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OVERVIEW 
Spinraza, a survival motor neuron 2 (SMN2)-directed antisense oligonucleotide, is indicated for the 

treatment of spinal muscular atrophy in pediatric and adult patients.1 

 

Disease Overview 

Spinal muscular atrophy is a genetic, autosomal recessive muscular disorder caused by deletion or loss of 

function mutation in the survival motor neuron 1 (SMN1) gene.2-5  The reduced levels of survival motor 

neuron (SMN) protein causes degeneration of lower motor neurons.5  Although the condition is a 

multisystem disorder, it is clinically characterized by progressive muscle weakness and atrophy.  Patients 

have difficulties with ambulation, head control, feeding, and respiration.  Cognitive development is not 

impacted.  In the US, spinal muscular atrophy affects approximately one in 11,000 infants and has an 

average carrier frequency of one in 54 individuals; as many as 10,000 to 20,000 children and adults in the 

US may be impacted.5  Although the condition can be present in individuals of any age, it is more frequently 

diagnosed in infants and children, as it is more severe in this population.2-5  The phenotypic expression of 

the disease is impacted by the presence of the survival motor neuron 2 (SMN2) gene copy number.  SMN1 

is responsible for producing most of the effective SMN protein, although some SMN protein can be made 

by the SMN2 gene.  Therefore, patients with a deletion of the SMN1 gene may have the potential for making 

some SMN protein through the SMN2 gene copy, although in most cases the resulting protein made by this 

gene is truncated and is not as effective or functional.  Data have shown that patients with a higher number 

of SMN2 copies generally have a more mild phenotypic disease expression.  Gene deletion testing for spinal 

muscular atrophy can be performed at many diagnostic laboratories.  Table 1 describes disease types.  A 

different manner of categorization classifies the three most common types as follows:  Type 1 patients are 

“non-sitters”, Type 2 patients are “sitters”, and Type 3 patients are “walkers”.3,5 

 
Table 1.  Types of Spinal Muscular Atrophy.2-5 

SMA Type Age at 

Onset 

Features/Clinical Presentation Lifespan SMN2 Copy 

Gene Number 

0 Prenatal Severe hypotonia and weakness; respiratory failure at 

birth.  There is no achievement of motor milestones. 

A few weeks to 

< 6 months 

0 to 1 

1 < 6 months Poor muscle tone, lack of movement, and respiratory 

assistance needed at birth.  Patients are never able to sit. 

< 2 years 1 to 2 

2 Before 18 

months 

Patients are able to sit.  However, patients are unable to 

walk or stand without assistance. 

75% of patients 

are alive at 25 

years of age 

2 to 3 

3 > 18 months Walks independently but may lose this ability as the 

disease progresses. 

Normal 3 to 4 

4 Adulthood Walk until adulthood. Normal 

lifespan 

≥ 4 

SMA – Spinal muscular atrophy; SMN2 – Survival motor neuron 2. 

 

Besides Spinraza, other therapies are available.  Evrysdi® (risdiplam oral solution), a SMN2 splicing 

modifier, is indicated for the treatment of spinal muscular atrophy in patients 2 months of age and older.6  

The primary pivotal data include infantile-onset (Type 1) and later-onset (Type 2 and Type 3) spinal 
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muscular atrophy primarily in children and adults up to 25 years of age.  Trials are ongoing in older adults, 

as well as in presymptomatic infants who were genetically diagnosed with spinal muscular atrophy. 

 

Zolgensma® (onasemnogene abeparvovec-xioi suspension for intravenous infusion), an adeno-associated 

virus vector-based gene therapy, is indicated for the treatment of pediatric patients < 2 years of age with 

spinal muscular atrophy with bi-allelic mutations in the SMN1 gene.7  The agent works by providing a copy 

of the gene encoding the SMN protein, which increases its production.  Zolgensma is administered as a 

single-dose intravenous infusion over 60 minutes.  Pivotal studies mainly involve infants with two or three 

SMN2 gene copies with primarily Type 1 or Type 2 disease. 

