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(Vitravene),1998; pegaptanib (Macugen), 2004; mipomersen 
(Kynamro), 2013; eteplirsen (Exondys 51), 2016; nusinersen 
(Spinraza), 2016) have been FDA approved.

The decline in trials is largely due to a lag from early discovery 
until these therapies enter human studies. Also, delivery remains 
an important hurdle, since oligos are large and do not enter 
cells by diffusion. However, several compounds already yield 
signifi cant treatment effects.

GLOBAL RESEARCH: DECREASING IN ASIA

Over the last four years the number of clinical trials led by Asian 
companies has dramatically decreased (Figure 3) by four. 
The last three active countries are Japan, New Zealand and 
Australia. Foreign pharmaceutical companies in the U.S., E.U. 
and elsewhere engaged in this research show the same trend, 
with a reduction of the number of clinical trials up to about 3.5-
fold for the same period (1).

In spring 2016, China launched a $9 billion investment in precision 
medicine (2), a wide-ranging initiative to sequence genes and 
develop customized new drugs using that data. To create antisense 
oligonucleotide drugs, special chemically stabilized nucleotides 
are synthetically linked together in short chains of about 12 to 
30 nucleotides. Each antisense drug is designed with the right 
complementary genetic code to bind to a specifi c sequence of 
nucleotides in its mRNA target to form a short area of double strands.
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Advances in drug delivery, new technology, and a deeper 
understanding of oligonucleotides have led to escalating 
interest in developing these promising compounds. 
Research on these chemically synthesized compounds 
began about 50 years ago to address a wide range 
of conditions considered “undruggable” with small-
molecule therapeutics. While development, delivery and 
regulatory challenges along with trial failures discouraged 
many developers, there has been a renewal of interest 
in oligonucleotides since early 2014, according to the 
numbers of NCEs entering clinical Phase I.

CLINICAL TRIALS: DELAYED PROGRESS

Today, about 170 clinical trials (1) involving oligonucleotide 
compounds are registered, representing a decrease since 
2015 (Figure 1). Just as the number of new chemical entities 
has been decreasing, so has the number of oligonucleotides 
entering clinical phase I since 2016 (F igure 2). Ironically, the 
hope for these molecules has been realized, as several oligos 
(30 APIs) successfully passed phase II, and fi ve (fomivirsen 

The oligo market has an active pipeline with a number of late-
stage clinical trials and compounds that have completed trials. 
As more of these drugs move toward regulatory approval and 
market entry, the demand for them will increase.

With advancements in technology and methodology, the 
fi eld is likely to gain momentum in offering the probability 
of delivering new treatments to patients, especially in areas 
such as conditions affecting the eyes and liver, HIV, Duchenne 
muscular dystrophy, rheumatoid arthritis and more.
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MARRIAGE OF ARTIFICIAL INTELLIGENCE (AI) AND 
GENOMICS: A USEFUL TOOL FOR FIGHTING DISEASES 
LIKE CANCER

Surfi ng on the initiative to sequence genes, a platform 
developed by Chinese genomics company WuXi 
NextCODE (WXNC) (3) combines bioinformatics and 
human genetics expertise to analyze the vast data in 
human DNA. The goal is to analyze a blood sample, and 
if any circulating DNA was shed by a tumor, identify its 
variety within 99.5% accuracy (4).
WXNC has also built partnerships with many of the world’s 
biggest pharmaceutical companies, including Novartis, 
AbbVie and Bristol-Myers Squibb, as well as medical 
institutions such as Boston Children’s Hospital and Peking 
Union Medical College Hospital. In doing this, all the 
genetic code sequenced by WXNC and its partners 
has essentially created the world’s largest genetic 
“knowledge base”. As a result we can anticipate 
that the number of clinical trials in China involving 
oligonucleotides may soon explode, largely fed by this 
greater understanding of genomes and related diseases.

A POSITIVE OUTLOOK FOR OLIGONUCLEOTIDES

Today, in Western countries, the outlook is promising for new 
oligonucleotide treatments in diverse therapeutic areas 
(Figure 4), particularly with a rising interest in oncology, which 
is attracting more companies and accounts for 33% of the 
total oligonucleotide therapeutic areas in 2017 in early phase 
development (1).

Notable among innovative emerging delivery approaches, 
antisense oligonucleotides (ASOs), usually highly selective, can 
potentially be more effective and less toxic than conventional 
drugs, producing fewer adverse effects. Potentially, they 
can signifi cantly suppress target-gene expressions. Antisense 
technology might be a gateway to disease treatment by 
targeting the expression of genes rather than permanently 
altering them. ASOs can also alter target gene expression by 
binding to RNA. Once bound, they either disable or induce the 
degradation of the target RNA (5). ASOs offer an approach to 
targeting genes involved in cancer progression, especially those 
not amenable to small molecule or antibody inhibition (6).

Ligand oligonucleotide conjugates also offer great potential 
for future development. These distinct molecular entities are 
attractive for large-scale pharmaceutical development. Their 
relatively small size assures broad biodistribution, with the 
possibility of very precise targeting. 
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Figure 1. Global clinical trials involving 
oligonucleotide compounds per clinical phases1

Figure 2. Evolution of the number of global 
oligonucleotide clinical trials involved in phase I1.

Figure 3. Evolution of the number of 
oligonucleotide clinical trials launched by 
Asian companies in Asia.

Figure 4. Therapeutic Area covered by Oligonucleotides in matured phases.

CORDENPHARMA INTERNATIONAL
Otto-Hahn-Straße,
68723 Plankstadt, Germany
www.cordenpharma.com


