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At the point each participant completes Follow-up Period 1, those who are eligible will 
subsequently enter Treatment Period 2. Entry into Treatment Period 2 will occur in a rolling, 
seamless fashion as participants complete Follow-up Period 1. In Treatment Period 2, eligible 
participants who received a sham procedure on Study Day 1 of Treatment Period 1 will be 
hospitalized to receive OAV101 on Week 52 +1 Day and participants who received OAV101 
on Study Day 1 of Treatment Period 1 will be hospitalized to receive a sham procedure on Week 
52 +1 Day. In-patient observation will continue on Week 52+2 Days and Week 52+3 Days 
(optional). Treatment Period 2 is followed by a 12-week follow-up period (Follow-up Period 2; 
Week 53-64) for safety and efficacy assessments. The total duration of the study is 64 weeks. 
At the end of the study, all participants who received OAV101 will be eligible to enroll in a 
long-term follow-up study (15 years) to monitor long-term safety and efficacy. 
The primary analysis will be performed after all participants have completed Week 52 or 
discontinued prior to Week 52. A final analysis will be performed after all participants have 
completed Week 64 or discontinued prior to Week 64. 

1.2 Study Objectives, Endpoints and Estimands 
Objective(s) Endpoint(s) 
Primary objective(s) Endpoint(s) for primary objective(s) 

• The primary objective of this study 
is to compare the efficacy of 
OAV101 IT vs. sham control as 
measured by the change from 
baseline in HFMSE total score  

• Change from baseline in HFMSE total score at the 
end of Follow-up Period 1 (defined in Section 2.1.1) 
in the overall study population (≥ 2 to < 18 years age 
group) 

Secondary objective(s) Endpoint(s) for secondary objective(s) 

• To compare the efficacy of OAV101 
IT vs. sham control in two patient 
age groups: ≥ 2 to < 5 years 
(HFMSE, Revised Upper Limb 
Module [RULM]); ≥ 2 to < 18 years 
(RULM) 

 
 

 

• Change from baseline in HFMSE total score at the 
end of Follow-up Period 1 in the ≥ 2 to < 5 years age 
group 

• Achievement of at least a 3-point improvement from 
baseline in HFMSE total score at the end of Follow-
up Period 1 in the overall study population 

• Achievement of at least a 3-point improvement from 
baseline in HFMSE total score at the end of Follow-
up Period 1 in the ≥ 2 to < 5 years age group 

• Change from baseline in RULM at the end of Follow-
up Period 1 in the ≥ 2 to < 18 years age group 

• Change from baseline in RULM at the end of Follow-
up Period 1 in the ≥ 2 to < 5 years age group 

• To evaluate the safety and 
tolerability of OAV101 IT vs. sham 
control in patients ≥ 2 to < 18 years 

• Incidence of treatment-emergent adverse events 
(TEAEs) and serious adverse events (SAEs) 

• Number of participants with adverse events of special 
interest (AESIs) 

• Evaluation of changes from baseline in vital signs, 
physical/neurological examinations, laboratories, 
(chemistry, hematology, liver function tests), 
echocardiogram, ECG, anthropometry, and  CCI
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1. Study discontinuation due to reasons other than death: It is assumed that participants 
discontinuing the study prior to Week 52 would follow the same trend as participants who 
continued and remained in the study for the full 52 weeks. Data collected up to the point 
of discontinuation will be included in the Generalized Linear Mixed Effects Model 
(Hypothetical strategy). 

2. Use of prohibited concomitant medications not for the intent to treat SMA: Assessments 
collected while/after receiving prohibited concomitant medications not for the intent to 
treat SMA will be included in the analyses (Treatment policy strategy). 

3. Use of prohibited concomitant medications for the intent to treat SMA (i.e. nusinersen, 
risdiplam): Assessments collected while/after receiving prohibited concomitant 
medications for the intent to treat SMA will not be included in the analyses. Only data 
collected up to the point of initiating a prohibited medication for the intent to treat SMA 
will be included in the Generalized Linear Mixed Effects Model and the data collected 
after the initiation of prohibited medication for the intent to treat SMA will be considered 
as missing (Hypothetical strategy). 

4. Study discontinuation due to death: The worst score for HFMSE will be imputed for 
participants who discontinue the study due to death, and this imputed score will be utilized 
in the analysis. The “worst score” refers to the worst (lowest) HFMSE score collected 
for the participant who had the death event throughout the trial (considering both 
the baseline and post-baseline period). It is anticipated that this intercurrent event is 
unlikely to occur during this study.   

2 Statistical methods 

2.1 Data analysis general information 
Novartis will perform the primary and final analyses. 
Analyses will be based on this document and performed using SAS® Version 9.4 (SAS Institute, 
Inc., Cary, NC) or later. 
Categorical data will be presented as frequencies and percentages. For continuous data, the 
number of non-missing observations, mean, standard deviation, median, minimum, and 
maximum will be presented. For selected parameters, 25th and 75th percentiles may also be 
presented. Summary tables will be presented by visit when applicable. 
All efficacy endpoints will be summarized descriptively using observed values and change from 
baseline at each visit, in addition to the analyses mentioned in the respective sections below. 
The analysis will be primarily focused on period 1. However, subject disposition, study 
treatment exposure and prednisolone exposure will be also summarized for period 2. All safety 
analyses will also be performed for subjects who received OAV101 during either period 1 or 
period 2. 

2.1.1 General definitions  
Study treatment is OAV101 (1.2x1014 vector genomes) or sham administration.  
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The date of first administration of study treatment is defined as the date of OAV101/sham 
administration during Treatment Period 1. 
The date of second administration of study treatment is defined as the date of OAV101/sham 
administration during Treatment Period 2. 
Study day is the number of days since the date of first administration of study treatment for 
period 1 and number of days since the date of second administration of study treatment for 
period 2.  

• Study day 1 is the date of the first administration of study treatment during Treatment 
Period 1 and the date of second administration of study treatment during Treatment Period 
2 .  

• Study day of date X = date X – date of first administration of study treatment during 
Treatment Period 1 + 1 if date X is on or after the date of first administration of study 
treatment during Treatment Period 1.  

• Study day of date X = date X – date of first administration of study treatment during 
Treatment Period 1 if date X is before the date of first administration of study treatment 
during Treatment Period 1. Study days before the first study treatment administration 
during Treatment Period 1 will have the prefix “-”. 

Baseline is defined as follows: 

• HFMSE: Baseline value for HFMSE (i.e., total or individual item) score is defined as the 
average of HFMSE (i.e., total or individual item) score used for stratification (maximum 
of all available values before baseline visit) and the measurement or evaluation made at 
the baseline visit prior to the first administration of study treatment during Treatment 
Period 1, assuming both values have complete and valid scores available. If just one of the 
above mentioned values (score used for stratification and baseline visit measurement) has 
a complete and valid score available, then the baseline HFMSE (i.e., total or individual 
item) score is defined as the single available value. 

• RULM: Baseline value for RULM total score is defined as the average of all non-missing 
assessments prior to the first administration of study treatment during Treatment Period 1, 
assuming all assessments have complete and valid total scores available. If two of the 
assessments have a complete and valid total score available, then the baseline RULM total 
score is defined as average of the two available assessment scores. If just one of the 
assessments has a complete and valid total score available, then the baseline RULM total 
score is defined as the single total score available. 

• Other assessments: The latest non-missing measurement or evaluation made prior to the 
first administration of study treatment during Treatment Period 1.  

