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VERSION HISTORY

SAP Version Date Primary Reasons for
Amendment
1.0 18-July-2017 Not applicable
2.0 09-January-2019 ¢ Introduced MMDR
visits.

¢ Updated windowing for
analysis visit to allow
for efficacy analyses
every 8 months.

e Updated mtegrated
safety presentation for
mfantile SMA onset
subjects by display
according to age at
screening when subjects

receive ISIS 396443,

¢ [ncorporated changes in
protocol amendments
version 2 and 3

3.0 27-September-2019 .

e [n section 4.2 Efficacy
displays, for the re-
evaluated subjects,
corrected a typo from
*=54" to *<=54’ for
HFMSE.
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SAP Version
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Primary Reasons for
Amendment

Additional efficacy
analyses utihzing
MMDR Day 1

4.0

3.0

15-December-2020

06-September-2023

Incorporated changes in
Statistical analysis of
assessments as part of
Protocol Amendment
Versions 4 and 5. eg.
MMDR visit schedules
for motor functions,
PedsQL, X-ray efc.

Updated imputation
methods for CHOP
INTEND from MMDR
Day 1.

Removed CGI from thus
SAP due to difficulty in
rehiable interpretation.

Updated Appendix A
windowing for efficacy
based on updated
MMDR schedule.

To fulfill final analysis
purpose and perform
analyses for all data.

To add presentations of
age at first nusimersen
dose for CS3B subjects
and CS4 subjects
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1.0 INTRODUCTION

The first planned interim analysis for the CS11 study was conducted with a cutoff date of 30June2017
and was detailed in two separate interim statistical analysis plans:

e (CS11 only [18 Jul 2017]

e Integration of CS11 and mdex studies.
This statistical analysis plan (SAP) combines both integrated and CS11 only reporting.

CS11 1s an open-label extension study m subjects with SMA who previously participated m
mvestigational studies of nusinersen. The primary purpose of this study is to gather additonal
information on the long-term safety, tolerability, and efficacy of repeated doses of nusinersen (12
mg) admimstered as IT mjections by lumbar puncture (LP).

Subjects will enter CS11 from five different studies, two of these were randomized, double-blind,
sham-procedure controlled studies (CS3B and CS4) and three were open-label studies (CS3A, CS12
and 232SM202 Part 2). The populations participating in these studies are infantile (CS3A and CS3B),
later onset SMA (CS12 and CS4) and mfantile and later onset (232SM202).

1.1 A Brief Description of the Index Studies Follows:

1.1.1 Overview of Infantile Onset SMA Studies

CS3A was a Phase 2, multicenter, open-label, multiple-dose, dose-escalation smdy to evaluate the
safety, tolerability, and pharmacokinetics of nusinersen administered intrathecally to subjects with
onset of SMA symptoms at <= 6 months of age and aged < 7 months at screening. Two ‘loading’
dose levels, 6 or 12 mg (scaled equivalent) were evaluated sequentially. The initial dose level of 6
mg was studied m a cohort of 4 subjects, and the 12 mg dose level n 16 subjects. Loadmg doses
were administered on Days 1, 15, and 85. Thereafter, all subjects received maintenance doses of 12
mg equivalent nusinersen on Days 253, 379, 505, 631, 757, 883, 1009, 1135 and 1261. Subjects
were followed until Day 1352 (45 months). The study was tenmunated early.

CS3B was a Phase 3, multicenter, randomuzed, double-blind, parallel-group, sham-procedure-
controlled smdy to evaluate the efficacy, safety, tolerability, and pharmacokinetics of nusinersen
adommistered to subjects with 2 SMN2 copies who had onset of climical signs and symptoms of SMA
at < 6 months of age. 121 subjects were randomized 2:1 to receive a scaled equivalent 12 mg dose
of nusinersen or underwent a sham procedure as control, respectively. Nusinersen was admmistered
using a loading regunen (dosing on Study Days 1, 15, 29, and 64) followed by mamtenance dosing
once every 4 months (dosing on Days 183 and 302). Subjects randomized to the sham-procedure
control group underwent a sham-procedure on Study Days 1, 15, 29, 64, 183, and 302. The total
duration for treatment and follow-up was to be 13 months. As this study showed significant efficacy
of nusinersen compared to sham at the pre-specified iterim analysis, the study was terminated early.

Study mno. / Design Sample size Doses and duration
study type
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Ccs3A/ Multicenter, 20 total:
Phase 2, safety open-label,
and efficacy multiple-dose, Cohort 1: 4 6 mg (scaled equivalent) on Days 1,15, and 85
dose-escalation followed by 12 mg (scaled equivalent) on Days
253, 379, 505, 631, 757, 883, 1009, 1135, and
1261
12 mg (scaled equivalent) on Days 1. 15, 85, 253,
Cohort 2: 16 379, 505,631, 757, 883, 1009, 1135, and 1261.
Total duration: 1352 days
(45 months)
CS3B/ Multicenter, 121 total:
Phase 3. efficacy randomized,
and safety double-blind, 80 ISIS 396443* 12 mg (scaled equivalent) on Days 1, 15, 29, 64,
parallel-group, 183, and 302.
sham- 41 Sham
procedure- Total duration: 442 days
controlled (14 *: months)

*One subject m CS3B randomized to receive nusinersen did not receive any medication

within CS3B but is dosed within CS11
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1.1.2 Overview of Later-onset SNLA Studies

A brief description of CS12 and the other 3 studies that preceded it (CS1, CS2 and CS10) is given
below:

CS1 was a Phase 1, multicenter, open-label, single-dose, dose-escalation study to evaluate the safety,
tolerability, and pharmacokinetics of nusinersen in subjects with SMA. A single dose of nusinersen
was administered to subjects with SMA who were 2 to 14 years of age. Four doses, 1, 3, 6, and 9
mg, were evaluated sequentially. Each dose was studied in a cohort of 6 or 10 subjects, where all
subjects received study treatment. Subjects in Cohorts 1 and 2 were followed until Day 29 (1 month),
and subjects m Cohorts 3 and 4, until Day 85 (3 months).

CS2 was a Phase 1/2, open-label, multiple-dose, dose-escalation study designed to assess the safety,
tolerability, and pharmacokinetics of nusinersen in 2- to 15-year-old subjects with SMA. Four dose
levels (3, 6, 9, and 12 mg) were evaluated sequentially. Doses were administered on Days 1, 29, and
85 at the 3, 6, and 12 mg dose groups and on Days 1 and 85 for the 9 mg dose group. Subjects m
Cohort 1 of CS1, who had received a smgle dose of 1 mg, were eligible to participate as were
untreated subjects who satisfied the inclusion/exclusion critenia. Subjects were followed until Day
253 (8 months).

CS10 was a Phase 1, open-label, single-dose study to assess the safety, tolerability, and
pharmacokinetics of nusinersen in subjects with SMA who had previously participated in Cohorts 2,
3,and 4 (3, 6, and 9 mg, respectively) of CS1. Single doses of 6 or 9 mg of nusinersen were evaluated
sequentially. Subjects were followed until Day 169 (5% months).

CS12 was a Phase 1, open-label, multiple-dose study to assess the safety and tolerability of a 12 mg
nusinersen dose m subjects with SMA who previously participated i either CS2 or CS10. Doses
were admuustered on Days 1, 169, 351, and 533. The study was termunated early.

Data from these smdies will be combined longitdinally.

CS4 was a Phase 3, multicenter, double-blind, randomized. sham-procedure-controlled stdy of
nusinersen admimstered intrathecally over 15 months to patients, from age between 2 to 12 years at
screening, with later-onset SMA. 126 subjects were randomized 2:1 to receive a 12 mg dose of
nusinersen or undergo a sham procedure as control, respectively. Randomization was stratified based
on the subject’s age at screening: <6 years versus >6 vears. Nusinersen was administered using a
loading regimen (dosing on Study Days 1, 29, and 85) followed by a maintenance dosing 6 months
thereafier (Day 274). Subjects randomized to the sham-procedure control group underwent a sham-
procedure on Smdy Days 1, 29, 85, and 274. The study consisted of screening, treatment, and post-
treatment follow-up-periods. The total duration of participation i the study was approximately 16
months. As this study demonstrated sigmficant efficacy of nusinersen compared to sham, at the pre-
specified interim analysis, the study was terminated early.
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Study no.  Design Sample size Doses and duration
/ study
lype
Completed
studies
CSsl/ Multicenter, open- 34 total:
Phase 1, label, sigle-dose,
safety dose-escalation Cohort1: 6 Cohort 1: 1 mg
Cohort2: 6 Cohort 2: 3 mg
Cohort3: 6 Cohort 3: 6 mg
Cohort 4: 10 Cohort 4: 9 mg
Single dose on Day |
Total duration: 29 days (1 month) for Cohorts
| and 2, 85 days (3 months) for Cohorts 3 and
1
CS10/ Multicenter, open- 18 total:
Phase 1, label, single-dose,
safety extension to CS1. Cohort1: 4 Cohort 1: 6 mg
Cohort 2: 14 Cohort 2: 9 mg
Single dose on Day 1
Total duration: 169 days
(5% months)
sy Multicenter, open- 34 total:
Phase 1/2.  label, multiple-
safety and dose. dose- Cohort 1: 8 Cohort 1: 3 mg on Days 1, 29, 85
efficacy escalation Cohort 2: 8 Cohort 2: 6 mg on Days 1, 29, 85
Cohort 3: 9 Cohort 3: 9 mg on Days 1, 29, 85
Cohort 4: 9 Cohort 4: 12 mg on Days 1, 29, 85
Total duration: 253 days
(8 mounths)
CS12/ Multicenter, open- 42 total 12 mg on Days 1, 169, 351, 533
Phase 1, label, multiple-dose
safety extension to CS1, Total duration: 542 days
CS10,CS2 (18 months)
Csy/ Multicenter, 126 total: 12 mg on Days 1, 29, 85, and 274.
Phase 3, randomized,
efficacy double-blind, 84 ISIS 396443  Total duration: 482 days
and safety  parallel-group. 42 Sham (16 months)
sham-procedure-

controlled
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1.13 Overview of Infantile and Later-onset SMA Study (2325M202)

232SM202 was a Phase 2 multicenter study conducted m 2 parts. Part 1 was ongmally designed as
a randomized, double-blind, sham-procedure controlled smdy to assess the safety and tolerability and
explore the efficacy of mtrathecally admmistered nusinersen over a peniod of approximately 14
months (from the first dose until the End of Part 1 Evaluation). 21 subjects were randomized in a
ratio of 2:1 to receive nusmersen by mtrathecal lumbar puncture (LP) injection or a sham-procedure
control. Randomization was stratified based on age at onset of clinical signs and symptoms consistent
with SMA: =6 months versus <=6 months. Part | of the study was stopped early due to the efficacy
results seen in the CS3B study.

Part 2 study procedures was determined based on the treatment assignment in Part 1. For subjects
who were randomuzed to receive nusinersen m Part 1, Part 2 Day 1 occurred following the End of
Part 1 Evaluation or approxunately 4 months following the last mjection of nusinersen in Part 1. On
Part 2 Day | subjects received their first dose of nusmersen for Part 2 and retumed to the study site
on Days 120, 239, 358, 477, 596, and 715 for follow-up evaluations and subsequent maintenance
dose mjections. For subjects who were receiving sham procedure m Part |, Part 2 Day | occurred
following the End of Part 1 Evaluation or as soon as possible following the End of Part 1 Evaluation.
At Day 1, subjects received their first dose of nusimersen (first loading dose). Subjects returned to the
study site on Days 15, 29, 64, 183, 302, 421, 540, 659, and 778 for follow-up evaluations and
subsequent injections. The smdy was terminated early.

Study no. / study Design Sample size Doses and duration
lype

232SM202 Part 1/ Multicenter. 21 total:
Phase2, safety randomuized,

double-blind, 14 ISIS 396443 12 mg (scaled equivalent) on Days 1,
parallel- 15,29, 64, 183, and 302.
group, sham- 7 Sham
procedure- Total duration: 385 days
controlled (13 months)
2328M202 Part 2 Multicenter, 20 total:
open-label,
multiple dose 14 previous  ISIS 12 mg (scaled equivalent) on Days 120,
396443 239,358,477, 596, and 715
Days 15. 29, 64, 183, 302, 421, 540,
6 previous Sham 659, and 778

Total duration: 659 days
(22 months)
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1.14 Overview of CS11 (SHINE)

Since the start of CS11 study, there have been protocol amendments that have allowed for subjects

from other studies to enter this long extension study (for example, CS3A and 232SM202). The aum
of each of the protocol amendments was also to modify and umfy the visit structures, assessments

and regumens. The maimn changes were:

The dose regunen was changed to be every 120 days for the subjects from later onset studies.
Visit names were changed to be modified mamtenance dosing regimen (1.e. MMDR Day 1,

MMDR Day 120 etc.)
New assessments (1.e. HFMSE, RULM and others for mfantile onset studies) were mtroduced

and harmomzed, such that all studies had the same assessments

The MMDR dosing schedule consists of MMDR Days 1, 120, 240, 360, 480, 600, 720, 840,
960, 1080 1200, 1320, 1440, 1560, and 1680 (+14 days) until the EOS Evaluation/Early
Termmation (ET) Visit. The study will last 5 vears from MMDR Day |

For Protocol Version 4, the Clinical Global Impression of Change (CGIC) was removed,
although data was analyzed for CGIC scores collected while the previous protocol versions
applied. For Protocol Version 5, the Pediatric Voice Handicap index (pVHI) was added

In Protocol Version 6, a lunit was set for the number of subjects who are receiving nusinersen
concomutantly with other SMA therapies to 20% (n = 58) of the total population. The follow-
up visits for subjects who discontinued study treatment were removed. For vanous efficacy
and safety assessments, if an assessment is not performed at a visit, attempts were made to
perform the assessments at the subsequent dosing visit(s) until completed.

