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ANTISENSE OLIGONUCLEOTIDES - IMPROVING FUTURE 
OUTCOMES FOR CHRONIC DISEASES AND DISORDERS

Executive Summary  Significant advances in ge-
netic research are helping to diagnose and treat 
many conditions for which patients previously 
had no therapeutic options available. Discover-
ing which mutations lead to specific diseases and 
adapting the pathological molecular process may 
prove a turning point in the treatment of many 
genetic and rare diseases. The ability to target 
messenger ribonucleic acid (mRNA), specifically 
pre-mRNA, currently offers important new op-
portunities to treat some diseases using antisense 
oligonucleotides (ASOs). This technology could 
clearly impact health outcomes in other diseases 
in years to come and ultimately influence pricing, 
underwriting, and claims assessment. At present, 
there are several ASO treatments approved for 
use, and there are numerous ASOs in clinical tri-
als for cancer, cardiovascular disease, metabolic, 
endocrine, neurological, neuromuscular, inflam-
matory, and infectious diseases. This article will 
look at some of the most significant factors in the 
development and use of ASOs and their potential 
impact on mortality and morbidity.
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What Are Antisense Oligonucleotides (ASOs)?
Under normal circumstances, DNA transcription 
produces a complementary RNA molecule called 
“pre-mRNA,” which contains sections known as 
introns and exons. Introns are removed and the 
remaining exons are spliced together to produce the 
mature mRNA that can be translated into proteins.1 
Aberrant or abnormal protein production is associ-
ated with multiple chronic diseases, but it has been 
demonstrated that it can be regulated by targeting 
pre-mRNA.

Antisense oligonucleotides (ASOs) are short single 
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vous system (CNS). ASOs that do not target the CNS, 
such as eteplirsen used in the treatment of DMD and 
inotersen used in the treatment of familial amyloid 
polyneuropathy (FAP)/hereditary transthyretin amy-
loidosis (hATTR), can be delivered by intravenous 
or subcutaneous injection. Ensuring target accuracy 
is critical in ASO delivery, and new methods, such 
as topical applications and enema preparations, are 
producing promising results.6

The ASO Market 
One of the key challenges in the delivery of ASOs is 
the current cost of treatment. The cost of eteplirsen is 
estimated at US$57,600 per month. For nusinersen, 
used in the treatment of SMA, costs per injection 
are US$125,000, first-year treatment costs reach 
US$750,000, and costs are US$375,000 every year 
thereafter. Clearly, such high costs are not sustain-
able for many national health care systems; multiple 
national insurers have already declined the cost of 
treatment.7

What Treatments Have Been Approved for Use? 
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incorrect splicing, but Milasen more than tripled the 
amount of normal splicing, which reduced the fre-
quency of seizures and temporarily improved overall 
quality of life in the patient.11,12

Perhaps the most success for ASOs has been in 
the treatment of DMD, caused by a deletion in the 
DMD gene on chromosome Xp21 which encodes 
dystrophin, a protein found in skeletal muscle. This 
prevents translation into functional dystrophin 
protein. However, there are several forms of DMD 
which are caused by different mutations, and hence 
no single ASO can treat all variations. Eteplirsen is 
suitable for use in about 14% of DMD patients and 
has been shown to marginally increase dystrophin 
protein levels. Muscle biopsies showed an increase of 
dystrophin-positive fibers in up to 23% of the patients 
treated with 30 mg/kg of eteplirsen.7,13 Golodirsen 
(Vyondys 53) addresses a different deletion (exon 53 
skipping) in the dystrophin gene which affects about 
8% of DMD patients. A phase I trial showed that in-
creasing doses of Golodirsen over 48 weeks led to a 
16-fold increase in dystrophin protein.6,11

The NUTURE study is a clinical trial which began in 
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