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Abstract 

Antiretroviral therapy (ART) has transformed HIV infection from a life-threatening disease to a 

manageable chronic condition, significantly improving patient outcomes. However, HIV-infected 

individuals on ART often experience alterations in platelet function and dynamics, posing 

challenges in clinical management. Thrombocytopenia, platelet hyperactivation, and increased 

thrombotic risk are prevalent in this population, necessitating a comprehensive understanding of 

the mechanisms underlying these platelet alterations and their clinical implications. Chronic 

immune activation and inflammation, hallmark features of HIV infection, persist despite effective 

viral suppression with ART. Elevated levels of pro-inflammatory cytokines contribute to platelet 

activation and turnover, leading to thrombocytopenia and platelet dysfunction. Furthermore, ART 

drugs themselves can directly influence platelet function, with protease inhibitors being associated 

with increased platelet activation and aggregation. Clinicians must carefully balance the benefits 

of ART with its potential adverse effects on platelet dynamics, tailoring treatment regimens to 

individual patient profiles and risk factors. Personalized approaches to management, informed by 

a thorough understanding of the underlying mechanisms, are crucial for optimizing outcomes in 

this population. Ongoing research efforts aimed at elucidating the long-term effects of ART on 

platelet function and developing targeted interventions hold promise for improving the health 

outcomes and quality of life for individuals living with HIV. 

Keywords: Antiretroviral Therapy, Platelets, HIV, Thrombocytopenia, Platelet Dysfunction, 

Immune Activation, Inflammation, Cardiovascular Risk 

Introduction 

Antiretroviral therapy (ART) stands as a cornerstone in the management of HIV infection, marking 

a transformative shift from a once-debilitating disease to a chronic condition. ART's effectiveness 

lies in its ability to suppress viral replication, thereby reducing immune system deterioration and 

averting AIDS-related complications. However, despite the remarkable advancements achieved 

with ART, HIV-infected individuals continue to grapple with a spectrum of health challenges, 
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among which alterations in platelet function and dynamics emerge as significant concerns. 

Platelets, classically acknowledged for their role in hemostasis, are increasingly recognized for 

their multifaceted involvement in immune responses and inflammation, processes that are 

intricately intertwined with HIV pathogenesis and its treatment.1-5 A prevailing concern in HIV-

infected individuals, both prior to and during ART, is thrombocytopenia—a condition 

characterized by abnormally low platelet counts. The etiology of HIV-associated 

thrombocytopenia is complex, involving multifactorial mechanisms such as direct viral effects on 

megakaryocytes, increased platelet destruction, and impaired platelet production. While ART 

initiation typically leads to an improvement in platelet counts, the extent of recovery varies widely 

among individuals and is influenced by factors including the ART regimen employed and baseline 

platelet count. Beyond thrombocytopenia, HIV infection and its treatment are associated with 

platelet hyperactivation, predisposing individuals to a prothrombotic state and heightened 

cardiovascular risks.6-10 

The mechanisms underlying platelet alterations in ART-treated HIV patients are multifaceted. 

Chronic immune activation and persistent inflammation, characteristic features of HIV infection, 

persist despite effective viral suppression with ART. These processes perpetuate platelet activation 

and turnover, contributing to thrombocytopenia and dysfunctional platelet responses. Moreover, 

ART drugs themselves can directly influence platelet function, with certain drug classes, such as 

protease inhibitors, being associated with heightened platelet activation and aggregation.11-12  The 

platelet abnormalities observed in ART-treated HIV patients carry significant clinical 

implications. Thrombocytopenia poses a risk for bleeding complications, necessitating vigilant 

monitoring and management strategies. Concurrently, the heightened thrombotic risk associated 

with platelet hyperactivation underscores the importance of cardiovascular risk assessment and 

management in this population. Personalized treatment approaches, guided by a nuanced 

understanding of individual patient profiles and risk factors, are paramount for optimizing 

outcomes. Furthermore, ongoing research endeavors aimed at delineating the long-term effects of 

ART on platelet dynamics and developing targeted interventions hold promise for advancing 

patient care and improving quality of life for individuals living with HIV.13-17 

 

Mechanisms of Platelet Alterations 

Platelet alterations in HIV-infected individuals receiving antiretroviral therapy (ART) represent a 

complex interplay of viral, immunological, and pharmacological factors. 

• Chronic Immune Activation and Inflammation: Persistent immune activation, a 

hallmark of HIV infection, perpetuates systemic inflammation even in the presence of 

effective ART. Elevated levels of pro-inflammatory cytokines such as interleukin-6 (IL-6) 

and tumor necrosis factor-alpha (TNF-α) contribute to increased platelet activation and 

turnover. This chronic stimulation of platelets leads to a state of hyperreactivity, 

predisposing individuals to thrombocytopenia and thrombotic events. Furthermore, 
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immune dysregulation can result in the production of autoantibodies against platelet 

glycoproteins, leading to immune-mediated platelet destruction.18-20 

• Direct Effects of HIV and ART on Megakaryocytes: HIV can directly infect bone 

marrow precursor cells, including megakaryocytes, leading to impaired platelet production. 

Although ART effectively suppresses viral replication in peripheral blood, residual viral 

presence in sanctuary sites such as the bone marrow can continue to affect megakaryocyte 

function. Additionally, certain ART drugs, particularly nucleoside reverse transcriptase 

inhibitors (NRTIs), can induce mitochondrial toxicity, impairing megakaryocyte 

proliferation and platelet production.21-22 

• ART Drug-Specific Effects: Different classes of ART drugs exert varying effects on 

platelet function. Protease inhibitors, such as ritonavir and lopinavir, have been associated 

with increased platelet activation and aggregation. These effects may be mediated through 

alterations in lipid metabolism, insulin resistance, and endothelial dysfunction. In contrast, 

integrase strand transfer inhibitors (INSTIs) and non-nucleoside reverse transcriptase 

inhibitors (NNRTIs) generally have a more neutral effect on platelet function. 

