
British Journal of Clinical
Pharmacology

Br J Clin Pharmacol (2016) 82 878–879 878
NEW DRUG MECHANISM

Sofosbuvir and daclatasvir
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In this series we draw attention to medicines that have en-
tered the European market with an entirely new mechanism
of action. Publication is not to be confusedwith endorsement
of use in clinical practice. Copyright to the images belongs to
Leiden University, but use of the images (also available at
http://coo.lumc.nl/trc and the app stores) is free.
Introduction
Chronic hepatitis C infection is a major cause of chronic
liver disease, cirrhosis and liver cancer as well as an impor-
tant indication for liver transplantation. Sofosbuvir
(Sovaldi®) [1] and daclatasvir (Daklinza®) [2] are new direct
acting antivirals (DAAs) with a favourable safety and tolera-
bility profile, which have significantly changed treatment
for this condition.
Mechanism
After entering hepatocytes, the viral genome of the hepatitis
C virus (HCV) is translated into a single polypeptide. This
polypeptide is subsequently cleaved into viral proteins, in-
cluding non-structural (NS) proteins NS3, NS4A, NS5B and
NS5B RNA dependent RNA polymerase (Figure 1) [3, 4]. These
viral proteins are essential for viral replication and assembly
making them significant targets for therapy. Sofosbuvir is
the first available inhibitor of NS5B RNA dependent RNA
polymerase. Daclatasvir is an inhibitor of NS5B.
Indication
Sofosbuvir has activity against all six major HCV genotypes
and stops HCV from multiplying and infecting new cells
[5–7]. Daclatasvir is effective against genotype 1–4 [7, 8].
Sofosbuvir is used in combination with peginterferon
and/or ribavirin but is also approved for use without
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interferon treatment, in combination with daclatasvir with
or without ribavirin [5–8].
Clinical application
The goal of HCV treatment is to obtain a sustained virologic
response (SVR), classically defined as undetectable HCV
RNA 12weeks ormore following treatment completion. Until
2011, HCV was treated by a combination of peginterferon
and ribavirin. This dual therapy achieves SVR rates of
40–80%, but the response is genotype dependent and associated
with significant side effects. The approval of sofosbuvir offered
the first possibility for complete oral regimes of DAAs. Com-
pared with the first generation protease inhibitors (telaprivir
and boceprevir), sofosbuvir has easier dosing regimens, lower
toxicity and fewer drug–drug interactions. It is highly effective
and safe for the treatment of chronic hepatitis C infected
patients, even thosewho are difficult to treat because of cirrhosis
[5–7]. However, DAAs should not be administrated as mono-
therapy because thismay lead to drug-resistance. Several clinical
trials with sofosbuvir in combination with peginterferon and
ribavirin have demonstrated overall efficacy rates of 50–93%
[5, 6], while patients with genotype 2 and 3 treated with a
combination of sofosbuvir and daclatasvir demonstrated a SVR
of 94–100% [8, 9]. The approval of these compounds has led
to significant revisions of the chronic hepatitis C treatment
guidelines in the USA and Europe.
Adverse effects
Sofosbuvir and daclatasvir are generally well tolerated with only
a few adverse effects reported. The most common side effects
reported with sofosbuvir in combination with daclatasvir are
fatigue, nausea, headache and insomnia. Sofosbufir is a sub-
strate of the glycoprotein (P-gp) transporter and daclatasvir is a
substrate of CYP3A4 and P-gp. Co-administrationwith enzymes
which induce or inhibit these pathways may be best avoided or
necessitate dose adjustments.
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Figure 1
Mechanism of action of sofosbuvir and daclatasvir [3, 4]. After entering hepatocytes, the viral genome of HVC is translated into a single polypep-
tide which is subsequently cleaved into viral proteins that are essential for HVC replication and viral assembly. Sofosbuvir inhibits NS5B RNA
dependent RNA polymerase and daclatasvir is an inhibitor of NS5B, both inducing disruption of viral replication
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