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Rationale

Zolgensma is a gene replacement therapy for the treatment of spinal muscular atrophy (SMA).!
SMAs are neuromuscular disorders that result in progressive muscle atrophy and weakness.?
The most common form is caused by a deletion or mutation in the survival motor neuron 1
(SMN1) gene. The most severe form is SMA Type |, which is characterized by an age of onset
of <6 months. SMA Type Il manifests symptoms after 6 months of age up to 18 months. SMA
Type Il has an age of onset greater than 18 months, while SMA Type IV occurs in the second
to third decades of life. The SMN2 gene serves as a backup for the SMN1 gene to produce low
levels of the SMN protein.® Patients with more copies of the SMN2 gene generally have a less
severe form of SMA. Most patients with SMA Type | carry 2 SMN2 copies, while patients with
Type Il usually have 3 copies of SMN2, and patients with Type Il may have 3-4 copies of the
SMN2 gene.

Zolgensma induces SMN gene expression by delivering a copy of the human SMN gene to the
cell nucleus through the adeno-associated virus serotype 9 (AAV9) capsid.! It is administered
as a one-time dose by intravenous (IV) infusion. It is dosed at 1.1 x 104 vg/kg of weight.* Prior
to the infusion, testing for liver function, platelets, troponin-I, and anti-AAV9 antibodies must be
performed. Starting on the day before the infusion, systemic corticosteroids equivalent to
prednisolone 1 mg/kg/day must be administered for a total of 30 days. After 30 days, liver
function tests including AST, ALT, total bilirubin, and prothrombin time should be repeated. If the
liver function tests are unremarkable, the corticosteroids may be tapered off. However, if the
liver function tests are abnormal, corticosteroids should be continued until all levels are < 2 x
ULN and then corticosteroids should be tapered over 28 days.

START was a phase 1, open-label, dose-escalation study that evaluated the safety and efficacy
of Zolgensma for patients with SMA Type 1.} The study consisted of 2 cohorts based on
dosing: cohort 1 received a low dose of 6.7x10% vg/kg, while cohort 2 received a high dose of
2.0x10%* vg/kg. The efficacy endpoint studied was time until death or the need for permanent
ventilator assistance, defined as 216 hours of respiratory assistance continuously for at least 14
days. Other efficacy outcomes studied were motor milestones achieved and CHOP INTEND
score. Safety outcomes included the occurrence of any adverse events (grade 3 or higher).
The mean age at time of treatment for cohort 1 was 6.3 months and 3.4 months for cohort 2. As
of August 7, 2017, no deaths were reported and all patients reached an age of 220 months, with
no participants requiring permanent mechanical ventilation. At the end of the study, cohort 1
had a mean increase of 7.7 points and cohort 2 had a mean increase of 24.6 points in their
CHOP INTEND scores. For cohort 2, 91.6% of patients were able to sit unassisted for 25
seconds, 91.6% were able to achieve head control, 91.6% were able to speak, and 75% were
able to roll over. For safety outcomes, two patients had elevated liver enzymes, requiring
prednisolone treatment.




Of the 12 patients in Cohort 2, 10 enrolled in a long-term follow-up study.® As of March 8, 2019,
no deaths or need for permanent ventilation were reported. The average time since treatment
was 3.7 years and the mean age was 3.9 years. All motor function milestones were maintained
from the START trial. In the long-term study, 70% of patients remained on monotherapy with
Zolgensma. Initiation of combination therapy, with Spinraza was at parental and physician
discretion.

STR1VE is an ongoing, open-label, phase 3 study evaluating the safety and efficacy of
Zolgensma for the treatment of SMA Type 1.57 Patients were confirmed to have SMN1 gene
deletion or point mutations with up to 2 copies of the SMN2 gene. Patients were <6 months of
age at the time of drug administration. Interim data as of March 8, 2019 demonstrated a 95%
survival rate without permanent ventilation. One patient died from respiratory failure, which was
considered unrelated to treatment. The CHOP-INTEND scores increased by 6.9 points one
month after treatment, 11.7 points 3 months after treatment, and 14.3 points 5 months after
treatment. The interim data demonstrated an increase in milestones achieved, with 47.6% of
patients sitting without support for 230 seconds. Adverse effects included elevated liver
enzymes and thrombocytopenia.

SPRI1NT is an open-label, phase 3 trial evaluating the safety and efficacy of Zolgensma in pre-
symptomatic patients with SMA.” Patients with up to 3 copies of the SMN2 gene were included
in the trial. Patients were <6 weeks of age at the time of drug administration. Patients had a
gestational age of 35 to 42 weeks. The primary outcome for those with 2 copies of SMN2 gene
is independent sitting for 230 seconds by 18 months. The primary outcome for those with 3
copies of SMN2 gene is standing for 23 seconds by 24 months. As of March 8, 2019, all
patients were alive and without permanent ventilation. For patients with 2 copies of SMN2
gene, the mean increase in CHOP-INTEND score was 8.9 points one month after treatment. At
a median age of 6.1 months, 22% percent of patients were able to achieve the primary
outcome.

There are several ongoing trials including:

o STRONG, a phase 1, open label, dose comparison trial to evaluate the safety and
efficacy of a one-time intrathecal administration of Zolgensma in patients with SMA Type
2. Patient with up to 3 copies of the SMN2 gene were included in the trial. Patients were
stratified by age at time of dosing: patients 26 months but <24 months, and patients 224
months but <60 months. For those patients <24 months of age at time of dosing, the
primary end point is the ability to stand without support. For those 224 months at time of
dosing, the primary endpoint is change in Hammersmith Functional Motor Scale —
Expanded (HFMSE) score from baseline.

e STR1VE-EU, a phase lll, single dose, open label study evaluating the safety and
efficacy of a one-time |V infusion of Zolgensma in patients with SMA Type I.

Approval Criteria

1. Participant has diagnosis of spinal muscular atrophy (SMA), confirmed with
documentation of bi-allelic mutations in the SMN1 gene.

2. Participant is <2 years of age.

3. Participant has not had previous treatment with Zolgensma.



4. Participant has reached full-term gestational age-ef40-weeks.

5. Prescriber is board certified in one of the following pediatric specialties or subspecialties:
neurology, pulmonology, orthopedics, neonatal-perinatal medicine, clinical genetics and
genomics, physical medicine and rehabilitation, neuromuscular medicine, or
neurodevelopmental disabilities.

6. Participant does not have advanced SMA. (e.g., complete paralysis of limbs and/or
permanent ventilator dependence)

7. Prescriber provides documentation of baseline AST, ALT, total bilirubin, prothrombin
time, platelet count, and troponin | levels within 30 days of request.

8. Prescriber provides documentation of anti-AAV9 antibody testing. Participants must
demonstrate anti-AAV9 antibody titers <1:50.

9. Prescriber documents that participant does not have presence of prodrome or resolving
viral infection.

10. Prescriber verifies vaccine schedule has been reviewed and modified, if necessary.

11. Systemic corticosteroids equivalent to oral prednisolone dosed at 1mg/kg per day will be
initiated one day prior to infusion for a total of 30 days and continued or tapered per
prescribing information based on liver function.

12. After 30 days of required systemic-corticosteroid treatment, prescriber provides clinical
update including AST, ALT, total bilirubin levels, prothrombin time, platelet count, and
troponin | levels.

13. Participant will not be approved for concomitant treatment with nusinersen following
Zolgensma infusion and current nusinersen authorizations will be discontinued upon
Zolgensma approval._Subsequent approval for administration of nusinersen after
Zolgenmsa infusion will be reviewed on a case by case basis.
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