Change from baseline is defined as post-baseline value minus baseline value. 
For HFMSE and RULM, the End of Follow-up Period 1 assessment is defined as the average 
of the Week 48 and Week 52 assessments, assuming both assessments have complete and valid 
total / individual scores available. If just one of the assessments collected at these two visits has 
a complete and valid total / individual score available, then the end of Follow-up Period 1 
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assessment is defined as the single assessment total / individual score collected at Week 48 or 
Week 52. 
Last participation day can be calculated using end of participation date – date of second 
administration of study treatment + 1. 
Inexact values will be handled as follows.  

• If a laboratory value is recorded/reported as “>X”, “≥X”, “<X”, “≤X”, a value of X will be 
taken for analysis purposes. The originally recorded value will be displayed in the listing 
of laboratory data.  

• If an antibody titer value is reported as <12.5, a value of 0.5×12.5 will be used and if 
≥819200 is reported, a value of 1.5×819200 will be used for analysis purposes. The 
originally recorded values will be displayed in corresponding listings. 

An Adverse Event (AE) is any untoward medical occurrence in a clinical investigation 
participant, which does not necessarily have a causal relationship with the drug or device under 
study. 
A Treatment Emergent Adverse Event (TEAE) is any AE whose onset or worsening occurred 
after dosing on Day 1 till the end of follow-up period 2. 

2.1.2 Analysis visit windows 
Unless otherwise specified, analysis visit windows for efficacy and safety assessments which 
are summarized on a by-visit basis are defined based on study day post dosing. For by-visit 
endpoints, the time windows describe how data will be assigned to protocol-specified time 
points during follow up. 
Period 2 windows defined below will be used for analyses of “on or after OAV101 
administration” (i.e., OAS). 
The analysis windows for respective assessments are as follows: 
Vital Signs and Neurological Examination: 
Period 1 windows: 

Visit Nominal day Start day End day 
Day 1 Day 1 Day 1 Day 1 
Day 2 Day 2 Day 2 Day 2 
Day 3 Day 3 Day 3 Day 3 

Week 1 Day 8 Day 4 Day 11 
Week 2 Day 15 Day 12 Day 18 
Week 3 Day 22 Day 19 Day 25 
Week 4 Day 29 Day 26 Day 36 
Week 6 Day 43 Day 37 Day 50 
Week 8 Day 57 Day 51 Day 64 
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Visit Nominal day Start day End day 
Week 10 Day 71 Day 65 Day 78 
Week 12 Day 85 Day 79 Day 99 
Week 16 Day 113 Day 100 Day 127 
Week 20 Day 141 Day 128 Day 155 
Week 24 Day 169 Day 156 Day 183 
Week 28 Day 197 Day 184 Day 211 
Week 32 Day 225 Day 212 Day 239 
Week 36 Day 253 Day 240 Day 267 
Week 40 Day 281 Day 268 Day 295 
Week 44 Day 309 Day 296 Day 323 
Week 48 Day 337 Day 324 Day 351 
Week 52 Day 365 Day 352 Week 52 + Day 1 – 1 

Period 2 windows: 

Visit (OAV-
SHAM) 

Visit (SHAM- 
OAV) Nominal day Start day End day 

Week 52 + Day 1 Day 1 Day 1 Day 1 Day 1 
Week 52 + Day 2 Day 2 Day 2 Day 2 Day 2 
Week 52 + Day 3 Day 3 Day 3 Day 3 Day 3 

Week 53 Week 1 Day 8 Day 4 Day 11 
Week 54 Week 2 Day 15 Day 12 Day 18 
Week 55 Week 3 Day 22 Day 19 Day 25 
Week 56 Week 4 Day 29 Day 26 Day 36 
Week 58 Week 6 Day 43 Day 37 Day 50 
Week 60 Week 8 Day 57 Day 51 Day 64 
Week 62 Week 10 Day 71 Day 65 Day 78 

Week 64 Week 12 Day 85 Day 79 Last participation 
day 

Body Weight: 
Period 1 windows: 

Visit Nominal day Start day End day 
Day 1 Day 1 Day 1 Day 1 
Day 2 Day 2 Day 2 Day 2 

Week 1 Day 8 Day 3 Day 18 
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Visit Nominal day Start day End day 
Week 4 Day 29 Day 19 Day 43 
Week 8 Day 57 Day 44 Day 71 
Week 12 Day 85 Day 72 Day 99 
Week 16 Day 113 Day 100 Day 127 
Week 20 Day 141 Day 128 Day 155 
Week 24 Day 169 Day 156 Day 183 
Week 28 Day 197 Day 184 Day 211 
Week 32 Day 225 Day 212 Day 239 
Week 36 Day 253 Day 240 Day 267 
Week 40 Day 281 Day 268 Day 295 
Week 44 Day 309 Day 296 Day 323 
Week 48 Day 337 Day 324 Day 351 
Week 52 Day 365 Day 352 Week 52 + Day 1 – 1 

Period 2 windows: 

Visit (OAV-
SHAM) 

Visit (SHAM- 
OAV) Nominal day Start day End day 

Week 52 + Day 1 Day 1 Day 1 Day 1 Day 1 
Week 52 + Day 2 Day 2 Day 2 Day 2 Day 2 

Week 53 Week 1 Day 8 Day 3 Day 18 
Week 56 Week 4 Day 29 Day 19 Day 43 
Week 60 Week 8 Day 57 Day 44 Day 71 

Week 64 Week 12 Day 85 Day 72 Last participation 
day 

Body Height (Segmental by Tibial Length) and BMI: 
Period 1 windows: 

Visit Nominal day Start day End day 
Week 4 Day 29 Day 1 Day 43 
Week 8 Day 57 Day 44 Day 71 
Week 12 Day 85 Day 72 Day 127 
Week 24 Day 169 Day 128 Day 211 
Week 36 Day 253 Day 212 Day 295 
Week 48 Day 337 Day 296 Day 351 
Week 52 Day 365 Day 352 Week 52 + Day 1 – 1 
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Period 2 windows: 

Visit (OAV-
SHAM) 

Visit (SHAM-
OAV) Nominal day Start day End day 

Week 56 Week 4 Day 29 Day 1 Day 43 
Week 60 Week 8 Day 57 Day 44 Day 71 
Week 64 Week 12 Day 85 Day 72 Last participation day 

Hematology and Clinical Chemistry: 
Period 1 windows: 

Visit Nominal day Start day End day 
Week 1 Day 8 Day 1 Day 11 
Week 2 Day 15 Day 12 Day 18 
Week 3 Day 22 Day 19 Day 25 
Week 4 Day 29 Day 26 Day 36 
Week 6 Day 43 Day 37 Day 50 
Week 8 Day 57 Day 51 Day 64 
Week 10 Day 71 Day 65 Day 78 
Week 12 Day 85 Day 79 Day 99 
Week 16 Day 113 Day 100 Day 127 
Week 20 Day 141 Day 128 Day 155 
Week 24 Day 169 Day 156 Day 183 
Week 28 Day 197 Day 184 Day 211 
Week 32 Day 225 Day 212 Day 239 
Week 36 Day 253 Day 240 Day 267 
Week 40 Day 281 Day 268 Day 295 
Week 44 Day 309 Day 296 Day 323 
Week 48 Day 337 Day 324 Day 351 
Week 52 Day 365 Day 352 Week 52 + Day 1 – 1 

Period 2 windows: 

Visit (OAV-
SHAM) 

Visit (SHAM-
OAV) Nominal day Start day End day 

Week 53 Week 1 Day 8 Day 1 Day 11 
Week 54 Week 2 Day 15 Day 12 Day 18 
Week 55 Week 3 Day 22 Day 19 Day 25 
Week 56 Week 4 Day 29 Day 26 Day 36 
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Visit (OAV-
SHAM) 

