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DESCRIPTION

Human Immunodeficiency Virus (HIV) remains a significant
global public health challenge, with millions of people living with
the virus. Antiretroviral Therapy (ART) has transformed HIV
from a fatal disease into a possible chronic condition. However,
the complexity of ART regimens, combined with the presence of
comorbidities and polypharmacy, often leads to significant drug
interactions that can affect treatment efficacy and safety. This
article discusses about the challenges posed by drug interactions
in ART, their implications for patient management, and
strategies to mitigate these risks. Complex treatment regimens
due to drug interactions can lead to confusion among patients,
adversely impacting adherence to therapy. Patients may skip
doses or discontinue medications due to side effects or perceived
ineffectiveness, ultimately leading to increased viral load and
drug resistance.

Types of ART

ART involves the use of a combination of medications to
suppress the replication of HIV. The primary classes of
antiretroviral drugs include:

Nucleoside Reverse Transcriptase Inhibitors (NRTIs): These
drugs inhibit reverse transcriptase, an enzyme important for viral
replication. Common NRTIs include tenofovir and zidovudine.

Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs):
NNRTIs bind to and inhibit reverse transcriptase but they
function differently from NRTIs. Examples include efavirenz and
rilpivirine.

Protease Inhibitors (PIs): PIs block the protease enzyme,

preventing the maturation of viral particles. Lopinavir and
atazanavir are common Pls.

Integrase inhibitors: These drugs inhibit the integrase enzyme,
which is necessary for the integration of viral DNA into the host
genome. Examples include dolutegravir and bictegravir.

Entry inhibitors: These medications block the virus from
entering host cells. Maraviroc is a well-lknown entry inhibitor.

Importance of drug interactions
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and excretion) or
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distribution,

Drug
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pharmacodynamics (effects and mechanisms of action) of
one drug affect another. In the context of HIV treatment,
drug interactions can lead to:

Increased toxicity: Certain combinations may enhance the
side effects of one or both drugs.

Reduced efficacy: Interactions may lower drug levels, potentially
leading to treatment failure.

Altered drug metabolism: Drugs that induce or inhibit liver
enzymes (particularly cytochrome P450 enzymes) can
significantly impact the metabolism of antiretroviral agents.

Challenges in managing drug interactions

Many individuals living with HIV are older and often present
with comorbidities such as cardiovascular disease, diabetes, or
hepatitis. The use of multiple medications
(polypharmacy) increases the risk of drug interactions. Studies
have shown that patients receiving ART often take several
additional medications, further complicating their treatment
regimens. Pharmacokinetic variability antiretroviral drugs are
metabolized predominantly by liver enzymes, particularly those in
the cytochrome P450 system. The variability in enzyme activity
among patients can lead to unpredictable drug levels. Factors
influencing this variability include:

polymorphisms: Genetic differences

affect enzyme activity, leading to variations in drug metabolism.

Genetic can

Age and sex: Older patients or those of different sexes may
metabolize drugs differently.

Diet and lifestyle: Certain foods, like grapefruit juice,
can inhibit CYP450 enzymes, affecting drug metabolism.

Strategies of drug interactions

Healthcare providers must conduct a thorough review of all
medications, including over-the-counter drugs and supplements.
Regular medication reconciliations can help identify potential
interactions early. Pharmacogenomic testing can identify genetic
variations that affect drug metabolism. By understanding a
patient's genetic profile, healthcare providers can customize ART
regimens to minimize the risk of drug interactions and optimize
efficacy. Patient education is important in promoting adherence
and understanding the importance of notifying healthcare
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providers about all medications being taken. Counseling should
include about the potential risks of drug
interactions and strategies to manage them. Clinicians can

discussions

utilize drug interaction databases and software tools to
evaluate potential interactions in real time. These resources can
provide valuable insights into safe medication combinations and
dosing adjustments. When possible, simplifying ART regimens
can help minimize the risk of drug interactions. Fixed-dose
combination therapies, which combine multiple antiretroviral
drugs into a single pill, can enhance adherence and reduce
complexity.

Regular follow-up appointments should include monitoring for
signs of toxicity or treatment failure. Clinicians should be vigilant
in assessing laboratory values that may indicate adverse effects

J Drug Metab Toxicol, Vol.15 Iss.3 No:1000341

OPEN 8 ACCESS Freely available online

due to drug interactions. Managing drug interactions in antiretr-
oviral therapy presents significant challenges in the treatment of
HIV. As patients live longer and face multiple health conditions,
the risk of polypharmacy and subsequent drug interactions
Healthcare providers
identifying potential interactions and implementing strategies to

increases. must remain vigilant in
mitigate risks. By prioritizing comprehensive medication reviews,

pharmacogenomic testing, patient education, and regular
monitoring, clinicians can improve treatment outcomes for
individuals living with HIV. Ultimate goal is to provide
effective and safe ART that enhances the quality of life for
patients while minimizing the complexities associated with drug

interactions.
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