 

Clinical Efficacy 
Spinraza was investigated in a pivotal trial called ENDEAR, which was a Phase III, multicenter, 

multinational, randomized, double-blind, sham-procedure controlled study involving 121 symptomatic 

infants diagnosed with infantile-onset spinal muscular atrophy (Type I).1,8  Patients were randomized 2:1 

to receive either Spinraza (n = 80) or sham injection (n = 41).1  Eligible patients were ≤ 7 months of age at 

the time of the first dose and diagnosed with spinal muscular atrophy with a symptom onset prior to 6 

months of age.  A planned interim efficacy analysis was performed based on patients who died, withdrew, 

or completed at least 183 days of treatment.  Baseline demographics were balanced between the Spinraza 

and control groups with the exception of age at first treatment (median age of 175 and 206 days, 

respectively).1  At baseline, all infants were symptomatic, hypotonic and weak, which are features 

consistent with a phenotype that is most likely to be categorized as spinal muscular atrophy Type 1.8  

Patients had two SMN2 gene copies.  The median time of treatment was 261 days (range 6 to 442 days).1  

Those who received Spinraza compared with sham-control experienced improvement on achieving motor 

milestone responses.  Outcomes assessing survival also revealed improvements for patients receiving 

Spinraza vs. sham control. 

 

CHERISH was a multicenter, double-blind, sham-controlled, Phase III trial which involved children with 

symptomatic later-onset spinal muscular atrophy who were 2 to 12 years of age (n = 126) with likely Type 

2 or 3 disease (symptom onset after 6 months of age).1,9  Patients were randomized (2:1) to receive Spinraza 

or sham injection.  Patients had genetically-confirmed 5q spinal muscular atrophy.9  Three SMN2 gene 

copies were reported among 88% of patients; approximately 8% of patients had two SMN2 gene copies.  

The median age at screening was 4 years and 3 years in the Spinraza and sham procedure control groups, 

respectively.1,9  Patients who received Spinraza experienced more improvement in motor milestones 

compared with sham control. 

 

NURTURE was an open-label uncontrolled trial involving patients with presymptomatic spinal muscular 

atrophy who ranged in age from 3 days to 42 days at the time of the first dose (n = 25).1,10  For study 

inclusion, patients were required to have two or three SMN2 gene copies.10  Some patients who were given 

Spinraza prior to the onset of symptoms related to spinal muscular atrophy survived without requiring 

permanent ventilation beyond what would be anticipated based on their SMN2 copy number.  Also, some 

patients also met age-appropriate growth and development motor milestones (e.g., ability to sit unassisted, 

stand, or walk).  Data are available from almost a median of 3-year follow-up. 

 

The EMBRACE trial showed benefits of Spinraza in infants/children with infantile- or later-onset spinal 

muscular atrophy who were not eligible for the ENDEAR or CHERISH studies.22  Other data with Spinraza 

are also available and data are accumulating in adults.11-18,21,22  Follow-up is available for up to 4 years.  

Patients experienced a reversal of decline, achieved milestones, and experienced additional improvement 

in scales assessing motor function. 

 

Dosing 
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Spinraza is given intrathecally by, or under the direction of, healthcare professionals experienced in 

performing lumbar punctures.1  The recommended dosage is 12 mg (5 mL) per administration.  Initiate 

Spinraza treatment with four loading doses.  The first three loading doses should be administered at 14-day 

intervals.  The fourth loading dose should be given 30 days after the third dose.  A maintenance dose should 

be given once every 4 months thereafter.  The safety and effectiveness of Spinraza in pediatric patients 

from newborn to 17 years of age have been established. 

 

Guidelines 
The Spinal Muscular Atrophy Newborn Screening Multidisciplinary Working Group is comprised of 

clinicians and geneticists with expertise in spinal muscular atrophy who developed a treatment algorithm 

in 2018 for infants who have positive results from a newborn screening test for spinal muscular atrophy.19  

Spinal muscular atrophy Types 1 and 2 comprise a large majority of cases and account for many patients 

who screen positively for spinal muscular atrophy with three or fewer SMN2 gene copies.  Immediate 

treatment is recommended in patients with two or three SMN2 gene copies.  Treatment recommendations 

for patients who screen positive for spinal muscular atrophy and have only one SMN2 gene copy is more 

complicated.  It is likely that patients with only one SMN2 gene copy will likely be symptomatic at birth 

and the physician should determine if treatment is warranted.19  In 2020, the Working Group updated 

recommendations that infants diagnosed with spinal muscular atrophy via newborn screening with four 

SMN2 gene copies should receive immediate treatment.20  Also, patients with five (or more) SMN2 gene 

copies should be observed and screened for symptoms. 