Visit (SHAM-
OAV) Nominal day Start day End day 

Week 58 Week 6 Day 43 Day 37 Day 50 
Week 60 Week 8 Day 57 Day 51 Day 64 
Week 62 Week 10 Day 71 Day 65 Day 78 
Week 64 Week 12 Day 85 Day 79 Last participation day 

HFMSE, RULM : 
Period 1 windows: 

Visit Nominal day Start day End day 
Week 4 Day 29 Day 1 Day 43 
Week 8 Day 57 Day 44 Day 71 
Week 12 Day 85 Day 72 Day 99 
Week 16 Day 113 Day 100 Day 127 
Week 20 Day 141 Day 128 Day 155 
Week 24 Day 169 Day 156 Day 183 
Week 28 Day 197 Day 184 Day 211 
Week 32 Day 225 Day 212 Day 239 
Week 36 Day 253 Day 240 Day 267 
Week 40 Day 281 Day 268 Day 295 
Week 44 Day 309 Day 296 Day 323 
Week 48 Day 337 Day 324 Day 351 
Week 52 Day 365 Day 352 Week 52 + Day 1 – 1 

Period 2 windows: 

Visit (OAV-
SHAM) 

Visit (SHAM-
OAV) Nominal day Start day End day 

Week 56 Week 4 Day 29 Day 1 Day 43 
Week 60 Week 8 Day 57 Day 44 Day 71 

Week 64 Week 12 Day 85 Day 72 Last participation 
day 

 CCI

CCI

CCI
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CCI

CCI

CCI
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Troponin-I, Echocardiogram and ECG: 
Period 1 windows: 

Visit Nominal day Start day End day 

Week 1 Day 8 Day 1 Day 18 
Week 4 Day 29 Day 19 Day 43 
Week 8 Day 57 Day 44 Day 71 
Week 12 Day 85 Day 72 Day 127 
Week 24 Day 169 Day 128 Day 253 
Week 48 Day 337 Day 254 Day 351# 
Week 52* Day 365 Day 352 Week 52 + Day 1 – 1 

* Only applicable for ECG 
# For troponin-I and echocardiogram, the end day for Week 48 will be Week 52 + Day 1 – 1 
instead of 351 
Period 2 windows: 

Visit (OAV-
SHAM) 

Visit (SHAM-
OAV) Nominal day Start day End day 

Week 53 Week 1 Day 8 Day 1 Day 18 
Week 56 Week 4 Day 29 Day 19 Day 43 
Week 60 Week 8 Day 57 Day 44 Day 71 

Week 64 Week 12 Day 85 Day 72 Last participation 
day 

CCI
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If more than one observation is included in a time window for HFMSE and RULM, irrespective 
of the observations being scheduled or unscheduled, the latest observation will be used in 
analyses. 
For other endpoints, when an assessment value for both a scheduled visit and an unscheduled 
visit are present within the same analysis window, the scheduled visit value will be used. 
Unscheduled visit data will only be used when there is no measurement from the scheduled visit 
in the defined window. 
If more than one scheduled observation for a specific assessment is included in a time window, 
the assessment closer to the nominal time will be used. If there are two scheduled observations 
equally distant to the nominal time, the latest one will be used in analyses.  

2.2 Analysis sets  
The Intent to Treat Analysis Set (ITT) comprises all randomized participants, regardless of 
whether they were dosed with study treatment during Treatment Period 1. Participants will be 
analyzed according to the treatment/procedure they have been assigned to.   
The Full Analysis Set (FAS) comprises all randomized participants who were dosed with study 
treatment during Treatment Period 1. Participants will be analyzed according to the 
treatment/procedure they have been assigned to.   
As per the protocol, participant randomization occurs approximately 2 weeks prior to when 
treatment administration/sham procedure is planned to occur. There is a possibility that a 
participant is randomized but subsequently becomes ineligible for the trial during this time and 
ultimately would not be dosed with the study treatment or contribute to the post-treatment study 
assessments. In order to account for this possibility, the FAS will exclude participants who were 
randomized but were not dosed with the study treatment. 
The Active Treatment Period 2 Set (ATP2) comprises all participants who were dosed with 
the study treatment during Treatment Period 2. Summaries of data using ATP2 will be based 
on actual treatment/treatment sequence. 
The OAV101 Treated Analysis Set (OAS) comprises all randomized participants who were 
dosed with OAV101 treatment during Treatment Period 1 or 2. Participants will be analyzed 
according to the treatment/procedure they have been assigned to. 
The Safety Analysis Set (SAF) includes all participants who were dosed with the study 
treatment during Treatment Period 1. Participants will be analyzed according to the study 
treatment/procedure received. 

2.2.1 Subgroup of interest 
Age at the time of informed consent, grouped as ≥ 2 to < 5 years and ≥ 5 to < 18 years, is 
considered to be the subgroup of interest for this SAP. 
The following analyses will be rerun using the subgroup of participants in China and India 
separately. 
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Type of Analysis Analysis Set 

Disposition (by age group and overall) ITT and ATP2 

Demographics, baseline characteristics and 
SMA medical history (by age group and 
overall) 

ITT 

Previous SMA diagnosis at period 1 (by age 
group and overall) 

ITT 

Confirmatory genetic testing at period 1 (by 
age group and overall) 

ITT 

Analysis sets (by age group and overall) ITT, ATP2 

Relevant medical histories and current 
medical conditions (by age group and 
overall) 

ITT 

Prior medications ITT 

Protocol deviations (by age group and 
overall) 

ITT 

Primary endpoint analyses FAS 

Secondary endpoint analyses FAS 

Concomitant medications SAF 

Study treatment exposure by age group SAF 

Prophylactic prednisolone exposure SAF 

Laboratory data SAF 

  

Adverse Event data SAF 

CCI
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2.3 Patient disposition, demographics and other baseline 
characteristics 

2.3.1 Patient disposition 
Disposition will be presented for all participants, and will include the following summaries: 

• The number and percentage of participants who were screened and who subsequently 
failed screening, along with the reasons for screen failure will be summarized.  

• The number and percentage of participants randomized and included in each analysis set 
(ITT, FAS, ATP2, OAS, SAF). Percentages will be based on the number of randomized 
participants. 

• The number and percentage of participants in the ITT who: 
• Completed Follow-up Period 1, defined as all participants with a Week 52 visit 

conducted either remotely or at the study site 
• Discontinued prior to the end of Follow-up Period 1 and the associated reason for 

discontinuation 
• Completed Follow-up Period 1 and continued to Treatment Period 2 
• Completed Follow-up Period 1 and did not enter Treatment Period 2 and the 

associated reason for not entering Treatment Period 2 
The above summary will be produced by Treatment Period 1 treatment group (OAV101, sham) 
and overall, and separately broken out by age subgroup (≥ 2 to < 5 years, ≥ 5 to < 18 years) 
within each treatment group. 

• The number and percentage of participants in the ATP2 who: 
• Completed Follow-up Period 2, defined as all participants with a Week 64 visit 

conducted either remotely or at the study site 
• Discontinued prior to the end of Follow-up Period 2 and the associated reasons for 

discontinuation  
The above summary will be produced by treatment sequence across Treatment Periods 1 and 2 
(OAV101/sham, sham/OAV101) and overall, and separately broken out by age subgroup (≥ 2 
to < 5 years, ≥ 5 to < 18 years) within each treatment sequence. 
A listing of participant disposition will be produced. 

2.3.2 Demographics and other baseline characteristics 
The age of the participant at the time of the screening visit 1 will be summarized using 
descriptive statistics. The participant’s age will be collected on the CRF in terms of both years 
and months (i.e. a participant’s age may be recorded as 5 years, 2 months old). Age in years 
will be derived for each participant as follows.  

