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Supplementary Table 1. Baseline demographics and clinical characteristics

Age at first nusinersen dose group

Male/female, n (%)

Age at SMA symptom onset, months,
median (range)

Age at SMA diagnosis, months, median (range)
Age at OA dosing, months, median (range)

Age at first nusinersen dose, months, median
(range)

Time from OA dose to first nusinersen dose,
months, median (range)

Suboptimal clinical status at baseline per
investigator, n (%)

Motor function
Swallowing or feeding ability for age
Respiratory function

Other

Sitting without support at screening, n (%)°
Walking without support at screening, n (%)°
HINE-2 total score, median (range)

CHOP-INTEND total score, median (range)

Plasma NfL, pg/mL
Mean (SD)
Median (range)

CMAP ulnar amplitude, mV,* median (range)
<1 mV,n (%)

CMAP peroneal amplitude, mV, median
(range)

<9 months®

Two SMN2 copies

n=21

15 (71.4) / 6 (28.6)

0.7 (0.0-3.0)

1.0 (0.0-5.0)

1.7 (0.5-5.1)

8.2 (3.2-9.8)

4.9 (2.6-7.8)

20 (95.2)
14 (66.7)
14 (66.7)

3 (14.3)

0

2.0 (0-11)

38.0 (22-52)

132.0 (115.3)¢
86.2 (42-483)

0.6 (0.0-2.1)
17 (81.0)

0.8 (0.1-2.0)°

> 9 months®

Two SMN2 copies

n=13

8 (61.5)/5 (38.5)

1.0 (0.0-5.0)

2.1 (0.0-7.0)

2.7(0.8-9.2)

15.9 (11.0-33.3)

14.2 (5.4-31.3)

12 (92.3)
6 (46.2)
10 (76.9)

1(7.7)

7(53.8)

8.0 (1-18)°

44.5 (37-64)°

121.0 (68.3)
119.6 (27-279)

0.6 (0.2-2.7)
10 (76.9)

1.2 (0.3-2.9)



<1mV,n (%) 13 (72.2) 5(38.5)

Most severe form of bolus airway entry for thin
liquids assessed by VFSS, n (%)®

None 7 (43.8) 4 (36.4)
Penetration 4 (25.0) 3(27.3)
Aspiration 5(31.3) 4 (36.4)

%9 months was defined as 300 days of age. "WHO 1% and 99th percentiles for achievement in healthy children of
sitting without support and walking without support are 3.8-9.2 and 8.2—17.6 months, respectively.(26) ‘n = 12.
dn = 18. “Ulnar nerve recorded at the abductor digiti minimi muscle. ‘Peroneal/fibular nerve recorded at the
anterior tibialis muscle. 8Assessed in participants treated at sites that perform VFSS, n =16 in <9 months two
SMN?2 copy group and n = 11 in > 9 months two SMN2 copy group.

CHOP-INTEND = Children’s Hospital of Philadelphia Infant Test of Neuromuscular Disorders; CMAP =
compound muscle action potential; HINE-2 = Hammersmith Infant Neurological Examination section 2; NA =
not applicable; NfL = neurofilament light chain; OA = onasemnogene abeparvovec; SD = standard deviation;
SMA = spinal muscular atrophy; SMN2 = survival motor neuron 2; VFSS = video fluoroscopic swallow study.



Supplementary Table 2. Examples of Investigator-Provided Descriptions of Baseline Suboptimal Clinical Status

Suboptimal status at Baseline

Investigator-Provided Descriptions of Baseline Suboptimal Clinical Status

Suboptimal motor function

Limited antigravity lower extremity movement

Forearm pronation right greater than left indicating contracture
Inability to lift head in prone

Torticollis head turns to left with tight left SCM
Minimal/poor spontaneous movements

No head control/head control not yet completed

Poor antigravity movements

Reduction of antigravity movement of upper and lower limbs
Hypotonia

Significant motor delays (motor milestone acquisition)
CHOP-INTEND <50

No reflexes

Reduction of spontaneous movements

Poor mobility

No sitting position

Weakness

Arm weakness

Generalized reduction of muscle strength

Reduction of upper limb movement

Minimal lower limb movements

No head control on pull to sit or in supported sitting

Weak hand grasp

CMAP poor

Poor spine and lower extremity more weak than upper extremity
No weight bearing on legs

Full head lag with traction

Not rolling

Rolls only to side

Reduced lifting in prone position




Not sitting independently, with significant proximal weakening
Needs support with sitting, cannot transition to seated position
Frog legged position when supine

Poor motor intensity

Head lag on pull to sit

Significant slip through at shoulders

Not yet standing independently

Mild spinal curvature reflecting truncal weakness

Very poor leg movement

Abnormal NCV, not normalized post Zolgensma

Unable to raise arms above head in sitting

Loses balance in sitting when reaches out or loss of support
No crawling

Stands and weight bears only with significant support

No walking

Patient has not yet attained previously held skills (crawling) which was lost just prior to Zolgensma
infusion

