessment 
(C-CASA) as per FDA guidance on suicidality. The proportion of subjects who have completed 
suicide, suicide attempt, and preparatory actions toward imminent suicidal behavior, suicidal 
ideation, and self-injurious behavior without suicidal intent as per the C-CASA scale during the 
study (safety data cutoff applies) at any time post baseline will be summarized. 
The Columbia Suicide Severity Rating Scale (C-SSRS) questionnaire will be administered via 
electronic device (eC-SSRS). However, as per internal Novartis guidelines, a CRF page 
‘Supplemental Data for Suicidal Ideation and Behavior Categories’ is also used as an 
unplanned/unscheduled visit for those cases when the subject did not conduct the phone 
interview because, e.g. the subject was hospitalized and unable to conduct the interview or the 
subject refused to conduct the interview/withdrew from the study and external information on 
suicidal ideation and behavior (SIB) is required. In such cases, SIB information will still be 
collected from external parties (spouse, caregiver, nurse, investigator, etc.) through means of 
this CRF page. Further, for deaths due to suicide, the site should fill out the Supplemental Data 
CRF (“completed suicide” tick box) to ensure accurate reporting of such cases. When reporting 
the SIB data, data from both sources ( eC-SSRS and Supplemental CRF) will be used in a 
pooled manner and no distinction will be made between the two.  

Table 2-15 Standard SIB events as categorized by C-SSRS 

Category number C-SSRS category 

Suicidal Ideation 

1 Wish to be dead 

2 Non-specific active suicidal thoughts 

3 Active suicidal ideation with any methods (not plan) without intent to act 
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The mean number of T1 Gd-enhancing lesions per scan and corresponding 95% CI will be 
estimated using a negative binomial model with log-link with number of relapses in previous 
year, baseline EDSS, baseline number of T1 Gd-enhancing lesions, the participant’s age at 
baseline and prior MS therapies (fumarates and Fingolimod) as covariates. In addition, separate 
estimates of T1 lesions and corresponding 95% CIs for last prior DMT (fumarates and 
fingolimod) and for last prior DMT and duration of washout will be given. In case model has 
convergence issues, covariates will be dropped with the following order: 1) Number of relapses 
in previous year; 2) Baseline EDSS; 3) Age.  Time-based and subject-based T1 Gd-enhancing 
lesions will also be summarized. 
The reduction rate of mean number of T1 Gd-enhancing lesions per scan over time vs baseline 
will be estimated using a Generalized Estimating Equation (GEE) for a negative binomial model 
with log-link and natural log the number of MRI-scans with evaluable Gd-enhancing lesions at 
each visit as an offset variable, and with number of relapses in previous year, baseline EDSS, 
the patient’s age at baseline and prior MS therapies as covariates. In this analysis, outcome will 
also include number of T1 Gd-enhancing lesions at baseline, the reduction rate vs baseline will 
be derived using contrast. The negative binomial model will also be performed by prior MS 
therapy subgroups. In this analysis, separate models will be implemented for each 
subgroupDetails of negative binomial GEE models and SAS codes are given in Section 5.4.3. 

2.14.5 Number of new or enlarging T2 lesions on MRI per year (annualized T2 
lesion rate)  

The number of new or enlarging T2 lesions as compared to the previous MRI scan will be 
obtained from each MRI scan per protocol assessment schedule. To estimate the annualized rate 
of new or enlarging T2 lesions, below variables will be derived: 
• The total number of new or enlarging T2 lesions will be derived by taking the number of 

new or enlarging T2 lesions from the last scheduled MRI scan with a non-missing value. 
• The time (in years) from previous MRI scan will be calculated as (date of last scheduled 

MRI scan with a non-missing value for the number of new or enlarging T2 lesions– date 
of previous MRI scan +1) / 365.25. 

The mean number of new or enlarging T2 lesions on MRI per year and corresponding 95% CI 
will be estimated using a negative binomial model with log-link and time from previous MRI 
scan (as natural log of time in years) will be used as an offset with number of relapses in 
previous year, baseline EDSS, baseline T2 lesion volume, the participant’s age at baseline and 
prior MS therapies (fumarates and Fingolimod) as covariates. In addition, separate estimates of 
T2 lesions and corresponding 95% CIs for last prior DMT (fumarates and fingolimod) and for 
last prior DMT and duration of washout will be given. In case model has convergence issues, 
covariates will be dropped with the following order: 1) Number of relapses in previous year; 2) 
Baseline EDSS; 3) Age.   Time-based and subject-based new or enlarging T2 lesions will also 
be summarized. 
The reduction rate of mean annulized rate of new or enlarging T2 lesions over time vs baseline 
will be estimated using a Generalized Estimating Equation (GEE) for a negative binomial model 
with log-link and natural log of the time from previous MRI scan as an offset variable, and with 
baseline T2 lesion volume, baseline EDSS, the patient’s age at baseline and prior MS therapies 
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as covariates. The negative binomial model will also be performed by prior MS therapy 
subgroups. In this analysis, separate models will be implemented for each subgroup. Details of 
negative binomial GEE models and SAS codes are given in Section 5.4.3. 

2.14.6 Change from baseline in T2 lesion volume 
Raw T2 lesion volume and change from baseline in T2 lesion volume will be summarized by 
visit window. The mixed model for repeated measures (MMRM) model will be fitted, using 
log-transformed change from baseline T2 lesion volume as the outcome, adjusting for last prior 
DMT and visit as factors, log-transformed baseline T2 lesion volume, baseline EDSS and 
subject’s age at baseline as continue covariates. Unstructured correlation matrix will be 
specified within the model. Estimates for each visit window, as well as 95% CI and p-values 
will be given. This analysis will also be repeated by last prior DMT. In case model has 
convergence issues, the following actions will be taken: 1) Drop age; 2) Change the covariance 
structure from unstructured  to Autoregreesive(1). Details of MMRM model and SAS codes 
will be provided in Section 5.4.4. 

2.14.7 Proportion of subjects with No Evidence of Disease Activity (NEDA-3)  
NEDA-3 is a composite of three related measures of disease activity: (i) no relapses; (ii) no 6-
month confirmed disability worsening (6mCDW); (iii) no MRI activity (new of enlarging T2 
lesions or Gd-enhancing lesion). 
NEDA-3 will be set to “No” if at least one of the following conditions is met; otherwise NEDA-
3 will be set to “Yes”.  
• 6mCDW event  
• Confirmed relapse  
• ≥1 Gd-enhancing T1 lesions  
• ≥1 new/enlarging T2 lesions 
• Discontinued from study drug due to either “death” or “lack of efficacy” 
Proportions of subjects after 96 weeks that meet the criteria of NEDA-3 will be summarized 
descriptively by last prior DMT (fumarates vs. fingolimod), along with 95% CI.  
NEDA-3 will also be summarized by year (use Day 365.25 as the cut-off of Year 1 and Year 
2), as well as by year and by last prior DMT, along with corresponding 95% CI. In addition, 
each NEDA-3 components (Gd-enhancing T1 lesions, new and enlarging T2 lesions, MRI 
lesion activity, confirmed relapses, 6mCDW, discontinued from study drug due to either death 
or lack of efficacy) will be summarized by year. 

2.14.8 Proportion of subjects without MRI activity 
The proportion of subjects free of Gd-enhanced T1 lesions (in this scan) at Week 24, Week 48 
and Week 96 will be summarized. 
The proportion of subjects free of Gd-enhanced T1 lesion (all post-baseline scan) will be 
summarized. This analysis should only include subjects with MRI results at Week 24, Week 48 
and Week 96. 
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