Enrollment: 292 patients (from CS3B, CS4. CS12, CS3A studies and 232SM202).

Study mo. /| Design Sample size Doses
study type
CS11 Multicenter, 292 totals:
Phase 3 safety | open-label,
and efficacy multiple-dose
exlension

Group 1 A (sham procedure in
CS3B tonusinersen in CS11):
24

Group 1B (nusinersen in
CS3B tonusimersenm CS11):
65

12 mg on Days 1. 15, 29, 64,
followed by maintenance doses of
nusinersen approxunately every 4
months according to the MMDR
dosing schedule

12 mg of nusmersen on Days 29 and
3 sham procedures on Days 1, 15,
and 64 followed by maintenance
doses of nusinersen approxumately
every 4 mounths according to the
MMDR dosing schedule.
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Group 2A (sham procedure
CS4 to nusinersen m CS11):
42

Group 2B (nusinersen in CS4
to nusinersen m CS11): 83

12 mg on Days 1, 29, 85, followed
by mamtenance doses of nusinersen
approximately every 4 months
according to the MMDR dosing
schedule

12 mg of nusinersen on Days 1 and
85 and | sham procedure on Day 29
followed by mawmtenance doses of
nusinersen approxumately every 4
months according to the MMDR
dosing schedule

Group 3 (nusinersen in CS12
to nusinersen m CS11): 45

12 mg on MMDR Days 1, followed
by mamtenance doses of nusinersen
approximately every 4 months
according to the MMDR dosing
schedule

Group 4 (nusinersen m CS3A
to nusmersen m CS11): 13

12 mg on MMDR Days 1, followed
by mamtenance doses of nusinersen
approxumately every 4 months
according to the MMDR dosing
schedule

Group 5 (nusinersen 1
2328M202 to nusinersen in
CS11): 20

12 mg on MMDR Days 1, followed
by maintenance doses of nusinersen
approximately every 4 months
according to the MMDR dosing
schedule

2.0 DESCRIPTION OF OBJECTIVES AND ENDPOINTS

The objective of the CS11 protocol is to gather additional information on the long term safety,
tolerability, and efficacy of repeated 12-mg doses of nusmersen (also known as BIIBOS8 and ISIS
396443) administered as intrathecal (IT) injections by lumbar puncture (LP) in subjects with spinal

muscular atrophy (SMA).

Primary objective

To evaluate the long-term safety and tolerability of nusinersen administered by IT injection to
subjects with SMA who previously participated m mvestigational studies of ISIS 396443

Secondary objective

To examine the long-term efficacy of nusinersen administered by IT injection to subjects with
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SMA who previously participated in investigational studies of ISIS 396443

This statistical analysis plan describes the analyses to be performed, which will pool the data from
the mdex studies with the CS11 data.

The endpoints which will be ntegrated and analyzed are listed below.

2.1 Safety and lolerability Endpoints

e AFEsand SAEs

o Vital signs and weight.

« Neurological examinations

¢ Clinical laboratory tests (serum chemistry, hematology, urinalysis, and urine total
proteim)

Coagulation parameters (aPTT, and INR)

ECGs

e Use of conconutant medications

2.2 Efficacy Endpoints

e Achievement of motor milestones (WHO motor milestones and/or Section 2 of
HINE)

¢ Time to death or permanent ventilation (tracheostomy or =16 hours ventilation/day
continuously for >21 days in the absence of an acute reversible event). The definition of an
acute reversible event is provided m the SHINE Ventilation Endpomt Guidance.

e Percentage of subjects not requiring permanent ventilation

Change from baseline in applicable motor function assessments: CHOP INTEND,

HFMSE, RULM, 6MWT, and contracture assessment

Change from baseline in CMAP

Growth parameters

Proportion of CMAP responders

Number of motor milestones (WHO or HINE-2) achieved per subject

Proportion of subjects who aclieved standmg alone

Proportion of subjects who aclieved walking with assistance

Number of serious respiratory events

Number and length of hospitalizations

Change from baseline m Cobb-Angle on X-ray of the thoracolumbar spine

Changes i quality of hife assessments: PedsQL, and/or ACEND

@ & & & & ® ® ® ® W



DocuSign Envelope ID: AD447710-25C3-4ECS-800D-T45CBCCB1C3B

Study Number: 1SIS 396443-CS11
Statistical Analysis Plan
Version No. 5.0

D s
Biogen

s [hisease-related hospitalizations and AEs
e Survival rate

|

3.0 INTERIM ANALYSES

I'he first interim analysis was conducted using a cut-oft date of 30 June 2017. Further interim
analyses have been/may be conducted with alternative cut off dates determined by examining the
progress of subjects m order to support regulatory submassions, nusmersen drug development
planning, and business activities. It may be that only certain subjects and only a pre-defined list of
assessments 1s cleaned and locked for a particular mternim analysis

For the interim analyses for efficacy endpoints, efficacy sets at each visit will be defined as the
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subset of subjects in the Safety set who have the opportunity to be assessed at that visit.
4.0 GENERAL CONSIDERATIONS

In this Statistical Analysis Plan, the terms “control™ and “previous control™ refer to the set of subjects
who were randomized to undergo the sham procedure during the mdex study CS3B (group 1A) and
CS4 (group 2A) and 232SM202 (group 5)

In order to distingwish nomunal visit names from duration defined in terms of days, visit names waill
be referred as “Day 157, “Day 29,” etc., and “15 days” or *“29 days,” etc., and will be used to define
time intervals.

Safety set: safety presentations will utihze the safety populations as defmed in the mdex studies
which was based on subjects who received at least one dose of nusmersen or sham procedure. A
second Safety set will be defined as all subjects who are enrolled and received at least | dose of
nuswersen or underwent sham procedure durmg CS11. Both Safety sets will be used for safety and
efficacy analyses.

The MMDR Safety set will be defined as the subset of subjects that had received an MMDR day 1
dose.

One CS3B subject was randomized to nusinersen but withdrew from the study prior to receiving any
dose due to an adverse event. This subject went on to be dosed with nusinersen in the CS11 study.
For integrated safety analysis, baseline for this subject will be based on the first nusinersen dose in
CS11. For the mam efficacy analysis considening all patients from the start of CS3B, since this subject
wasn't dosed in CS3B, the date of randomization will be considered as baseline and CS11 efficacy
visits will be windowed to the planned analysis visits accordingly. In efficacy analyses where the
paticnts are grouped based on age at first dose, the baseline will be the first dose mn CS11 and this
subject will be included in the >=10 month to <23 month group.

New endpoints were introduced as part of CS11 and during CS11 as part of protocol amendments
compared to those used in the index studies. In order to allow presentation of results longitudinally,
analyses will be presented from the following baselines, based on the timepoints that endpoints were
mtroduced:

- First dose of nusinersen in index smdies

- First dose of nusinersen in CS| 1

- Dose of MMDR Day 1 mn CS11

Presentations of immunogenicity data will be based on all dosed subjects.
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Summary statistics will be presented throughout. For continuous endpomts, the summary statistics
will generally include number of subjects with data, mean, standard deviaton, median, minimum and
maximum. For categoncal endpomts, the summary statistics will generally include: number of
subjects dosed, number of subjects with data, and the percentage of those with data in each category.
Frequency distnbutions will be presented as appropnate.

The statistical software, SAS® version 9.3 or above. will be used for all summanes and statistical
analyses.

4.1 Safety Displays

4.1.1 Integrated Displays

For integrated analyses, the following groupings will be used. Infantile onset is defined as age at
symptom onset <=6 months and later onset 1s defined as age at symptom onset > 6 months. Screening
age m these displays is the age at screening m the first study at which they are dosed with ISIS
396443,

1) Infantile-onset:
¢ Controlled smdy (CS3B): this will include only the index study data
e Control
e ISIS 396443

¢ Controlled and uncontrolled studies inclading extensions (which include all the infantile onset
subjects treated with ISIS 396443 in CS3B, CS3A and 2325SM202) by age at screening (the
age at screening here refers to the screening visit prior to starting ISIS 396443, for example,
for a subject who was m the CS3B previous control group, it will be the screening visit for
CS11)

¢ Screened <= 7 months of age (previous ISIS 396443 data from CS3B and CS3A to
CS11 inclusive)

e Screened >7 months of age (previous control data from CS3B to CS11 inclusive only
and 232SM202 infantile onset, which includes previous ISIS 396443 data from Part
1/Part 2 and previous control subjects from Part | data to CS11 inclisive)

e Total (sum of the Screened <= 7 and >7 months columns)

2) Later-onset:
¢ Controlled study (CS4) thus will include only the index study data
« Control
e ISIS 396443

¢ Controlled and uncontrolled studies mcluding extensions (this will include all the later onset
SMA subjects treated with ISIS 396443)
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¢ Subjects first dosed with ISIS 396443 in either CS4 or 232SM202 Part 1, plus any
follow-up in CS11 or 232SM202 Part 2.

e Subjects first dosed in CS1 or CS2 and follow-up in CS10, CS12, CS11

e Subjects who received sham m CS4 or 2328M202 Part 1 from the first dose of ISIS
396443 in CS11 or 232SM202 Part 2, plus any follow-up in CS11

3) All SMA subjects treated with ISIS 396643
e Infantle onset

e Screened <= 7 months of age (previous ISIS 396443 data from CS3B and CS3A to
CS11 nclusive)

e Screened =7 months of age (previous control data from CS3B only and 232SM202
mfantile onset, which includes previous ISIS 396443 data from Part 1/Part 2 and
previous control subjects from Part 1 data to CS11 inclusive)

« [ater onset

e All treated subjects

412 CS11 Only Displays

For analyses of CS11 only data the following groupmgs will be used. It should be noted that screened
<=7 and > 7 months of age will be as described in the integrated analysis (i.e. using the screening
date of the study in which the subject first received ISIS 396443 treatment).

e Infantile onset
e Screened <= 7 months of age (previous ISIS 396443 m CS3B and CS3A)
¢ Screened >7 months of age (previous control in CS3B and 2328M202)

¢ Later onset CS11 data from subjects onginating from CS4, CS1, CS2, 232SM202

¢ Total (mfantile and later onset)
4.2 Efficacy Displays

4.2.1 Age at First Nusinersen Dose

Since age 1s an unportant covanate i SMA, for the CS4 and CS3B studies analyses will be performed
categorized by age at first nusinersen dose group for both safety and efficacy analyses. The following
depicts the age groups:

e For CS3B subjects (previous ISIS 396443 data from CS3B to CS11 mclusive)
e Age < 6 months
e  Age >=6to < |10 months

e For CS3B subjects (previous control) dosed in CS11: Age >=10 to < 23 months
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¢ For CS4 subjects (previous ISIS 396443 data from CS3B to CS11 inclusive)
o  Age >=21to<3.5 years
e Age>=3510 <5 years

e For CS4 subjects (previous control) dosed in CS11: Age >=5 to <9.5 vears

422 Other Displays

In addition, displays will be presented where the approach 1s to preserve the index study groupings
50 for mfantile onset studches:

¢ (S3A from their first nusinersen dose m CS3A

e (CS3B previous control from their first sham procedure m CS3B mcluding all efficacy m
CS3B only

e (CS3B previous control from their first nusimersen dose in CS11

e (S3B previous control from their first sham procedure in CS3B and including all efficacy in
both CS3B and CS11

e (S3B previous ISIS 396443 from their first nusinersen dose in CS3B
And the later onset studies:

¢ Type 2 subjects who received their first ever nusinersen dose in CS2/CS12

¢ Type 3 subjects who received their first ever nusinersen dose m CS2/CS12

e (CS4 previous control from their first sham procedure in CS4 including all efficacy m CS4
only

e (CS4 previous control from their first nusinersen dose in CS11

e (CS4 previous control from their first sham procedure in CS4 and including all efficacy in
both CS4 and CS11

e (CS4 previous ISIS 396443 from their first nusinersen dose in CS4

Efficacy analysis from MMDR Day 1:

From MMDR Day |, the sites will attempt to perform the same set of efficacy assessments on all
subjects. In longitudinal summanes for these measures, subjects will be pooled using the same
groupings as planned for safety presentations by infantile or later onset SMA. In addition, summaries
from MMDR Day 1 will be produced using the onginal study groups, such as ‘Previous ISIS 396443’
or ‘Previous control’ for subjects originally dosed in CS4 and CS3B or CS12 patients split by SMA

type.
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For outcomes started at MMDR day 1 in patients in CS3B or CS4 we will plot the age at visit date
the honzontal axis vs change on the vertical axis. Each patient will be represented by a line (spaghetti
plot). A mean line will be fitted to the outcomes with its corresponding confidence mtervals.

5.0 STUDY SUBJECTS

5.1 Subject Accountability

The number of subjects who were dosed, completed the index study and did not enter CS11, and
completed CS11, along with reasons for discontinuing treatment and withdrawmg from the mdex or
CS11 studies will be summanzed. Listings of those subjects who discontinued treatment and/or
withdrew from the index or CS11 studies and the reasons for discontinuation/withdrawal will be
presented. Subjects who died dunng the index or CS11 studies will also be listed separately.

5.2 Demographic and Baseline Disease Characteristics

For all the subjects who received nusinersen m the index studies, baseline will be the index study
baseline. For subjects on sham procedure m the index studies or in Part 1 for 232SM202, a second
baseline will be defined pnior to their first dose of ISIS 396443 m CS11 or 232SM202 Part 2,
respectively. In the summaries based on MMDR Day 1, the MMDR Day 1 dosing date will be
considered the starting pomt and demographics and disease charactenstics will be summanzed at this
time point.

