ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/380127190
Aplastic Anemia and HIV: Clinical Features and Risk Factors

Article - April 2024

CITATIONS READS
2 25
1 author:

Emmanuel Ifeanyi Obeagu
Kampala International University (KIU)
1,630 PUBLICATIONS 21,998 CITATIONS

SEE PROFILE

All content following this page was uploaded by Emmanuel Ifeanyi Obeagu on 26 April 2024.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/380127190_Aplastic_Anemia_and_HIV_Clinical_Features_and_Risk_Factors?enrichId=rgreq-18d189d66f2f1d7127bc7127fb415ac2-XXX&enrichSource=Y292ZXJQYWdlOzM4MDEyNzE5MDtBUzoxMTQzMTI4MTIzOTA3NTEwOUAxNzE0MTUzNDcyMzQ5&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/380127190_Aplastic_Anemia_and_HIV_Clinical_Features_and_Risk_Factors?enrichId=rgreq-18d189d66f2f1d7127bc7127fb415ac2-XXX&enrichSource=Y292ZXJQYWdlOzM4MDEyNzE5MDtBUzoxMTQzMTI4MTIzOTA3NTEwOUAxNzE0MTUzNDcyMzQ5&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-18d189d66f2f1d7127bc7127fb415ac2-XXX&enrichSource=Y292ZXJQYWdlOzM4MDEyNzE5MDtBUzoxMTQzMTI4MTIzOTA3NTEwOUAxNzE0MTUzNDcyMzQ5&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-18d189d66f2f1d7127bc7127fb415ac2-XXX&enrichSource=Y292ZXJQYWdlOzM4MDEyNzE5MDtBUzoxMTQzMTI4MTIzOTA3NTEwOUAxNzE0MTUzNDcyMzQ5&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-18d189d66f2f1d7127bc7127fb415ac2-XXX&enrichSource=Y292ZXJQYWdlOzM4MDEyNzE5MDtBUzoxMTQzMTI4MTIzOTA3NTEwOUAxNzE0MTUzNDcyMzQ5&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kampala-International-University-KIU?enrichId=rgreq-18d189d66f2f1d7127bc7127fb415ac2-XXX&enrichSource=Y292ZXJQYWdlOzM4MDEyNzE5MDtBUzoxMTQzMTI4MTIzOTA3NTEwOUAxNzE0MTUzNDcyMzQ5&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-18d189d66f2f1d7127bc7127fb415ac2-XXX&enrichSource=Y292ZXJQYWdlOzM4MDEyNzE5MDtBUzoxMTQzMTI4MTIzOTA3NTEwOUAxNzE0MTUzNDcyMzQ5&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-18d189d66f2f1d7127bc7127fb415ac2-XXX&enrichSource=Y292ZXJQYWdlOzM4MDEyNzE5MDtBUzoxMTQzMTI4MTIzOTA3NTEwOUAxNzE0MTUzNDcyMzQ5&el=1_x_10&_esc=publicationCoverPdf

Elite  Journal of Haematology. Volume 2 issue 5(2024), Pp. 20-38
https://epjournals.com/journals/EJH

Aplastic Anemia and HIV: Clinical Features and Risk Factors

“Emmanuel Ifeanyi Obeagu

Department of Medical Laboratory Science, Kampala International University, Uganda.

“Corresponding authour: Emmanuel Ifeanyi Obeagu, Department of Medical Laboratory Science,
Kampala International University, Uganda, emmanuelobeagu@yahoo.com, ORCID: 0000-0002-
4538-0161

