
                                              [Geriatric Care 2020; 6:9093]                                                                [page 65]

Interferon-β: treatment option
against COVID-19
Faiz Ul Haq,1,2

Muhammad Usman Khan,3
Ayesha Muazzam,1 Hajrah Farooq,1
Javeria Iqbal,1 Muhammad Imran,1

Rabia Bashir,1 Sania Ahmad,1 Sara Arif1

1Department of Microbiology University
of Health Sciences Lahore; 2Center for
Biotechnology and Microbiology
University of Swat; 3Department of
Pharmacology University of Health
Sciences Lahore, Pakistan

Abstract

In December 2019, an increasing num-
ber of cases of novel coronavirus (2019-
nCoV) that were linked to seafood whole-
sale market have identified in Wuhan,
China. Taxonomist declared 2019-nCoV as
severe acute respiratory syndrome coron-
avirus-2 (SARS-CoV-2) and the disease
termed as COVID-19. Importantly, there is
no approved drugs or vaccine against
SARS-CoV-2. Current review is related to
address treatment option for COVID-19.
Interferon-β have shown significant activity
against previous outbreak of SARS-CoV
and MERS-CoV. Faced with an ongoing
pandemic of SARS-CoV-2 and lack of
effective treatment options, identifying
compounds with antiviral activity has
become a high priority. Efficacy of these
treatments is still unclear. Therefore, final
analysis is important to develop better treat-
ment strategies for ongoing pandemic.

Antiviral agents and interferon-β
against coronavirus

In late December 2019, a cluster of
patients with pneumonia of unknown etiol-
ogy were identified in Wuhan, Hubei
province, China that were epidemiological-
ly linked to a seafood wholesale market.1

The pathogen has been recognized as a
novel-coronavirus (2019-nCoV), later tax-
onomist declared as severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2)
that cause the coronavirus disease 2019
(COVID-19).2,3 As of May 02, 2020, the
ongoing pandemic of SARS-CoV-2 infec-
tion has led to 32,67184 laboratory con-
firmed cases and 2,29971 deaths across the
globe.4 Up to date, neither vaccine nor spe-
cific antiviral agent is developed for coron-

avirus infection, so it is a major issue for
scientist to find effective antiviral agent to
treat this infection. Scientists are struggling
to find antiviral agent to treat this disease.
Trials thus far has revealed on some agent
including, traditional Chinese medicines,
natural products, chloroquine phosphate,
ribavirin, arbidol, lopinavir/ritonavir and
interferon α that demonstrated preliminary
efficacy against SARS-CoV.5 Scientific
attention is required towards specific antivi-
ral agent against COVID-19.

A literature search was performed using
database PubMed and Google scholar on
previous studies especially studies conducted
on previous outbreak of SARS-CoV and
MERS-CoV. Search term included SARS-
CoV treatment with interferon-β, MERS-
CoV treatment with interferon-β, effect of
interferon-β on SARS-CoV and, MERS-
CoV and antiviral activity of interferon-β on
SARS-CoV-2. Case reports, letters and
duplicate publication were excluded. We
mainly focus on original article that specific
to our aims of interest were included. Finally
10 studies were cited that subject to interpre-
tation in current context that are mentioned.

There is relevant information regarding
antiviral agent from the previous 2002-03
outbreak of SARS-CoV in China and 2012
outbreak of MERS in Saudi Arabia. In these
studies interferon-β were potent inhibitors
that show in-vitro antiviral activity against
SARS-CoV with 50% inhibitory concentra-
tion (IC50) value of 500 IU/mL.6 Interferon-
β showed Strong anti-MERS-CoV activity
with an IC50 value of 1.37 U mL–1 and IC90

value of 38.8 U mL–1. This result provides
strong support for the usage of Interferon-β
against SARS-CoV.7 On the basis of these
information it is acknowledged that
Interferon-β may be a potent inhibitor of
SARS coronavirus-2 replication.