Baseline data for demography, medical lustory, SMA lustory, and baseline disease charactenstics
may be taken from the index smdies data.

Demography includes age, sex, ethnicity, and race. Medical history will be coded in MedDRA and
the number and percentage of subjects with each medical history presented by preferred term. SMA
history, depending on the data collected on the index studies (example gestational age, burth weight,
age at symptom onset, age at SMA diagnosis, and the nnmber of copies of the SMN2 gene.).

Race and ethnicity are not available for all subjects in CS11 since certain countries do not permit
collection. If race was not permitted to be collected in CS11 then for these subjects it will be
presented as "Not reported’ in any summary table. This approach will be followed even if race or
ethnicity is available from an index study.

Demographic and baseline disease characteristics will be presented for the Safety set and Efficacy
set as appropnate.

5.3 Extent of Exposure

The number of doses received and the number of sham procedures performed will be displaved using
frequency distributions. The amount of nusinersen received will be presented using summary
statistics. Number of doses and overall time on therapy will be presented for age at first dose display.

Overall ime on study will be defined as the total number of days a subject 1s known to be followed
on study calculated as follows:
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Overall tume on study = (Last date on study) — (Date of first dose or first sham procedure) + 1.

The last date on study is defined as the date of the latest visit or evaluation or telephone contact, or
time of death from all available data for a given subject. The date of first dose or first sham procedure

15 the first date 1 the index study.

Time on study will be categonzed mto wtervals and summanzed by treatment group and overall.
Given the long half-life of nusinersen. subjects are considered to be exposed to Study Drug from
the time the first dose was administered to the last day of follow-up. Essentially, exposure is
equivalent to time on study.

The npumber of doses of drug received and tune on study up to MMDR Day 1 and from MMDR Day
| to the last day on study will be presented.

54 Concomitant Therapy

Throughout the study, concomitant medications or treatments deemed necessary for management of
adverse events or to provide adequate supportive care may be prescrnibed. A concomitant medication
15 any non-protocol specified drug or substance mcluding over-the-counter medications, herbal
medications and vitamin supplements. As per Protocol Version 3, study subjects are allowed to take
concomitant Food and Dmg Administration-approved and/or country-specific approved therapies
and experimental therapies for SMA (e.g., risdiplam at the investigator’s discretion and per local
protocol). In addition, a muld sedative (e.g., midazolam) and a local anesthetic (e.g., hdocame) may
be used for the LP procedures (per institutional guidance).

All concomitant medications will be coded using the World Health Organization drug dictionary
(WHODrug).

A concomitant procedure is any therapeutic intervention (e.g.. surgery/biopsy, myringotomy, and
placement of tympanostomy tubes) or diagnostic assessment (e.g.. blood gas measurement, bactenal
cultures) performed between screening and last visit. All ancillary procedures will be coded using
MedDRA.

For the purposes of analysis, a concomitant therapy (including medication or ancillary procedure) is
defined as any therapy that was taken on or after the first injection of nuswersen or first sham
procedure. This includes therapies which were started prior to the initiation of injection of nusinersin
or sham procedure if their use continued on. In order to define conconutant therapies with missing
start or stop dates, the following additional criteria will be used:

e if both the start and stop dates of a particular therapy were mussing, that therapy is
considered concomtant;

e if the start date of a therapy was mussing and the stop date of that therapy fell on or after
the date of dosmg, that therapy is considered concomutant;



DocuSign Envelope ID: AD4477T10-25C3-2ECS-800D-745CBCCB1CIB

'Biogen Study Number: ISIS 396443-CS511

Statistical Analysis Plan
Version No. 5.0

e if the start date of a therapy was pnior to the date of dosing and the stop date of that therapy
was nussing and the therapy was listed as contmuing, that therapy i1s considered
concomitant;

o if the start date of a therapy was prior to the date of dosing and the stop date of that
therapy was missing and the therapy was listed as nor contimung, that therapy 1s
considered concomitant, or

e if the start/stop date of a therapy is partial then where it 1s not possible to rule out that 1t
was not taken concomitantly it will be considered concomitant

Denote the end date of medication as CMENDT and the study treatinent/sham procedure start date
as TRTSTDT. The medication is classified concomitant provided any of the following i1s NOT true:

CMENDT 1s complete and CMENDT is less than TRTSTDT.
Day of CMENDT mussing and year/month of CMENDT 15 strictly before year-month of
TRTSTDT.

e  Month of CMENDT 1s mussing and year of CMENDT 1s strictly before year of TRTSTDT.

The number and percentage of subjects taking each type of concomitant medication at Baseline
and durning the study will be presented by preferred name. The number and percentage of subjects
who underwent each type of ancillary procedure during the study will be presented.

5.5 Protocol Deviation

Major protocol deviations will be summanzed, and all protocol deviations will be provided as a
listing.

5.6 Gap between Index Studies and CS11

A summary will be presented for the gap (days) between index studies (CS3A, CS3B, CS12, CS4
and 232SM202) and first dose in CS11.

6.0 EFFICACY DATA
6.1 Imputation of Missing Data
6.1.1 Imputation for Integrated Displays

Imputing and windowing sequence of events:

e Fust step is to consider all the visits (scheduled and unscheduled), where at least one item has
been assessed, nssing items will be imputed using the rules below.
e Second step is to window as described in Section 6.2.

For subjects randomized to nusmersen m the mdex studies (or 232SM202 Part 1), the mdex studies
(example CS3B or 232SM202 Part | and 2) and CS11 will be considered as one period (nusinersen
peniod) and all data available will be used for imputation. For subjects who were randomuzed to



DocuSign Envelope ID: AD4477T10-25C3-2ECS-800D-745CBCCB1CIB

.EIDEEI‘I Study Nimnber: 1S1S 396443-CS11
Statistical Analysis Plan
Version No. 5.0

receive Sham n the index studies or 232SM202 Part 1, the two periods — 1.e. the sham period (index
study/ 232SM202 Part 1) and nusinersen period (CS11 /232SM202 Part 2 +CS11) — will be
considered completely separated and no imputation will be allowed (i.e., no interpolation) between
the 2 periods. The exception is for the combined analysis where sham and nusinersen are presented
as one ireatment arn.

The imputation for HFMSE and upper limb will be based on the total score, while the imputation for
WHO, CHOP INTEND and HINE will be based on item level’ motor milestone level. The unputation
of missing data will follow these rules:

1) Any missing baseline will be imputed using median within stramm (defined at the end of this
Section) considening non-missing baseline records.

e For WHO and HINE motor milestones, if the calculated median is not an integer number,
then it will be rounded to be an integer (i.e. a median of 0.5 will be rounded to 1.)

2) For post baseline visits, flanked by non-missing visits, missing values will be imputed using
linear mterpolation. For the linear mterpolation 1f baseline is missing then the imputed baseline
will be used (see step 1). Only actual visits with a non-missing date will be imputed for each
subject.

o For HFMSE, if 6 or more item scores are nussing, then unpute the total score as if all the
33 items were missing.

e For RULM, if 3 or more items are missing, then impute the total score as if all the 19
iems were missing.

e For ULM, if more than 2 items are missing. then impute the total score as if all the 9 items
were missing.

¢ For WHO motor milestones, if for a milestone either ‘No (refusal)’ or ‘Unable to test’ are
observed at a visit, then the result will be first set to missing,.

3) If it was the last assessment and date was present and at least one item was non-mussing the
following approaches will be followed:
¢ Forthe HFMSE and RULM/ULM, the value will be imputed using the last observed total
SCOTE.
¢ For the other assessments, the lowest observed value for item assigned to the analysis visit
within the stratum will be used for the imputation. For example, for nussing CHOP INTEND
at the last visit, CHOP INTEND at the last visit was imputed using the minimum of the
stratum. For example, if the last three visits have the same item missing, then the minimum
of the stramum will be used for all these visits.

The stratum for the unputation of baselme and last assessment, mentioned i pomt 1 and 3 are as
follows:

Type 2 (first nusinersen dose on CS1/CS2).

Type 3 (first nusinersen dose on CS1/CS2).

Previous control (first sham procedure on CS3B/CS4/ 232SM202 Part 1).

Previous control in CS11/Part 2 (first nusmersen dose on CS11/2328SM202 Part 2).
Previous ISIS 396443 (first nusinersen dose in CS3B, CS4, CS3A and 232SM202 Part 2)
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The median value calculated for imputing nussing baseline will be within a stratum defined by:
1. For 232SM202 age of SMA onset (<=6 months, =6 months)
2. For all the other studies the median disease duration at first dose (ie. ‘<= median value’
and ‘> median value') will be utilized.

Disease duration at first dose = age at first dose or sham procedure - age of SMA onset
6.12 Imputation for Displays from MMDR Day 1

Imputing and windowing sequence of events:

The efficacy assessment at MMDR Day | (comesponding to baseline) will be the assessment at
MMDR Day 1 (or any other visit within 60 days pnor to MMDR Day | dosing date). If this
assessment is mussing at MMDR Day 1, then it will be unputed per the following rules:

e For HFMSE. RULM and WHO, the same methodology for imputation will be used as
descnibed m section 6.1.1 and this will be within the mdex study arm 1.e. CS3B previous
control

e For CHOP INTEND, use linear mterpolation between visits that occurred prior to MMDR
Day | and post MMDR Day 1 (e.g. if item 1 of CHOP is missing but is present at visit Day
183 and MMDR Day 240, then linear mterpolation will be used to impute CHOP item 1).

For efficacy wvisits post MMDR Day |:

e  From MMDR Day |, any unscheduled or end of study visits will be mapped to the scheduled
MMDR visit using a window of +/-60 days each side of the target day. If >=2 assessments
are assigned to the same window then the closest assessment to the target day will be selected.
In a situation where two assessments are equidistance to the target day, then the latest one
will be selected. No other windowing will be applied for these analyses.

e For subjects with an available baseline (either imputed or observed), missing data on study
will be imputed using a consistent approach to that defined in the integrated analysis section.
If linear interpolation is used, then all the observed data will be used including unscheduled
Visils.

Note that after the above imputations, extra steps will be taken for subjects who took risdiplam to
distinguish visits up to nsdiplam taken (ie pre-nsdiplam visits or Spinraza only visits) and visits post
risdiplam. This will allow analyses to be performed where the result from an analysis visit after
mitation of nsdiplam can be excluded. All the records within an analysis visit will be evaluated
against nsdiplam start date to flag the assessments accordingly. For those results being unputed as
average or linear interpolation, if all the records from which the imputed results are calculated all
occurred prior to nsdiplam, averaged or linear wterpolated results will be clearly noted as such.
Otherwise, only results which occurred prior to risdiplam will be used for analyses where risdiplam
use 15 excluded.
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6.2 Windowing

Assessments were windowed to analysis visits to account for the following reasons:

¢ early closure of index studies

e gap between index studies and CS11

o different visit schedule within mdex studies and CS11 and the mtroduction of a new schedule
withm CS11

The proposed windows are detailed in Appendix A. For integrated display, if >=2 assessments are
assigned to the same window, average is taken for HFMSE, RULM and CHOP INTEND. For
WHO/HINE MM, the closest assessment to the target day will be selected. In a situation where two
assessments are equal distance to the target day, then the latest one will be selected.

6.3 Responder Analysis

Responder analysis by visit will be performed based on CHOP INTEND assessment and WHO
mulestones for CS3B and CS4 populations, respectively.

At wterun analyses, m order to account for the denomnator across the analysis visits, an Efficacy
set for each windowed analysis visit (Day X) will be defined as: a subset of subjects in the Safety set
who have the opportumity to be assessed at the Day X visit, where the lower bound for the windowed
analysis visit are denoted: L= lower. Specifically, it will include all subjects with a time difference
of at least L. days between the date of first dose and the end of smdy (or specific data cuts date). A
subject who has died or withdrawn will be mcluded provided that there is a difference of at least L
days between the date of first dose and the end of study (or specific data cuts date). If a subject was
known to have withdrawn from the study at a date, within the window, due to rolling over to
commercial nusinersen drg, then they will be excluded from the corresponding Efficacy set and
subsequent analysis visits’ Efficacy sets.

An evaluable set will be defined for each analysis visit as the subset of subjects in the Efficacy set at
the analysis visit who meet the followmg critena:

¢ Value assigned from the wimdowmg

e Subject who died or discontinued from the study — no imputation of efficacy data will be
performed for such subjects and they will be considered non-responders.

¢ No value assigned from wmndowing, but ongomg m study with a subsequent assessment
assigned to a later analysis visit. In this situation, a value will be imputed as the last observed
carlier assessment where all assessments made within the window at the previous analysis
visit are considered and the last assessment is picked, rather than only considering analysis
Visils.

At the final analysis, due to the varying duration of index studies and the mtroduction of different
visit schedules through protocol amendments it means that subjects have varying lengths of follow-
up. This is attributable to the early termination of index studies at interim analyses for efficacy and
when the CS11 amendment with MMDR visits was mtroduced at sites. This means that for subjects
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who discontinued or died it 1s not possible to determune how long they would have been followed if
they had completed CS11. In order to allow responder analyses to be presented the followmg

approach will be implemented for the groups of subjects below.

CHOP INTEND:

e (CS3B previous control from thewr first nusmersen dose i CS11

e (CS3B previous control from thewr first sham procedure in CS3B and including all efficacy n
both CS3B and CS11

e (CS3B previous ISIS 396443 from their first nusimersen dose m CS3B

WHO motor milestones:

e (CS4 previous control from their first nusmersen dose m CS11

e (CS4 previous control from their first sham procedure m CS4 and mcluding all efficacy m
both CS4 and CS11

e (CS4 previous ISIS 396443 from their first nusinersen dose m CS4

Below is an example of the approach for CS3B previous ISIS subjects and the same approach
applies to the other groups of subjects.