Abstract

Aplastic anemia, a rare but serious hematological disorder characterized by bone marrow failure,
has emerged as a recognized complication in individuals living with HIV/AIDS. This review
provides a comprehensive analysis of the clinical features and risk factors associated with the
development of aplastic anemia in the context of HIV infection. The pathophysiological
mechanisms underlying aplastic anemia in individuals living with HIV remain incompletely
understood but are believed to involve HIV-induced immunosuppression and dysregulation of the
immune system. Direct viral toxicity, immune-mediated destruction of hematopoietic stem cells,
and the release of pro-inflammatory cytokines have been implicated in the pathogenesis of aplastic
anemia. Clinical manifestations of aplastic anemia in individuals with HIV infection can vary
widely, ranging from asymptomatic pancytopenia to severe cytopenias with life-threatening
complications. Fatigue, weakness, pallor, mucosal bleeding, petechiae, and recurrent infections
are common clinical features. Prompt recognition and intervention are essential to prevent further
morbidity and mortality in severe cases of aplastic anemia, emphasizing the need for increased
awareness and vigilance among healthcare providers caring for HIV-infected individuals. Several
risk factors have been identified for the development of aplastic anemia in individuals living with
HIV, including advanced HIV disease, low CD4 cell counts, high viral load, concomitant
opportunistic infections, and exposure to myelosuppressive medications. Genetic predisposition
and host immune factors may also influence susceptibility to aplastic anemia.
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Introduction

Aplastic anemia represents a rare yet severe hematological disorder characterized by bone marrow
failure, resulting in diminished production of red blood cells, white blood cells, and platelets.
While idiopathic aplastic anemia and exposure to certain drugs or toxins are well-recognized
etiological factors, emerging evidence has identified HIV infection as a potential trigger for
aplastic anemia. The intersection of aplastic anemia and HIV/AIDS poses unique challenges for
healthcare providers, necessitating a thorough understanding of the interplay between these two
conditions. HIV-induced immunosuppression and dysregulation of the immune system have been
implicated in the pathogenesis of aplastic anemia, leading to impaired hematopoiesis and bone
marrow failure. However, the precise mechanisms underlying aplastic anemia in the context of
HIV infection remain incompletely understood, highlighting the need for further research to
elucidate these mechanisms and inform targeted therapeutic interventions.'*2

Clinically, individuals with HIV infection may present with a spectrum of hematological
abnormalities, ranging from cytopenias related to HIV itself to bone marrow suppression
secondary to opportunistic infections or medications. Aplastic anemia in individuals living with
HIV can manifest with varying degrees of severity, from mild pancytopenia to severe cytopenias
with life-threatening complications such as hemorrhage and infections. Timely recognition and
intervention are crucial to prevent further morbidity and mortality in these individuals,
underscoring the importance of heightened clinical awareness and vigilance. Diagnosing aplastic
anemia in individuals with HIV infection requires a comprehensive evaluation, including a detailed
medical history, physical examination, laboratory testing, and bone marrow examination.
Peripheral blood counts demonstrating pancytopenia, along with a hypocellular bone marrow on
biopsy, are key diagnostic criteria. However, distinguishing aplastic anemia from other causes of
bone marrow failure, such as infections, toxins, or autoimmune disorders, can pose diagnostic
challenges, highlighting the importance of a systematic approach to diagnosis. Several risk factors
have been implicated in the development of aplastic anemia in individuals living with HIVV/AIDS,
including advanced HIV disease, low CD4 cell counts, high viral load, concomitant opportunistic
infections, and exposure to myelosuppressive medications. Genetic predisposition and host
immune factors may also influence susceptibility to aplastic anemia. Identifying and mitigating
these risk factors are essential for preventing the development of aplastic anemia and optimizing
patient outcomes in this vulnerable population.**-%’

Pathophysiological Mechanisms

The pathophysiological mechanisms underlying aplastic anemia in individuals living with
HIV/AIDS are multifaceted and involve a complex interplay between viral infection, immune
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dysregulation, and bone marrow suppression. HIV infection is known to induce profound
immunosuppression by targeting CD4+ T lymphocytes, leading to a state of chronic immune
activation and dysfunction. This immune dysregulation not only compromises the body's ability
to mount an effective antiviral response but also disrupts normal hematopoiesis, contributing to
the development of aplastic anemia. Direct viral toxicity is one proposed mechanism by which
HIV may contribute to bone marrow failure and aplastic anemia. HIV has been shown to infect
hematopoietic progenitor cells and bone marrow stromal cells, disrupting their function and
impairing hematopoiesis. Additionally, HIVV-encoded proteins, such as Tat and gp120, can induce
apoptosis of hematopoietic cells and inhibit their proliferation, further exacerbating bone marrow
suppression, 2940