 

Safety 
Spinraza has Warnings/Precautions regarding thrombocytopenia and coagulation abnormalities, as well as 

renal toxicity.  Due to the increased risk of bleeding complications and renal toxicity, testing is required at 

baseline and prior to each dose.  The following laboratory tests should be performed at baseline and prior 

to each Spinraza dose, and as clinically needed:  platelet count; prothrombin time; activated partial 

thromboplastin time; and quantitative spot urine protein testing. 

 

 

POLICY STATEMENT 
Prior Authorization is recommended for prescription benefit coverage of Spinraza.  All approvals are 

provided for the duration noted below.  In cases where the approval is authorized in months, 1 month is 

equal to 30 days.  Due to the specialized skills required for evaluation and diagnosis of patients treated with 

Spinraza, as well as the monitoring required for adverse events and long-term efficacy, approval requires 

Spinraza to be prescribed by or in consultation with a physician who specializes in the condition being 

treated.  All reviews will be forwarded to the Medical Director for evaluation. 

 

Documentation:  Documentation is required where noted in the criteria as [documentation required].  

Documentation may include, but is not limited to, chart notes, laboratory tests, claims records, and/or other 

information.  Subsequent coverage reviews for a patient who has previously met the documentation 

requirements and related criteria in the Spinal Muscular Atrophy – Spinraza Prior Authorization Policy 

through the Coverage Review Department, and who is requesting reauthorization, the criteria utilized do 

NOT require re-submission of documentation for reauthorization, except for the criterion requiring 

documentation of response or benefit to Spinraza therapy.  For certain criteria, verification is required as 

noted by [verification required by prescriber].  All reviews will be forwarded to the Medical Director for 

evaluation. 

 

Automation:  None. 

RECOMMENDED AUTHORIZATION CRITERIA 
Coverage of Spinraza is recommended in those who meet the following criteria: 
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FDA-Approved Indication 

 

1. Spinal Muscular Atrophy – Treatment.  Approve for the duration noted if the patient meets ONE of 

the following (A or B): 

A) Initial Therapy.  Approve for 3 months if the patient meets all of the following criteria (i, ii, iii, iv, 

v, and vi): 

i. Patient has had a genetic test confirming the diagnosis of spinal muscular atrophy with bi-

allelic mutations in the survival motor neuron 1 (SMN1) gene reported as at least one of the 

following:  homozygous deletion, homozygous mutation, or compound heterozygous mutation 

[documentation required]; AND 

ii. Patient meets one of the following (a or b): 

a) Patient has two or three survival motor neuron 2 (SMN2) gene copies [documentation 

required]; OR 

b) Patient meets both of the following criteria [(1) and (2)]: 

(1) The patient has four survival motor neuron 2 (SMN2) gene copies [documentation 

required]; AND 

(2) According to the prescriber, the patient has objective signs consistent with spinal 

muscular atrophy Types 1, 2, or 3 [documentation required]; AND 

iii. For a patient currently receiving or who has received prior treatment with Evrysdi® (risdiplam 

oral solution), the prescriber attests that further therapy with Evrysdi will be discontinued; 

AND 

iv. Patient has not received Zolgensma (onasemnogene abeparvovec-xioi suspension for 

intravenous infusion) in the past [verification required by prescriber]; AND 

Note:  Verify through claims history that the patient has not previously received Zolgensma 

AND, if no claim for Zolgensma is present, the prescriber must attest that the patient has not 

previously received Zolgensma. 

v. The following laboratory tests will be evaluated prior to the administration of Spinraza (a, b, 

and c): 

a) Prothrombin time and/or activated partial thromboplastin time; AND 

b) Platelet count; AND 

c) Quantitative spot urine protein testing; AND 

vi. Medication is prescribed by a physician who has consulted with or who specializes in the 

management of patients with spinal muscular atrophy and/or neuromuscular disorders; OR 

B) Patient Currently Receiving Spinraza Therapy.  Approve for one dose (for a dose to be used once 

within the next 4 months as maintenance therapy) if the patient meets all of the following criteria 

