
 
 
 
 

 2020 Conduent Business Services, LLC All Rights Reserved. 
 

Drug Monograph 
Drug Name: 
Drug Class: 

Viltepso® (viltolarsen) solution for injection 
Antisense Oligonucleotide 

Prepared For: MO HealthNet 
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: 

 
Viltepso is available in a preservative-free, single-dose vial as an injectable 
clear and colorless solution of 250 mg/5 mL (50 mg/mL) viltolarsen. 
 
 
Manufactured for NS Pharma, Inc., Paramus, NJ 07652. 

 
 

 

Summary of 
Findings: 

Viltepso was evaluated in a Phase II, multicenter, 2-period randomized, 
placebo-controlled, dose-finding study. The primary endpoint was 
dystrophin protein in muscle as measured by western blot (time frame 20-
24 weeks). Of the 8 patients that received Viltepso 80 mg/kg once weekly 
during Phase 2 of the study, mean dystrophin levels increased from 0.6% 
(standard deviation (SD) 0.8) of normal at baseline to 5.9% (SD 4.5) of 
normal by week 25, with a mean change in dystrophin of 5.3% (SD 4.5) of 
normal levels (p=0.01). Median change from baseline was 3.8%. Due to the 
observed increase in dystrophin production in skeletal muscle, Viltepso was 
approved under accelerated approval.  

 
 

 

Status 
Recommendation: 

 Clinical Edit 
 Open Access 

 PA Required 
 PDL 

   
Type of PA 
Criteria: 

 Appropriate Indications 
 No PA Required 

 Non-Preferred 
 Preferred 
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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 (1,2) 
Duchenne muscular dystrophy (DMD) is a fatal X-linked genetic disorder resulting from 

absent or defective dystrophin proteins required for normal muscle function and maintenance. 
Dystrophin levels of patients affected by DMD are usually less than 3% of normal. This results in 
progressive and irreversible loss of muscle function. Approximately 80% of DMD patients have 
skippable mutations, 8% having exon 53 mutations. Currently, however, the amount of dystrophin 
needed for functional improvement is unknown. DMD almost exclusively affects males. Females 
can be carriers, but it is extremely rare for a female to inherit two affected X chromosomes. Twenty 
thousand males in the United States have DMD, and 1 in 3,000-5,000 newborn boys are affected.  
A progressive myopathic disorder, most DMD patients require the use of a wheelchair by age 12, 
respiratory support by age 20, and death resultant to cardiac or respiratory failure often occurs by 
age 30.  
 

Dosage Form (3,4) 
Viltepso is available in a preservative-free, single-dose vial as an injectable clear and colorless 
solution of 250 mg/5 mL (50 mg/mL) viltolarsen. 
 

Manufacturer (3,4) 
Manufactured for NS Pharma, Inc., Paramus, NJ 07652. 
 

Indication(s) (3,4) 
Viltepso is indicated for the treatment of DMD in patients who have a confirmed mutation of the 
DMD gene that is amenable to exon 53 skipping.  
 

Clinical Efficacy (3,4,5) (mechanism of action/pharmacology, comparative 
efficacy)  
Viltepso binds to exon 53 of dystrophin pre-mRNA resulting in exclusion of this exon during mRNA 
processing in patients with genetic mutations that are amenable to exon 53 skipping. Exon 53 
skipping is intended to allow for production of an internally truncated dystrophin protein in patients 
with genetic mutations that are amenable to exon 53 skipping.  
 
Pharmacokinetics: 

Absorption T-max ~1 hour 
Metabolism Metabolically stable without conversion into active metabolites 
Excretion Excreted unchanged in the urine 
Half-life 2.5 hours 
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Clinical Trials Experience 

STUDY 1 DESIGN Phase II, multicenter, 2-period, randomized, placebo-controlled dose-finding 
study, (n=16) 

INCLUSION 
CRITERIA 

 Male ≥ 4 years and <10 years of age 
 Confirmed DMD mutation(s) in the dystrophin gene that is amenable to 

skipping of exon 53 to restore the dystrophin mRNA reading frame 
 Able to walk independently without assistive devices 
 Ability to complete the time to stand, time to run/walk and time to climb 

assessments 
 Stable dose of glucocorticoid for at least 3 months 

EXCLUSION 
CRITERIA 

 Acute illness within 4 weeks prior to the first dose of study medication 
 Evidence of symptomatic cardiomyopathy. [Note: Asymptomatic cardiac 

abnormality on investigation would not be exclusionary] 
 Severe allergy or hypersensitivity to medications 
 Severe behavioral or cognitive problems that preclude participation in the 

study, in the opinion of the Investigator 
 Previous or ongoing medical condition, medical history, physical findings 

or laboratory abnormalities that could affect safety, make it unlikely that 
treatment and follow-up will be correctly completed or impair the 
assessment of study results, in the opinion of the Investigator 

 Patient is taking any other investigational drug currently or within 3 
months prior to the start of study treatment 

 Patient has had surgery within the 3 months prior to the first anticipated 
administration of study medication or surgery is planned for anytime 
during the duration of the study 