For a group of patients, ie CS3B previous ISIS, the patients who completed SHINE will be
considered and the shortest follow-up tune will be 1dentified as M. The windowing scheme applied
to this group will be cross checked with M and the interval which is prior to the one containing M
will be identified as the maximum visit at which a responder analysis will be presented.

For example with M = 1420 and the following interval and target days:

« Study days >1178 to <= 1418 will be labeled Day 1298
« Study days >1418 to <= 1658 will be labeled Day 1538

Since M falls in the Day 1538 interval it means that Day 1298 will be the maximum wvisit up to
which a responder analysis 1s presented.

Additional considerations are described as below:

e The denominators for responder analysis across visits will be fixed as for the safery set,
however, subjects who withdraw to take commercial therapy or complete the index study and
don't enroll in the CS11 study will only be included in the denominator up to the point they
withdraw and otherwise will be removed from the denominator at subsequent visits. If the
assessment 1s available at the withdrawal, the result will be evaluated against responder
criteria and counted as a responder if criteria is met.

e For subjects who died or discontinued from the study within the mterval (with the exception
of subjects described in previous bullet pomt)}- no imputation of efficacy data will be
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performed and they will be considered as non-responders at visits from when they died or
withdraw.

e For subjects, with a value assigned to an interval and who don’t meet the previous two bullet
pomts, then the responder status will be assessed based on the result.

e For subjects with no value assigned from windowmg, but known to be stll m study at a
subsequent analysis visit. In thus situation, a value will be umputed as the last observed earlier
assessment where all assessments made within the window at the previous analysis visit are
considered and the last assessment is picked, rather than only considerng analysis visits.

e In a situation for CHOP INTEND where no subsequent assessments are available and at the
last visit a score of 64 was achieved then the last observed value will be used as subsequent
assessments until subjects died or discontinued.

Responder analysis will also be presented for CMAP at last visit for the following groups of
subjects and the denominators will be as for safety population:

e (CS3B subjects: from baseline of CS3B study
e  (CS3A subjects: from baseline of CS3A study
e (CS2/CSI12 subjects: from baseline of CS12 study

¢ Infantle SMA onset subjects n CS11 from MMDR Day 1
e Later SMA onset subjects in CS11 from MMDR Day |

6.4 Analysis Methods for the Efficacy Endpoints

Motor function assessments will be performed at Screening and/or predose at MMDR Day 1, every
8 months until MMDR Day 720 and every 12 months thereafter. If motor function assessments
have already been performed at Day 960 for a participant prior to approval of Protocol Amendment
Version 4.0 at a site, motor function assessments (1.e., CHOP INTEND, HFMSE, RULM., 6MWT,
and contracture assessment) will still need to be assessed at Days 1080, 1440, and 1800.

6.4.1 Motor Milestones

From Protocol Amendment Version 4, motor nilestones will be assessed using the World Health
Organization (WHO) Motor Milestones criteria [ WHO Multicentre Growth Reference Study Group
2006; Wijnhoven 2004). For subjects <2 vears of age who have not yet achieved independent
walking, motor nulestones will also be assessed using Section 2 of the HINE.

6.4.1.1 WHO Motor Milestones

The WHO motor milestones are a set of six milestones in motor development, all of which would be
expected to be attained by 24 months of age in healthy children. The individual milestones are: sitting
without support, standing with assistance, hands and knees crawling, walking with assistance,
standing alone and walking alone. The WHO reported [WHO Motor Development Study] that
about 90% of cases the order of attainment followed a fixed sequence for five of the milestones
(namely, sittng without support, standing with assistance, walking with assistance, standing alone
and walking alone) with only hands and knees crawling shifting between the earlier milestones.
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The following figure shows the age in months at which motor milestones are attained and the bounds
of the 1« and 994 percentiles reported by the WHO.
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Windows of milestone achievement: WHO motor development study

As part of the motor milestones assessment the examiner records an overall rating of the subject’s
emotional state and then for each milestone one of the following four classifications:

No (inability) = Child tried but failed to perform the milestone

No (refusal) = Child refused to perform despite being calm and alert

Yes — Child was able to perform the milestone

Unable to test — Could not be tested because of uritability, drowsiness or sickness

Analyses

e Summary of motor milestones at baseline

e Any new motor milestones by visit for the index study CS4 population only. A subject wall
be considered a responder if at the visit under consideration they can still demonstrate the
same nulestones they could achieve at baselme, but i addition they need to have achieved at
least one new milestone.

For the following groups and baselines 1) index study for CS4, u) CS11 baseline for later-onset
patients and i) from MMDR Day 1 for all patients, two types of display will be produced as follows:
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e Number of new motor milestones achieved per subject by visit, depending on the group
presented this will be from when WHO was collected.
e Proportion of subjects achieving milestones will be presented with shift tables showmg

baseline status and then status at last visit (see additional detail below). Unumputed results
will be used for shift tables.

Summary of shifts in motor milestones

For each milestone, the proportion of subjects who have the following status will be presented by
baseline status as follows:

o  Achieved at baseline
o Maintained achievement — if the subject achieved the milestone at baseline and all
subsequent assessments
o Aclieved at last visit (not mamtamed from baseline )
o Inability at last visit
o Died
o Withdrawn for reasons other than death

e Inability at baseline
o Achieved on treatment
- inability at last visit
- Aclueve at last visit and demonstrated at all subsequent visits following first
achievement
- Achieved at last visit
o Inability at last visit
o Died
o Withdrawn for reasons other than death

Subjects with unknown status at baseline will be summanzed usmg the same categones as for
mability at baseline. Subjects who discontinue due to moving to commercial treatment will be
counted based on the last observed WHO result.

6.4.1.2 HINE Motor Milestones

Motor mulestones will be assessed using Section 2 of the HINE i subjects <2 vears of age who have
not vet achieved independent walking. HINE motor milestones assessment is composed of 8 motor
milestone categories as follows: voluntary grasp. ability to kick i supine position, head control,
rolling, sitting, crawling, standing, and walking. Within each motor milestone category, there are 3
to 5 levels that can be achieved. All 8 motor milestones will be tested during each assessment. A
subject who results after testing all appear mn the first column (no grasp, no kicking, unable to
maintain head upright, and so on) has not achieved any motor milestone. Motor milestone
achievement 1s depicted by movement from the left side of the table to the right side of the table, as
denoted by the Milestone Progression arrow m the table (Haataja 1999).
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Motor Milestone Progression
milestone <&
Voluntary grasp  No grasp Lisas whoke hand Finger and thumb, Pincer grasp
immature grasp
Ability to kick Nolacking Kicks honzontal, legs  Upward (verbcally) Touches leg Touches toes
(in supine) do not ki
{3 months) (4-5 months) {56 months)
Head control Unable o mantan  Wobbles All tha tima upright
upnght
(nommal < 3 mao) (4 monihs) {5 monihs)
Rolling Mo rolng Roling io side Prone lo supne Supee: to prone
(4 monihs) (6 monihs)
Sitting Cannot sil St wih support al  Props Stable sil Prvols
hips (rotakes)
(4 months) {6 months) (7 months (10 moniths)
Crawling Doas not Kt haad On abow On outstroichad Crawding fial on On handes and
hand abdoman knoos
(3 months) {4-5 months) (8 months) (10 moniths)
Standing Does nol supporl Supports wesghl Slands wilh support Stands unasded
wesght
(4-5 months ) (B months) (12 monithe)
Walking Mo wakng Bouncng Crursing (walks Walung
halding on) ndependently
({6 months) {11 months) {15 months)

The age restriction (<2 years of age) descnbed above was introduced as part of Protocol Amendment
Version 2. The majority of subjects will stop the HINE motor milestone assessment by MMDR Day
1 (because they will be >2 years of age before or around this visit).

Analyses

HINE MM analysis will be done for CS3B subjects.

¢ Summary of total motor milestones at baseline.
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e The change in total motor milestones from baseline over time.
¢ Summary of highest motor milestones item achieved at last analysis visit.

The subjects that enter the study from 232SM202 will be under Protocol Amendment Version 3.
Since they are expected to be greater than two years of age, we do not expect any more HINE-2
assessments performed in CS11.

The HINE-2 motor milestone responder analysis defined in the protocol will not be presented since
there are different durations of follow-up for subjects depending when the amendment was
unplemented. HINE-2 data will be combined with WHO data as descnbed in the following Section.

6.4.1.3 HINE and WHO Motor Milestones

For CS3A and CS3B the HINE-2 and WHO milestone results will be combined to allow assessment
of achievement during the entire treatment period from first dose in the index study. The following
definitions will be utilized:

Milestones HINE-2 WHO
Sitting Stable sit or Pivots rotates Sitting without support
Crawling On hands and knees Hands and Knees Crawling
Standing with assistance Stands with support or stands  Standing with assistane.
unaided
Standing alone Stands unaided Standing alone
Walking with assistance Crusmg (walks holding on) Walking with assistance
or Walking independently
Walking alone Walkimg mdependently Walking Alone

The first instance that patient achieves a milestone based on these defimtions will be determmed.
Due to the presence of death the Fine and Gray model (Fine et al 1999) will be implemented to
include death as a competing risk. Plots of the cumulative incidence for each milestone by study day
will be presented and the cumulative incidence at 1, 1.5, 2, 3, 4 and 5 years with correspondmg
confidence intervals presented.

6.4.2 Time to Event Endpoints
Event of permanent ventilation or death

In CS3B and 232SM202, permanent ventilation was defined as tracheostomy or >=16 hours of
ventilator support per day continuously for >21 days in the absence of an acute reversible event. A
guidance document containng details on how an acute reversible event was defined mcluding the
concept of a grace period, was provided to sites. The grace period of an acute reversible event was
defined as 14 days after the event, the starting pomt the threshold of permanent ventilation (= 16
hours per day) for > 21 conseculive days starts to count. The rationale is that mn the context of an
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acute reversible event, the SMA subject is given a ‘grace period” of 14 days to clear the event or
recover from surgery/anesthesia. Once the grace period has expired, if the subject requures threshold

level ventilation for > 21 consecutive days, this respiratory dependence is likely to be due to SMA
disease progression and the endpoint is met.

The ongmal defimtion of pennanent ventilation m CS3A was >= 16 hours of ventilation per day
continuously for at least 14 days m the absence of an acute reversible illness. In the CS11 Protocol
Amendment Version 2, CS3A endpoint was updated to match the CS3B defimtion (>= 16 hours of
ventilation per day continnously for at least 21 days in the absence of an acute reversible illness).
Examinmation of the ventilaton data collected i CS3A before entry to CS11 revealed that it would
be impossible to reassess CS3A subjects under the CS3B definition. CS3 A subjects that have not yet
reached the endpomt in the mdex study, will be assessed in CS11 using the CS3B defimtion for
endpoint.

Ventilation use during the study will be collected via the ventilation diary for all the subjects. The
methodology of recording the ventilation data within the eCRF has changed over the course of the
study. Orngmally every day was entered which followed the approach in the CS3B study, but this

was changed to be only from when ventilation had increased to >16 hours/day and then entered for a
minimum of 30 days. In addition, the imvestigator was asked to assess the ventilahon endpomt and
record the date of the 22nd day of consecutive ventilator use at of >= 16 hours and note the presence
of an acute reversible event. The CRF page of ventilation endpoint will be confirmed by the sites
regardless whether a subject has met permanent ventilation cnitena or not.

All the above information, alongside adverse events, ancillary procedures and hospitalization data
from the eCRF will be taken in account in venfying if any subjects have met the endpoint as collected
from ventilation endpoint CRF page. This verification will be performed by the Biogen medical
director and statistician.

If necessary, missing daily ventilator use, m the ongmal part of the study where ventlation was
collected daily and imputation will be performed using the greater of the days that flank the missmg
day(s). Should the daily ventilation use be reported as a range, e.g.. 6 to 12 hours, the maximum will
be used. Following Protocol Amendment Version 2, ventilation data was not collected daily by the
sites, and imputations will not be performed.

Analyses

The Kaplan-Meier method will be used for estimating the time from first dose in CS3A, CS3B and
232SM202 for the following endpoints:

to death

to permanent ventilation

to death or permanent ventilation or tracheostomy
Plots of KM curves will be presented

For CS3B subjects in CS1 1, the estimated time to death from the first dose / sham procedure m CS11
will also be presented using Kaplan-Meier method.
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Subjects who do not meet the endpomt defimtion will be censored for:

e tume to death at the last occasion the subject was seen and confirmed alive (either in-person
visit or by telephone contact)

e tune to permanent ventilation at the last date a subject had a diary entry for ventilation where
subject withdrew prior to moving onto Protocol Amendment Version 2. For subjects who
moved over to have diary collection less frequently the last occasion the subject was seen and

confirmed alive will be used. Subjects who died prior to the event will be censored.
The reference date for calculation of tune to event will be date of the first dose.

In addition, the proportions of subjects who died or met permanent ventilation will be summanzed
for subjects in CS11.

6.4.3 CHOP INTEND

Subjects who are >2 years will be continued to be assessed until a CHOP INTEND maximum score
of 64 i1s achieved and after they will stop this assessment.