(i, ii, iii, iv, v, vi, vii, and viii): 

i. Patient has had a genetic test confirming the diagnosis of spinal muscular atrophy with bi-

allelic mutations in the survival motor neuron 1 (SMN1) gene reported as at least one of the 

following:  homozygous deletion, homozygous mutation, or compound heterozygous mutation 

[documentation required]; AND 

ii. Patient meets one of the following (a or b): 

a) Patient has two or three survival motor neuron 2 (SMN2) gene copies [documentation 

required]; OR 

b) Patient meets both of the following [(1) and (2)]: 

(1) Patient has four survival motor neuron 2 (SMN2) gene copies [documentation 

required]; AND 

(2) According to the prescriber the patient has objective signs consistent with spinal 

muscular atrophy Types 1, 2, or 3 [documentation required]; AND 

iii. Four months has elapsed since the last dose; AND 
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iv. For a patient currently receiving or who has received prior treatment with Evrysdi® (risdiplam 

oral solution), the prescriber attests that further therapy with Evrysdi will be discontinued; 

AND 

v. Patient has not received Zolgensma (onasemnogene abeparvovec-xioi suspension for 

intravenous infusion) in the past [verification required by prescriber]; AND 

Note:  Verify through claims history that the patient has not previously received Zolgensma 

AND, if no claim for Zolgensma is present, the prescriber must attest that the patient has not 

previously received Zolgensma. 

vi. The following laboratory tests will be evaluated prior to administration of Spinraza (a, b, and 

c): 

a) Prothrombin time and/or activated partial thromboplastin time; AND 

b) Platelet count; AND 

c) Quantitative spot urine protein testing; AND 

vii. Medication is prescribed a physician who has consulted with or who specializes in the 

management of patients with spinal muscular atrophy and/or neuromuscular disorders; AND 

viii. According to the prescriber, the patient has responded to Spinraza and continues to benefit from 

ongoing Spinraza therapy by the most recent (i.e., within the past 4 months) objective 

measurement and/or assessment tool [documentation required]. 

Note:  Examples of improvement, achievement, and/or maintenance in motor milestones 

should be demonstrated and can be evaluated by tests such as the Bayley Scales of Infant and 

Toddler Development, Third Edition (BSID-III) [Item 22], Motor Function Measure-32 Items 

(MSM-32), Hammersmith Infant Neurologic Exam (HINE) [section 2], Hammersmith 

Functional Motor Scale Expanded (HFMSE), Children’s Hospital of Philadelphia Test of 

Neuromuscular Disorders (CHOP-INTEND) as well as other physician monitoring tools 

(pulmonary function tests showing improvement, bulbar function test results suggest benefits, 

reduced need for respiratory support, decrease in the frequency of respiratory infections or 

complications, and/or prevention of permanent assisted ventilation). 

 

 

CONDITIONS NOT RECOMMENDED FOR APPROVAL 

Coverage of Spinraza is not recommended in the following situations: 

 

1. Patient has Complete Paralysis of All Limbs.  Data are needed to determine if this patient population 

with advanced spinal muscular atrophy would derive benefits from Spinraza. 

 

2. Patient has Permanent Ventilator Dependence.  Data are needed to determine if this patient 

population with advanced spinal muscular atrophy would derive benefits from Spinraza. 

 

3. Coverage is not recommended for circumstances not listed in the Recommended Authorization Criteria.  

Criteria will be updated as new published data are available. 

 

 

REFERENCES 
1. Spinraza® intrathecal injection [prescribing information].  Cambridge, MA:  Biogen; June 2020. 

2. Arnold ES, Fischbeck KH.  Spinal muscular atrophy.  Handb Clin Neurol.  2018;148:591-601. 

3. Prior TW, Leach ME, Finanger E.  Spinal Muscular Atrophy.  2000 Feb 24 [Updated 2019 Nov 14].  In:  Adam MP, Ardinger 

HH, Pagon RA, et al, editors.  GeneReviews® [Internet].  Seattle (WA):  University of Washington, Seattle; 1993-2020.  

Available at:  https://www.ncbi.nlm.nih.gov/books/NBK1352/.  Accessed on July 14, 2021. 

4. Mercuri E, Finkel RS, Muntoni F, et al.  Diagnosis and management of spinal muscular atrophy:  Part 1:  recommendations 

for diagnosis, rehabilitation, orthopedic and nutritional care.  Neuromuscul Disord.  2018;28(2):103-115. 