Immune-mediated destruction of hematopoietic stem cells is another proposed mechanism
underlying aplastic anemia in individuals with HIV/AIDS. Chronic immune activation and
dysregulation in HIV-infected individuals may lead to aberrant activation of cytotoxic T cells and
natural Killer cells, resulting in the destruction of hematopoietic progenitor cells in the bone
marrow. Furthermore, dysregulation of cytokine signaling, including elevated levels of pro-
inflammatory cytokines such as tumor necrosis factor-alpha (TNF-a)) and interferon-gamma (IFN-
v), may contribute to the pathogenesis of aplastic anemia by promoting apoptosis of hematopoietic
cells and inhibiting their differentiation. In addition to direct viral effects and immune-mediated
mechanisms, dysregulation of the bone marrow microenvironment may also play a role in the
pathogenesis of aplastic anemia in individuals living with HIV/AIDS. HIV-induced inflammation
and fibrosis within the bone marrow niche can disrupt the supportive microenvironment necessary
for hematopoietic stem cell maintenance and differentiation. Furthermore, alterations in the
expression of chemokines, growth factors, and adhesion molecules within the bone marrow
microenvironment may impair hematopoietic stem cell homing, proliferation, and differentiation,
contributing to bone marrow failure.#-°

Clinical Manifestations

Clinical manifestations of aplastic anemia in individuals living with HIV/AIDS can vary widely
in severity and presentation, ranging from asymptomatic cytopenias to life-threatening
complications. The hallmark feature of aplastic anemia is pancytopenia, characterized by reduced
counts of red blood cells, white blood cells, and platelets in the peripheral blood. However, the
clinical manifestations may be nonspecific and overlap with those of HIV infection or other
hematological disorders, making diagnosis challenging. Symptoms of aplastic anemia may include
fatigue, weakness, pallor, and exertional dyspnea due to anemia resulting from decreased red blood
cell production. Patients may also experience recurrent or severe infections due to neutropenia,
which predisposes them to bacterial, fungal, and viral infections. Mucosal bleeding, petechiae,
ecchymoses, and purpura may occur as a consequence of thrombocytopenia, leading to an
increased risk of spontaneous bleeding or prolonged bleeding after minor trauma. Additionally,
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patients may present with signs of bone marrow failure, such as fever, night sweats, and bone pain,
reflecting the underlying hematological dysfunction.>¢-%

In severe cases of aplastic anemia, patients may develop life-threatening complications, including
hemorrhage, sepsis, and organ failure. Hemorrhagic manifestations can range from mild mucosal
bleeding to severe gastrointestinal bleeding, intracranial hemorrhage, or hemodynamic instability.
Sepsis can occur secondary to opportunistic infections resulting from neutropenia, posing a
significant risk of morbidity and mortality. Furthermore, complications such as acute respiratory
distress syndrome (ARDS), acute kidney injury (AKI), and disseminated intravascular coagulation
(DIC) may arise in the setting of severe bone marrow suppression and immune dysregulation.
Diagnosis of aplastic anemia in individuals living with HIV/AIDS requires a comprehensive
evaluation, including a detailed medical history, physical examination, and laboratory testing.
Peripheral blood counts typically demonstrate pancytopenia, with decreased levels of hemoglobin,
white blood cells, and platelets. Bone marrow examination is essential for confirming the
diagnosis, demonstrating hypocellularity with decreased numbers of hematopoietic precursor
cells. However, bone marrow examination may be deferred or delayed in the presence of active
HIV infection or severe thrombocytopenia due to the risk of bleeding complications.”®-8