The CHOP INTEND mfant motor function scale 1s compnsed of 16 test items, nine of which are
scored 0, 1, 2, 3, or 4 with greater scores indicating greater muscle strength, five are scored as 0, 2,
or 4, one is scored as 0. 1, 2, or 4, and one as 0, 2. 3, or 4. This can result in a worst possible total
score of 0 to a best possible total score of 64. CHOP INTEND is used to assess spontaneous
movement in the upper extremities, spontaneous movement in the lower extrenuties, hand grip, head
in midline with visual stimmlation, hip adductors, rolling elicited from the legs, rolling elicited from
the anms, shoulder and elbow flexion and honzontal abduction, shoulder flexion and elbow flexion,
knee extension, hip flexion and foot dorsiflexion, head control, elbow flexion, neck flexion,
head/neck extension, and spmal mcurvation. CHOP INTEND 1s to be evaluated dunng the study.
For each item, a score will be collected on the left and right side.

Definition of Responder

A subject is defined as a CHOP INTEND responder if the change from baseline in CHOP INTEND
total score 1s greater or equal to 4 points. Additional detail regarding handling of this are descnbed
in Section 6.3.

In order to examine if the response is consistent with a range of thresholds, the proportion of subjects
achieving: worsening of >=6, >=5, >=4, >=3, >=2, >=1 pouts, no change (=0 pounts), and
improvement of >=1, >=2, >=3 >=4 (endpoint for main analysis), >=5, >=6 points will be presented.

Analvses
e Summary at baseline.
e The change from baseline over time
e Thresholds of change from baseline by visit.
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¢ Plots of both total score and change from baseline.
Percentages of patients who achieve particular thresholds (e.g. 40, >50).
For CS3B subjects (index study + CS11 integrated) and age at first dose display, spaghetti
plots of total score vs. age at visit will be presented with fitted lnes displayed.

644 CMAP

CMAP (Compound Muscle Action Potential) is an electrophysiological measure used to determime
the approximate number of motor neurons i a muscle or group of muscles. CMAP amplitude and
CMAP area will be evaluated at two sites, right side ulnar nerve and right side peroneal nerve. CMAP
was collected from Screening in CS11 for all subjects except those previously dosed m CS4.
Following the unplementation of version 2.0 of the protocol, from the MMDR Day 1 wvisit, all subjects
will have CMAP admimstered.

The analyses of CMAP will be based on observed values. The change and percentage change from
baselime CMAP amplitude and CMAP area at each site will be presented by windowed analysis visit.
A plot of the mean change from baseline over time and the actal score over time will be presented
and simalarly a plot of the percentage change will be provided.

The proportion of subjects with: 1) a worsening from baseline in CMAP amplitude of >=0.3 mV,
>=0.5mV, >=1mV, >=2mV and >=3 mV and 1) an improvement from baselme in CMAP amplitude
of >=0.3 mV, >=0.5mV, >=1mV, >2mV and >=3 mV and ii1) no change as a change of between -
0.3 and 0.3 mV (-0.3<CMAP amplitude<0.3) will be presented for each site by visit.

The analyses will be performed for the infantile onset (CS3A, CS3B) and later onset (CS2/CS12)
studies where CMAP was captured m the mdex study or collected from the uutiation of CS11.
Additionally, CMAP will be summarized for all subjects from MMDR Day 1.

Responder analysis

A subject 1s defined as a responder if (s)he had a peroneal amplitude >=1 mV at last visit (including
the amplitnde >=1 mV at baseline and also demonstrated as such at last visit). The proportion of
responders will be summanzed. The responder analyses will be presented for the following groups
of subjects:

e (CS3B subjects: baseline from CS3B study through CS11
CS3A subjects: baseline from CS3A study through CS11
(CS2/CS12 subjects: baseline from CS12 study through CS11
Infantile SMA onset subjects in CS11 from MMDR Day 1
Later SMA onset subjects in CS11 from MMDR Day 1

6.4.5 HFMSE

The Hammersmith Functional Motor Scale = Expanded (HFMSE) is a tool used to assess motor
function in children with SMA. The scale was ongmally developed with 20 scored activities and

was devised for use mn cluldren with Type 2 and Type 3 SMA with limited ambulation to give
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objective mformation on motor ability and clinical progression. The expanded scale includes an
additional module of 13 items developed to allow evaluation of ambulatory SMA patients.

Each item is scored 0, 1 or 2 and the total score is calculated by summing the 33 items and ranges
from 0 to 66 with higher scores indicating greater motor function. If 6 or fewer items are missing,
then these 1tems will be imputed to be 0 when sumnung all 33 items. Post baseline, if greater than
6 items are missing, then the total score will be imputed by interpolating scores between the previous
and subsequent visit or, if there is no subsequent visit, by using the score from the previous visit.

The proportion of subjects achieving a response over time will be presented as follows:
The proportion of subjects achieving: worsening of >=10, >= §, >= 3, >=2 >=| points, any
worsening, no change (=0 pomnts), any improvement, >=1, >=2, >=3,>=5, >=10 points improvement

will be presented.
Analyses

HFMSE at baseline

Change from baseline

Thresholds of change from baseline by visit

Thresholds of change from baseline to last available assessment

Total score by visit (Wmdowed visits up to Day 350, Last assessment prior to MMDR Day 1|

and by MMDR visit)

¢ Plots of both total score and change from baseline and mdividual scores over tune.
For CS4 subjects (index study + CS11 integrated) and age at first dose display, a mixed model
of repeated measurements (MMRM) will be used to analyze change from baseline by visits
with age group, visit and their interaction as main factors, and baseline HFMSE and age at
first-dose as covanates. Baseline HFMSE by visit interactions will also be included in model.
Unstructured covanance matrix will be used. Least square (LS) means and 95% confidence
intervals (CI) will be estimated. Model convergence will be checked and if non-convergence
exists, 1t will be investigated by statistician and appropnate adjustments may be inplemented.

e The same MMRM model will be used but excluding data following mitnation of nisdiplam
treatment.

e For CS3B or CS4 subjects (index study + CS11 integrated) and age at first dose display,

spaghetti plots of total score vs. age at visit will be presented with fitted lines displayed.

As all subjects are eligible to have HFMSE assessed from Protocol Version 2 and the MMDR Day 1
visit the following will be presented:

e Summary of total score from MMDR Day 1 by visit

Summary statistics will be displayed for both the score and change from baseline over windowed
analysis time. The mean score and mean change from baseline over time will be presented

graphically with error bars to denote the standard error of measurement. In thus display the number
of subjects at each windowed analysis visit will be displayed below the x-axis.
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The analyses will be performed for the later onset studies where HFMSE was captured in the index
study or collected from the mination of CS11. Addinonally, HFMSE will be summanzed for all
subjects from MMDR Day |.

6.4.6 Upper Limb Module (ULM) and Revised Upper Limb Module (RULM) lests

The Upper Limb Module Test (ULM) 1s an outcome measure specifically developed to assess upper
limb functional abilities in patients with SMA, mcluding young children and patients with severe
contractures in the lower limbs in whom the possibility to detect functional changes, such as rolling
or long sitting, i1s hmited. Two versions of the test were admimstered to CS11 participants with
subjects previously enrolled i CS12 who were non-ambulatory performing the 9 item test (ULM)
(Mazzone et al. 2011) and subjects enrolled in CS4 previously, performing the revised 19 item test
(RULM: Revised Upper Lumb Module) test (Mazzone et al. 2016). As part of the protocol version 2
amendment the revised 19 item test will be administered to all non-ambulatory subjects.

A derived total score will be calculated by summing the scores from these individual items. If, for
an individual item, a response is recorded for both the left and nght side the lnghest score will be
used m calculating the total. For the 19 item test, if 3 or fewer items are missing then these items will
be imputed to be 0 when summnung all items. For the 9 items test if 1 item 1s missing then this will be
mmputed to be 0 when summing all 9 items.

A number of presentations will be made to explore the upper limb score over tune and presentations
will be made using the 19 items and 9 items scale separately. In order to allow the CS2 subjects to
be followed over time as they transition between scale an [Jjilij anatysis will be performed
where total RULM score 1s mapped to be on the ULM scale (Revised upper lunb module for spinal
muscular atrophy: Development of a new module, Mazzone et al 2017).

In order to further explore the response as measured by upper limb score a number of thresholds will
be evaluated: The proportion of subjects achieving: worsening of >=10, >= 5, >= 3 >=2 >=| points,
any worsemng, no change, any improvement, >=1, >=2, >=3_>=5, >=10 pomts unprovement will be
presented.

Analyses

RULM at baseline

ULM/RULM Change from baseline and actual score by visit

RULM Thresholds of change from baseline by visit

Plots of RULM total score and change from baseline.

For CS4 subjects (index study + SHINE mtegrated), a imx model of repeated measurements
(MMRM) will be used to analyze change from baseline by visits with age group, visit and
their interaction as main factors, and baseline RULM and age at first-dose as covariates.
Baseline HFMSE by wvisit mteractions will also be mcluded mn model. Unstructured
covariance matrix will be used. Least square (L.S) means and 95% confidence intervals (CI)
will be estimated. Model convergence will be checked and if non-convergence exists, it will
be ivestigated by statistician and appropnate adjustments may be unplemented.

¢ The same MMRM model will be used but excluding data following mitiation of nsdiplam.
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e For CS3B or CS84 subjects (index study + CS11 integrated) and age at first dose display,
spaghett1 plots of total score vs. age at visit will be presented with fitted lines displayed.

The analyses will be performed for the mfantile and later onset studies where available in the index

study or collected from the mitiation of CS11. Additionally, RULM will be summanzed for all
subjects who have received a dose at MMDR Day |, from MMDR Day 1.

6.4.7 6 Minute-Walk Test

The 6 Minute-Walk Test (6MWT) i1s an objective evaluation of functional exercise capability which
measures the distance a person can walk quickly in 6 minutes. The 6MWT can be performed safely
m ambulatory patients with SMA and cormrelates with standard SMA outcome measures, mcluding

tuned walking tests (Mountes et al. 2010). In SMA, the 6MWT may be more sensitive to climcally
meanmgful changes in patients with Type 3 SMA as it 1s a direct measure of their functional mobihity.
The 6MWT has also been used as a prumary outcome measure n several clinical tnals m
neurommscular disease including Duchenne Muscular Dystrophy (McDonald et al. 2010) and
late-onset Pompe disease (van der Ploeg et al. 2010).

As part of the nusmersen chmical development program, this test was only admmstered to

ambulatory subjects and ounly collected m CS2 and CS12 and then mtroduced for CS4 subjects
CS11. In CS1/2 and CS4, a subject was considered ambulatory if he/she was able to walk 15 feet
mdependently (without support or braces). In CS11, ambulatory 1s defined as any subject who has
achieved independent walking as defined by the WHO Motor Milestones criteria (Test Item #6 —
Walking Alone). Ifa subject was considered to be non-ambulatory at baselime and provided a 6MWT
result post-baseline then baseline will be imputed as 0.

The distance walked m the first and sixth minute will be used to calculate Percentage Fatigue as:

% Fatigue=100*(distance walked i 1* minute — distance walked in 6™ minute)’ distance walked in
the 1** minute

If the distance walked is recorded for the 1* minute and the 6* minute 1s nussing then % Fatigue will
be set to 100.

In the context of one single test, a positive value indicates an increase in fatigue over the 6 minutes.
The following will be presented:

¢ Summary of percentage of fatigue and change from baseline over time

e Summary of total distance and change from baseline over tune

¢ The proportion of subjects who increase walking distance >=30 meters from baseline over
time

¢ Plot of both total distance and change from baseline over tune

e Median change from baseline over tume for fatigue and distance
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The focus with these analyses will be for the subjects mn CS2/CS1 who were able to walk at baseline
or achieved walking durning the CS2/CS1 or CS12 study. For subjects who entered from other studies
the data will be listed.

648 Performance Limiting Contracture Assessment

Motor performance m SMA 1s defined as a demonstrated ability to perform a skill under certain

test conditions. This performance changes with disease progression and/or intervention (including
surgery) and 1s based on the observed response on the day of the assessment. Motor performance will
be affected by muscle strength, cogmtive ability, contractures, and maturational development
(puberty). All subjects will be evaluated for contractures from version 3 of the protocol.

A summary of the nnmber of subjects experiencing performance limiting contractures by location,
degree of contracture impact on the performance of motor assessment (no, minimal, moderate or
severe) and visit will be presented.

649 Change in Growth Parameters

Growth parameters compnse length for age, weight for age, weight for length, head cucumference
for age, chest circumference, head to chest circumference rato, and ann circumference are to be
assessed through the study.

The WHO child growth standards (WHO Child Growth Standards, 2006) will be used to determine
the percentiles for each parameter for subjects <5 years old. In parallel the 2000 CDC Growth Charts
(ages 0 to <20 years) will be used to assess the growth change for older subjects (=5 years old.) It
must be noted that these scales are designed for healthy cluldren. Patients with SMA have lower
muscle mass and are therefore expected to have lower weight for height and age. The WHO provides
a SAS macro (SAS igrowup package) which can be downloaded from a website [WHO Anthro] and
this will be utilized to calculate the percentiles for each child. The CDC chart and SAS macro can be
downloaded from a web site [CDC]. The two scales were developed using different methods and
populations, for this reason the weight percentile should not be mixed using both scales. The CDC
chart will be used only to calculate the weight percentiles.

The change from baseline to each windowed analysis visit (using the Safety windows) will be
summanzed using descniptive statistics for the following growth parameters: weight for age
percentile (using WHO and CDC scales), weight for length/height, head curcumference, chest
circumference, head to chest circumference ration and arm circumference. Presentations will be made
for all studies.