No free rising from ground

No climbing of stairs

Sitting - cannot get to sitting independently

Supine - cannot abduct legs to midline

Standing - cannot bear weight

Crawling - cannot assume quadruped

Suboptimal swallowing function

Likely microaspiration

Bulbar weakness

Tongue fasciculations

Growth deficiency and poor weight gain
Poor sucking/baby gets tired while sucking
Fatigability during the meal

Inability to swallow

Difficulty swallowing

Partial oral feeding

Need for nasogastric tube




Fatigue during suctioning

G-tube in place

Difficulty handling secretions

Poor weight gain, has required nasogastric tube feeds
Coughing with feed

Trouble clearing airway when upset
Weakness of swallowing

NPO

Frank aspiration of thin liquids
PEG after gene therapy

Wet vocal quality when crying

Suboptimal respiratory function Paradoxical respiratory movement
Diaphragmatic/belly breathing

Chest deformity

Increased respiratory rate/pattern
Tachypnea

Need for prophylactic NIV
Asymmetrical chest wall movements
Use of BiPAP overnight

Very weak, high risk of respiratory insufficiency
Small chest size relative to head size
Diagnostic and abnormal breath

Bell shaped chest

Scoliosis pectus excavatum
Respiratory weakness

Weak cry

Abnormal breath

Weak cough and sneeze

Requires cough assist

Impaired cough

Mild narrowing of upper chest wall
Use of BiPAP

Need of NIV all night and often during the day, often need aspiration




BiPAP = Bilevel Positive Airway Pressure; CHOP-INTEND = Children’s Hospital of Philadelphia Infant Test of Neuromuscular Disorders; G-tube = gastrointestinal tube; NCV = nerve conduction velocity; NIV =

non-invasive ventilation; NPO = nothing by mouth; PEG = percutaneous endoscopic gastrostomy; SCM = sternocleidomastoid muscle.



Supplementary Table 3. Clinical outcomes stratified by age at first nusinersen dose

Age at first nusinersen dose group

<9 months > 9 months
Two SMN2 copies Two SMN2 copies
n=21 n=13

HINE-2 total score, mean (SD)

Baseline 2.9 (2.5) 8.4 (4.8)

Day 302 11.6 (4.3) 15.2 (5.3)

Change from baseline to Day 302 8.7(3.1) 6.9 (2.7
CHOP-INTEND total scores, mean (SD)

Baseline 39.1 (8.4) 47.5 (8.2)*

Day 302 48.4 (6.9) 522 (7.5)°

Change from baseline to Day 302 9.3(7.1) 5.4 (3.7)°

o/ e

Ili;lsrenlti);é E 0/0})):;‘[2022 4-point increase from 17 (80.9) 7 (63.6)°
Plasma NfL concentrations, pg/mL, mean (SD)

Baseline 132.0 (115.3)° 121.0 (68.3)

Day 183 31.4 (21.8)¢ 243 (12.5)°

% change from baseline to Day 183 —66.8 (28.8)° =75.5 (12.5)

Day 302 23.2 (15.7)" 18.6 (5.9)*

% change from baseline to Day 302 =76.7 (14.7) —82.2 (10.4)

Absolute change from baseline to Day 3028

~102.7 (103.3)*

~110.3 (64.0)*

CMAP ulnar amplitude, mV," mean (SD)

Baseline 0.7 (0.6) 0.8 (0.7)

Day 302 1.1 (0.7) 1.2 (1.2)*

Change from baseline to Day 302 0.4 (0.5) 0.4 (0.7)*
CMAP peroneal amplitude, mV, mean (SD)

Baseline 0.9 (0.5)° 1.3 (0.8)



Day 302 1.7 (1.1y° 1.9 (0.8)"

Change from baseline to Day 302 0.7 (0.8)° 0.5 (0.9)°

n=12.n=11.°n=18.9n=20.°n = 17. 'n = 15. #8Mean (SD) changes were calculated for participants who had
assessments at each time point (baseline, Day 183 or Day 302) at the time of the NfL data-cut. Among 21
participants in the <9 months with two SMN2 copies group, 12 had assessments at all three visits at the time of
the NfL data-cut. Mean (SD) changes from baseline to Day 183 and Day 302 were —67% (28.8) and —77%
(14.7) in these participants, respectively. "Ulnar nerve recorded at the abductor digiti minimi muscle.
iPeroneal/fibular nerve recorded at the anterior tibialis muscle.

Mean (SD) changes were calculated for participants who had assessments at each time point at the time of data-
cut. CHOP-INTEND was not administered to participants who were > 2 years of age at the time of informed
consent and had attained sitting without support per protocol.

CMAP = compound muscle action potential; CHOP-INTEND = Children’s Hospital of Philadelphia Infant Test
of Neuromuscular Disorders; HINE-2 = Hammersmith Infant Neurological Examination section 2; NfL =
neurofilament light chain; SD = standard deviation; SMN2 = survival motor neuron 2.



Supplementary Figure 1. Changes in cerebrospinal fluid NfL concentrations: (A) absolute
changes by study visit, (B) percent changes by study visit, (C) absolute changes by age at visit,
(D) absolute changes by time from OA
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CSF = cerebrospinal fluid; NfL = neurofilament light chain; OA = onasemnogene abeparvovec; SE = standard error;
SD = standard deviation; SMN2 = survival motor neuron 2.



