Acta Biomed 2020; Vol. 91, N. 2: 239-241 DOI: 10.23750/abm.v91i2.9609

© Mattioli 1885

CORRESPONDENCE/CASE REPORTS

Sofosbuvir as a potential option for the treatment of

COVID-19
Anabid Nourian, Hossein Khalili

Department of Pharmacotherapy, Faculty of Pharmacy, Tehran University of Medical Sciences, Tehran, Iran

Summary. Sofosbuvir may be a potential option in the treatment of COVID-19 based on the similarity
between the replication mechanisms of the HCV and the coronavirus. According the limited experimental
evidences, it is hypothesized that sofosbuvir might be a potential option to improve care of patients with
COVID-19 especially at the start of the disease and before invasion of the virus into the lung parenchymal
cells. Efficacy and safety of sofosbuvir in treatment of COVID-19 may be considered in future clinical studies.
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To Sir Editor

Sofosbuvir is a direct-acting antiviral agent with
NS5B RNA-dependent RNA polymerase (RdRp) in-
hibitory activity that was approved for the treatment
of HCV infection in 2013. In 2014 the combination of
sofosbuvir and ledipasvir (a NS5A protein inhibitor)
received US FDA approval for the treatment of viral
hepatitis caused by genotype 1of HCV (1). Sofosbuvir
may be a potential option in the treatment of COV-
ID-19 based on the similarity between the replication
mechanisms of the HCV and the coronavirus.

HCV NS5B RdRp requires nucleotide triphos-
phates as substrates to synthesize RNA, a process
without proofreading function (2). Drugs such as
sofosbuvir act like these substrates, which terminate
the RNA synthesis process by incorporating into the
RNA chain (3).

Coronaviruses are single-stranded RNA viruses
(4). The RNA is translated into numerous proteins in-
cluding structural proteins (S, N, M and E proteins),
non-structural proteins (NSP) such as nsp12 (RdRp)
and proteases (PLpro and 3CLpro) (4).

There are only two docking studies regarding the
potential activity of sofosbuvir against coronavirus

RdRp. One has been reported in 2016, 4 years after
Middle East respiratory syndrome coronavirus out-
break, and the other one has been targeted in 2020
(5-6). Sofosbuvir can inhibit RdRp by fitting into the
active site of the structural model of coronavirus and
forms the bond with the virus polymerase.

There is also a virtual screening for ledipasvir, an
inhibitor of the NS5A protein, to assess its ability to at-
tach to 3CL of the 2019 coronavirus (7). It is suggest-
ed that ledipasvir (in combination with sofosbuvir) may
be a candidate to inhibit the proteins of coronavirus.

There is no specific data about the 50% of maxi-
mum inhibitory concentration (ICs) of sofosbuvir
against coronavirus but there are for hepatitis C, hepa-
titis E, hepatitis A, zika, dengue and West Nile virus.
Different values of ICs, have been measured by dif-
ferent methods for some virus subtypes and cell lines.
Activity of sofosbuvir against the recombinant viruses
also has been examined (8).

Several replicons of HCV inhibited with ICs, of
0.016 — 0.048uM (9). In another in-vitro study, ICs, of
sofosbuvir against HCV was 1.2uM (10).

The inhibitory activity of sofosbuvir against HEV
has been reported with an IC, of 1.2pM and 10 pM,
based on the different replicons (11). There is also an-
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other report of dose-dependent inhibition of sofosbu-
vir on HEV with an ICs,0f 1.97uM (12). However, it
was claimed that sofosbuvir did not effective against
HEV even at high concentrations (13).

Sofosbuvir may also be active against hepatitis A
virus (14). This drug inhibited HAV polymerase with
ICs of 6.3uM in hepatic but not in kidney cell line.

Activity of sofosbuvir against West Nile virus
(WNV) was also examined on different cell lines
by Dragoni et al. (15). The ICs, values of sofosbuvir
werel.2pM and 63.4pM for WNV in hepatic and lung
cells respectively. As a concern, activity of sofosbuvir
was inferior in the lung cells.

There are some experiences regarding efficacy of
sofosbuvir against zika virus (ZIKV). The ICs,valuesof
1-5pM were reported for 3 strains of ZIKV in hepatic
cell lines and 12-44uM in placental cell lines (16). In
hepatic cell line, sofosbuvir ICs, values were 2.0uM
and 3.8uM against ZIKV and Dengue virus (DENV),
respectively (17). In another report sofosbuvir inhib-
ited ZIKV replication with I1Cs, value of 0.38uM (18).

Mumtaz et al evaluated the effectiveness of sofos-
buvir against ZIKV in different cell lines (Huh7, Vero
and A549) (19). They detected ICs,of 4uM for sofos-
buvir but only in hepatic cells. The concentration of
the drug was much lower in kidney and lung cell lines.
Other examinations on different cell lines are needed
to evaluate the activity of sofosbuvir in tissues other
than hepatic cells.

In conclusion, it is hypothesized that sofosbuvir
might be a potential option to improve care of pa-
tients with COVID-19 especially at the start of the
disease and before invasion of the virus into the lung
parenchymal cells. Efficacy and safety of sofosbuvir in
treatment of COVID-19 may be considered in future
clinical studies.
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