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Class: 

Zolgensma® (onasemnogene abeparvovec-xioi) 
Injection / Gene Therapy 
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Prepared by: Conduent 

 

 New Criteria    Revision of Existing Criteria 
 

Executive Summary  
 

Purpose: 

The purpose of this monograph is to provide a review of new therapy to 
determine whether the reviewed drug should be made available on an open 
access basis to prescribers, require a clinical edit or require prior authorization 
for use.  

  

Dosage Forms & 
Manufacturer: 

Zolgensma is available as a suspension for intravenous infusion, supplied as 
single-dose vials. Zolgensma  is provided in a kit containing 2 to 9 vials, as a 
combination of 2 vial fill volumes (either 5.5 mL or 8.3 mL). All vials have a 
nominal concentration of 2.0 × 1013 vector genomes (vg) per mL. 
 
Distributed by:  AveXis, Inc., Bannockburn, IL 60015. 

  

Summary of 
Findings: 

 
The efficacy of Zolgensma in 21 pediatric patients less than 2 years of age 
with spinal muscular atrophy (SMA) with bi-allelic mutations in the survival 
motor neuron 1 (SMN1) gene was evaluated in an ongoing single-arm 
study. Efficacy was established on the basis of survival, and achievement 
of developmental motor milestones such as sitting without support. As of 
the March 2019 data cutoff, 19 patients were alive without permanent 
ventilation and were continuing in the study. 13 of the 19 patients 
continuing in the study reached 14 months of age without permanent 
ventilation. In addition, 10 of the 21 patients (47.6%) achieved the ability to 
sit without support for ≥ 30 seconds between 9.2 and 16.9 months of age 
and 16 of the 19 patients had not required daily non-invasive ventilator use.  
 
Zolgensma was also evaluated in a completed single-arm, ascending-dose 
study in 15 patients with infantile-onset SMA. Three patients were in the 
low-dose cohort and 12 in a high-dose cohort. By 24 months following 
Zolgensma infusion, one patient in the low-dose cohort met the endpoint of 
permanent ventilation; all 12 patients in the high-dose cohort were alive 
without permanent ventilation. None of the patients in the low-dose cohort 
were able to sit without support, or to stand or walk; in the high-dose 
cohort, 9 of the 12 patients (75.0%) were able to sit without support for ≥ 30 
seconds, and 2 patients (16.7%) were able to stand and walk without 
assistance.  
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Status 
Recommendation: 

 Prior Authorization (PA) Required 
 Clinical Edit 

 Open Access 
 PDL 

   
Type of PA 
Criteria: 

 Increased Risk of ADE 
 Appropriate Indications 

 Non-Preferred Agent 
 No PA Required 
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Purpose 
The purpose of this monograph is to provide a review of new therapy to determine whether the 
reviewed drug should be considered a prior authorization drug, a clinical edit drug or an open 
access drug. While prescription expenditures are increasing at double-digit rates, payers are 
evaluating ways to control these costs by influencing prescriber behavior and guide appropriate 
medication usage. This review will assist in the achievement of qualitative and economic goals 
related to health care resource utilization. Restricting the use of certain medications can reduce 
costs by requiring documentation of appropriate indications for use, and where appropriate, 
encourage the use of less expensive agents within a drug class. 
 

Introduction (1) 
Spinal Muscular Atrophy (SMA) is a rare genetic disease caused by a mutation in the survival 
motor neuron 1 (SMN1) gene. The gene encodes the SMN protein – a protein found throughout 
the body, which is critical for the maintenance and function of specialized nerve cells, called motor 
neurons. If there is not enough functional SMN protein, then the motor neurons die, leading to 
debilitating and often fatal muscle weakness. The incidence of SMA is approximately 1 in 10,000 
live births and it is the leading genetic cause of infant mortality. SMA caused by mutations in the 
SMN1 gene is generally classified into several subtypes, based on the age of onset and severity; 
infantile-onset SMA is the most severe and most common subtype. Children with this condition 
have problems holding their head up, swallowing and breathing.  
 

Dosage Form (2) 
Zolgensma is available as a suspension for intravenous infusion, supplied as single-dose vials. 
Zolgensma is provided in a kit containing 2 to 9 vials, as a combination of 2 vial fill volumes (either 
5.5 mL or 8.3 mL). All vials have a nominal concentration of 2.0 × 1013 vector genomes (vg) per 
mL. 
 

Manufacturer (2) 
Distributed by:  AveXis, Inc., Bannockburn, IL 60015. 
 

Indication(s) (2) 
Zolgensma is indicated for the treatment of pediatric patients less than 2 years of age with SMA 
with bi-allelic mutations in the SMN1 gene. 
  
Limitation of Use:  

 The safety and effectiveness of repeat administration of Zolgensma have not been 
evaluated.  

 The use of Zolgensma in patients with advanced SMA (e.g., complete paralysis of limbs, 
permanent ventilator dependence) has not been evaluated.  

            

Clinical Efficacy (2,3,4,5) (mechanism of action/pharmacology, comparative efficacy)  

Zolgensma is a recombinant adeno-associated virus vector-based gene therapy that delivers a 
normal copy of the gene encoding human survival motor neuron (SMN) protein. Following 
administration, generalized SMN expression was shown in spinal motor neurons, neuronal and 
glial cells of the brain, and in the heart, liver, skeletal muscles, and other tissues. 
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Pharmacokinetics: 

                           Zolgensma 

Excretion Urine, vector DNA shedding: very low amounts 
after infusion, undetectable within 1 to 2 weeks 
 
Feces, vector DNA shedding: low amounts after 
infusion, undetectable after 3 weeks 
 
Saliva, vector DNA shedding: high amounts for 1 
to 2 week after infusion, undetectable within 1 to 
2 months 

 

  
Clinical Trials Experience 

STUDY DESIGN Ongoing, open-label single arm study (n = 21) 

INCLUSION 

CRITERIA 

 Pediatric patients < 2 years of age with SMA with bi-allelic 
mutations in the SMN1 gene 

EXCLUSION 

CRITERIA 

 Not discussed                                                                                                      
  

TREATMENT 

REGIMEN 

All patients received 1.1 × 1014 vg/kg of Zolgensma delivered as a 

single-dose intravenous infusion. 

