Measures of mobility and
physical ability evaluated
in clinical trials

Common measures of motor function include:

// Hammersmith Infant Neurological Examination Section 2 (HINE-2)'3

//" Children’s Hospital of Philadelphia Infant Test of Neurological Disorders (CHOP INTEND)?#
// Hammersmith Functional Motor Scale—Expanded (HFMSE)>’

/! Revised Upper Limb Module (RULM)"#

// 6-Minute Walk Test (6MWT)?1°




HINE-2

/! For each function, increased levels of ability are depicted from left to right

// Each transition to a successive level of ability from a previous assessment is scored 1 point®

// Total HINE score is the sum of points from each item and can range from 0 to 26°

// Validated in patients up to 39 months of age’

A motor function assessment tool designed to be a simple method for evaluating motor skills in infants with SMA.
HINE Section 2, the motor milestones portion of the HINE, includes 8 items: voluntary grasp, ability to kick, head control,
rolling, sitting, crawling, standing, and walking.3

/1" A minimally clinically important difference (MCID) for HINE-2 has not been reported. However, a change of 1 point

or more in untreated infants with Type 1 SMA is unlikely?

Motor function

Milestone progression score?

2

Voluntary grasp No grasp Uses whole hand Index finger and thumb Pincer grasp
but immature grasp
Ability to kick No kicking Kicks horizontal; Upward (vertical) Touches leg Touches toes
(in supine legs do not lift
position)
Head control Unable to Wobbles All the time upright
maintain upright
Rolling No rolling Rolling to side Prone to supine Supine to prone
Sitting Cannot sit Sits with support Props Stable sit Pivots (rotates)
at hip
Crawling Does not lift head On elbow On outstretched hand Crawling flat On hands
on abdomen and knees
Standing Does not Supports weight Stands with support Stands unaided
support weight
Walking No walking Bouncing Cruising (holding on) Walking
independently

IMPROVEMENT



CHOP INTEND

A 16-item scale developed specifically for evaluating motor function in infants with SMA.*

// Each of the 16 items is graded on a scale of 0 to 4 (with higher scores indicating better function)*

// Total score ranges from 0 to 64*

// Intended for both infants and older people with an infant’s repertoire of motor skills*

// Validated in patients with Type 1 SMA from 3 months to 21 years of age®
/1" An MCID for the CHOP INTEND has not been reported

[tem

1 Spontaneous upper extremity movement

Lowest item grade (0)*

No movement of limbs

Highest item grade (4)*

Moving elbow off surface in supine position

2 Spontaneous lower extremity movement

No movement of limbs

Moving feet/knees off surface in supine position

3 Hand grip

No attempt to maintain grasp

Maintains hand grip with shoulder off bed

4 Head in midline with visual stimulation

Head falls to side;
no attempts to regain midline

Rotates from maximum rotation to midline

5 Hip adductors

No attempt to maintain knees
off surface

Keeps knee off surface of bed
>5 seconds or lifts foot off surface

6 Rolling from legs

Pelvis lifted passively off
support surface

When traction is applied at the end of maneuver,
rolls to prone with lateral head-righting

7 Rolling from arms

Head turns to side; body remains
limp or shoulder lifts passively

Rolls to prone with lateral head-righting

8 Shoulder and elbow flexion
and horizontal abduction

No attempt

Clears hand from surface with antigravity
arm movement

9 Shoulder and elbow flexion

No attempt to liftarm

Abducts or flexes shoulder to 60°

10 Knee extension

No visible knee extension

Extends knee to >45°

11 Hip flexion and foot dorsiflexion

No active hip, knee, or ankle motion

Hip flexion or knee flexion >30°

12 Head control

No response; head hangs

Attains head upright from flexion and turns
head side to side

13 Elbow flexion (score with item 14)

No visible contraction

Flexes elbow

14 Neck flexion (score with item 13)

No muscle contraction

Lifts head off bed

15 Head/neck extension (Landau)

No head extension

Extends head to horizontal plane or above

16 Spinal incurvation (Galant)

No response

Twists pelvis toward stimulus off axis




HFMSE

HFMSE is a scale used to investigate a patient's ability to perform various activities and is used in later-onset

(Type 2 or Type 3) SMA.57

// The scale has 33 items, with each item scored from 0 to 27

// The maximum score is 667

// Validated in patients 2 to 45 years of age and developed specifically for SMA>#
/" A change of 2 to 4 points is considered clinically meaningful"’

// An MCID for the HFMSE in Type 2 SMA has been estimated to be 3.'? In later-onset patients (Type 2/3),
the clinically meaningful change has been estimated to range from 4.3 to 10.6 points"

Item

1 Plinth/chair sitting

Lowest item grade (0)'

Needs 2-hand support to
maintain balance or unable to sit

Highest item grade (2)'

Able to sit using no hand support for
a count of 3 or more

2 Long sitting

Able to long sit using 2 hands for
a count of 3 or unable to sit with
straight legs