• Age (years) at screening visit 1 = [(recorded years *12) + (recorded months)] / 12 
• Age (days) at screening visit 1 = (recorded years * 365.25) + (recorded months * 30.4375) 
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• Age (years) at dosing on day 1 = [Age (days) at screening visit 1 + (Day 1 visit date – 
Screening 1 visit date)] / 365.25 

The following demographic and baseline characteristics will be summarized by treatment 
Period 1 treatment group (OAV101, sham) and overall, and separately broken out by age 
subgroup (≥ 2 to < 5 years, ≥ 5 to < 18 years) within each treatment group for the ITT and FAS: 

• Age (years) at screening visit 1 
• Age (years) at dosing on day 1 
• Sex 
• Race 
• Ethnicity  
• Randomization strata assignment (combination of age and HFMSE score at Screening) 
• SMN2 copy number (study specific genetic reconfirmation) 
• Number of patients with 1 vs 0 SMN1 copy number 
• Country  
If a participant reports multiple races, they will be categorized as “multiple races” in the 
summary table. 
A listing of genetic testing parameters will be provided . 

2.3.3 Medical history 
The presence of significant medical conditions obtained at study entry will be summarized by 
Medical Dictionary for Regulatory Activities (MedDRA) System Organ Class (SOC) and 
Preferred Term (PT). The dictionary version used will be noted in the summary tables and 
listings. Summaries will be produced by age subgroup (≥ 2 to < 5 years, ≥ 5 to < 18 years) 
within each Treatment Period 1 treatment group (OAV101, sham) and overall for the ITT.   
The following parameters will be summarized regarding symptoms and history of SMA:  

• Familial history of SMA, including parent carriers and affected sibling(s) 
• SMA diagnosis method 
• Presence/absence of bi-allelic deletion, point mutations, and genetic modifier G>C.859 
• Survival Motor Neuron 2 gene (SMN2) copy number 
• Age at SMA symptom onset 
• Highest motor function achieved 
• Number of hospitalizations for pneumonia with/without respiratory failure 
• Current SMA symptoms 
• Total time observed sitting independently at Screening (seconds) 
Symptoms and history of SMA will be summarized by age subgroup (≥ 2 to < 5 years, ≥ 5 to < 
18 years) within each Treatment Period 1 treatment group (OAV101, sham) and overall for the 
ITT and FAS. 
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SMA Medical history and diagnosis will be listed. Additionally, a listing of the Scoliosis 
assessment conducted at Screening will be produced. 

2.3.4 Protocol deviations 
All protocol deviations (PDs) will be recorded in the clinical database and will be categorized 
in accordance with Novartis SOPs. PDs through the end of Follow-up Period 1 will be 
summarized by PD coded term and treatment group by age group and overall using the ITT set. 
A listing of all PDs occurring through the end of the study will also be created. A separate listing 
will be produced to summarize all important PDs occurring through the end of the study. 

2.4 Treatments (study treatment, rescue medication, concomitant 
therapies, compliance) 

2.4.1 Study treatment / compliance 
The following details pertaining to treatment administration will be summarized using 
descriptive statistics by age subgroup (≥ 2 to < 5 years, ≥ 5 to < 18 years) and overall (≥ 2 to < 
18 years). Separate summary tables will be produced for Treatment Period 1 using the SAF and 
for Treatment Period 2 using the ATP2 population: 

• Anatomical location of administration (L2-L3, L3-L4, L4-L5, L5-S1) 
• Number and percentage of participants taking prednisolone/placebo 24 hours prior to 

injection  
• Number and percentage of participants with dose interruption and their corresponding 

reason 
• Treatment compliance (%) if the dose is not fully completed. Treatment compliance is 

defined as 100 times the dose administered divided by the planned dose. Planned dose is 
3ml, equivalent to 1.2 × 1014 vector genomes. 

A listing of treatment administration during both Treatment Periods will be produced. 

2.4.2 Prior, concomitant and post therapies 
Prior and concomitant medications and significant non-drug therapies taken prior to and after 
the start of the study treatment will be listed and summarized according to the World Health 
Organization Drug Dictionary (WHODD) Anatomical Therapeutic Chemical (ATC) 
classification system. The dictionary version used will be noted in the summary tables and 
listings. 
A prior medication is defined as any medication taken prior to the date of the administration of 
study treatment during Treatment Period 1.  A concomitant medication is defined as any 
medication that started prior to the date of the administration of study treatment during 
Treatment Period 1 and continued to be taken after the administration of study treatment during 
Treatment Period 1 or any medication that started on or after the date of the administration of 
study treatment during Treatment Period 1. With this approach, a medication may be classified 
as both prior and concomitant. 
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2.5.2 Statistical hypothesis, model, and method of analysis  
The aim is to estimate the treatment effect of IT OAV101 compared to the sham procedure, for 
the target population on the primary endpoint. The justification of the corresponding primary 
estimand is detailed in Section 1.2.1 of this SAP. 
The statistical hypothesis for the primary endpoint being tested is that there is no difference in 
the change from Baseline in HFMSE total score at the end of Follow-up Period 1 in the OAV101 
treatment group compared to the sham procedure group. 
Let pj denote the change from Baseline in HFMSE total score at the end of Follow-up Period 1 
for treatments j, j=0, 1 where: 

• 0 corresponds to sham procedure 
• 1 corresponds to OAV101 
In statistical terms, H0: p1=p0, HA: p1≠p0, i.e.: 

• H0: OAV101 is not different from sham procedure with respect to the change from 
Baseline in HFMSE total score at the end of Follow-up Period 1. 

• HA: OAV101 is different from sham procedure with respect to the change from Baseline 
in HFMSE total score at the end of Follow-up Period 1. 

The primary efficacy endpoint variable will be analyzed using a linear mixed effects repeated 
measures model (MMRM) with the observed change from Baseline in HFMSE total score at all 
post-Baseline visits (through the end of Follow-up Period 1) as the dependent variable. The 
fixed effects will include treatment, scheduled visit, treatment by visit interaction,  

. The primary analysis will be based on the FAS. 
An unstructured covariance matrix will be used. LSMs for each treatment group, standard errors, 
and associated 95% confidence intervals (CIs), difference of LSMs compared to sham 
procedure group, and the associated 95% CI for the difference, as well as the two-sided p-values 
will be tabulated by visit. The null hypothesis will be rejected if the two-sided p-value for the 
LSM difference between the OAV101 arm and the sham procedure at the end of Follow-up 
Period 1 is less than the alpha level dictated by the sequential testing procedure (Figure 2-1).  
A line plot will be produced to display the LSMs for each treatment group and associated 95% 
CIs at each visit through the end of Follow-up Period 1. 
In case of non-convergence issues, the covariance matrix will be simplified and a compound 
symmetry (CS) matrix will be used instead of the originally planned unstructured covariance 
matrix. 

2.5.3 Handling of intercurrent events  
The primary analyses will account for intercurrent events as follows: 
1. Study discontinuation due to reasons other than death: It is assumed that participants 

discontinuing the study prior to Week 52 would follow the same trend as participants who 
continued and remained in the study for the full 52 weeks. Data collected up to the point 
of discontinuation will be included in the MMRM (Hypothetical strategy). 

CCI
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2. Use of prohibited concomitant medications not for the intent to treat SMA: 
Assessments collected while/after receiving prohibited concomitant medications not for 
the intent to treat SMA will be included in the analyses (Treatment policy strategy). 

