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DESCRIPTION
Polymerase Chain Reaction (PCR) has revolutionized the field of 
medical diagnostics, particularly in detecting viral infections 
developed in 1983 by Kary Mullis. PCR is a molecular technique 
that amplifies specific DNA or RNA sequences, allowing the 
detection of even minute amounts of genetic material. In the 
context of viral infections, PCR is indispensable for diagnosing 
infections with high accuracy, especially those caused by viruses 
with low viral loads or those that are difficult to culture.

PCR is widely used to diagnose a variety of viral infections, from 
acute infections to chronic viral diseases and plays an essential 
role in epidemiological surveillance and outbreak management. 
The versatility of PCR allows for rapid and precise detection of 
viral genetic material, regardless of the virus’s ability to grow in 
culture or the presence of symptoms. PCR enables the detection 
of viral nucleic acids, even in very small amounts. This is 
particularly valuable in diagnosing retroviruses like Human 
immunodeficiency viruses (HIV), where viral loads may be low 
but still contagious. For example, Real-Time PCR allows for 
quantitative detection of HIV Ribonucleic acid (RNA), aiding in 
monitoring disease progression and treatment efficacy. Similarly, 
PCR is used to detect Hepatitis B and C viruses, with a focus on 
quantifying viral loads to assess the severity and treatment 
response.

PCR is useful in the early identification of emerging viral pathogens, 
such as the Zika virus and the Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) virus responsible for the Coronavirus 
Disease-2019 (COVID-19) pandemic. In the case of SARS-CoV-2, 
PCR-based tests became the gold standard for diagnosing COVID-19 
because of their ability to detect the virus during the incubation 
period before symptoms appear. The ability to diagnose an 
infection early is essential for controlling outbreaks and preventing 
further spread.

PCR is an essential tool for identifying genetic mutations in 
viruses. This is particularly important for viruses that mutate 
rapidly, like influenza or COVID-19. PCR allows for the 
detection of specific variants, such as the Delta and Omicron 
strains of SARS-CoV-2, by targeting mutations in the viral 
genome. This capability aids in tracking virus evolution, 
understanding transmission patterns and adjusting public health 
responses accordingly. For chronic viral infections, such as HIV, 
Hepatitis C and Human Papillomavirus (HPV), quantitative 
PCR plays an important role. In HIV management, qPCR is 
used to monitor viral load, which reflects how much virus is 
present in the bloodstream. This helps clinicians assess the 
effectiveness of Antiretroviral Therapy (ART). Similarly, in HPV 
infections, PCR can be used to detect high-risk types that are 
linked to cervical cancer.

PCR is indispensable in the development of viral vaccines, as it 
helps in identifying viral strains and understanding their genetic 
makeup. During the COVID-19 vaccine development, PCR was 
used extensively to track the viral genome and study its 
mutations. PCR-based assays were also used to assess vaccine 
effectiveness by detecting the presence of viral nucleic acids in 
individuals post-vaccination. PCR’s high sensitivity allows it to 
detect viral genetic material even at very low concentrations, 
making it ideal for diagnosing infections in the early stages when 
viral loads are low. Its specificity ensures that only the targeted 
virus is detected, minimizing the risk of false-positive results. 
This is particularly critical in distinguishing between different 
viral infections that present with similar symptoms. PCR tests 
can deliver results within a few hours to a day, depending on the 
testing setup. This speed is essential during outbreaks, allowing 
for quick decision-making regarding isolation measures, 
treatment and public health interventions. Unlike viral culture 
techniques, which may take several days, PCR offers timely 
results essential for effective disease management.
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