5. Yeo CJJ, Darras BT.  Overturning the paradigm of spinal muscular atrophy as just a motor neuron disease.  Pediatr Neurol.  

2020;109:12-19. 

https://www.ncbi.nlm.nih.gov/books/NBK1352/


Spinal Muscular Atrophy – Spinraza PA Policy 

Page 6 

 

 

   

07/07/2021 

6. Evrysdi® oral solution [prescribing information].  South San Francisco, CA; Genentech; April 2021. 

7. Zolgensma® intravenous infusion [prescribing information].  Bannockburn, IL:  AveXis; March 2021. 

8. Finkel RS, Mercuri E, Darras BT, et al, for the ENDEAR Group.  Nusinersen versus sham control in infantile-onset spinal 

muscular atrophy.  N Engl J Med.  2017;377(18):1723-1732. 

9. Mercuri E, Darras BT, Chiriboga JW, et al, for the CHERISH Study Group.  Nusinersen versus sham control in later-onset 

spinal muscular atrophy.  N Engl J Med.  2018;378:625-635. 

10. De Vivo DC, Bertini E, Swoboda KJ, et al.  Nusinersen initiated in infants during the presymptomatic stage of spinal muscular 

atrophy:  interim efficacy and safety results from the Phase 2 NURTURE study.  Neuromuscular Dis.  2019;29:842-856. 

11. Darras BT, Chiriboga CA, Iannaccone ST, et al.  Nusinersen in later-onset spinal muscular atrophy.  Neurology.  

2019;92(1):e2492-e2506. 

12. Wurster CD, Winter B, Bollinsky K, et al.  Intrathecal administration of nusinersen in adolescent and adult SMA type 2 and 

3 patients.  J Neurol.  2019;266(1):183-194. 

13. Stolte B, Totzeck A, Kizina K, et al.  Feasibility and safety of intrathecal treatment with nusinersen in adult patients with 

spinal muscular atrophy.  Ther Adv Neurol Disord.  2018;11:1-9. 

14. Hagenacker T, Wurster CD, Funther R, et al.  Nusinersen in adults with 5q spinal muscular atrophy; a non-interventional, 

multicenter, observational cohort study.  Lancet Neurol.  2020;19:317-325. 

15. Jochmann E, Steinbach, R, Jochmann T, et al.  Experiences from treating seven adult 5q spinal muscular atrophy patients with 

nusinersen.  Ther Adv Neurol Disord.  2020;13:1-11. 

16. Osmanovic A, Ranxha G, Kumpe M, et al.  Treatment expectations and patient-reported outcomes of nusinersen therapy in 

adult spinal muscular atrophy.  J Neurol.  2020;267(8):2398-2407. 

17. Walter MC, Wenninger S, Thiele S, et al.  J Neumuscul Dis.  Safety ant treatment effects of nusinersen in longstanding adult 

5q-SMA Type 3 – a prospective observational study.  J Neuromuscul Dis.  2019;6(4):453-465. 

18. Veerapandiyan A, Eichinger K, Guntrum D, et al.  Nusinersen for older patients with spinal muscular atrophy:  a real-world 

clinical setting experience.  Muscle Nerve.  2020;61:218-242. 

19. Glascock J, Sampson J, Haidet-Phillips A, et al.  Treatment algorithm for infants diagnosed with spinal muscular atrophy 

through newborn screening.  J Neuromuscul Dis.  2018;5:145-158. 

20. Glascock J, Sampson J, Connolly AM, et al.  Revised recommendations for the treatment of infants diagnosed with spinal 

muscular atrophy via newborn screening who have 4 copies of SMN2.  J Neuromuscul Dis.  2020;7(2):97-100. 

21. Maggi L, Bello L, Bonanno S, et al.  Nusinersen safety and effects on motor function in adult spinal muscular atrophy type 2 

and 3.  J Neurol Neurosurg Psychiatry.  2020;91:1166-1174. 

22. Konersman CG, Swing E, Yaszay B, et al.  Nusinersen treatment of older children and adults with spinal muscular atrophy.  

Neuromuscular Disord.  2021;31:183-193. 

23. Acsadi G, Crawford TO, Muller-Felber W, et al.  Safety and efficacy of nusinersen in spinal muscular atrophy:  the EMBRACE 

study.  Muscle Nerve.  2021;63:668-677. 