3. Use of prohibited concomitant medications for the intent to treat SMA (i.e. 
nusinersen, risdiplam): Assessments collected while/after receiving prohibited 
concomitant medications for the intent to treat SMA will not be included in the analyses. 
Only data collected up to the point of initiating a prohibited medication for the intent to 
treat SMA will be included in the MMRM and the data collected after the initiation of 
prohibited medication for the intent to treat SMA will be considered as missing 
(Hypothetical strategy). 

4. Study discontinuation due to death: The worst HFMSE score will be imputed for 
participants who discontinue the study due to death, and this imputed score will be utilized 
in the analysis. The “worst score” refers to the worst (lowest) HFMSE score collected 
for the participant who had the death event throughout the trial (considering both 
the baseline and post-baseline period).  It is anticipated that this intercurrent event is 
unlikely to occur during this study.   

2.5.4 Handling of missing values not related to intercurrent event 
The primary analysis method, MMRM, implicitly imputes missing data under a missing at 
random assumption.  

2.5.5 Sensitivity analyses  
In order to assess the potential impact of excluding participants from the primary analysis who 
are randomized into the study but did not receive treatment, the primary efficacy analysis will 
be repeated using the ITT Set.  
In order to assess the potential impact of missing HFMSE data, sensitivity analyses will also 
be conducted using the FAS, where missing data will be imputed using multiple imputation 
(MI) methodology, if there are more than 5% of patients (≥7 participants) in the FAS missing 
end of follow-up period 1 HFMSE data. MI analysis with both the missing at random (MAR) 
and the missing not at random (MNAR) assumption will be performed. For MI with MNAR 
assumption, a tipping-point analysis will be performed using pattern-mixture model with a 
delta-adjusted pattern imputation. These specific imputation methods are further described in 
Section 5.1.4 of this SAP. 

2.5.6 Supplementary analyses 
An additional supplementary analysis will be performed if the percentage of participants using 
prohibited concomitant medications for the intent to treat SMA (i.e., nusinersen and risdiplam) 
is more than 5% (≥7 participants) in FAS. The supplementary estimand will be similar to the 
primary estimand except that the treatment policy strategy will used (instead of the hypothetical 
strategy) to handle the intercurrent event of use of prohibited concomitant medications for the 
intent to treat SMA. 
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Testing Procedure 

2.6.3 Handling of intercurrent events  
The same methodology for handling of intercurrent events as described for the primary endpoint 
will be applied to the secondary endpoints: 
1. Study discontinuation due to reasons other than death: It is assumed that participants 

discontinuing the study prior to Week 52 would follow the same trend as participants who 
continued and remained in the study for the full 52 weeks. Data collected up to the point 
of discontinuation will be included in the MMRM/Generalized Linear Mixed Effects 
Model (Hypothetical strategy). 

2. Use of prohibited concomitant medications not for the intent to treat SMA: Assessments 
collected while/after receiving prohibited concomitant medications not for the intent to 
treat SMA will be included in the analyses (Treatment policy strategy). 

CCI
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3. Use of prohibited concomitant medications for the intent to treat SMA (i.e. nusinersen, 
risdiplam): Assessments collected while/after receiving prohibited concomitant 
medications for the intent to treat SMA will not be included in the analyses. Only data 
collected up to the point of initiating a prohibited medication for the intent to treat SMA 
will be included in the MMRM/Generalized Linear Mixed Effects Model and the data 
collected after the initiation of prohibited medication for the intent to treat SMA will be 
considered as missing (Hypothetical strategy). 

4. Study discontinuation due to death: The worst score for HFMSE/RULM will be imputed 
for participants who discontinue the study due to death, and this imputed score will be 
utilized in the analysis. The “worst score” refers to the worst (lowest) HFMSE/RULM 
score collected for the participant who had the death event throughout the 
trial (considering both the baseline and post-baseline period). It is anticipated that this 
intercurrent event is unlikely to occur during this study. 

2.6.4 Handling of missing values not related to intercurrent event 
The primary analysis method, MMRM or Generalized Linear Mixed Effects Model (depending 
on the endpoint being analyzed), implicitly imputes missing data under a missing at random 
assumption.  

2.6.5 Sensitivity analyses 
The same methodology for sensitivity of the primary endpoint will be applied to the secondary 
endpoints. 
Additionally, another sensitivity analysis will be performed for the RULM secondary endpoints. 
The RULM has been validated in SMA patients 30 months of age to adults. Therefore, subjects 
whose age at screening visit 1 was < 30 months of age will be excluded from this analysis. 

2.6.6 Supplementary analyses 
No supplementary analysis is planned.  

2.7 Safety analyses 
Safety will be assessed through the incidence and severity of TEAEs, vital sign assessments, 
cardiac assessments (echocardiogram [ECHO], ECG), laboratory evaluations (chemistry, 
hematology, immunology, urinalysis), physical/neurological examinations, suicidal ideation 
and behavior, anthropometry, and use of concomitant medications. TEAEs will be coded in 
accordance with the most current version of the MedDRA coding dictionary. The actual version 
of the MedDRA coding dictionary used will be noted in the summary tables and in the clinical 
study report. All summaries of safety data will be based on the SAF, unless otherwise specified.  
Safety summaries (tables, figures) will include only data from the on-treatment period with the 
exception of baseline data which will also be summarized where appropriate (e.g. change from 
baseline summaries). The on-treatment period lasts from the date of first administration of study 
treatment to completion of the study at Week 64. Separate summaries will be produced 
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considering data through the end of Follow-up Period 1, and separately through the end of 
Follow-up Period 2. 

2.7.1 Adverse events (AEs) 
An overview summary table of AEs reported through the end of Follow-up Period 1 will be 
presented by Treatment Period 1 treatment group (OAV101, sham), consisting of the number 
and percentage of participants experiencing at least one event for each of the following 
categories: 

• Any TEAE 
• Any TEAE related to study treatment 
• Any serious TEAE 
• Any serious TEAE related to study treatment 
• Any severe TEAE 
• Any TEAE leading to discontinuation from study 
• Any TEAE leading to death 
• Any AESI (refer to Section 2.7.1.1 of this SAP) 
The number and percentage of participants with TEAEs will be summarized in the following 
ways: 

• by treatment group, primary SOC, and PT along with the total number of events 
• by treatment group, primary SOC, PT, and maximum severity 
Separate summaries by Treatment Period 1 treatment group (OAV101, sham), primary SOC, 
and PT will be provided for TEAEs leading to death, TEAEs related to study treatment, TEAEs 
related to prednisolone/placebo, serious TEAEs, serious TEAEs related to study treatment, 
TEAEs leading to discontinuation from study, non-serious TEAEs reported in >5% of 
participants, and AESIs. 
Additionally, separate summaries by Treatment Period 1 treatment group (OAV101, sham) and 
PT will be provided for TEAEs, TEAEs related to study treatment and serious TEAEs. 
All information obtained on AEs through the end of study will be listed by Treatment Period 1 
treatment group (OAV101, sham) and participant. 
The number and percentage of participants with TEAEs reported within 72 hours of treatment 
with the study treatment will be summarized by treatment group, primary SOC and PT. 
A similar, second set of outputs will be produced to summarize the TEAEs reported after dosing 
with OAV101 and through the end of Follow-up Period 2 using OAS. In this second set of 
outputs, only TEAEs reported on/after OAV101 dosing (during Treatment Period 1 and through 
the end of study for participants originally randomized to OAV101, during Treatment Period 2 
and through the end of study for participants originally randomized to sham administration) will 
be considered. 
For the legal requirements of ClinicalTrials.gov and EudraCT, two required tables on TEAEs 
which are not serious adverse events with an incidence > 5% and on treatment emergent serious 
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adverse events and SAE suspected to be related to study treatment will be provided by system 
organ class and preferred term based on the SAF. 
If for a same patient, 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 

• 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 

SOCs will be presented in alphabetical order and the PTs will be presented by descending 
number of participants with events in OAV101 within each SOC. 
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. 