RESULTS Efficacy was established on the basis of survival (defined as time from 

birth to either death or permanent ventilation), and achievement of 

developmental motor milestones such as sitting without support.  

 

As of the March 2019 data cutoff, 19 patients were alive without 

permanent ventilation and were continuing in the study, while one 

patient died at age 7.8 months due to disease progression, and one 

patient withdrew from the study at age 11.9 months. By the data 

cutoff, 13 of the 19 patients continuing in the study reached 14 

months of age without permanent ventilation. In addition, 10 of the 21 

patients (47.6%) achieved the ability to sit without support for ≥ 30 

seconds between 9.2 and 16.9 months of age, and 16 of the 19 

patients had not required daily non-invasive ventilator use.  

 

SAFETY Not discussed 

 

STUDY DESIGN Single-arm, ascending-dose study (n = 15) 

INCLUSION 

CRITERIA 

 Pediatric patients < 2 years of age with infantile-onset SMA with 
bi-allelic mutations in the SMN1 gene  
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EXCLUSION 

CRITERIA 
 Not discussed 

 

TREATMENT 

REGIMEN 

Zolgensma was delivered as a single-dose intravenous infusion. The 

retrospectively-estimated dosage range in the high-dose cohort is 

approximately 1.1 × 1014 to 1.4 × 1014 vg/kg. The dosage received by 

patients in the low-dose cohort was approximately one-third of the 

dosage received by patients in the high-dose cohort.  

 

RESULTS Efficacy was established on the basis of survival (defined as time from 

birth to either death or permanent ventilation), and achievement of 

developmental motor milestones such as sitting without support.  

 

By 24 months following Zolgensma infusion, one patient in the low-dose 

cohort met the endpoint of permanent ventilation; all 12 patients in the 

high-dose cohort were alive without permanent ventilation. None of the 

patients in the low-dose cohort were able to sit without support, or to 

stand or walk; in the high-dose cohort, 9 of the 12 patients (75.0%) were 

able to sit without support for ≥ 30 seconds, and 2 patients (16.7%) were 

able to stand and walk without assistance.  

 

SAFETY Not discussed 

 

Contraindications (2,3) 
 None 

 

Warnings and Precautions (2,3) 

 Black Box Warning: Acute serious liver injury and elevated serum liver 
aminotransferases can occur. Use with caution in patients with preexisting liver 
impairment. Monitor liver function prior to initiation of therapy and for at least 3 
months after infusion. Administer a corticosteroid to all patients before and after 
infusion. 

 Thrombocytopenia: Transient decreases in platelet counts have been observed; monitor 
platelet counts before and after therapy. 

 Cardiac effects: Transient increases in troponin-I levels have been observed, but clinical 
significance is unknown; cardiac toxicity was observed in animal studies. Monitor 
troponin-I prior to initiation of therapy and for at least 3 months after infusion. 
 

Adverse Effects (2,3) 
Most common, ≥ 5% Zolgensma 

(n = 44) % 

Elevated aminotransferases 27.3 

Vomiting 3.0 
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Drug Interactions (3) 
 None 

 

Dosage and Administration (2,3) 

 The recommended dosage of Zolgensma is 1.1 × 1014 vector genomes (vg) per kg of 
body weight administered as a single-dose intravenous infusion over 60 minutes. 

 Starting one day prior to Zolgensma infusion, administer systemic corticosteroids 
equivalent to oral prednisolone at 1 mg/kg of body weight per day for a total of 30 days. 
At the end of the 30-day period of systemic corticosteroid treatment, check liver function. 
For patients with unremarkable findings, taper the corticosteroid dose over the next 28 
days. If liver function abnormalities persist, continue systemic corticosteroids (equivalent 
to oral prednisolone at 1 mg/kg/day) until findings become unremarkable, and then taper 
the corticosteroid dose over the next 28 days.  
 

Cost   
Generic Name Brand Name Manufacturer Dose Cost** 

onasemnogene  Zolgensma AveXis 1.1 × 1014 vg/kg  $2.125 million/ one-

time dose 

** Wholesale Acquisition Cost 

 

Conclusion 
Zolgensma, an adeno-associated viral vector-based gene therapy, is indicated for the treatment 
of patients less than 2 years of age with SMA with bi-allelic mutations in the SMN1 gene.  The 
safety and efficacy of Zolgensma was demonstrated in two open-label, single arm trials that 
enrolled 36 pediatric patients with qualifying SMA. Zolgensma therapy was shown to increase 
survival and enable motor milestone achievement. The use of Zolgensma in patients with 
advanced SMA (e.g. complete paralysis of limbs, permanent ventilator dependence) has not 
been evaluated. Zolgensma carries a black box warning for acute, serious liver injury. The most 
common adverse reactions associated with Zolgensma use are elevated aminotransferases and 
vomiting. Zolgensma is administered as a one-time intravenous infusion at a cost exceeding 
$2.1 million.  
 

Recommendation 

The Division recommends adding this drug as a new clinical edit. 
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