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DESCRIPTION
Antiretroviral drugs (ARVs) have revolutionized the treatment of
Human Immunodeficiency Virus (HIV), significantly improving
the lifespan and quality of life for individuals living with the
virus. These drugs work by targeting key enzymes involved in the
viral life cycle, such as reverse transcriptase, protease and
integrase. Despite their effectiveness, a significant challenge in
HIV treatment is the emergence of drug resistance. Resistance
occurs when the virus adapts and evades the effects of ARVs,
often due to mutations in viral genes. Although the use of
combination therapies has reduced the occurrence of resistance,
new approaches to address this challenge continue to be
explored. One such approach involves the modulation of DNA
damage repair mechanisms and how chemotherapeutic agents
might influence the degradation of ARVs. This manuscript
discusses the potential role of chemotherapeutic drugs in the
degradation of ARVs through DNA damage pathways and the
implications for HIV therapy [1-3].

Mechanisms of antiretroviral drug action are before delving into
the role of chemotherapeutic drugs, it is essential to understand
how ARVs work. These drugs target various stages of the HIV
life cycle, preventing the virus from replicating within the host.
Nucleoside Reverse Transcriptase Inhibitors (NRTIs) these
mimic the building blocks of viral RNA and inhibit reverse
transcriptase, the enzyme responsible for converting viral RNA
into DNA. Non-Nucleoside Reverse Transcriptase Inhibitors
(NNRTIs) these bind directly to reverse transcriptase and inhibit
its action. Protease Inhibitors (PIs) these inhibit the viral
protease enzyme, preventing the maturation of new viral
particles. Integrate Strand Transfer Inhibitors (INSTIs) these
block integrate, an enzyme that facilitates the integration of viral
DNA into the host genome. Entry inhibitors block the virus
from entering the host cell.

Although ARVs are highly effective, long-term use can lead to
the development of drug resistance, a phenomenon that can be
driven by mutations in the viral genome that alter the structure

or function of the target enzymes. Resistance to ARVs leads to
reduced efficacy, requiring the use of second-line or alternative
drug regimens, which are often more complex and have a higher
side-effect profile. DNA damage occurs naturally due to various
factors, including oxidative stress, radiation and chemical agents.
The cellular DNA Damage Response (DDR) is a collection of
cellular mechanisms that detect and repair DNA damage to
maintain genome integrity. DDR pathways include the
activation of sensor proteins, transducers and effectors that work
to repair DNA damage or induce apoptosis if the damage is
irreparable. HIV infection also triggers a DNA damage response
in the host cell, particularly in the context of viral integration.
HIV's replication cycle involves the integration of the viral
genome into the host DNA, which creates sites of potential
DNA damage. The virus uses the host cell's DNA repair
machinery to integrate its genome. However, the process of
integrating viral DNA into the host genome is error-prone and
can lead to breaks in the host's DNA, activating the DDR [4].

Chemotherapeutic drugs are designed to target and kill rapidly
dividing cancer cells. Many of these drugs function by inducing
DNA damage, leading to cell death either through apoptosis or
through the inhibition of cell cycle progression. Some
chemotherapeutic agents are known to interact with the DDR,
either by inducing DNA damage directly or by inhibiting the
repair of DNA damage. Topoisomerase Inhibitors these enzymes
that help untangle DNA during replication and transcription.
Inhibition of these enzymes leads to the accumulation of DNA
breaks. Doxorubicin, a widely used chemotherapeutic drug,
works by inhibiting topoisomerase II, causing double-strand
DNA breaks. These breaks can lead to cell death if the damage is
not repaired. Topoisomerase inhibitors could theoretically affect
the HIV replication cycle by interfering with the DNA damage
repair mechanisms utilized by both the host cell and the virus.
Alkylating Agents cause DNA damage by adding alkyl groups to
the DNA, resulting in crosslinking and strand breaks.
Cyclophosphamide is one such agent that is used to treat various
cancers, including leukemias and lymphomas [5-8].
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Understanding the interactions between these drugs is crucial
for optimizing treatment regimens, particularly in light of
potential side effects and drug resistance. Drug-Drug
interactions the Clinicians must carefully consider potential
drug-drug interactions when prescribing both chemotherapy and
antiretroviral drugs. The use of CYP450 inhibitors or inducers
can significantly affect the plasma concentrations of ARVs,
leading to either suboptimal drug levels or increased toxicity.
Treatment monitoring drug levels and assessing the patient's
response to treatment is essential when both chemotherapeutic
and antiretroviral drugs are used. Personalized medicine
approaches, including therapeutic drug monitoring, could help
mitigate potential adverse interactions [9,10].
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