2.7.1.1 Adverse events of special interest / grouping of AEs 
On the basis of important identified or potential risks associated with OAV101, AESIs are 
determined and categorized as follows. These will be summarized and listed based on 
Standardized MedDRA terminology: 
• Hepatotoxicity 
• Transient thrombocytopenia 
• Cardiac adverse events 
• Dorsal root ganglia toxicity 
• Thrombotic microangiopathy 
• New malignancies 
AESIs will be identified using Novartis electronic Case Retrieval Strategy (eCRS). 
Thrombotic microangiopathy will be identified via the following PTs: thrombotic 
microangiopathy OR haemolytic uraemic syndrome OR atypical haemolytic uraemic syndrome. 

2.7.2 Deaths 
Deaths will be presented in both a data listing and a summary table for AEs with fatal outcome, 
including cause of death and other details such as autopsy if given. All data will be considered 
for analysis up to the time of death.  

2.7.3 Laboratory data 
Safety laboratory data and genetic diagnosis laboratory data analyzed by both the central 
laboratory as well as by local labs will be utilized for safety analyses. The SAF will be used for 
all summaries of data. 



Novartis Confidential Page 42 of 59 
SAP Amendment 4  Study No. COAV101B12301 
 

 
 

Values at each scheduled visit as well as change from baseline values to each post-baseline visit 
through the end of Follow-up Period 1 will be summarized for each protocol-specified 
chemistry, hematology, and liver function test laboratory parameter using descriptive statistics 
for Treatment Period 1 treatment group (OAV101, sham). Normalized values (observed 
absolute values/ULN) for ALT, AST, ALP, total bilirubin and troponin-I and absolute values 
for platelets at each scheduled visit as well as change from baseline in absolute values to each 
post-baseline visit through the end of Follow-up Period 1 will be visualized on a box plot. 
Listings of hematology (all platelet values and out of range values for all other parameters), 
chemistry (out of range values for all parameters), urinalysis (out of range values for all 
parameters), and hepatic laboratory data meeting elevation criteria data will also be produced. 
Listings of liver imaging, if performed will also be produced. 
In addition, shift tables based on CTC grade (CTCAE version 5) will be provided for all 
laboratory parameters that were defined in the [Novartis Internal Guidance on CTCR Grading 
of Lab Parameter] (e.g., platelets, alanine aminotransferase (ALT), aspartate aminotransferase 
(AST), alkaline phosphatase (ALP), gamma glutamyl transferase, and serum total bilirubin, etc.) 
to compare a participant’s baseline laboratory evaluation relative to the post-baseline values. 
For laboratory (serum) parameters Glutamate Dehydrogenase and Troponin I, shift tables will 
be produced by below, within, or above the normal range level based on normal ranges of the 
laboratory used in this study (Low/Normal/High). 
The shift tables will cross tabulate the frequency (number and percentage) of participants with 
baseline versus post-baseline level. These summaries will be presented by laboratory test and 
treatment group for overall. The shift tables will present shifts from baseline to each visit and 
to final value. Moreover, for laboratory parameters based on CTC grade, shift tables from 
baseline to the worst CTC grade level at any time post-baseline will be generated. Participants 
with specific laboratory abnormalities (defined by CTC grade 3 and 4) will be listed. For 
laboratory parameters based on Low/Normal/High range, shift tables from baseline to the 
maximum at any time post-baseline will be generated.  
A second set of shift tables will be produced to summarize the shifts from baseline to the 
maximum value, and final values as well as shift tables based on CTCAE grades from baseline 
to worst post-baseline values reported after treatment with OAV101. In this second set of 
outputs, only laboratory values reported on/after OAV101 dosing (during Treatment Period 1 
and through the end of study for participants originally randomized to OAV101, during 
Treatment Period 2 and through the end of study for participants originally randomized to sham 
administration) will be considered.  
The number and percentage of participants meeting each of the following criteria through the 
end of Follow-up Period 1 will be summarized: 
• Alanine aminotransferase (ALT) >2x upper limit of normal (ULN), ALT >3x ULN, 

ALT >5x ULN, ALT >8x ULN, ALT >10x ULN, ALT >20x ULN 
• Aspartate aminotransferase (AST) >2x ULN, AST >3x ULN, AST >5x ULN, AST >8x 

ULN, AST >10x ULN, AST >20x ULN 
• ALT or AST >2x ULN, ALT or AST >3x ULN, ALT or AST >5x ULN, ALT or AST >8x 

ULN, ALT or AST >10x ULN, ALT or AST >20x ULN 



Novartis Confidential Page 43 of 59 
SAP Amendment 4  Study No. COAV101B12301 
 

 
 

• Total bilirubin >1.5x ULN, >2x ULN, Total bilirubin >3x ULN 
• ALT or AST >3x ULN and Total bilirubin >2x ULN 
• ALT or AST >3x ULN and Total bilirubin >2x ULN and Alkaline phosphatase (ALP) ≥2x 

ULN 
• ALT or AST >3x ULN and Total bilirubin >2x ULN and ALP <2x ULN 
A participant or event will be counted if the post-baseline laboratory values meet the above 
criteria regardless of the baseline laboratory value (i.e., the post-baseline laboratory value does 
not need to be worse than the baseline laboratory value). For the last three combination 
categories, the values do not need to have been collected at the same assessment. For 
participants meeting any elevation criterion, a corresponding listing of all ALT, AST, ALP, 
INR, GLDH and total, direct, and indirect bilirubin values will be provided. 
Additionally, a summary will be produced to detail the number and percentage of participants 
with post-baseline, post-OAV101 treatment values meeting the specified criteria outlined above. 
In this second summary, only laboratory values reported on/after OAV101 dosing (during 
Treatment Period 1 and through the end of study for participants originally randomized to 
OAV101, during Treatment Period 2 and through the end of study for participants originally 
randomized to sham administration) will be considered. 

2.7.4 Other safety data 

2.7.4.1 ECG and cardiac imaging data 
A 12-lead ECG and standard transthoracic ECHO will be conducted at the scheduled visits in 
accordance with the Schedule of Study Assessments. ECGs and ECHOs will be interpreted 
locally by a cardiologist for immediate safety evaluation. The ECG tracings or ECG machine 
data and ECHOs will also be collected for centralized review and interpretation by a cardiologist. 
For continuous ECG parameters, the mean value for each visit will be calculated from the 
triplicate ECGs for each participant. For categorical ECG parameters, the worst value from the 
triplicate ECGs for each visit will be used for each participant. The SAF will be used for all 
summaries of data. 
For 12-lead ECG, observed values as well as change from baseline values will be summarized 
at each scheduled visit through the end of Follow-up Period 1 using descriptive statistics for the 
following parameters as measured by the central reviewer: RR, PR, QRS, QT, and QT interval 
corrected by Fridericia’s formula (QTcF). Additionally, a summary of ECG interpretation 
(normal, abnormal) at each scheduled visit through the end of Follow-up Period 1 will be 
provided and a summary (number and percentage of participants) of participants meeting the 
following criteria at anytime post baseline will be provided. 
• New maximum QTcF value: > 450 msec to ≤ 480 msec, > 480 msec to ≤ 500 msec and > 

