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OVERVIEW

Introduction
Viltolarsen is a synthetic antisense oligonucleotide designed to cause skipping of abnormal exons in the synthesis 
of the dystrophin gene and that is used to treat Duchenne muscular dystrophy. Viltolarsen has not been reported 
to cause ALT elevations during therapy and has not been linked to instances of acute liver injury with symptoms 
and jaundice.

Background
Viltolarsen (vil” toe lar’ sen) is a synthetic antisense oligonucleotide designed to cause exon 53 skipping during 
the processing of the mRNA of the dystrophin gene, which encodes an essential protein for muscle integrity and 
is mutated in Duchenne muscular dystrophy. Patients with Duchenne muscular dystrophy typically have 
deletion mutations in exons [43 to 55], which disrupt the open-reading frame and the normal synthesis of 
dystrophin. The lack of functional dystrophin leads to damage to muscles during contraction that eventually 
results in replacement of normal muscle by fibrous tissue and fat. Duchenne muscle dystrophy is an X-linked 
disorder that presents clinically in boys by the age of 2 or 3 years and often results in loss of ambulation by age 
10, ventilation dependency by age 20, and premature death within 5 to 20 years thereafter. In animal models of 
muscular dystrophy, viltolarsen resulted in skipping of exon 53 and creation of a truncated but functional 
dystrophin gene. In small placebo controlled trials of viltolarsen in patients with Duchenne muscular dystrophy 
with mutations in exon 53 amenable to correction by the drug, dystrophin protein levels increased in treated 
subjects and not in controls. The studies demonstrated evidence of mild clinical improvement in 6 minute walk 
tests after 25 weeks of therapy, which compared favorably to historical controls among whom such tests typically 
worsened. Longer term studies are underway to determine whether ambulation and ventilation can be 
maintained with continued treatment. Based upon changes in dystrophin levels and some degree of clinical 
improvement, viltolarsen was granted accelerated approval for use in the United States in 2020. Its indications 
are limited to patients with Duchenne muscular dystrophy with a confirmed mutation that is correctable by exon 
53 skipping. Viltolarsen is available in solution in single dose vials of 250 mg in 5 mL (50 mg/mL). The 
recommended regimen is 80 mg per kg body weight once weekly by intravenous infusion. Side effects of 
viltolarsen are generally mild but can include injection site reactions, cough, fever, headache, symptoms of upper 
respiratory infection, diarrhea, arthralgia, and urticaria. Renal toxicity, which was observed in preclinical studies 
in animals was not found in human trials but monitoring for renal function is recommended. The weekly 
intravenous infusions of viltolarsen sometimes necessitate insertion of an indwelling venous access catheter, 
which can result in serious complications of infection, thrombosis or septicemia with long term use.



Hepatotoxicity
Duchenne muscular dystrophy is rare affecting ~1:5000 newborn boys, and those with deletion mutants in exon 
53 that would be amenable to viltolarsen therapy account for only 8% of patients with the disease. The pivotal 
trials of viltolarsen were conducted in rather small numbers of patients, and the full spectrum of hepatotoxicity 
may not be fully known. Nevertheless, serum aminotransferase elevations were not described in the registration 
trials of viltolarsen and there were no discontinuations for liver adverse events and no episodes of clinically 
apparent liver injury. Thus, viltolarsen has not been linked to instances of acute hepatitis or jaundice, but it has 
had limited clinical use.

Likelihood score: E (unlikely cause of clinically apparent liver injury).

Mechanism of Injury
The reason why viltolarsen or other RNA antisense therapeutics for Duchenne muscular dystrophy might cause 
hepatic injury is unknown. One possibility is that exon skipping may cause disruption of translation of other 
genes in hepatocytes. Viltolarsen and other antisense molecules are largely excreted unchanged in the urine and 
have little effect on cytochrome P450 enzyme activities or metabolism of other drugs.

Outcome and Management
Viltolarsen therapy has not been associated with liver injury, either in the form of minor serum enzyme 
elevations or clinically apparent liver injury. There is no reason to suspect cross reactivity of the hepatic injury 
with other antisense therapies or drugs used to treat Duchenne muscular dystrophy. Regular monitoring of liver 
tests during therapy is not generally recommended.

Drug Class: Genetic Disorder Agents

Other Therapeutic Antisense RNA Agents for Duchenne Muscular Dystrophy: Casimersen, Eteplirsen, 
Golodirsen

PRODUCT INFORMATION
REPRESENTATIVE TRADE NAMES

Viltolarsen – Viltepso®

DRUG CLASS

Genetic Disorder Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

2 LiverTox
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