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DESCRIPTION
Respiratory Syncytial Virus (RSV) is a common viral pathogen 
that primarily affects infants and young children, causing 
respiratory illnesses ranging from mild cold-like symptoms to 
severe bronchiolitis and pneumonia. Understanding the natural 
immune response to RSV infection in infants is significant for 
developing effective prevention and treatment strategies.

RSV is a negative-sense, single-stranded RNA virus belonging to 
the paramyxoviridae family. It is highly contagious and spreads 
through respiratory droplets, making it a prevalent threat in 
daycare centers, schools, and households with young children. 
While RSV infections can affect individuals of all ages, infants 
are particularly vulnerable due to their immature immune 
systems.

Infants are born with an underdeveloped immune system, which 
gradually matures over time. Their immune system consists of 
both innate and adaptive components, each playing a critical role 
in the defense against pathogens like RSV.

The innate immune response is the body's immediate, non-
specific defense mechanism against infections. In infants, this 
system is important, as it provides rapid protection until the 
adaptive immune system fully develops.

Skin and mucous membranes act as physical barriers to prevent 
the virus from entering the body. However, infants may have 
thinner skin and less efficient mucous production, increasing 
their susceptibility to RSV. Innate immunity relies on 
antimicrobial proteins like interferons and defensins, which help 
to inhibit viral replication. Infants can produce these proteins 
but may have lower levels than older children and adults. Cells 
such as neutrophils and macrophages are responsible for 
engulfing and destroying invading pathogens. Infants have 
functional phagocytes, but their response may be less effective 
than in older individuals.

The adaptive immune system is highly specific and develops 
memory responses to previous infections. However, in infants, 
this system is still maturing, leading to some challenges in 

combating RSV. Infants acquire maternal antibodies throughthe 
placenta and breast milk, providing passive immunity against 
RSV during the early months of life. However, these antibodies 
wane over time, leaving infants susceptible to reinfection.

T cells are responsible for cell-mediated immunity, while B cells 
produce antibodies. The production and functionality of these 
cells are limited in infants, impacting their ability to mount an 
effective immune response.

When an infant encounters RSV, the immune response is 
initiated in a bid to clear the virus from the body. The innate 
immune system detects RSV through Pattern Recognition 
Receptors (PRRs). Toll-Like Receptors (TLRs) and Rig-I-Like 
Receptors (RLRs) are important in identifying viral components.

Upon recognition, the infected cells release interferons, signaling 
nearby cells to enter an antiviral state. Infants may have a 
reduced ability to produce these signaling molecules. Infected 
cells release chemical signals, known as chemokines that attract 
immune cells to the site of infection. This process helps to clear 
infected cells and limit the spread of the virus.

B cells produce antibodies specific to RSV antigens, aiding in 
virus neutralization. Infants rely on maternal antibodies early in 
life, but as these antibodies wane, the infant's immune system 
must generate its own. T cells play a vital role in clearing virus-
infected cells. CD4+ T cells help coordinate the immune 
response, while CD8+ T cells directly kill infected cells. Infants 
may have limited T cell responses due to their immature 
immune system.

While maternal antibodies provide passive immunity, they 
decline over time, leaving infants susceptible to RSV infections 
beyond the first few months of life. Infants may have fewer and 
less effective T cells, making it harder to control and eliminate 
the virus. Due to the waning of maternal antibodies and the 
immaturity of the adaptive immune system, infants are at risk of 
recurrent RSV infections during their first few years of life. 
Infants with weaker immune responses are more likely to 
develop severe RSV-associated illnesses, including bronchiolitis 
and pneumonia.
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The natural immune response to RSV infection in infants is a 
complex interplay of innate and adaptive immunity. While 
infants are equipped with some mechanisms to combat the 
virus, their immature immune systems leave them vulnerable to 
severe RSV infections, especially in the absence of maternal

antibodies. Understanding these challenges is significant for 
developing targeted prevention and treatment strategies, such as 
RSV vaccines and antiviral therapies, to protect the youngest 
members of our population from this common and potentially 
dangerous viral pathogen.
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