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Respiratory Syncytial Virus (RSV) is a common respiratory virus that primarily affects infants, 
young children and older adults. RSV can cause severe respiratory illness, especially in vulnerable 
populations such as premature infants and individuals with weakened immune systems. In this 
article, we will explore the molecular biology of RSV, the immune response against RSV infection,  
and the current therapeutic strategies for RSV.
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Introduction
RSV is an enveloped RNA virus belonging to the 
Paramyxoviridae family. It has a single-stranded negative-sense 
RNA genome that encodes 11 viral proteins. The two major 
surface glycoproteins of RSV are the fusion (F) protein and the 
attachment (G) protein. The F protein is responsible for fusion 
of the virus with the host cell membrane, allowing viral entry 
into the host cell. The G protein is involved in viral attachment 
to host cells and modulating the host immune response. RSV 
also produces non-structural proteins that interfere with the host 
immune response and promote viral replication [1, 2].

The immune response to RSV is complex and involves both 
innate and adaptive immunity. Upon RSV infection, the innate 
immune system is activated, leading to the production of type 
I interferons and other pro-inflammatory cytokines. These 
cytokines help to recruit immune cells to the site of infection 
and promote antiviral responses. However, RSV has evolved 
strategies to evade the immune response, including inhibition 
of interferon production and modulation of the host immune 
signalling pathways. The adaptive immune response against 
RSV is mainly mediated by T cells and antibodies. CD8+ 
cytotoxic T cells play a crucial role in clearing RSV-infected 
cells, while CD4+ T cells help in coordinating the immune 
response and promoting antibody production. Antibodies, 
particularly those targeting the F and G proteins of RSV, are 
important for neutralizing the virus and preventing reinfection. 
However, RSV has developed mechanisms to evade the 
immune response, including antigenic variation and inhibition 
of antibody production, which can make the development of 
effective immunity challenging [3].

Currently, there is no specific antiviral treatment for RSV. 
However, there are several therapeutic strategies that are being 
explored for the management of RSV infections. Supportive 

care, including oxygen therapy and mechanical ventilation, 
may be required for severe cases. Ribavirin, an antiviral 
drug, has been used in certain cases, but its efficacy remains 
controversial. Immunoprophylaxis is an important strategy 
for preventing RSV infections. Palivizumab, a monoclonal 
antibody targeting the RSV F protein, is approved for 
prophylaxis in high-risk infants, such as premature infants and 
those with certain medical conditions. Vaccines against RSV 
are also being developed, with several candidates in clinical 
trials. These vaccines aim to stimulate an immune response 
against RSV, particularly in vulnerable populations. [4].

In addition to antiviral drugs and immunoprophylaxis, other 
therapeutic strategies are being explored. For example, 
therapies that modulate the host immune response, such as 
corticosteroids, are being studied for their potential role in 
managing RSV infections. Small molecule inhibitors that 
target viral replication or inhibit viral entry are also being 
investigated as potential therapeutic options. The RSV is 
the major pathogen responsible for serious upper and lower 
respiratory tract infections, primarily in infants, but also in 
the elderly worldwide. The precise molecular and cellular 
mechanisms are unclear and satisfactory prophylaxis or 
treatment strategies are yet to emerge. This research has 
resulted in the understanding of the pathology and complexity 
of signalling pathways involved in successful infection; the 
role of host defence molecules such as ICAM-1, IFN-γ and 
related pathways; and how they can be exploited to develop 
less costly prophylaxis and treatments for RSV infection. 
Finally, the potential to develop safe and effective prophylaxis 
and/or treatment by targeting important RSV genes is under 
investigation [5]. 

Conclusion
In conclusion, RSV is a common respiratory virus that can 
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cause severe respiratory illness, especially in vulnerable 
populations. The molecular biology of RSV involves viral 
proteins that mediate viral entry and evade the host immune 
response. The immune response to RSV is complex, involving 
both innate and adaptive immunity, but RSV has developed 
strategies to evade the immune response. Currently, there is 
no specific antiviral treatment for RSV.
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