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Antiretroviral therapy (ART) has revolutionized the management of 

human immunodeficiency virus (HIV) infection, significantly reducing 

morbidity and mortality rates worldwide. However, emerging evidence 

suggests that ART may be associated with alterations in platelet function 

and homeostasis, leading to platelet aberrations such as thrombocytopenia 

and platelet hyperactivity in HIV patients. This review provides a 

comprehensive overview of the relationship between ART and platelet 

aberrations in HIV-infected individuals. We discuss the epidemiology, 

pathogenesis, clinical manifestations, and management strategies of 

platelet abnormalities associated with ART, including immune 

reconstitution inflammatory syndrome (IRIS)-related thrombocytopenia 

and ART-induced coagulation disorders. Furthermore, we explore 

potential mechanisms underlying ART-induced platelet aberrations, 

including direct drug toxicity, immune-mediated mechanisms, and viral 

factors. Understanding the impact of ART on platelet function and 

homeostasis is essential for optimizing the management of HIV-infected 

individuals and minimizing the risk of associated complications. 
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Introduction:- 
Antiretroviral therapy (ART) stands as the cornerstone of HIV management, significantly altering the landscape of 

the HIV/AIDS pandemic by suppressing viral replication, restoring immune function, and improving patient 

outcomes. However, as ART becomes increasingly widespread, attention has turned to its potential effects on 

various physiological systems beyond viral control. Among these, platelet function has emerged as a subject of 

interest, with accumulating evidence suggesting that ART may influence platelet homeostasis in HIV-infected 

individuals. Platelets play a crucial role in hemostasis, inflammation, and immune regulation, functioning not only 

as primary mediators of coagulation but also as key modulators of immune responses. Perturbations in platelet 

function, characterized by alterations in platelet count, activity, or reactivity, have been implicated in the 

pathogenesis of numerous diseases, including cardiovascular disorders, immune-mediated conditions, and infectious 

diseases. In the context of HIV infection, platelet aberrations have long been recognized, with thrombocytopenia 

being a common hematological complication, particularly in advanced disease stages. However, the introduction of 

ART has brought about new complexities in the relationship between HIV, ART, and platelets. While ART has been 
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associated with improvements in platelet counts in some cases, emerging evidence suggests that certain ART 

regimens may also contribute to platelet dysfunction, thrombocytopenia, and thrombotic events, posing challenges 

to the management of HIV-infected individuals.1-28 

 

Understanding the epidemiology, pathogenesis, and clinical implications of platelet aberrations in the context of 

ART is of paramount importance for optimizing patient care and minimizing the risk of associated complications. 

This review aims to provide a comprehensive overview of the relationship between ART and platelet function in 

HIV-infected individuals, shedding light on the mechanisms underlying ART-induced platelet abnormalities and 

discussing strategies for their management and prevention. By elucidating the complex interplay between ART and 

platelet homeostasis, we hope to inform clinical practice and guide future research efforts aimed at optimizing the 

care of HIV-infected individuals in the era of ART. 

 

Epidemiology and Clinical Manifestations of Platelet Aberrations in HIV Patients Receiving ART 

Thrombocytopenia, characterized by a reduction in platelet count below normal levels, is a well-documented 

hematological complication in HIV-infected individuals, particularly in advanced disease stages. However, the 

introduction of antiretroviral therapy (ART) has led to shifts in the epidemiology and clinical manifestations of 

platelet aberrations in this population. While ART has been associated with improvements in platelet counts in some 

cases, thrombocytopenia remains a significant concern, affecting approximately 5-40% of HIV patients on ART, 

depending on the population studied and the definition used. The clinical manifestations of thrombocytopenia in 

HIV patients receiving ART can vary widely, ranging from asymptomatic mild thrombocytopenia to severe bleeding 

events, such as petechiae, purpura, and mucosal bleeding. Importantly, the risk of bleeding complications is not 

solely determined by platelet count but also by other factors, including platelet function, the presence of 

comorbidities (such as liver disease or renal insufficiency), and concurrent medication use (such as nonsteroidal 

anti-inflammatory drugs or antiplatelet agents).29-55 

 

Platelet hyperactivity, characterized by increased platelet activation and aggregation, has also been observed in HIV-

infected individuals on ART, particularly in the setting of immune activation and inflammation. Platelet 

hyperactivity may contribute to the pathogenesis of thrombotic events, such as myocardial infarction, stroke, and 

venous thromboembolism, which represent significant causes of morbidity and mortality in HIV-infected 

individuals. Furthermore, platelet hyperactivity may promote endothelial dysfunction and vascular inflammation, 

exacerbating the risk of cardiovascular complications in this population. Beyond thrombocytopenia and platelet 

hyperactivity, HIV-infected individuals on ART may also experience other platelet-related abnormalities, such as 

qualitative defects in platelet function, altered platelet turnover kinetics, and immune-mediated platelet destruction. 

