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ABSTRACT
Antiviral medications are critical in the prevention and treatment of viral in-
fections. Unlike antibacterial agents, these drugs target specific stages of the 
viral life cycle, thereby inhibiting replication while minimizing harm to host cells. 
This article reviews the mechanisms of action, classification, and clinical ap-
plications of antiviral medications, along with their limitations and future pros-
pects[1].
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INTRODUCTION
Viral infections remain a major global health burden, contributing significantly 
to morbidity and mortality. Diseases such as influenza, human immunodeficien-
cy virus (HIV), hepatitis, and coronavirus infections require targeted therapeutic 
approaches. Antiviral medications have transformed the management of these 
conditions by interfering with viral replication and reducing disease severity. 
Unlike antibiotics, which act broadly against bacteria, antiviral drugs are often 
virus-specific, making their development more complex[2].

Mechanisms of Action

Antiviral medications act at various stages of the viral life cycle. Entry inhibitors 
prevent viruses from attaching to or entering host cells, thereby halting infec-
tion at an early stage. Uncoating inhibitors block the release of viral genetic 
material inside the host cell. Nucleic acid synthesis inhibitors interfere with viral 

DNA or RNA replication by targeting viral polymerases; examples include acyclovir and remdesivir. Protease inhibitors prevent the 
cleavage of viral proteins, which is necessary for viral maturation, particularly in HIV therapy. Neuraminidase inhibitors, such as 
oseltamivir, inhibit the release of newly formed influenza viruses from infected cells[3].

Classification of Antiviral Drugs

Antiviral medications can be classified based on the type of virus they target. Anti-herpes drugs, including acyclovir and valacy-
clovir, are used for herpes simplex infections. Anti-influenza drugs, such as oseltamivir and zanamivir, are effective when admin-
istered early in the course of illness. Antiretroviral drugs for HIV include reverse transcriptase inhibitors, protease inhibitors, and 
integrase inhibitors, typically used in combination therapy. Anti-hepatitis drugs, such as sofosbuvir and tenofovir, have significantly 
improved treatment outcomes, especially in hepatitis C.

Clinical Applications

Antiviral medications are widely used in clinical practice. In influenza, early treatment reduces symptom duration and prevents 
complications. In HIV, highly active antiretroviral therapy (HAART) has transformed the disease into a manageable chronic condi-
tion. In hepatitis infections, direct-acting antivirals achieve high cure rates and prevent progression to cirrhosis and liver cancer. 
During the COVID-19 pandemic, antivirals such as remdesivir were used to reduce disease severity in hospitalized patients[4].

Limitations and Challenges
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Despite their benefits, antiviral medications face several challenges. Viral resistance is a major concern due to the high mutation 
rates of viruses. Many antivirals have a narrow spectrum of activity, limiting their effectiveness to specific viruses. Adverse effects, 
including toxicity and drug interactions, may complicate treatment. Additionally, the high cost of antiviral drugs and limited access 
in low-resource settings hinder their widespread use[5].

Future Directions

Advances in molecular biology and pharmacology are driving the development of new antiviral therapies. Broad-spectrum an-
tivirals capable of targeting multiple viruses are being explored. Gene-editing technologies, such as CRISPR, offer potential for 
eliminating viral infections at the genetic level. Personalized medicine approaches aim to tailor treatments based on individual 
patient characteristics, improving efficacy and reducing adverse effects.
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