Analyses

¢ Growth parameters at baseline
e Change from baseline

The growth parameters at MMDR day | and the change from MMDR day 1 will be summanzed for
all subjects who have received a dose at MMDR Day 1.
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6.4.10 PedsQL

Subjects in CS11 will be evaluated using the Pediatric Quality of Life Inventory (PedsQL ™)
Measurement 4.0 Generic Core Scales and 3.0 Neuromuscular Module (Vamu et al. 1999) at
Screemng and/or predose (withun 7 days of dosing) at MMDR Day 1, approxunately annually
thereafier (1.e., MMDR Days 360, 720, 1080, and 1440), and at the EOS Evaluanon/ET Visit.

The questionnaires are specific to the age of the subject, and sites are mstructed to get both subjects
and caregivers to complete the same age specific questionnaire as was collected at baseline
urespective of whether or not the subjects cross an age boundary at a subsequent visit. From Protocol
Amendment Version 2, this gunidance was changed and the sites were instructed to use the PedsQL
version according to the age of the subject at the visit.

The PedsQL parent questionnaire is collected for children and teenagers m the following age
categories: 2-4, 5-7, 8-12 and 13-18. Four dimensions are collected: Physical, Emotional, Social and
School functioning and each item is scored on a 5 point ordinal scale (0= Never, 1 = Almost Never,
2= Sometimes, 3 = Often, 4 = Almost Always).

In the neuromuscular module, one parent questionnaire is collected for all subjects nurespective of
age with three dimensions: ‘ About my child’s neuromuscular disease’, Communication’ and ‘Family
resources’. The same 5-point ordinal scale is collected for each question.

A psychosocial health summary score, constructed from three dimensions, will be calculated as the
sum of items over the number of items answered in the emotional, social and school functionmg
scales. A total score will be calculated as the sum of all the items over the number of items answered
on all the scales. If greater than 50 percent of the items are missing, then the summary score or total
score will be set to be missing.

For the nenromuscular module. a score for each dimension and then total score will be caleulated in
the same manner, no health summary scores are evaluated.

Due to the age specific nature of these questionnaires, subjects aged 2-4 years would not be expected
to complete the self-evaluation.

Analysis
¢ Total change and percentage change from baseline score (each total score and parent/subject
evaluation separately) to each visit will be presented
¢ Total change and percentage change from MMDR day | will be summarized for all subjects
who have received a dose at MMDR Day 1.

6.4.11 ACEND

Parents of subjects will complete the Assessment of Caregiver Expenience with Neuromuscular
Disease (ACEND) questionnaire at specific visits. This assessment instrument has been designed
to quantify the caregiver umpact expenienced by parents of children affected with severe

neuromuscular diseases, mcluding children with SMA (Matsumoto et al. 2011). Subjects should not
complete quality of hife questionnaires mtended for completion by a caregiver.

The ACEND mcludes a total of seven domams assessmg physical mmpact (imcluding
feeding/groomung/dressimg, sitting/play, transfers, and mobility) and general caregiver umpact
(including time, emotion, and finance) and each domain comprises several items. The total score for
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a domain with n items, each item assessed on ordnal scale from 1 to =, 1s denved as follows: 100
multiphed by (Mean of the n items m the domain -1) divided by (z-1). Tlus total score will be on a
scale of 0 to 100 with a higher score indicating a greater impact on the caregiver. At least two items
for the ime domain and one item for the remaining domains need to be non-missing for a domam
total to be calculated; else the total score will be set to be mssing.

Analvses:
e Total scores in each domain at baseline
e Total scores by domain and visit
e Change from baseline in total score by domain and visit

For subjects who start this from MMDR Day 1 the following analysis will be performed:

¢  Summary of total score by domam from MMDR Day | by visil

64.13 X-Ray of Spine

Subjects currently >2 years of age or upon turning 2 years of age (with the exception of subjects
treated at Genman sites) will have an X-ray of the thoracolumbar spine on Screemmng and/or

predose (within 7 days of visit) at MMDR Day 1, approximately annually thereafter (1.e., MMDR
Days 360, 720, 1080, and 1440), and at the EOS Evaluation/ET Visit. The X-rays will be used to
determine the severity of scoliosis by measuring the Cobb angle. The spine X-ray was performed at
screenmg of CS4 mdex study and from the beginning of CS11, and the image acquisition guidelines
will remain consistent between the CS4 and the current extension study

With Protocol Amendment Version |, the X-ray was mtroduced only for the subjects in CS4, and
with Version 2, X-ray was mtroduced to all the rest of the subjects entering CS11 from other ndex
studies

Analvses for group CS4 subjects
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¢ Mean cobb angle by visit
e Mean change from baseline by visit
e Plots of mean and mean change from baseline by visit
e Proportion of subjects who have procedures for growing rods or scohosis fixation (spinal

fusion and spinal correction surgeries) as identified by study Medical Director, will be
presented using Kaplan-Meier product-limit method for the subjects with cobb angle data.

For subjects who start this assessment after Protocol Amendment Version 2, the following analysis

will be performed:

Summary of Cobb angle and change from MMDR Day 1 by visit.

Proportion of subjects who have procedures for growing rods or scoliosis fixation (spinal
fusion and spmal comrection surgeries) as identified by study Medical Director, will be
presented using Kaplan-Meier product-lumit method for patients with cobb angle data.

64.14 Number and Length of Hospitalizations

Details on hospitalizations are collected m the eCRF hospitalization form. Tlus form was collected
as part of the CS3B and 232SM202 study and for these subjects continued to be used n CS11.

In the CS4, CS3A and CS12 studies, no hospitalization form was collected.

An updated eCRF following Protocol Amendment Version 2 included a hospitalization form for all
subjects and therefore a summary of hospitalizations data will be starting from MMDR Day 1.

Based on starting point of data availability, the following analyses will be presented.

Number and annualized rate of hospitalizations due to serious adverse events (SAE) over 360-day
interval

The proportion of subjects with number of hospitalizations 0, 1, 2, 3. 4, >=5 will be presented.

Annualized rate for the penod will be calculated as total number of hospitalizations divided by total
number of subject-years followed m the 360-day penod for each cohort of subjects which are listed
below.

e (S3B or CS4 index study plus CS11: previous control or nusinersen display.

e (CS3B or CS4 mdex study plus CS11: age at first nusinersen dose display.

¢ From baseline of CS11, mfantile, later SMA onset and all SMA subjects displays.

The number of hospitalizations was determmed by counting the number of SAEs which
required hospitalization. 1f multiple SAEs which occurred on the same date and led to
hospitalization, it will be counted as one hospitalization.

Duration and time of hospitalization by 360-day interval
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For each subject the proportion of time 1 hospital will be determuned, for a given 360-day terval.
The numerator will be the total number of days in hospital and the denomimator will be the time the
subject was followed in the interval. The followmg will be presented:

0% of tume 1n hospital

> 0% to < 10% of tume in hospital
>=10% to <20% of time m hospital
=>=20% to <30% of tume m hospital
>=30% to <40% of time in hospital
>=40% to <50% of tune

>=50% to <60% of tune m hospital
=>=60% of time in hospital

Summary statistics for each mterval will be presented.

The analyses will be presented for all subjects from MMDR Day | and CS3B subjects from the start
of CS11.

If a subject enters hospitalization in one 360-day mterval and leaves hospital m the next 360-day
interval then the days in hospital will be counted in the first interval.

64.15 Number of Hospitalizations Due to Serious Respiratory Adverse Event

The number and anmualized rate of serious respiratory events (ie events coded into the SOC of
respiratory, thoracic, and mediastinal disorders) will be summarized as descnbed in Section 6.4.14.

64.16 Disease-related (SMA) Hospitalizations and AEs

Many AEs can possibly be related to either SMA or to normal childhood illness, further context
would be required to differentiate the precipitating factors. With reference to the 2017 Standards of
Care publications [Finkel 2017, Mercun 2017], the Study Medical Director created a list of preferred
terms that relate to specific events that are lnghly likely to be resultant from SMA. These are listed
i Appendix B. The incidence of disease related adverse events will be summarized from the start
of CS11. Sumlarly, the subset of disease related SAEs leading to hospitalization will also be
presented.

6.4.17 Signs and Symptoms of Dysphagia

The Parent Assessment of Swallowing Ability (PASA) questionnaire was developed by a Biogen
team in order to assess the signs and symptoms of dysphagia and collected from the mmtiation of
Protocol Amendment Version 3. Tlus questionnaire consists of 33 items across 4 domains covering:
general feeding, drinking liquids, eating solid foods and assessment of swallowing concerns. The
first three of these domains are generally assessed with 5 levels of response: Never, Rarely,
Sometunes, Often and Always, although two items are assessed with a simple *Yes'/"No’, answer.
In the final domam the assessment of swallowing concems has 4 levels of response: Strongly agree,
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Agree, Disagree and Strongly disagree. In answenng each item, the parent 1s duected to considel
the previous 7 days.

I'he number and percentage of subjects scoring each category in the PASA n each domain will be

presented by visit. For all subjects, mean scores of items by domaim over time for domams of general

feedmg, dnnking hquids and eating solid foods will be presented from MMDR Day 1 by SMA onset,

with item score defined as 4=Never, 3=Rarely, 2=Sometimes, 1=0ften and 0 = Always. Stmilarly,

the mean score will be presented for the domain of assessment of swallowing concerns (3=Strongly
-

disagree, 2=Ihsagree, 1=Agree and 0 =Strongly agree) will be presented from MMDR Day |
Spaghetti plots of item score versus MMDR visit will be generated by domains




DocuSign Envelope ID: AD447710-25C3-4ECS-800D-T45CBCCB1C2B

Study Number: ISIS 396443-CS11
Statistical Analysis Plan
Version No. 5.0

 §
Biogen

I]I

I

|
|




DocuSign Envelope ID: AD447710-25C3-4ECS-800D-T45CBCCB1CIB

.
Biogen

Study Number: ISIS 396443-CS11
Statistical Analysis Plan
Version No. 5.0

1! N




DocuSign Envelope ID: AD447710-25C3-4ECS-B00D-T45CBCCB1CIB

Study Number: 1SIS 396443-C511
Statistical Analysis Plan
Version No. 5.0

P
Biogen




DocuSign Envelope ID: AD447710-25C3-4ECS-B00D-T45CBCCB1CIB

Study Number: 1SIS 396443-C511
Statistical Analysis Plan
Version No. 5.0

P
Biogen

| !



DocuSign Envelope ID: AD447710-25C3-4ECS-B00D-T45CBCCB1CIB

¥ Study Number: 1SIS 396443-C511
Blogen )
= Statistical Analysis Plan
Version No. 5.0

Baselme concentrations will be summanzed overall, by age of onset using descriptive statistics.

Summary tables will be presented for mean concentration, geometric mean concentration, geomeiric
mean ratio by visit. A plot of mean over time will be presented for concentration on the semi-

loganthmic scale. The geometric mean ratio will be presented on the onginal scale.

For the later onset population, they are receiving doses every 4 months from MMDR Day |. In order
to explore the transition from 6 monthly to 4 monthly dosmg, summanes of MMDR Day 1 to
subsequent MMDR visits will be presented for subjects who received 12 mg loading doses (1.e. CS4

and some CS2 subjects).
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6.4.22 Subgroup Analyses

Subgroup analyses by age are already covered for the CS3B and CS4 groups of patients based on
the planned displays.

7.0 SAFETY DATA

Analyses of safety data will include adverse events and senious adverse events, laboratory data,
ECGs, wvital signs, and neurological examinations. Worsening or new findings noted from the
physical or neurological examinations will be reported as AEs as appropriate.

7.1  Adverse Events

All adverse events (AEs) will be analyzed based on the principle of treatment emergence. An adverse
event will be regarded as treatment-emergent if it was present pnior to receiving the first dose of
nusinersen or first sham procedure in the index study and subsequently worsened in severity, or was
not present prior to receiving the first dose of nusmersen or first sham procedure n the index study
but subsequently appeared. For subjects receiving the sham procedure m the index study, an
additional treatment emergent definition will be used to define if the adverse event is treatment
emergent to the first dose of nusinersen n CS11.

Of note, events that are duplicated in both index and CS11 the data for that AE will be taken from
CS11. These duplicates will be defined based on the coded terms and start dates. Other vanables will
be used as needed.

For events with nussing start or stop dates, the following cnteria will be used for the purpose of
identifying treatment-emergent adverse events (TEAEs):

e if both the start and stop dates for a particular event are missing, then the event is
considered to have occurred on or after the first dose or sham procedure;

e if the start date for a particular event 1s missing and the stop date/time falls after the first
dose or first sham procedure date/time, then the event is considered to have occurred on or
after the first dose or sham procedure;

o if the start time is missing and the start date is same as the first dosing or first sham
procedure date, then the event is considered to have occurred on or after the first dose or
sham procedure;

e ifit cannot be determined whether an event has occurred on or after dosing due to a missing
or partial date, then the event will be assumed to have occuired on or after the first dose
for the purpose of identifying treatment-emergent adverse events.
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Specifically, let AESTDT denote the start date of an adverse event and TRTSTDT be the start date of
treatment/sham procedure. For the purpose of identifying treatment emergent adverse events, the

following algonthm will be used for the imputation of missing or partial date:

o If AESTDT is completely missing or the vear is missing, then impute AESTDT to
TRISTDT.

o If m AESTDT, year 1s present and month/day are nussing and year 1s equal to the year
portion of TRTSTDT, then impute the month/day portion of AESTDT to the month/day
portion of TRTSTDT.

o If. m AESTDT, vear 1s present and month/day are mssing and year 1s not equal to the
year portion of TRTSTDT, then umpute the month/day portion of AESTDT to January
0l1.

e Consider the simation m AESTDT where year and month are present with only day
missing. If the year and month are the same as those for TRTSTDT, then impute day in
AESTDT with day in TRTSTDT. Otherwise, impute the day im AESTDT with the first
day of the month.