These abnormalities can manifest clinically as a range of hematological and non-hematological complications, 

including immune thrombocytopenic purpura (ITP), drug-induced thrombocytopenia, and thrombotic 

microangiopathy (TMA).56-80 

 

Pathogenesis of Platelet Aberrations Associated with ART 

The pathogenesis of platelet aberrations in HIV-infected individuals receiving antiretroviral therapy (ART) is 

multifactorial, involving a complex interplay of viral, host, and treatment-related factors. Several mechanisms have 

been proposed to underlie the development of platelet abnormalities in this population, including direct drug 

toxicity, immune-mediated mechanisms, and viral factors. Certain antiretroviral drugs, particularly those belonging 

to the nucleoside reverse transcriptase inhibitor (NRTI) class, have been implicated in the development of platelet 

abnormalities. For example, zidovudine (AZT), a commonly used NRTI, has been associated with bone marrow 

suppression, including thrombocytopenia, through its myelosuppressive effects. Similarly, other NRTIs, such as 

didanosine (ddI) and stavudine (d4T), have been linked to mitochondrial toxicity, which can lead to peripheral 

neuropathy and bone marrow suppression, including thrombocytopenia. Immune dysregulation and inflammatory 

processes associated with HIV infection and ART may contribute to platelet aberrations through various immune-

mediated mechanisms. Chronic immune activation and inflammation can lead to the production of proinflammatory 

cytokines, such as tumor necrosis factor-alpha (TNF-α) and interleukin-6 (IL-6), which can suppress 

megakaryopoiesis, the process by which platelets are produced in the bone marrow, and promote platelet 

destruction. Additionally, autoimmune phenomena, such as immune thrombocytopenic purpura (ITP), may occur as 

a result of immune reconstitution or immune reconstitution inflammatory syndrome (IRIS) following initiation of 

ART.81-99 

 



 

61 

 

ISSN 2348-0319           International Journal of Innovative and Applied Research [2024] 

 
59-69 

(Volume 12, Issue 03) 

HIV itself may directly affect platelet function and homeostasis through various viral factors and mechanisms. HIV 

infection can induce endothelial dysfunction and vascular inflammation, leading to platelet activation and 

aggregation. Furthermore, HIV viral proteins, such as the transactivator of transcription (Tat) protein and the 

envelope glycoprotein gp120, have been shown to interact with platelets and endothelial cells, promoting platelet 

activation and thrombus formation. Additionally, HIV-induced immune dysfunction and dysregulation may impair 

the host immune response against platelet antigens, leading to autoimmune-mediated platelet destruction. In addition 

to direct drug toxicity, immune-mediated mechanisms, and viral factors, other contributing factors may play a role in 

the pathogenesis of platelet aberrations in HIV-infected individuals receiving ART. These factors include 

comorbidities such as liver disease and renal insufficiency, which can affect platelet function and homeostasis, as 

well as concurrent medication use, such as nonsteroidal anti-inflammatory drugs (NSAIDs) or antiplatelet agents, 

which may increase the risk of bleeding complications.100-119 

 

Mechanisms Underlying ART-Induced Platelet Dysfunction 

The use of antiretroviral therapy (ART) in the management of HIV infection has been associated with various 

hematological complications, including platelet dysfunction. Several mechanisms have been proposed to underlie 

ART-induced platelet dysfunction, which can manifest as alterations in platelet function, reactivity, and 

homeostasis. Understanding these mechanisms is crucial for elucidating the pathogenesis of platelet dysfunction in 

HIV-infected individuals receiving ART. The following are key mechanisms underlying ART-induced platelet 

dysfunction: Certain antiretroviral drugs, particularly nucleoside reverse transcriptase inhibitors (NRTIs), have been 

implicated in directly affecting platelet function and viability. For example, zidovudine (AZT), a commonly used 

NRTI, has been associated with mitochondrial toxicity and oxidative stress, which can impair platelet function and 

viability. Similarly, other NRTIs, such as didanosine (ddI) and stavudine (d4T), have been shown to induce 

mitochondrial dysfunction in platelets, leading to impaired platelet aggregation and secretion. Immune dysregulation 

and inflammatory processes associated with HIV infection and ART may contribute to platelet dysfunction through 

immune-mediated mechanisms. Chronic immune activation and inflammation can lead to the production of 

proinflammatory cytokines, such as tumor necrosis factor-alpha (TNF-α) and interleukin-6 (IL-6), which can alter 

platelet function and reactivity. Additionally, immune reconstitution following initiation of ART may trigger 

immune-mediated platelet destruction, leading to thrombocytopenia and platelet dysfunction.120-122 

 

