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DESCRIPTION

Acyclovir is an antiviral medication widely used to treat infections caused by herpes viruses, including Herpes Simplex Virus (HSV) and
Varicella-Zoster Virus (VZV). Understanding its drug metabolism provides crucial insights into its efficacy, safety profile and potential
interactions within the body. Acyclovir undergoes minimal metabolism in the body, primarily by the enzyme acyclovir hydrolase (also
known as acyclovirase), which is present predominantly in the liver and kidneys. This enzyme converts acyclovir into its active form,
acyclovir triphosphate, through sequential phosphorylation steps mediated by cellular kinases. Acyclovir itself is an acyclic nucleoside

analog of guanosine and its active triphosphate form inhibits viral DNA synthesis by competitively inhibiting viral DNA polymerase.

After oral administration, acyclovir is well absorbed from the gastrointestinal tract. Its bioavailability is relatively low, typically ranging
from 15% to 30%, due to extensive first-pass metabolism and rapid conversion to acyclovir triphosphate. Peak plasma concentrations of
acyclovir occur within 1 to 2 hours following oral administration. The drug is widely distributed throughout the body, including into

Cerebrospinal Fluid (CSF), where it can effectively treat herpes infections of the central nervous system.

Acyclovir is primarily eliminated unchanged in the urine through renal excretion. Approximately 60% to 90% of the administered dose is
excreted unchanged within 24 hours of dosing, reflecting its relatively rapid clearance from the body. The renal clearance of acyclovir is
facilitated by both glomerular filtration and active tubular secretion, primarily mediated by Organic Cation Transporters (OCTs) and
Multidrug and Toxin Extrusion Proteins (MATES) in the kidneys.
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Factors influencing the metabolism of acyclovir and its pharmacokinetic profile include impaired renal function, which can prolong the half-
life of acyclovir, leading to higher plasma concentrations and increased risk of toxicity. Concurrent use of drugs that affect renal function or
compete for renal tubular secretion pathways, such as probenecid, can also alter acyclovir levels. Age-related decline in renal function
necessitates dosage adjustments in older adults to avoid drug accumulation and toxicity. Additionally, the dosage form of acyclovir, whether
administered intravenously or orally, affects its pharmacokinetics, with intravenous administration potentially resulting in higher initial

plasma concentrations compared to oral administration.

Clinical considerations regarding acyclovir emphasize the importance of understanding its metabolism to optimize therapeutic outcomes.
The dosing regimen of acyclovir is typically customized according to renal function to ensure effective treatment while minimizing the
potential for adverse effects. Regular monitoring of renal function and plasma concentrations is recommended, especially in patients
receiving prolonged or high-dose therapy and particularly in those with impaired renal function. Acyclovir is generally well-tolerated,
although adverse effects, such as nephrotoxicity or neurotoxicity, are primarily associated with elevated plasma concentrations and occur
infrequently.

While acyclovir itself does not undergo extensive metabolism via cytochrome P450 enzymes, genetic variations in drug transporters (such as
OCTs and MATEsS) can influence its renal clearance and overall pharmacokinetics. Variants in these transporters may affect individual

responses to acyclovir therapy, emphasizing the potential role of pharmacogenomics in personalized medicine approaches.

In conclusion, acyclovir's metabolism primarily involves conversion to its active triphosphate form through enzymatic processes, with
subsequent elimination mainly via renal excretion. Understanding these metabolic pathways and factors influencing them is essential for
optimizing therapeutic outcomes and minimizing potential adverse effects in clinical practice. Ongoing research continues to enhance our

understanding of acyclovir's pharmacokinetics and pharmacodynamics, further refining its use in the treatment of herpes virus infections.