It is important to emphasize that the imputed date will not be used for calculations such as onset and
duration of an adverse event.

Due to the long half-life of nusinersen, analyses of treatment-emergent adverse events will include
all events reported during the study.

In order to allow safety to be presented i a similar manner to the efficacy displays from MMDR Day
1, the date and time of the MMDR Day 1 dose will be used to define events which are considered
treatment emergent to MMDR Day |.

Adverse events will be coded using the MedDRA dictionary. This coding system provides more than
five levels to classify adverse events. In general, adverse events will be presented by system organ
class and preferred terms but other classifications may be used if warranted.

The incidence or frequency (event count) of treatment-emergent adverse events will be summanzed
by infantile and later onset groups and overall. A subject having the same adverse event more than
once will be counted only once w the incidence for that adverse event; multiple occurrences of the
same adverse event for the same subject will all be counted in the frequency for that adverse event.
The sununary tables will mclude mcidence or frequency estumates for overall systemn organ class as
well as for preferred terms within each system organ class. Incidence will be presented by decreasing
order by system organ class and by decreasing order by preferred term within each system organ
class. The most common adverse events, 1.¢., those that occurred n at least 5% of subjects i either
group, will be presented. Upon examination of the actual data, different cut-offs may be used if it is
deemed more appropnate.
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7.1.1 Adverse Events Following Dosing

Adverse events followmg dosing will be presented. For identifying adverse events followmg dosing
(1e TEAEs), the algonthm m Section 7.1 for the unputation of missmg or partial start dates will be
used. If tune 15 missing and the event occurs on the same day as the day for dosng/sham procedure,
the time for the dosing/sham procedure will be used as the imputed time.

7.1.2 Adverse Events Potentially Related to Lumbar Puncture

The incidence of AEs potentially related to LP will be presented by SOC and PT terms. The Safety
medics will identify potential LP related AEs based on all AEs provided by Programmung Lead as it
was d{_l[.'lt‘ m previous mterum Hl]ﬂl}'h‘.‘-‘r.

7.14 Adverse Events by Severity

The Investigator 1s to record the seventy of each adverse event as mild, moderate, or severe. If a
subject experienced the same adverse event multiple tunes, the event with the worst sevenity will be
counted for incidence summaries. For each group, the incidence within each seventy category will
be presented. The incidence of severe events will be summanzed by group and overall

7.1.5 Adverse Events by Relationship to Study Treatment

The Investigator is to record the degree to which each adverse event is related to Study Dmg (not
related, unlikely or remotely related, possibly related, and related). If a subject expenenced the same
adverse event multiple tunes, only the event with the strongest relationship to Study Drug will be
counted. For each group, the incidence within each relationship category will be presented. The
mcidence of drug-related events (those categonzed as possibly related or related) will be summanzed
by group and overall.

7.1.6 Serious Adverse Events

The mcidence and frequency of treatment-emergent serious adverse events will be summanzed by
group and overall, and by time of onset by 360-day time intervals. All serious adverse events will be
listed including any that occurred prior to commencement of study treatment.

7.1.7 Adverse Events that Led to Discontinuation from Treatment
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The mcidence of adverse events that led to discontmuation of study treatment will be presented. All
adverse events that led to discontinnation of study treatment will be listed.

7.1.8

The incidence of death will be summarized by group and overall. All deaths will be listed including
cause of death. The incidence of events that led to death will be presented.

7.1.9

Presentations

The following presentations will be shown for treatment emergent adverse events (TEAEs):

An overall sunumary showing, for each group, the number and percentage of subjects with
an adverse event, a moderate or severe event, a severe event, a possibly or related event, a
related event, a potential LP related event, an event that led to death, a serous event

(mcluding fatalities), a related senious event, an event that led to discontinuation of Study
Drug, and an event that led to withdrawal from the study

Incidence by system organ class and preferred tenm
Incidence, by preferred term, m at least 5% of subjects m either group

Incidence of nmuld, moderate and severe events by system organ class and preferred
term

Incidence of severe events by system organ class and preferred term

Incidence of not related, unlikely to be related, possibly related, and related events by
system organ class and preferred term

Incidence of drug-related events by system organ class and preferred tenn

Incidence and frequency of serious adverse events by system organ class and preferred
term and a listing of senious adverse events

Incidence of drug-related serious adverse events by system organ class and preferred term
and a hsting of serious adverse events

Incidence of death and a listing of each death
Incidence of events that led to death

Incidence and frequency of events leading to discontinnation of Study Drug by system
organ class and preferred term and a listing of such events

Incidence of events leading to withdrawal from the study by system organ class and
preferred term and a Listing of such events

Incidence and frequency of adverse events over time by system organ class and preferred
term and a listing of such events.

Incidence of potentially LP related events following dosing/sham procedure.
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e Incidence of adverse events antibody status by system organ class and preferred term and a
listing of such events.

Some of the above displays will be repeated from MMDR Day 1.

To avoid the potential for nusleading interpretation of analysis of adverse events, no statistical testing
will be performed.

7.2 Clinical Laboratory Data

The following chinical laboratory parameters are to be assessed:

* Hematology: hemoglobin, hematocnit, red blood cell count, WBC count with differential
both as absolute values and as a percentage (neutrophils, eosinophils, basophuls,
lymphocytes, and monocytes), and platelet count

¢ Blood chemustry: liver function (total bilirubin (direct and indirect), alkaline phosphatase,
ALT/SGPT, AST/SGOT), kidney function and electrolytes (BUN, creatinine, cystatin C,
sodium, potassiun, chlonde), total protein, albunun, calcium, phosphorous, glucose, and
CPK

e Unnalysis: specific gravity, pH, protein, glicose, ketones, bilimubin, blood, RBC, WBC,
epithehal cells, bactena, casts, crystals and unne total protein

e Coagulation: aPTT, INR

Coagulation and unne total protemn testing was collected at every visit from the mtroduction of
Protocol Amendment Version 2 at sites.

For a parameter, if the local and central results are available with the same date and time, then only
the central analysis result will be considered for presentations by visit. In a situation where two or
more central lab results have the same date and tune then the earhiest LBREFID will be selected.

Laboratory tests, including chemistry panel and complete blood count with differential. will be
summanzed by study visit. At the time of development of this documnent, it has been found that a few
extreme lab results are erroneous due to incorrect lab unit which is impossible to resolve prior to data
base lock due to closed sites etc. These results will be excluded from the sunmmanies. The justification
of the exclusions will be documented in a note to file provided by Study Medical Director and
reviewed by members of SMT.

Each subject’s laboratory values will be classified according to whether the test result is “low” (i.e.,
below the lower limit of normal [LLN]), “normal” (within the normal range), or “high” (i.e., above
the upper lunit of nonmal [ULN]). If a subject 1s missing a baseline value but had a post-baseline
value, then the baseline assessment is labeled as “unknown™. Post-baseline laboratory results are
defined as any assessment taken after the first dose, includng data collected from local laboratonies.
The shifts (relative to the normal range) from baseline to the minimum and maximum post-baseline
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classified values (1e nonnal, low or lugh) will be presented. 1f a subject had a baseline value but had no
post-baseline values, then the minimum and maximum are labeled as “unknown™. Should a treatment
affect a laboratory parameter, that parameter could be affected at different tumes for different subjects.
Therefore, these analyses present the most extreme vahlies for each subject. For many laboratory
parameters, the effect could be i erther direction, (1.e., an increase or a decrease), so both the maximmum
and mmimum values have been analyzed. In addition, the shifts (relative to the normal range) from
baseline to low and high will be calculated. If a subject’s value shifts, it can change from normal to
either low or high, from low to nonnal or high, from high to nonmal or low, or from unknown to low,
normal, or high. For each parameter, the incidence of shift to low will be summanzed using the
minimum post-baselme values. Shift to low includes subjects with a nonmal, high, or unknown baseline
value and at least one post- baseline value of the given test. Similarly, the incidence of shift to high will
be summanzed usmg the maximum post-baselme values. Shift to high includes subjects with a low,
nomnal, or unknown baseline value and at least one post-baseline value. All blood and unne samples
will be used m the shuft analyses.

Based on the protocol, coagulation lab tests (aPPT and INR) and urn total protein are assessed by

local laboratones. Local laboratories have lustonical 1ssues, such as no nonnal range established or
not providing normal ranges. To alleviate the issues for these protocol-defined local lab tests, text-

book reference ranges for INR and urm total protemn will be provided by climical development
medical director. Their shift tables will be presented by incorporating text-book normal ranges.

For liver function tests, the additional categories will be defined to present the baseline and post-
baseline values as within the upper limit of normal, > 1 x ULN, >3 x ULN, > 5x ULN,

>10 x ULN, and >20x ULN for ALT/AST, >1x ULN, >1.5 x ULN, and >2 x ULN for total bilirubin
(including direct and indirect bilimubin), and >1x ULN and >1.5 x ULN for alkaline phosphatase. In
addition, mcidence of post baselme ALT or AST mcrease (>=3x ULN) will be summanzed by
concurrent elevation in bilimbin (maximum post-baseline bilimubin >1.5 x ULT, =2 x ULN).

Median, munumum and maxunum lab results vs. visit for certam lab tests will be presented
graphically.

73 ECGs

ECGs are to be recorded at Screening during the index smdies, screening in CS11 and/or predose
(within 7 days of dosmng) at MMDR Day 1, approximately annually thereafter, (1.e., MMDR Days
360, 720, 1080, 1440), and at the EOS Evaluation/ET Visit. After the ECG is completed, an initial
local read of the ECG should occur before the ECG is sent for a central read (all ECGs will be
centrally read). The various possible readings (normal, abnormal, clinically significant) will also be
summanzed.

Additional ECGs may be performed per the judgment of the Investigator, as deemed clinically
necessary.

ECGs will be analyzed using two approaches.



DocuSign Envelope ID: AD447710-25C3-4ECS-800D-745CBCCBICIB

» Biumn Study Number: ISIS 396443-CS11
Statistical Analysis Plan
Version No. 5.0

73.1 Qualitative Analysis

Incidence tables will summanize both the number and percentage of subjects with abnormal but not
clmically-significant and climcally-relevant worsening, defined as a post-baseline ECG mterpreted
as abnormal and clinically-significant, with a comparison with baseline value of normal, deteriorated,
not available, not required, or missing. The mcidence of chmically-sigmificant worsening will be
summarized at any time post-baseline.

73.2 ECG Outliers

Outlier analyses will be performed for the corrected Fridericia QT interval (QTcF). This will include
summaries of the number and percentage of subjects with a post-baseline corrected QTcF mnterval
greater than certain threshold values (e.g., > 450 msec, > 480 msec, and > 500 msec) and the number
and percentage of subjects with an increase from baseline mn comrected QT mterval mn vanous
categories (e.g., > 30 msec and > 60 msec). These summaries will be performed on an overall basis,

as well as separately for subjects whose baseline corrected QTcF intervals are normal (< 450 msec)
and elevated (> 450 msec). QTcF is defined as follows:

Qr

If RR nterval i1s not captured, then this will be calculated as follows:
RR interval= 60/VR

Where VR is the ventricular rate.

74 Vital Signs

Vital signs are to be measured at Screening, pre-dosing and at various time points post- dosing on
dosing days. At each of these times, temperature, heart rate, respiratory rate, systolic and diastolic
blood pressure, and pulse oximetry awake will be measured.

Vital signs will be summanzed by study visit.

The number and percentage of subjects meeting selected criteria post-baseline and outliers will be
summarized.

The criteria are:

Systolic blood mecrements or decrements of 20 and 40
Diastohic b pressure mcrements or decrements of 10 and 20

Pulse rate mcrements or decrements of 15 and 30 bpm
Body temperature >38 centigrade

outliers are:
e Systolic blood pressure <90 mmHg, =140 munHg and >160 mmHg
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¢ Diastolic blood pressure <50 mmHg, =90 mmHg and >100 mmHg
¢ Pulse rate <60 and >100
¢ Body temperature <36 and >38
e Respuatory rate <12 breaths/mm and >20 breaths/mm

7.5 Neurological Examinations

7.5.1 HINE Sections 1 and 3

Sections 1 and 3 of the HINE will be conducted on all subjects <24 months of age. This standard
exammation (developed by [Dubowitz and Dubowitz 1981]) 1s a quantitative scorable method for

assessing the neurological development of nfants between 2 and 24 months of age. The exammation
includes assessment of cranial nerve functions, posture, movements, tone, and reflexes.

The neurological items comprise cranial nerve function (facial appearance, eye appearance, auditory
response, visual response, sucking/swallowig), posture (head m sitting position, trunk m sitting
position, anms at rest, hands, legs m sitting position, legs mn supme and standing positions, feet m
supine and standing positions), movements (quantity, quahty), tone (scarf sign, passive shoulder
elevation, pronation/supmation, adductors, popliteal angle, ankle dorsiflexion, pulled to sit, ventral
suspension), and reflexes and reactions (tendon reflexes, arm protection, vertical suspension, lateral
tilting, forward parachute). Behavior 1s comprised of state of consciousness, emotional state, and
social orientation.

For each item and subject, the worst post-baseline and the best post-baseline outcomes will be
determined and ‘shift’ tables showing the shifts from baseline to the worst and from baseline to the
best post-baselime value will be presented. In this analysis, all assessments after the first dose at
baseline will be considering post baseline visits.

752 Neurological and Focused Neurological Examinations

Starting Protocol Amendment 5, focused neurological exammations were implemented to replace
standard neurological exanunations. Focused neurological examinations have less items than
standard neurological examinations.