HIV infection and ART can induce endothelial dysfunction, characterized by impaired endothelial cell function and 

increased expression of adhesion molecules and proinflammatory cytokines.123 Endothelial dysfunction can promote 

platelet activation and aggregation through various mechanisms, including enhanced adhesion to endothelial cells, 

increased release of von Willebrand factor (vWF) and tissue factor, and dysregulation of nitric oxide (NO) signaling 

pathways. Furthermore, ART-induced endothelial dysfunction may exacerbate platelet dysfunction and contribute to 

the pathogenesis of thrombotic complications in HIV-infected individuals. HIV viral proteins, such as the 

transactivator of transcription (Tat) protein and the envelope glycoprotein gp120, have been shown to interact with 

platelets and endothelial cells, leading to platelet activation and thrombus formation. Tat protein can induce platelet 

activation and secretion of proinflammatory cytokines, while gp120 can promote platelet adhesion and aggregation 

through interactions with platelet surface receptors. These interactions between HIV viral proteins and platelets may 

contribute to the pathogenesis of platelet dysfunction in HIV-infected individuals receiving ART. 

 

Management Strategies for Platelet Aberrations in HIV Patients on ART 

The management of platelet aberrations in HIV-infected individuals receiving antiretroviral therapy (ART) requires 

a comprehensive approach aimed at addressing underlying causes, preventing complications, and optimizing patient 

outcomes.124 Several strategies can be employed to manage platelet abnormalities in this population, including 

monitoring, pharmacological interventions, and supportive measures.  Regular monitoring of platelet counts and 

function is essential for identifying platelet abnormalities and assessing the risk of bleeding or thrombotic 

complications in HIV-infected individuals receiving ART. Platelet counts should be monitored at baseline and 

periodically thereafter, with close attention to changes in platelet count over time. Additionally, assessment of 

platelet function using laboratory tests, such as platelet aggregation studies or flow cytometry, may be indicated in 

certain cases to further evaluate platelet abnormalities. Pharmacological interventions may be necessary to manage 

platelet aberrations and prevent complications in HIV patients on ART. Thrombocytopenia, characterized by a 

reduction in platelet count, may require treatment with platelet transfusions or pharmacological agents, such as 

corticosteroids or intravenous immunoglobulin (IVIG), in cases of severe or symptomatic thrombocytopenia. 

Additionally, the use of medications that affect platelet function, such as nonsteroidal anti-inflammatory drugs 
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(NSAIDs) or antiplatelet agents, should be carefully considered and monitored in HIV-infected individuals with 

platelet dysfunction.125 

 

Addressing underlying causes of platelet aberrations, such as HIV infection, opportunistic infections, or drug 

toxicity, is essential for effective management.125 Optimizing ART regimens to minimize adverse effects on platelet 

function and homeostasis may be necessary in cases where specific antiretroviral drugs are implicated in platelet 

abnormalities. Additionally, management of comorbidities, such as liver disease or renal insufficiency, which can 

affect platelet function and homeostasis, should be prioritized. Implementing preventive measures to reduce the risk 

of bleeding or thrombotic complications is important in HIV-infected individuals with platelet aberrations. This may 

include avoidance of activities or medications that increase the risk of bleeding, such as strenuous physical activity 

or anticoagulant therapy, in individuals with thrombocytopenia. Additionally, education and counseling regarding 

the signs and symptoms of bleeding or thrombotic events and appropriate management strategies should be provided 

to patients and healthcare providers. The management of platelet aberrations in HIV-infected individuals on ART 

often requires a multidisciplinary approach involving hematologists, infectious disease specialists, pharmacists, and 

other healthcare providers. Collaboration between healthcare providers is essential for coordinating care, optimizing 

treatment strategies, and addressing the diverse needs of HIV patients with platelet abnormalities. 

 

Conclusion:- 
Platelet aberrations represent a significant clinical concern in HIV-infected individuals receiving antiretroviral 

therapy (ART), with thrombocytopenia, platelet hyperactivity, and other platelet-related abnormalities contributing 

to a spectrum of hematological and non-hematological complications. Effective management of platelet aberrations 

requires a multifaceted approach that addresses underlying causes, prevents complications, and optimizes patient 

outcomes. Regular monitoring of platelet counts and function is essential for identifying platelet abnormalities and 

assessing the risk of bleeding or thrombotic complications in HIV-infected individuals on ART. Pharmacological 

interventions, such as platelet transfusions, corticosteroids, or immunoglobulin therapy, may be necessary to manage 

severe or symptomatic thrombocytopenia. Additionally, optimizing ART regimens to minimize adverse effects on 

platelet function and homeostasis is crucial for reducing the risk of platelet abnormalities in this population. 

 

Preventive measures, including avoidance of activities or medications that increase the risk of bleeding, education 

and counseling regarding bleeding or thrombotic events, and a multidisciplinary approach involving healthcare 

providers from various specialties, are essential components of effective management strategies for platelet 

aberrations in HIV-infected individuals on ART. 
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