Diagnostic Criteria

The diagnosis of aplastic anemia in individuals living with HIV/AIDS requires a comprehensive
evaluation that includes clinical assessment, laboratory testing, and bone marrow examination.
Aplastic anemia is characterized by pancytopenia, with decreased levels of red blood cells
(anemia), white blood cells (leukopenia), and platelets (thrombocytopenia) in the peripheral blood.
Hemoglobin levels are typically below the reference range, with absolute neutrophil counts and
platelet counts similarly decreased. The degree of cytopenia may vary, ranging from mild to
severe, depending on the extent of bone marrow suppression. Bone marrow examination is
essential for confirming the diagnosis of aplastic anemia and assessing the degree of bone marrow
suppression. Bone marrow biopsy typically reveals hypocellularity, with markedly reduced
numbers of hematopoietic precursor cells and an absence of significant reticulin fibrosis or
infiltration by malignant cells. The presence of less than 25% cellularity in the bone marrow, along
with reduced numbers of hematopoietic precursors, is consistent with the diagnosis of aplastic
anemia. The diagnosis of aplastic anemia requires the exclusion of other potential causes of bone
marrow failure, such as infections, toxins, medications, autoimmune disorders, and malignancies.
Laboratory testing may include serological assays for infectious agents, assessment of toxic
exposures, evaluation of autoimmune markers, and screening for hematologic malignancies. In
individuals living with HIV/AIDS, differentiation from HIV-related cytopenias and opportunistic
infections is particularly important.86-106

Aplastic anemia is characterized by a hypocellular bone marrow without significant dysplastic
changes in the hematopoietic precursors. Dysplastic features, such as abnormal cell morphology,
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nuclear abnormalities, or cytogenetic abnormalities, may suggest alternative diagnoses, such as
myelodysplastic syndrome (MDS) or leukemia. Therefore, careful examination of bone marrow
aspirate and biopsy specimens is essential to rule out dysplastic hematopoiesis. The diagnosis of
aplastic anemia should be considered in the appropriate clinical context, particularly in individuals
with HIV/AIDS who present with unexplained cytopenias, bone marrow suppression, or signs of
bone marrow failure. Close collaboration between hematologists, infectious disease specialists,
and HIV care providers is essential to ensure accurate diagnosis and appropriate management of
aplastic anemia in this vulnerable population.107-112

Risk Factors

Several risk factors have been identified for the development of aplastic anemia in individuals
living with HIV/AIDS, shedding light on the multifaceted nature of this hematological
complication. Individuals with advanced HIV disease, characterized by low CD4 cell counts and
high viral loads, are at increased risk of developing aplastic anemia. HIV-induced
immunosuppression and dysregulation of the immune system contribute to bone marrow
suppression and impaired hematopoiesis, predisposing individuals to aplastic anemia. Low CD4
cell counts, a hallmark of HIV-induced immunosuppression, have been associated with an elevated
risk of aplastic anemia. CD4 cells play a crucial role in immune regulation and hematopoiesis, and
their depletion can disrupt normal bone marrow function, leading to bone marrow failure and
cytopenias. High HIV viral load, reflecting uncontrolled viral replication and disease progression,
is another risk factor for the development of aplastic anemia. Viral replication within the bone
marrow and direct viral toxicity to hematopoietic progenitor cells may contribute to bone marrow
suppression and the development of cytopenias.t312?

Opportunistic infections, common in individuals living with HIV/AIDS, can exacerbate bone
marrow suppression and increase the risk of aplastic anemia. Certain opportunistic infections, such
as cytomegalovirus (CMV), Epstein-Barr virus (EBV), and mycobacterial infections, may directly
affect hematopoietic progenitor cells or induce immune-mediated destruction of bone marrow
cells. Exposure to myelosuppressive medications, including antiretroviral therapy (ART) and
chemotherapeutic agents used to treat HIV-related malignancies, is a known risk factor for aplastic
anemia. Certain ART regimens, particularly those containing zidovudine (AZT) or other
nucleoside reverse transcriptase inhibitors (NRTIs), have been associated with bone marrow
toxicity and the development of cytopenias. Genetic factors may predispose certain individuals to
the development of aplastic anemia in the setting of HIV/AIDS. Polymorphisms in genes involved
in immune regulation, hematopoiesis, and drug metabolism may influence susceptibility to bone
marrow suppression and the development of cytopenias. Dysregulation of the host immune
response, including aberrant activation of cytotoxic T cells, natural Killer cells, and pro-
inflammatory cytokines, may contribute to bone marrow suppression and the pathogenesis of
aplastic anemia in individuals living with HIV/AIDS. 123132
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Management Strategies

