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Introduction
The COVID-19 pandemic, caused by the virus, has dramatically altered 

the global landscape, with millions of infections and significant mortality. 
While many individuals infected with remain asymptomatic or experience 
mild symptoms, others develop severe or even fatal illness. This disparity 
in disease severity has spurred significant scientific inquiry into the factors 
that influence the development of symptomatic COVID-19. One critical area 
of research has focused on genetic polymorphisms—the variation in DNA 
sequences that occur naturally within populations and contribute to individual 
differences in health outcomes. These genetic variations have the potential 
to explain why some people develop severe symptoms upon infection with, 
while others experience mild or no symptoms. In this article, we explore the 
role of polymorphisms in determining the risk of symptomatic COVID-19, 
shedding light on how genetic differences can influence immune responses 
and disease progression. Polymorphism refers to the occurrence of different 
genetic variants within a population. These variations can occur in coding or 
non-coding regions of genes, and they can affect various biological processes. 
Some polymorphisms may have little or no impact on an individual’s health, 
while others can play a significant role in susceptibility to diseases, including 
infections. In the context of COVID-19, polymorphisms can influence an 
individual’s immune system, receptor interactions, inflammatory responses, 
and other mechanisms involved in disease susceptibility [1-3]. 

Description
When SARS-CoV-2 infects a person, the immune system mounts a defense 

to fight the virus. The severity of COVID-19 is influenced by the efficiency and 
appropriateness of this immune response. However, the immune response 
can vary significantly between individuals due to genetic differences, 
which can impact the severity of the disease. Polymorphisms in genes that 
influence immune responses such as those involved in inflammation, antigen 
presentation, and T-cell activation are crucial in determining how well a person 
can fight the virus. Some polymorphisms may predispose an individual to an 
overactive immune response. Immune system functions by presenting viral 
antigens to T-cells, which help the body mount an adaptive immune response. 
HLA polymorphisms, particularly those in the HLA-B and HLA-C loci, have 
been shown to influence the immune response to viral infections, including. 
Some individuals carry alleles that enhance the presentation of antigens, 
leading to a more robust immune response and a better ability to clear the 
virus. Conversely, other polymorphisms may impair immune recognition, 
potentially increasing susceptibility to more severe disease [4,5].

Conclusion 
The role of genetic polymorphisms in determining the risk of symptomatic 

COVID-19 is a rapidly evolving area of research. Variations in genes that 
influence immune responses, viral entry, and inflammation can significantly 
affect disease severity. As research continues, a deeper understanding of 
these genetic factors will not only help identify those at higher risk but may 
also lead to personalized therapeutic and preventive strategies for COVID-19. 
Ultimately, unlocking the mysteries of polymorphism in the context of 
COVID-19 will pave the way for more effective treatments and better outcomes 
for patients around the world. Understanding the contribution of genetic 
polymorphisms to symptomatic COVID-19 risk has important implications 
for public health and treatment strategies. Genetic screening could be used 
to identify individuals at higher risk of severe disease, allowing for targeted 
interventions such as early antiviral treatments or personalized vaccination 
strategies. 
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