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Introduction
The coronavirus disease 2019 (COVID-19) is an emerged 
infectious disease caused by a novel coronavirus called 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). The infection has begun and developed as a type 
of pneumonia in Wuhan, China, in December 20191 and 
rapidly spread by human-to-human transmission across 
China and almost all other countries and currently became 
a major global health dilemma.2 On March 11, the World 
Health Organization (WHO) publicly characterized 
COVID-19 as a pandemic disease.3

Up to now (30 August 2020), 24 854 140 confirmed 
cases have been infected with SARS-CoV-2 throughout 
the world and 838,924 have died from the disease.4

Despite the use of some old drugs as probable options 
for the treatment of COVID-19 in some involved 
countries,5,6 as well as some researches and efforts to 
develop an associated efficient vaccine,7-9 currently 
no licensed vaccines, drugs, or biologics have been 

verified to be absolutely effective in prevention or for 
treatment of COVID-19. Therefore, the prophylaxis and 
treatment of this highly contagious disease remains a 
global concern and emergency.

Vaccine development for COVID-19
To date, it is claimed that 78 active vaccine projects 
have been confirmed from various vaccine developers 
against COVID-19 throughout the world, of which 73 
are currently at pre-clinical stages and five in clinical 
phase.8 The major target for development of the vaccine 
is one of the main viral structural proteins, the spike 
(S) protein which is capable to elicit virus neutralizing 
antibodies blocking virus uptake via the  human 
angiotensin-converting enzyme 2 (ACE2) receptor.8,9 
Some researchers used immunoinformatics analysis of 
SARS-CoV-2 vaccine candidate antigens to design a 
prophylactic mRNA or peptide-based vaccine against the 
disease.10 However, none of these developing vaccines are 
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Abstract
The coronavirus disease 2019 (COVID-19) is an 
emerged infectious disease characterized by a severe 
pneumonia leading to death in some cases. Currently, 
no licensed vaccines, drugs, or biologics have been 
confirmed to be absolutely effective in prophylaxis 
or treatment of this novel infection. Therefore, the 
treatment of this highly contagious disease remains a 
global concern and emergency. The viral interference 
is a competition phenomenon by which a primary 
virus infecting a cell prohibits the infection of the same cell by another (secondary) virus. The 
phenomenon has recently been indicated to be exploited for antiviral strategies. This strategy, 
particularly when there is no efficient drug against a viral infection, is of high importance. Some 
researchers have studied the application of the phenomenon among different viruses. In this paper, 
I discussed the possibility of the application of interference phenomenon in prophylaxis of the 
disease.
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It has been indicated that the nucleic acid of the 
interfering virus may be essential for initiating the 
cellular response that leads to interference. Another 
probable mechanism by which viral interference occurs 
is that certain interfering viruses stimulate the cell to 
produce protein-like substances of non-viral origin called 
interferons which may prevent super-infection with 
homologous or heterologous viruses. The interferons can 
be secreted by an infected cell and transmitted to other 
cells, thereby rendering them resistant to subsequent 
infection.21 Consequently, the interference  phenomenon 
occurs generally as a result of occupation or down-
regulation of cellular receptors and pathways by the 
primary infecting virus that inhibits super-infection with 
a secondary virus.13

The interference phenomenon as an anti-viral tool
Perhaps the first report of viral interference was happened 
in 1804, when Jenner reported that herpetic infections 
may inhibit the development of Vaccinia virus lesions.22 
Since then, the viral interference has been studied 
extensively as a phenomenon in a wide variety of animal 
and plant viruses,23 as well as bacteriophages24 and recently 
introduced to be exploited as a tool for the treatment of 
some viral infections.11,12 This strategy, particularly when 
there is no efficient drug against a viral infection, is of 
high importance. Moreover, some viruses are often highly 
pathogenic and routinely counteract and escape from 
therapeutic intervention through mutations caused by an 
error-prone genome replication. This type of replication 
delivers heterogeneous viral strains capable of rapidly 
adapting to new selection pressures, leading to anti-viral 
drug resistance.12

currently licensed to be efficient in preventing the disease. 
In fact, the procedure of vaccine development is usually 
time-consuming with associated potential risks, therefore, 
achieving to an approved and licensed vaccine available 
for large-scale distribution requires a long period of time.7

Viral interference
Among prophylaxis options, the “viral interference” 
has recently been indicated to be exploited for antiviral 
strategies.11,12 The viral interference is a competition 
phenomenon by which a primary virus infecting a 
cell prohibits the infection of the same cell by another 
(secondary) virus. In fact, the infected cell displays reduced 
susceptibility to re-infection.13 A good description for this 
phenomenon can be achieved from a Persian proverb, 
purporting that “one climate cannot contain two kings” 
which is equal to the English metaphor: “birds in their 
little nests agree”.