The management of aplastic anemia in individuals living with HIV/AIDS requires a
multidisciplinary approach aimed at addressing underlying bone marrow suppression, managing
concurrent HIV infection, and preventing complications associated with cytopenias. Treatment
strategies may include supportive care, immunosuppressive therapy, hematopoietic stem cell
transplantation (HSCT), and management of underlying HIV infection. Supportive measures are
essential for managing complications associated with aplastic anemia and improving quality of
life. This may include blood transfusions to correct anemia and thrombocytopenia, antimicrobial
therapy to prevent and treat infections, and hematopoietic growth factors, such as erythropoietin
and granulocyte colony-stimulating factor (G-CSF), to stimulate red blood cell and white blood
cell production. Immunosuppressive therapy, typically with a combination of antithymocyte
globulin (ATG) and cyclosporine, is a cornerstone of treatment for aplastic anemia. This regimen
aims to suppress aberrant immune responses and promote hematopoietic recovery. However, the
use of immunosuppressive therapy in individuals with HIV/AIDS requires careful consideration
of potential drug interactions, overlapping toxicities with antiretroviral medications, and risk of
opportunistic infections. 133142

Hematopoietic Stem Cell Transplantation (HSCT) offers a curative option for individuals with
severe or refractory aplastic anemia who have an available matched donor. However, HSCT in
individuals living with HIV/AIDS presents unique challenges, including increased risk of graft-
versus-host disease (GVHD), opportunistic infections, and HIV-related complications. Selecting
appropriate candidates for HSCT and optimizing HIV management before and after transplantation
are crucial for successful outcomes. Optimal management of HIV infection is essential for
individuals with aplastic anemia and concurrent HIV/AIDS. This may include initiation or
optimization of antiretroviral therapy (ART) to suppress viral replication, restore immune function,
and reduce the risk of opportunistic infections. Close monitoring of HIV viral load, CD4 cell
counts, and ART adherence is necessary to ensure effective HIV control and prevent HIV-related
complications. Prevention of complications associated with aplastic anemia, such as infections and
bleeding, is paramount. This may involve prophylactic antimicrobial therapy, infection control
measures, and regular monitoring of hematologic parameters to detect and manage cytopenias
promptly. Additionally, avoiding myelotoxic medications and environmental exposures is
important for minimizing further bone marrow suppression. Psychological support, nutritional
counseling, and social services play a crucial role in supporting individuals living with HIV/AIDS
and aplastic anemia. Addressing psychosocial needs, providing nutritional support, and connecting
patients with community resources can help improve treatment adherence, quality of life, and
overall well-being. 143151

Conclusion
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Aplastic anemia represents a significant hematological complication in individuals living with
HIV/AIDS, characterized by bone marrow failure and pancytopenia. Supportive care measures,
including blood transfusions, antimicrobial therapy, and hematopoietic growth factors, play a
crucial role in managing symptoms and improving quality of life. Immunosuppressive therapy,
typically with antithymocyte globulin and cyclosporine, is a cornerstone of treatment for
individuals with aplastic anemia, aiming to suppress aberrant immune responses and promote
hematopoietic recovery. However, the use of immunosuppressive therapy in the context of
HIV/AIDS requires careful consideration of potential drug interactions and overlapping toxicities
with antiretroviral medications.

Hematopoietic stem cell transplantation offers a curative option for individuals with severe or
refractory aplastic anemia but presents unique challenges in individuals living with HIV/AIDS,
including increased risk of graft-versus-host disease and opportunistic infections. Optimal
management of HIV infection is essential for individuals with aplastic anemia and concurrent
HIV/AIDS, requiring initiation or optimization of antiretroviral therapy to suppress viral
replication and restore immune function. Prevention of complications associated with aplastic
anemia, such as infections and bleeding, is paramount, necessitating prophylactic antimicrobial
therapy, infection control measures, and close monitoring of hematologic parameters.
Additionally, psychosocial support, nutritional counseling, and social services play a crucial role
in supporting individuals living with HIV/AIDS and aplastic anemia, addressing their unique needs
and improving treatment adherence and quality of life.
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