For all subjects >24 months of age, focused neurological examinations, which inclide assessments
of mental status, level of consciousness, sensory function, motor function, cramal nerve function,
coordination and cerebellar function, plantar response and reflexes, will be conducted. These
assessments will be done pre-dose and 1 hour post-dose at every onsite visit thronghout the study.

The following table summarizes the results from each assessment section/test (Note: italics
represents focused neurological examinations).

Sections Tests Outcomes of result
Coordination | Finger to nose, Gait, Tremor Normal, abnormal
and cerebellar

function
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Cramal Eve movement, Facial motion, Gag reflex,
Nerves Heanng, Jaw movement and facial sensation,
(SCM. Trapezius), Tongue, Vision
General Appearance/Facial/Motor Expression, Mental | Normal, abnormal
starus, Speech/language.
Level of Consciousness 0 —No response
| = Responds after pamful
stimuli
2 — Responds after prodding
3 = Responds after name called
4 = Lethargic response
5 = Responds readily
Mood 1 - Happy
2 - Neutral
3 - Imitable
Motor Muscle tone Normal, abnormal
Chg in Muscle Tone from Pre Exam NoryY
Plantar Reflex (left toe, right toe) Normal, abnormal
response
Reflexes Reflex (leftright ankle, left'right biceps, | 0 - Unable to elicit reflex
lefi’right  brachioradialis, left'right knee, | | _ .
left/right tricep) | - Hyporeflexia
2 - Normal
3 — Hyperreflexia
4 - Hyperreflexia with clonus
Sensation Temperature (left'right finger tip, left/right | Present, absent
lower toe); Vibration (lefi'right finger tip,
left/right lower toe)

For each abnormal test result, it is recorded whether or not it is secondary to SMA.

A worsening shift will be summanzed for focused neurological exams:

e The number and proportion of subjects who moved from ‘Normal’ baseline to ‘Abnormal’
postbaseline at any time will be presented.
e For sensory function tests, the number and proportion of subjects who move from ‘Present’
to ‘Absent’ at any time will be presented.
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s For level of conscionsness and mood assessments, the number and proportion of subjects
whose scores decrease or mcrease from baseline will be presented, respectively

In addition, for reflexes and level of consciousness, the mean scores versus analysis visit will be
presented

Only changes not deemed secondary to SMA will be presented.

An updated eCRF following the Protocol Amendment Version 2 included neurological exam
assessment for all subjects and therefore a summary will be possible from MMDR Day |
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11.0 SAMPLE SIZE CONSIDERATIONS

 §
Biogen

The sample size 1s based solely on the number of subjects enrolled m the CS3A, CS3B, CS4, CS12
and 232SM202 studaes.

12.0 CHANGE TO PREVIOUS VERSIONS OF THE SAP

For the mterun analysis conducted on data with a cut-off date of 30June2017, thus mterun statistical
analysis plan was prepared. In this SAP, the changes included as Protocol Amendment Version 5
are mcorporated.

Key changes are as follows

From SAP Version 1:

+ Wmdowng for the mtegrated eflicacy analysis was altered to allow for eflicacy assessments
every & months.

e Presentation of safety data will follow the same approach to that utilized for integrated safety
where the mfantile onset subjects are presented separately based upon the age at screenmg n
the study i which they receive nusinersen

e Statistical analysis of assessments as part of Protocol Amendment Versions 2, 3, 4, and 5
included

From SAP Version 2
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In section 4.2 Efficacy displays. for the re-evaliated subjects equality added to be ‘<=54" for
HFMSE

New eflicacy analyses added utllizmg MMDR Day |

Section 7.1 m the previous SAP, described an approach to link adverse event terms where the
severity had lessened at a subsequent time point and to only count the first instance of these
m summanes of the munber of events. Now the text has been removed i order to simphfy
the reporting of the adverse events and to use a consistent approach to that utilized in previous
mtegrated safety analyses.

From SAP Version 3:

.- 8 ® @

Abbreviations have been updated.

MMDR dosing schedule has been updated to MMDR Days 1, 120, 240, 360, 480, 600, 720,
840,960, 1080 1200, 1320, 1440, 1560, and 1680 (+14 days) untl the EOS Evaluation/Early
Termunation (ET) Visit.

Contracture assessments have been added to motor function assessments.

Disallowed concomitant medication were removed.

Addinonal examples have been provided for concomitant procedures.

Updates to imputation methods for CHOP INTEND from MMDR Day |

Efficacy assessment for motor functions occur at screening and/or predose at MMDR Day 1,
every 8 months until MMDR Day 720, inclusive (i.e.. MMDR Days 240, 480, 720), and every
12 months thereafter (1.e. predose at MMDR Days 1080 and 1440), and at the EOS Evaluation
(MMDR Day 1800 [£14 days)/ET Visit.

PedsQL schedule updated to Screening and/or predose (within 7 days of dosing) at MMDR
Day |, approximately annually thereafter (1.e., MMDR Days 360, 720, 1080, and 1440), and
at the EOS Evaluation/ET Visit.

CGI has been removed from this SAP due to difficulty in reliable interpretation.

X-ray of the spine schedule updated to Screenmg and/or predose (within 7 days of dosmg) at
MMDR Day |, approximately annually thereafter (i.e., MMDR Days 360, 720, 1080, and
1440), and at the EOS Evaluation/ET Visit.

Updates to Appendix A windowing for efficacy based on updated MMDR schedule
Language was updated on Neurological Examinations to ensure consistency with Protocol
Version 5.

Section on analyses to assess the impact of COVID-19 was added.

From SAP Version 4

L]
L

Summary of gap between end of index studies and first dose m CS11 15 added.

Age at Fust Nuswmersen Dose Display 1s added.

Denomunator determination for CHOP INTEND and WHO MM responder analyses are
updated.
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¢ Analysis for WHO MM are updated, majorly added responder analysis and shift presentations

and removed some for better presentation of data.

HINE'WHO MM combined analvses on time to achive first milestone are added

Growth failure analyses are removed.

Cobb angle analysis is simplified to present mean or change over time and a summary to
present proportion of subjects with growmg rod or scoliosis fixation procedures occurred over
tune using Kaplan-Meler method.

Number and length of hospitalization 1s updated to be more specific on analyses to be done.
Sernous respiratory event, serious disease (SMA)-related AEs leading hospitalization and
disease (SMA)-related AEs are added

Safety laboratory is updated to add analyses using text-book normal range. In addition,
summary of lab results over visit per protocol are added.
Vital sign 1s updated to add summmary over time per protocol.
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Appendix A

The end of study day will follow the maximum wmdow i protocol amendment Version 6.0 as
MMDR Day 1800 + 14 days. Depending on when last assessments are actually finished for the study,
the following windowing maybe extended beyond the protocol-define EOS day.

Subjects ongmatmg in mdex study CS4:

Study days > 1 to <=50 will be labelled Day 25

Study days >50 to <=131 will be labelled Day 92

Study days 131 to <= 211 will be labelled Day 169
Study days =211 to <=302 will be labelled Day 253
Study days =302 to <=400 will be labelled Day 350
Study days =400 to <=570 will be labelled Day 450
Study days =570 to <=810 will be labelled Day 690
Study days =810 to <=1050 will be labelled Day 930
Study days >1050 to <= 1290 will be labelled Day 1170
Study days > 1290 to <= 1530 will be labelled Day 1410
Study days > 1530 to <= 1890 will be labelled Day 1710

For study days > X-180 to <= X+-180 will be labelled Day X where X begins at 2070 and mcreases
by 360 until the EOS Evaluation/ET Visit. For CS4 subjects who were randomized to sham procedure
in CS4 then this windowing scheme will also be applied from the start of CS11. Study day will be
recalculated the date of first dose in CS11.

Subjects originating in index study CS1 or CS2:

e Study days =50 to <=131 will be labelled Day 92
Study days =131 to <= 211 will be labelled Day 169
Study days >211 to <=302 will be labelled Day 253
Study days >302 to <=400 will be labelled Day 350
Study days >400 to <=500 will be labelled Day 450
Study days >500 to <=600 will be labelled Day 550
Study days =600 to <=700 will be labelled Day 650
Study days =700 to <=800 will be labelled Day 750
e Study days =800 to <=900 will be labelled Day 850
e Study days =900 to <=1000 will be labelled Day 950
e Study days >1000 to <=1170 will be labelled Day 1050

Then for study days > X-120 to <= X+120 will be labelled Day X where X begins at 1290 and
mncreases by 240 until Day 2010. For sudy days > Y-180 to <= Y-180 will be labelled Day Y where
Y begms at 2310 and imcreases by 360 until the EOS Evaluation/ET Visit.
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Subjects ongmating n index study CS3B and CS3A

Study days =1 to <= 22 will be labeled Day 15

Study days >22 to <=47 will be labeled Day 29

Study days =47 to <= 123 will be labeled Day 64
Study days =123 to <=242 will be labeled Day 183
Study days =242 to <=348 will be labeled Day 302
Study days =348 to <=486 will be labeled Day 394
Study days =486 to <= 698 will be labeled Day 578
Study days =698 to <= 938 will be labeled Day 818
Study days >938 to <= 1178 will be labeled Day 1058
Study days >1178 to <= 1418 will be labeled Day 1298
Study days >1418 to <= 1658 will be labeled Day 1538
Study days >1658 to <= 2018 will be labeled Day 1838

For study days > Y-180 to <= Y+180 will be labelled Day Y where Y begins at 2198 and increases
by 360 until the EOS Evalnation/ET Visit.

For CS3B subjects who were randomized to sham procedure in CS3B then the same windowmng
scheme will also be applied from the start of CS11. Study day will be recalculated from the date of
first dose in CS11.

Subjects ongmating n index study 232SM202 Part 1 and 2

Study days <=1 will be labelled Baseline

Study days >1 to <= 22 will be labelled Day 15
Study days =22 to <=47 will be labelled Day 29
Study days =47 to <= 123 will be labelled Day 64
Study days =123 to <=242 will be labelled Day 183
Study days =242 to <=362 will be labelled Day 302
Study days =362 to <=482 will be labelled Day 422
Study days =482 to <= 600 will be labelled Day 540
Study days =600 to <= 719 will be labelled Day 659
Study days >719 to <= 838 will be labelled Day 778

® &% & ® & ® ® & = @»

Then for study days > X-120 to <=X+120 will be labelled Day X where X begins at 958 and imcreases
by 240 days until Day 1678. For study days > Y-180 to <= Y-180 will be labelled Day Y where Y
begins at 1978 and increases by 360 until the EOS Evaluation/ET Visit.

Description of the windowing for efficacy (since MMDR Day 1):

Windowing will be applied to unscheduled MMDR visits for efficacies (except for cognitive
assessments). The analysis windowing will be defined as:

Baseline - MMDR Day 1:
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Non-missing assessment at MMDR Day 1 or any other visit within 60 days prior to MMDR Day 1
dosing date

MMDR Day 120: 60 < stady days <= 180

MMDR Day 240: 180 < study days <= 300

MMDR Day X: X-60 < study days <= X+60, where X begms at 360 and wcreases by 120 tll early
termmation or EOS (MMDR Day 1800). Ideally, the last windowing will be MMDR Day 1800: 1740
< study days <= 1860, and it can go beyond that if data exist. The windowing can go beyond.

F

Study days calculated as (assessment date — MMDR Day 1 dosmg date) + 1 for post MMDR Day 1
assessments.

Description of the windowing for safety:

For safety assessments for subjects ongmating i CS1, CS2, CS4 and 232SM202 (later onset) the
following windowing will be used:

Study days >1 to <= 16 will be labeled Day |

Study days >16 to <=57 will be labeled Day 29
Study days =57 to <= 127 will be labeled Day 85
Study days =127 to <=211 will be labeled Day 169
Study days >211 to <=302 will be labeled Day 253
Study days >302 to <=400 will be labeled Day 350
Study days =400 to <= 540 will be labeled Day 450
Study days >540 to <= 690 will be labeled Day 630
Study days =690 to <= 810 will be labeled Day 750

Then for study days > X-60 to <=X+60 will be labelled Day X where X begimns at 870 and imcreases
by 120 days.

For safety assessments for subjects originating in CS3B, CS3A and 232SM202 (infantile onset) the
following windowing will be used:

Study days =1 to <= 22 will be labeled Day 15
Study days >22 to <=47 will be labeled Day 29
Study days =47 to <= 123 will be labeled Day 64
Study days >123 to <=243 will be labeled Day 183
Study days >243 to <=362 will be labeled Day 302

Then for sdy days > X-60 to <=X+60 will be labelled Day X where X begins at 422 and increases
by 120 days.
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Appendix B

The following table lists adverse events which are most likely SMA-disease related events at the
time of this document deve]olgmem. The events are subject to update afier database lock and a final
selected events will be used for presentations.

Body System or Organ Class Dictionarv-Derived Term
Congemital, fanuhal and genetic disorders Developmental hip dysplasia
Spnal muscular atrophy
Talipes
Gastromtestinal disorders Constipation
General disorders and admmistration site
conditions Gait disturbance

Musculoskeletal and conmective tissue disorders  Bone deformity
Joint contracture
Jomt range of motion decreased
Jomt stiffness
Kyphoscoliosis
Kyphosis
Limb asymmetry
Limb discomfort
Muscle atrophy
Muscle contracture
Muscle spasms
Muscle tightness
Muscle twitching
Muscular weakness
Neuromuscular scoliosis
Osteoporosis
Osteoporotic fracture
Rib defornmty

Nervous system disorders Motor developmental delay
Nervous system disorders Motor dysfunction

Psychiatnic disorders Encopresis

Respiratory, thoracic and mediastinal disorders  Acute respiratory distress syndrome
Acute respiratory failure
Alelectasis
Respiratory muscle weakness
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