Able to sit on floor/plinth with legs straight
without hand support for a count of 3

3 1 hand to head in sitting

Unable to bring hand to
head even using head and
trunk movement

Able to bring 1 hand to head;
head and trunk remain stable

4 2 hands to head in sitting

Unable to place both hands on head

Able to place both hands on head with arms
free from side; head and trunk remain stable

5 Supine to side-lying

Unable to half roll either way

Able to half roll from supine both ways

6 Rolls prone to supine over right

Unable to turn to supine

Turns to supine with free arms to the right

7 Rolls prone to supine over left

Unable to turn to supine

Turns to supine with free arms to the left

8 Rolls supine to prone over right

Unable to turn to prone

Turns to prone with free arms to the right

9 Rolls supine to prone over left

Unable to turn to prone

Turns to prone with free arms to the left

10 Sitting to lying

Unable or falls over

Able to lie down in a controlled fashion
through side-lying or using clothes

11 Props on forearms Unable Able to achieve prop on forearms with
head up for count of 3

12 Lifts head from prone Unable Able to lift head up prone with arms by
side for a count of 3

13 Props on extended arms Unable Able to prop on extended arms;

head up for a count of 3




[tem

Lowest item grade (0)'

Highest item grade (2)"3

14 Lying to sitting Unable Able by using side-lying

15 4-point kneeling Unable Achieves 4-point kneeling;
head up for a count of 3

16 Crawling Unable Able to crawl forward; moves all 4 points
twice or more

17 Lifts head from supine Unable When supine, head must be lifted in

midline; chin moves toward chest.
Held for a count of 3

18 Stands supported

Can stand with hand support but
needs knee/hip support for a count
of 3; orunable

Can stand with 1-hand support for a
count of 3

19 Stands unsupported

Stands only momentarily (less
than a count of 3); or unable

Can stand independently for more
than a count of 3

20 Stepping Unable Able to take more than 4 steps unaided
21 Right hip flexion when supine Unable Full hip flexion achieved
22 Left hip flexion when supine Unable Full hip flexion achieved
23 High kneeling to right half-kneel Unable Arms used for transition; maintains
arms free for half-kneel
24 High kneeling to left half-kneel Unable Arms used for transition; maintains
arms free for half-kneel
25 High kneeling to standing, Unable Able with arms free
leading with left leg (through
right half-kneel)
26 High kneeling to standing, Unable Able with arms free
leading with right leg
(through left half-kneel)
27 Stands to sitting on the floor Unable Able to sit down with arms free and

no collapse

28 Squats

Unable to initiate

Squats with arms free (at least 90° of hip
and knee flexion)

29 Jumps 12 inches forward

Unable to initiate jump with
both feet simultaneously

Jumps at least 12 inches with
both feet simultaneously

30 Ascends 4 stairs with railing

Unable to ascend 2 stairs using 1 rail

Ascends 4 stairs with aid of railing,
alternating feet

31 Descends 4 stairs with railing

Unable to descend 2 stairs with 1 rail

Descends 4 stairs with aid of railing,
alternating feet

32 Ascends 4 stairs without arm support

Unable to ascend 2 stairs arms-free

Ascends 4 stairs, arms-free, alternating feet

33 Descends 4 stairs without arm support

Unable to descend 2 stairs arms-free

Descends 4 stairs, arms-free, alternating feet




RULM

RULM is a scale used to investigate the upper limb function of ambulatory and nonambulatory patients with SMA."

// The scale has 19 scorable items™ // The maximum score is 37; one item is scored on a can/cannot score’
// Each item is scored from 0 to 2 // Patients are scored on upper limbs'
0=Unable // RULM is applicable to both children and adults with SMA'™

1=Able, with modification

m // Validated in patients 2 to 52 years of age'
2=Able, no difficulty

//" An MCID for the RULM in patients with later-onset SMA ranges
from 2 to 6.4

Description 0 (lowest score)'* 2 (highest score)
Bring hands from lap to table Unable to bring 1 hand Brings 2 hands completely to table, either
to table together or 1 atatime
Complete the path bringing the car to the | With pencil in hand, Able to complete the path without stops or
finish line without stopping or taking pencil | unable to hold it or raising pencil from paper
off of paper make a mark
Pick up coins/tokens Cannot pick up 1 coin/token | Can pick up and hold 2 coins/tokens
Place coin/token into cup Unable to bring coin/token Able to bring coin/token into cup placed at
On table: horizontal shoulder level
At shoulder height: vertical
Reach to the side and touch the coin/token | Cannot bring hand to Brings hand above shoulder height, elbow at
Bring hand at shoulder height and above shoulder height least at eye level
Push button light with 1 hand Unable to turn the light on Able to turn the light on permanently with fingers
with 1 hand and/or thumb of 1 hand
Tearing paper Cannot tear piece of paper | Tears the sheet of paper folded in 4,
folded in 2 beginning from the folded edge
Open Ziploc® container Unable to open Able to completely open container on table or

against body; 1-point maximum

Raise cup with 200 g to mouth Unable to get cup to mouth | Cup with 200 g to mouth with 1 hand