500 msec. For criteria based on only absolute values, patients must have post baseline 
value for that parameter and missing baseline or baseline value not meeting the criteria as 
below. 
• New > 450 to ≤ 480 msec means baseline ≤ 450. 
• New > 480 to ≤ 500 msec means baseline ≤ 480. 
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• New > 500 msec means baseline ≤ 500. 
• Maximum increase from baseline in QTcF: > 30 msec to ≤ 60 msec, > 60 msec. 
A similar, second set of outputs will be produced, considering just the post-baseline, post-
OAV101 treatment values. In these second summaries, only ECG values reported on/after 
OAV101 dosing (during Treatment Period 1 and through the end of study for participants 
originally randomized to OAV101, during Treatment Period 2 and through the end of study for 
participants originally randomized to sham administration) will be considered.  
For ECHO, the following data will be summarized by treatment, considering post-baseline data 
through the end of Follow-up Period 1: 
• Number and percentage of participants with intracardiac thrombi  
• Number and percentage of participants with low cardiac function 
These parameters are defined as follows: 
Intercardiac thrombi: Post-baseline ECHO result of Thrombus present (response of Yes) 
Low cardiac function: Post-baseline ECHO results of Left Ventricular Ejection Fraction (LVEF) 
<56% or Left Ventricular Fractional Shortening (LVFS) <28% 
A second output will be produced to detail the number and percentage of participants with 
intracardiac thrombi and low cardiac function, considering just the post-baseline, post-OAV101 
treatment values. In this second summary, only ECHO values reported on/after OAV101 dosing 
(during Treatment Period 1 and through the end of study for participants originally randomized 
to OAV101, during Treatment Period 2 and through the end of study for participants originally 
randomized to sham administration) will be considered.  

2.7.4.2 Vital signs 
Vital signs will be assessed at the scheduled visits in accordance with the Schedule of Study 
Assessments. All summaries of data will be based on the SAF. 
Observed values as well as change from baseline values will be summarized at each scheduled 
visit through the end of Follow-up Period 1 using descriptive statistics for systolic blood 
pressure, diastolic blood pressure, respiratory rate, temperature, pulse, and pulse oximetry. 
Vital sign results will be flagged as clinically significant if they meet the pre-specified criteria 
which are defined in Appendix 5.6. The number and percentage of patients meeting each 
clinically significant criterion through the end of Follow-up Period 1 will be summarized. A 
second output will be produced to detail post-baseline, post-OAV101 treatment values meeting 
each clinically significant criterion. In this second summary, only vital sign values reported 
on/after OAV101 dosing (during Treatment Period 1 and through the end of study for 
participants originally randomized to OAV101, during Treatment Period 2 and through the end 
of study for participants originally randomized to sham administration) will be considered. A 
listing of all clinically significant vital sign values will also be produced. 
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5 Appendix 

5.1 Imputation rules 
Missing values for safety endpoints, including but not limited to AEs and laboratory values, 
will not be imputed. For local lab, missing units or normal ranges will be reviewed by the 
medical team. If any missing information needs to be imputed for selected lab tests, the imputed 
information will be captured in a Note to File. 

5.1.1 Start and end dates for AEs and concomitant medications (CM) 
Missing or incomplete adverse event and concomitant medication start and end dates will be 
imputed according to standard Novartis imputation rules described in [Reference Manual for 
Partial Data Imputation]. 

5.1.2 Study drug 
If the date of administration of study treatment during Treatment Period 1 is missing or partial, 
it will be imputed as the date of the Day 1 visit. 
If the date of administration of study treatment during Treatment Period 2 is missing or partial, 
it will be imputed as the date of the Week 52+ 1 Day visit. 

5.1.3 Missing HFMSE and RULM item scores 
For the HFMSE, if 6 or fewer items are missing, the missing items will be imputed to be 0 prior 
to the calculation of the total score of HFMSE. If more than 6 items are missing at an assessment 
time point, the total score of HFMSE at this assessment time point will not be calculated and 
will be left as missing. 
For the RULM, if 3 or fewer items are missing, the missing items will be imputed to be 0 prior 
to the calculation of the total score for RULM. If more than 3 items are missing at an assessment 
time point, the total score of RULM at this assessment time point will not be calculated and will 
be left as missing. 

5.1.4 Missing post-baseline efficacy data 
The multiple imputation methodology assumes that the missing data is MAR, that is, the 
probability that an observation is missing may depend on the observed values but not the 
missing values. It also assumes that the parameters q of the data model and the parameters f of 
the missing data indicators are distinct. That is, knowing the values of q does not provide any 
additional information about f, and vice versa. If both MAR and the distinctness assumptions 
are satisfied, the missing data mechanism is said to be ignorable. The MI procedure provides 
three methods for imputing missing values and the method of choice depends on the type of 
missing data pattern. For monotone missing data patterns, either a parametric regression method 
that assumes multivariate normality or a nonparametric method that uses propensity scores is 
appropriate. For an arbitrary missing data pattern, a Markov chain Monte Carlo (MCMC) 
method that assumes multivariate normality can be used.  
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Assuming that the data are from a multivariate normal distribution, data augmentation is applied 
to Bayesian inference with missing data by repeating a series of imputation and posterior steps. 
These two steps are iterated long enough for the results to be reliable for a multiply imputed 
data set (Schafer 1997). The goal is to have the iterations converge to their stationary 
distribution and then to simulate an approximately independent draw of the missing values.  
The number of iterations will be set to 25 (NIMPUTE = 25). Sample SAS code for MI using 
the MCMC method will be provided via instruction in the table shells.  
Further, as an additional sensitivity analysis, the pattern-mixture model approach may be used 
to model the distribution of a response as the mixture of a distribution of the observed responses 
and a distribution of the missing responses, for which the missing values can be imputed under 
a plausible scenario for which the missing data are missing not at random. A tipping-point based 
pattern imputation will be applied in which systematically worse results than what’s been 
imputed in the MAR MI analysis are imputed. 

5.1.4.1 Multiple imputation sensitivity analysis steps 
The following steps will be followed, in order to create the structure of the analysis dataset 
where missing values and appropriate variables could be imputed. 
• Obtain participant ID (USUBJID), treatment group (TRT01PN), and stratification factor 

from ADSL (subject level analysis dataset) 
• Obtain visit (AVISITN), parameter code (PARAMCD), parameter (PARAM), numeric 

score value (AVAL), character score value (AVALC), baseline value (BASE), change 
from baseline value (CHG), and derivation type (DTYPE) from the applicable efficacy 
dataset 

• Transpose all data so the dataset takes the format of one observation per participant, and 
each visit becomes a variable within its own right, e.g. rows where AVISITN=2004, 2008, 
2012 become the columns WK4, WK8, WK12, etc. 

• Impute the missing data for MAR and MNAR separately according to the methods in next 
steps. 

MAR multiple imputation steps: 
Note that there will be a mix of categorical and continuous variables in the modelling of the 
missing data. Therefore, fully conditional specification (FCS) methods are employed within 
PROC MI to impute the missing data.  
• FCS logistic is used for dichotomous variables; DISCRIM is used for categorical variables 

with more than 2 categories; REGPMM is used for continuous variables. 
• WK0, WK4, WK8, WK12, WK16, WK20, WK24, WK28, WK32, WK36, WK40, WK44, 

W48, and W52 represent the AVAL variables for each of the visits respectively, where 
WK0 is baseline. 

• Compute the average of values at WK48 and WK52 to create a virtual AVISITN for End 
of Follow-up Period 1 for the average for each subject and each imputation, and then add 
to the total dataset. 

MNAR multiple imputations steps: 
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• Here is an implementation of the pattern-mixture model approach that uses a tipping-
point-based pattern of imputation, assuming systematically worse results than what’s been 
imputed in the MAR MI analysis.  