 Patient has previously participated in this study or any other study during 
which Viltepso was administered 

TREATMENT 
REGIMEN 

 Six patients with confirmed DMD with genetic deletions amenable to 
exon 53 skipping were administered Viltepso 40 mg/kg once weekly for 
24 weeks plus two patients detailed below 

 Six patients with confirmed DMD with genetic deletions amenable to 
exon 53 skipping were administered Viltepso 80 mg/kg once weekly for 
24 weeks plus two patients detailed below 

 Two patients in each of the dose groups were administered a placebo 
infusion once weekly for 4 weeks followed by 20 weeks of open 
treatment 

RESULTS  Primary outcome measures: dystrophin protein in muscle as measured by 
western blot (weeks 20-24 of treatment) 

 40 mg/kg weekly arm: mean [range] 5.7% [3.2-10.3] of normal 
 80 mg/kg weekly arm: mean [range] 5.9% [1.1-14.4] of normal 

o Of the 8 patients that received Viltepso 80 mg/kg once 
weekly, mean dystrophin levels increased from 0.6% 
(standard deviation (SD) 0.8) of normal at baseline to 5.9% 
(SD 4.5) of normal by week 25, with a mean change in 
dystrophin of 5.3% (SD 4.5) of normal levels (p=0.01). 
Median change from baseline was 3.8%. 

SAFETY Discussed in the Adverse Effects section below. 
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Contraindications (3,4) 
 There are no contraindications listed in the manufacturer’s labeling. 

 

Warnings and Precautions (3,4) 
 Kidney toxicity: Renal toxicity, including potentially fatal glomerulonephritis, has been 

observed with some antisense oligonucleotides; monitor renal function at baseline and 
during treatment.  Because of the effect of reduced skeletal muscle mass on creatinine 
measurements, serum creatinine may not be a reliable measure of kidney function in 
DMD patients.  Refer to nephrologist for persistent abnormalities in renal function 
monitoring parameters. 
 

Adverse Effects (3,4) 
 

Most common, ≥ 10 % Viltepso 
80 mg/kg once weekly 

(n = 16) 
% 

Upper respiratory tract infectiona 63 
Injection site reactionb 25 
Cough 19 
Pyrexia 19 
Confusion 13 
Arthralgia 13 
Diarrhea 13 
Vomiting 13 
Abdominal pain 13 
Ejection fraction decreased 13 
Urticaria 13 
a Upper respiratory tract infection includes the following terms: upper respiratory tract infection, nasopharyngitis, 
and rhinorrhea 
b Injection site reaction includes the following terms: injection site bruising, injection site erythema, injection site 
reaction, and injection site swelling 

Drug Interactions (3,4) 
 There are no known significant drug interactions. 

 

Dosage and Administration (3,4) 
 Monitor to assess safety: Serum cystatin C, urine dipstick, and urine protein-to-creatinine 

ratio should be measured before starting Viltepso. Consider measurement of glomerular 
filtration rate prior to initiation of Viltepso. Monitor for kidney toxicity during treatment is 
recommended. 

 Recommended dosage of Viltepso is 80 mg/kg administered once weekly as a 60-
minute intravenous (IV) infusion.  If a dose is missed, it should be administered as soon 
as possible after the scheduled dose time. 

 Administer using a peripheral or central venous catheter. Flush the IV access line with 
0.9% Sodium Chloride injection, USP, after infusion. Filtration is not required. Do not mix 
other medications with Viltepso or infuse other medications concomitantly via the same 
IV access line. Viltepso should be mixed with 0.9% Sodium Chloride Injection, USP, 
only. 
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Cost (6) 

** Wholesale Acquisition Cost 

 

Conclusion 
Viltepso is indicated for the treatment of DMD in patients who have a confirmed mutation of the 
DMD gene that is amenable to exon 53 skipping. The efficacy of Viltepso was evaluated in a 
Phase II, multicenter, 2-period randomized, placebo-controlled, dose-finding study. Of the 8 
patients that received Viltepso 80 mg/kg once weekly during Phase 2 of the study, mean 
dystrophin levels increased from 0.6% (standard deviation (SD) 0.8) of normal at baseline to 
5.9% (SD 4.5) of normal by week 25, with a mean change in dystrophin of 5.3% (SD 4.5) of 
normal levels (p=0.01). Median change from baseline was 3.8%. Due to the observed increase 
in dystrophin production in skeletal muscle, Viltepso was approved under accelerated approval. 
The most common adverse reaction in patients receiving Viltepso (> 20%) are upper respiratory 
tract infection, injection site reaction, cough, and pyrexia. 
 

Recommendation 
The MO HealthNet Division recommends adding this drug to the current Duchenne Muscular 
Dystrophy (DMD) clinical edit.  
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Generic Name Brand Name Manufacturer Dose 
Cost**/ Year 

(30 kg patient) 

Viltolarsen Viltepso® NS Pharma 
80 mg/kg once 
weekly as a 60-

minute IV infusion 
$703,872 