The viral interference is referred to as homologous 
(when both the viruses belong to the same family),14 
heterotypic (when both the viruses belong to the same 
species but different serotypes),15 or heterologous (when 
the viruses are of different families). These can be 
categorized as co-infections (when there is an interaction 
between the host cell and the two viruses, at the same 
time) or super-infections (when one virus interacts with 
the host cell prior to the second one).16

In general, the phenomenon results in elimination 
of one virus (exclusion) and survival of the other 
one (persistence);17 however, in some occasions, the 
infection with two distinct viruses does not lead to viral 
interference, and both viruses can coexist in the same host 
cell (mixed infections); this phenomenon is called viral 
accommodation.18

Mechanisms involved in viral interference
Viral interference is based on competition for cellular 
factors required for replication and/or translation. 
However, different mechanisms may be involved in the 
process. The primary virus might capture the host factors 
that are critical for the amplification of the secondary 
virus19,20; this could result in viral interference, particularly 
during a super-infection. As shown in Fig. 1, the 
elements of innate immune system, including the Janus 
kinase-signal transducer and activator of transcription 
(JAK-STAT) and Toll pathways are implicated in the 
phenomenon. Viral RNA-dependent RNA polymerase 
(RdRP) and cellular Retrotransposon Retrotranscriptase 
(RRT) through the RNase III-like enzyme Dicer-2 are 
implicated in the formation of viral defective genomes 
capable of competing for viral and cellular factors that are 
essential for replication and/or translation of the parental 
virus. The viral cDNAs made by the RRT could prevent 
the replication of secondary virus through a pathway 
involving Dicer-2, RNA-induced silencing complex 
(RISC), and the RNAi.16 

Fig. 1. A schematic representation of the mechanisms involved in 
viral interference. Figure adopted from Salas-Benito and Nova-Ocampo.16 
RISC: RNA-induced silencing complex.
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Some researchers have studied the application of the 
phenomenon among different viruses. For example, 
Ge et al reported that influenza virus had a negative 
influence on the growth of Newcastle disease virus when 
they were inoculated simultaneously or consecutively 
to the chicken embryo.23 It has also been suggested that 
the continued presence of an influenza virus prevented 
or modulated the subsequent infection with a different 
influenza virus.25 Laurie et al stated that infection with 
one lineage of influenza B virus may benefit in protecting 
against subsequent infection with the same lineage 
of this respiratory virus.26 Moreover, this fact that the 
epidemic peaks of different respiratory viruses occur at 
different times within populations is due, probably, to the 
interference phenomenon.11

Kumar et al investigated the viral interference between 
foot-and-mouth disease virus (FMDV) and peste des 
petits ruminants virus (PPRV) in goats using BHK-21 cell 
line. They indicated that the transfection of PPRV RNA as 
a primary virus, despite Newcastle disease virus (NDV) 
and rotavirus RNA, resulted in the reduced replication 
of subsequently transfected FMDV in BHK-21 cell line, 
suggesting that the interference phenomenon was induced 
by PPRV RNA against FMDV.17

Another example of viral interference is demonstrated 
between a common non-pathogenic virus named GB 
virus C (GBV-C), and HIV. It has been shown that GBV-C 
replication might cause interference in one or more of the 
HIV-1 replication steps.27 Moreover, co-infection of HIV-
1 and GBV-C has been associated with extended survival 
among HIV-1 infected patients in clinical studies;28 
this may potentially identify an attractive target for the 
development of novel anti-HIV therapies.29

Applying the interference phenomenon in prophylaxis 
of COVID-19
According to the aforementioned findings, a proposed 
solution to overcome the indicated challenges regarding 
prophylaxis against new coronavirus disease (COVID-19) 
is to utilize the concept of the interference phenomenon. 
Perhaps using an appropriate competing non-pathogenic 
virus or one with low pathogenicity as a primary infecting 
virus against SARS-CoV-2 may induce and promote the 
interference phenomenon which may result or help in the 
prophylaxis of COVID-19 or decrease the morbidity and 
mortality of the disease.

The application of this phenomenon looks like the 
application of a live (attenuated) vaccine. However, like 
other procedures in vaccines development, there are 
some considerations and limitations ahead. The cost-
effectiveness and time-consuming of this proposed 
approach could be assessed through more experimental 
researches. First, the type of the primary virus should be 
determined.

Some instances of primary virus may include the 
viruses that have common or similar mechanisms of 

colonization or mode of action in upper respiratory tract 
compared to SARS-CoV-2. Some examples may include 
the viruses causing common cold from Coronaviridae 
family (other than SARS-CoV-2) or Rhinoviruses that 
have low pathogenicity, as well as other non-pathogenic 
respiratory viruses, or engineered attenuated ones capable 
of colonizing the upper respiratory tract. The probable 
interference between each of these viruses with SARS-
CoV-2 should be carefully studied in vitro and intensively 
investigated using appropriate animal models.

The delivery system of the primary virus is another 
issue to be determined. The proposed route would 
be trough respiratory tract inoculation (perhaps as a 
nasal spray). Moreover, the safety of this interventional 
method should be considered. Finally, investigation of the 
prophylactic aspects of this hopeful phenomenon appears 
to be worthwhile.

In conclusion, although the hypothesis and the 
mentioned associated findings are encouraging, more 
related in vitro and in vivo experimental studies, as well 
as animal model surveys and clinical trials are required to 
develop and apply this phenomenon as a potential antiviral 
strategy against SARS-CoV-2 in human. Furthermore, the 
safety and ethical implications of this type of prophylaxis 
should be considered and accurately investigated.
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