• For this purpose, a delta-adjustment approach will be followed, whereby a systematic shift 
will be added to all imputed values of the total HFMSE (or RULM) score for the OAV101 
treatment group, and no shift will be added to the sham administration arm, to estimate the 
treatment effect in a conservative scenario.  

• The choice of these delta values will be based on clinical/practical judgement to reflect 
plausible difference that could have occurred. 

• If a tipping-point, i.e. a shift that leads to a change in the analysis results such that a non-
significant p-value is identified, clinical judgement will be further used to ascertain the 
likelihood of the relevant shift to have happened in practice. The larger the shift, the more 
robust the results from the primary analysis will be.  

• This delta-adjustment will be applied for all data points that were imputed for the MAR 
MI analysis using the following procedure: 
• Select the shift value 
• All values imputed using the MAR MI analysis are ‘adjusted’ by adding a constant 

shift 
• The step above is repeated for all relevant shift values 

• The following negative shifts for the total HFMSE (or RULM) score may be considered: -
1, -2, -3, -4, and -5.  

• For each of these shift values, an ANCOVA model will be used, by imputation, for 
analysis including treatment, strata and the baseline HFMSE total score or baseline RULM 
total score, as applicable, as covariate. Pooled estimates for the difference between 
OAV101 and sham in the LSM for change from baseline to End of Follow-up Period 1 in 
the total HFMSE (or RULM) score will be presented alongside p-values for each set of 
shift values. 

MAR and MNAR modeling step: 
• Given a complete data set with all values are available at each visit after imputation, a 

fixed-effect model can be used. For the change from baseline in HFMSE (or RULM) 
analysis, an ANCOVA model will be used including treatment, strata and the baseline 
HFMSE total score or baseline RULM total score, as applicable, as covariate. For the 
achievement of at least a 3-point improvement from baseline in HFMSE total score at the 
end of Follow-up Period 1, a logistic regression model will be used including treatment, 
strata and the baseline HFMSE total score as covariate. 

MAR and MNAR combining step: 
• The output dataset with the treatment LSMs (LSMEANS) and the treatment differences 

are then sorted, manipulated and read into PROC MIANALYZE to combine the individual 
sets of imputed results into one set of overall results. Additional details on SAS code will 
be provided in the table shells. 
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5.2 AEs coding/grading 
Verbatim terms of AEs, including important identified and important potential risks, will be 
encoded by means of MedDRA according to the data management plan. 

5.3 Laboratory parameters derivations 
Hy’s law criteria apply (see Section 2.7.3). 

5.4 Statistical models 
Not applicable. 

5.4.1 Analysis supporting primary objective(s)  
Not applicable. 

5.4.2 Analysis supporting secondary objective(s) 
Not applicable. 

5.5 Rule of exclusion criteria of analysis sets  

Analysis Set 

Criteria that cause 
participants to be 
excluded 

ITT Screened but not randomized 

FAS, SAF Randomized but not treated during Treatment Period 1 

ATP2 Not treated during Treatment Period 2 

  

5.6 Clinically significant vital sign values 
Vital sign results will be flagged as clinically significant if they meet the pre-specified criteria 
which are defined as follows. 
Systolic and Diastolic Blood Pressure: 
• For participants aged <18 years at the time of assessment, diastolic and systolic blood 

pressure values greater than or equal to the corresponding to the 90th percentile value for 
age, gender, and height will be used to classify ‘high’ clinically significant values. The 
relevant values are contained in Table 4 (BP Levels for Boys by Age and Height 
Percentile) and Table 5 (BP Levels for Girls by Age and Height Percentile) of Flynn 2017. 
• Participants aged ≥2 to <3 years at the time of assessment will utilize the blood 

pressure levels defined for age 2 years, participants aged ≥3 to <4 years at the time of 
assessment will utilize the blood pressure levels defined for age 3 years, etc. 
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• Height percentile will be defined using the height at the time of assessment, or the 
most recently recorded height prior to the assessment if the height at the time of 
assessment is not available. Participants with a height which falls between two 
percentiles will be classified according to the lower of the two percentiles. For 
example, if a girl participant aged 2 years at the time of assessment has a height of 
90.0cm, they would fall between the 25th percentile for height (88.6cm) and the 50th 
percentile for height (91.1cm). In this case, the participant would be considered to 
belong in the 25th percentile for height and the 90th percentile for blood pressure 
according to that 25th percentile for height will be utilized for classification purposes. 

• For participants aged 18 years and above at the time of assessment, systolic blood pressure 
values ≥120 mmHg and diastolic blood pressure values ≥80 mmHg will be classified as 
‘high’ clinically significant values. 

• For all participants regardless of age at assessment, systolic blood pressure values below 
the 5th percentile will be classified as ‘low’ clinically significant values. The 5th percentile 
value can be estimated using the following formula: 70 mmHg + (2*participant’s age in 
years).  

Temperature: 
• For participants <18 years at the time of assessment, temperature values ≥38.4°C will be 

classified as ‘high’ clinically significant. 
• For participants ≥18 years at the time of assessment, temperature values ≥39.1°C will be 

classified as ‘high’ clinically significant. 
• For all participants regardless of age at assessment, temperature values ≤35°C will be 

classified as ‘low’ clinically significant. 
Pulse rate: 
The criteria for classifying high and low pulse rate values are contained in the table below 
(Flemming 2011).  

Age at assessment High (bpm) Low (bpm) 
2 to <3 years >128 <92 
3 to <4 years >123 <86 
4 to <6 years >117 <81 
6 to <8 years >111 <74 
8 to <12 years >103 <67 
12 to <15 years >96 <62 
15 to <18 years >92 <58 
≥18 years  ≥120 with increase from updated 

baseline1 of ≥15 bpm 
≤50 with decrease from updated 

baseline1 of ≥15 bpm 
1Updated baseline is the last value collected before the participant’s 18th birthday. 
Weight 
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• For participants <18 years at the time of assessment, weight values which reflect an 
increase from baseline of ≥2 BMI-for-age percentile categories will be classified as ‘high’ 
clinically significant; weight values which reflect a decrease from baseline of ≥2 BMI-for-
age percentile categories will be classified as ‘low’ clinically significant. 
• Baseline BMI-for-age weight status categories are underweight (less than the 5th 

percentile), healthy weight (5th percentile to less than the 85th percentile), overweight 
(85th to less than the 95th percentile) and obese (equal to or greater than the 95th 
percentile). 

• BMI-for-age percentile categories (P1 to P99) are obtained from the WHO Growth 
Charts (For ≥ 5 years: [https://www.who.int/tools/growth-reference-data-for-5to19-
years/indicators/bmi-for-age], For < 5years: [https://www.who.int/toolkits/child-
growth-standards/standards/body-mass-index-for-age-bmi-for-age] 
[https://www.who.int/toolkits/child-growth-standards/standards/body-mass-index-for-
age-bmi-for-age]). 

• For participants ≥18 years at the time of assessment, weight values which reflect an 
increase from updated baseline of ≥10% will be classified as ‘high’ clinically significant 
and weight values which reflect a decrease from updated baseline of ≥10% will be 
classified as ‘low’ clinically significant. Updated baseline is the last value collected before 
the participant’s 18th birthday. 

Respiratory rate: 
The criteria for classifying high and low respiratory rate values are contained in the table below 
(Flemming 2011; Eldridge 2014; Kou).  

Age at assessment High (breath/min) Low (breath/min) 
2 to <3 years >34 <22 
3 to <4 years >29 <21 
4 to <6 years >27 <20 
6 to <8 years >24 <18 
8 to <12 years >22 <16 
12 to <15 years >21 <15 
15 to <18 years >20 <13 
≥18 years  ≥30 ≤10 
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