Understanding these drug-specific effects is crucial for optimizing ART regimens to 

minimize adverse hematological outcomes.23-24 

• Thrombotic Risk and Cardiovascular Complications: Platelet hyperactivation and a 

prothrombotic state in HIV-infected individuals on ART contribute to an increased risk of 

cardiovascular events. Endothelial dysfunction, driven by chronic inflammation and 

immune dysregulation, further exacerbates thrombotic tendencies. ART drugs, particularly 

protease inhibitors, may exacerbate these cardiovascular risks through their effects on lipid 

metabolism and endothelial function. Consequently, HIV-infected individuals face a 

heightened risk of myocardial infarction, stroke, and venous thromboembolism, 

underscoring the importance of cardiovascular risk assessment and management in this 

population.24-28 

 

Clinical Implications 

The platelet alterations observed in HIV-infected individuals receiving antiretroviral therapy 

(ART) have significant clinical implications, necessitating tailored management strategies to 

optimize patient outcomes. 

• Thrombocytopenia Management: Thrombocytopenia, characterized by abnormally low 

platelet counts, poses a risk for bleeding complications in HIV patients on ART. Regular 

monitoring of platelet counts is essential to detect thrombocytopenia early. Management 

strategies may include addressing underlying causes such as opportunistic infections or 

medication side effects. In severe cases, interventions such as corticosteroids, intravenous 

immunoglobulin (IVIG), or platelet transfusions may be warranted to raise platelet counts 

and prevent bleeding complications. Clinicians must carefully weigh the risks and benefits 

of these interventions, considering the individual patient's clinical status and 

comorbidities.29-32 
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• Cardiovascular Risk Assessment and Management: Platelet hyperactivation and a 

prothrombotic state in HIV-infected individuals increase the risk of cardiovascular events, 

including myocardial infarction and stroke. Therefore, comprehensive cardiovascular risk 

assessment and management are essential components of HIV care. This includes 

monitoring lipid profiles, blood pressure, and inflammatory markers, and initiating lifestyle 

modifications such as smoking cessation, regular exercise, and dietary changes. 

Pharmacological interventions, such as statins or antiplatelet agents, may be indicated to 

mitigate cardiovascular risks in high-risk individuals. Clinicians should integrate 

cardiovascular risk assessment into routine HIV care to optimize cardiovascular outcomes 

in this population.33-35 

• Optimization of ART Regimens: The choice of ART regimen can influence platelet 

function and hematological outcomes in HIV-infected individuals. Clinicians should 

carefully consider the potential hematological effects of different ART drugs when 

selecting treatment regimens. Protease inhibitors, known to increase platelet activation and 

aggregation, may be avoided in patients with pre-existing cardiovascular risks or platelet 

abnormalities. Instead, integrase strand transfer inhibitors (INSTIs) or non-nucleoside 

reverse transcriptase inhibitors (NNRTIs) may be preferred due to their more neutral effect 

on platelet function. Personalized ART regimens tailored to individual patient profiles can 

help minimize adverse hematological effects while maintaining effective viral 

suppression.36-40 

• Regular Monitoring and Follow-Up: Close monitoring and regular follow-up are crucial 

components of HIV care, particularly in individuals with known hematological 

abnormalities or cardiovascular risks. Regular assessment of platelet counts, 

cardiovascular risk factors, and medication adherence can facilitate early detection and 

intervention for complications. Additionally, patient education and counseling on lifestyle 

modifications, medication adherence, and the importance of regular follow-up are essential 

for empowering patients to actively engage in their healthcare and minimize the risk of 

complications.41 

• Future Research and Clinical Guidelines: Continued research efforts are needed to 

further elucidate the mechanisms underlying platelet alterations in HIV-infected 

individuals and develop evidence-based clinical guidelines for their management. 

Longitudinal studies evaluating the long-term effects of ART on platelet function and 

cardiovascular outcomes are warranted to inform optimal treatment strategies. 

Collaboration between hematologists, cardiologists, and HIV specialists is essential to 

develop comprehensive care plans that address both hematological and cardiovascular risks 

in this population. By optimizing clinical management strategies, clinicians can improve 

the quality of life and long-term outcomes for HIV-infected individuals receiving ART.40 

Conclusion 

In conclusion, the intricate interplay between HIV infection, antiretroviral therapy (ART), and 

platelet dynamics underscores the complexity of managing hematological and cardiovascular 

complications in this population. Thrombocytopenia, platelet hyperactivation, and increased 

thrombotic risk represent significant challenges in clinical practice, necessitating tailored 

https://epjournals.com/journals/EJHS


Elite Journal of Health Sciences. Volume 2 issue 5(2024), Pp.  30-36 

https://epjournals.com/journals/EJHS 

 

 

Citation: Ezeonwumelu JOC, Obeagu EI. Antiretroviral Therapy and Platelet Interactions in 

HIV Patients: A Review. Elite Journal of Health Science, 2024; 2(5): 30-36 

 

5 

 

management strategies to optimize patient outcomes. The persistence of chronic immune 

activation and inflammation despite viral suppression with ART underscores the need for 

comprehensive cardiovascular risk assessment and management in HIV care. Additionally, the 

choice of ART regimen plays a crucial role in influencing platelet function and hematological 

outcomes, highlighting the importance of personalized treatment approaches based on individual 

patient profiles and risk factors. 
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