Interferons-β have broad spectrum
antiviral efficacy against Ribonucleic acid
(RNA) viruses, which act by mediating
adaptive immune response with induction
of an antiviral response.8 IFNs play a major
role in patients with various respiratory
infection due to their immunomodulatory
properties. The role of Interferons in the
treatment of idiopathic pulmonary fibrosis
have significant. Interferon decrease mes-
senger RNA levels of pro-fibrotic cytokines
transforming growth factor (TGF-β1), so
reduced expression of TGF-β1 cause reduc-
tion in amount of fibrosis.9 Interferons-β
production leads to induction of interferon
stimulated genes which encode for a vari-
ous antiviral activity.10 Clinically
Interferons-β have been approved for use in
the therapy of hepatitis B and hepatitis C
viral infections. Additionally interferons-β
are currently assessed in a clinical trial to

treat MERS coronavirus and therefore it is
suggested for the treatment of COVID-19.11

Other coronaviruses MERS-CoV and
SARS-CoV are closely related to SARS-
CoV-2 that showing similar properties but
some variation in their pathology, epidemi-
ology and some of their proteins.12

Interferons-I therapy has been studied
against SARS-CoV and MERS-CoV. IFN-
β1a or IFN-β1b are the most potent
inhibitor of SARS-CoV and MERS-CoV.
Administration of Interferons-β have pro-
tective activity in the lung by regulating
cluster of differentiation-73 (CD-73) in
lung endothelial cells with maintenance of
endothelial barrier function and secretion of
anti-inflammatory adenosine.11 IFN-β
exhibit strong efficacy, with EC50 value of
1.37 to 17 IU/mL against MERS-CoV repli-
cation. Similarly to lopinavir/ritonavir, clin-
ical improvements with Interferons-β were
observed in MERS-CoV infection.13 Further
studies should be performed to clarify the
potential clinical benefit of prescribing
Interferons-β for coronavirus infections.
Still, the efficacy of these therapy is still
unknown against SARS-CoV-2. Therefore,
additional studies are needed to clarify the
potential clinical benefit of IFN-β against
COVID-19.
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In some cases, interferon is pathogenic.
Delayed interferon-Beta treatment failed to
potentially inhibit viral replication, failed to
increase the activation of macrophages, neu-
trophils in the lungs and increased pro-
inflammatory cytokine expression result in
severe viral lung infection such as fatal pneu-
monia. In this context, IFN-b or combined
therapy may need to be used cautiously in the
therapy of viral infections in clinical back-
grounds.14 Interferon-β result in adverse clin-
ical events such as fatigue, depression, sense
of weakness, headache and skin infection in
patient with multiple sclerosis.15 Importantly,
Interferon-β exhibit effective antiviral activi-
ty at doses that have already been shown to
have acceptable safety profiles.6 Interferon is
not exempted from side effects, that may be
require reducing dosage or ceasing treatment
but the mechanism of side effect is not fully
understand.8 So it would be a major advance
if the researcher could identify the possible
mechanism by which interferon produce side
effect against SARS-CoV-2.

Acute respiratory distress syndrome
(ARDS) is a life-threatening inflammatory
pulmonary process that also result from
coronavirus disease 2019. Drug-drug inter-
action between interferon-β and corticos-
teroids were noted that lead to increased
mortality in patients with acute respiratory
distress syndrome (ARDS). However
administration of interferon-β without corti-
costeroids was noted to having no signifi-
cant differences in mortality. These result
imply an antagonistic interaction, since both
agents participate in various immunological
pathways. Drug-drug interaction between
corticosteroids and interferon-β may result
in a significant synergy immunosuppression
or negates the putative benefits of each drug
in ARDS that cause death.16 Additional
study are needed on interferon-β drug-drug
interaction especially in immunocompro-
mised patients. 

Interferon-β have superior antiviral
activity compared with lopinavir and riton-
avir against MERS-CoV. Interferon-β pos-
sess anti-MERS-CoV activity with EC50

value of 175 international units (IU)/mL
alone and EC50 value of 160 IU/mL in com-
bination with lopinavir and ritonavir that
was indistinguishable from that of IFN-β
alone. However combination of IFN-β with
LPV/RTV improves pulmonary function, so
the combination therapies will likely pro-
mote restoration and repair of pulmonary
homeostasis.17

Current study suffers from some
notable limitations with lack of experimen-
tal investigations on antiviral compounds
and little is known about aspect of Covid-19
and Interferons-β. It is rational for the use of
interferons-β to treat infections with SARS-
CoV-2. IFN-β represent a good safety pro-
file in the treatment of some viral infec-
tion.18 The option of using IFN-β in the ther-
apy of SARS-CoV-2 should be evaluated
that may be account for a safe therapy
against COVID-19.

As the pandemic spreads, it results in ris-
ing mortality around the globe but scientists
are searching to identify potential antiviral
agent to combat COVID-19. In present there
is lack of effective treatment options against
COVID-19. So the efficacy and safety pro-
file of interferons-β in the therapy of SARS-
COV-2 is technically demanding that need to
be investigated in further clinical trials.
These study suggest that analysis of interfer-
ons-β are of great value for the treatment of
this emerging disease.
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