Lift weight and bring it from 1 circle Unable Lift 200-g weight
to the other without sliding between
horizontal circles; MIDLINE CIRCLE
to OUTER on tested side

Lift weight and bring it from 1 Unable Lift 500-g weight
circle to the other without sliding
between horizontal circles; MIDLINE
to OUTER CIRCLE on tested side

Lift weight and bring it from 1 circle to the
other without sliding between diagonal Unable Lift 200-g weight
circles; ACROSS MIDLINE, INNER TO
OUTER CIRCLE on opposite side




Description

Bring 500-g sand weight from lap to
table or eye level

0 (lowest score)™

Unable to bring weight to table
using 2 hands

2 (highest score)™

Brings weight to eye level using 2 hands

Bring both arms above head—
shoulder abduction

Unable

Can abduct both arms simultaneously,
elbows in extension in a full circle until they
touch above the head

Bring 500-g weight above shoulder
height—shoulder abduction

Unable to lift 500-g weight
even with compensation

Able to lift 500-g weight
without compensation

Bring 1-kg weight above shoulder
height—shoulder abduction

Unable to lift 1-kg weight
even with compensation

Able to lift 1-kg weight
without compensation

Bring hand above shoulder height-
shoulder flexion

Unable

Able without compensation

Bring 500-g weight above shoulder
height—shoulder flexion

Unable to lift 500-g weight
even with compensation

Able to lift 500-g weight
without compensation

Bring 1-kg weight above shoulder
height—shoulder flexion

Unable to lift 1-kg weight
even with compensation

Able to lift 1-kg weight
without compensation

6MWT

An objective evaluation of functional exercise capability in ambulatory patients with SMA.""

// Testis based on distance; individual walks as far as possible in 6 minutes
// Testis performed on a linear 25-meter marked course"’
// Validated in patients 3 to 49 years of age’

//" An MCID for 6MWT has been estimated to be 30 meters in neuromuscular disorders and ranges from
48 to 72 meters in later-onset SMA”™

I/ 6 Minutes

25 Meters
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Coagulation abnormalities and thrombocytopenia, including acute severe thrombocytopenia, have been observed after
administration of some antisense oligonucleotides. Patients may be at increased risk of bleeding complications.

In the sham-controlled studies for patients with infantile-onset (Study 1) and later-onset (Study 2) SMA who received Low Dose
Regimen (12 mg loading doses/12 mg maintenance doses), 24 of 146 SPINRAZA-treated patients (16%) with high, normal, or
unknown platelet count at baseline developed a platelet level below the lower limit of normal, compared to 10 of 72 sham-
controlled patients (14%). Two SPINRAZA-treated patients developed platelet counts <50,000 cells per microliter, with the lowest
level of 10,000 cells per microliter recorded on study day 28. In patients who received High Dose Regimen (50 mg loading doses/
28 mg maintenance doses), decreases in platelet counts were also observed.

Renal toxicity, including potentially fatal glomerulonephritis, has been observed after administration of some antisense
oligonucleotides. SPINRAZA is present in and excreted by the kidney. In Study 1 and Study 2, 71 of 123 SPINRAZA-treated patients
(58%) had elevated urine protein, compared to 22 of 65 sham-controlled patients (34%).

Laboratory testing and monitoring to assess safety should be conducted. Perform a platelet count, coagulation laboratory
testing, and quantitative spot urine protein testing at baseline and prior to each dose of SPINRAZA and as clinically needed.

Severe hyponatremia was reported in an infant treated with SPINRAZA requiring salt supplementation for 14 months.
Cases of rash were reported in patients treated with SPINRAZA.

SPINRAZA may cause a reduction in growth as measured by height when administered to infants, as suggested by observations
from the controlled studly. It is unknown whether any effect of SPINRAZA on growth would be reversible with cessation of treatment.

The most common adverse reactions in the Low Dose Regimen (=20% of SPINRAZA-treated patients and =5% more frequently
than in control patients) that occurred in the infantile-onset controlled study were lower respiratory infection and constipation.
Serious adverse reactions of atelectasis were more frequent in SPINRAZA-treated patients (18%) than in control patients (10%).
Because patients in this controlled study were infants, adverse reactions that are verbally reported could not be assessed. The most
common adverse reactions that occurred in the later-onset controlled study were pyrexia, headache, vomiting, and back pain.
Post-lumbar puncture syndrome has also been observed after the administration of SPINRAZA.

The most common adverse reactions in the High Dose Regimen (>10% of SPINRAZA-treated patients and =5% more frequently
than control patients from Study 1) that occurred in patients with infantile-onset SMA were pneumonia, COVID-19, pneumonia
aspiration, and malnutrition. COVID-19 was not discovered at the time of Study 1.
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