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Abstract

Aplastic anemia (AA) is a severe hematological disorder characterized by the failure of bone
marrow to produce adequate blood cells, leading to anemia, thrombocytopenia, and leukopenia. In
individuals living with HIV, the pathogenesis of AA is intricately linked to the immune
dysregulation induced by the viral infection. This review explores the role of immune
dysregulation in the development and progression of AA in HIV-positive patients, focusing on the
impacts of HIV-induced T-cell dysfunction, aberrant cytokine profiles, and autoimmune responses
on hematopoietic stem cells and bone marrow function. The interplay between HIV and immune
dysregulation complicates the clinical presentation and management of AA. HIV-associated
immune dysfunction, including the depletion of CD4+ T cells and the activation of CD8+ T cells,
contributes to an environment that fosters bone marrow failure. Elevated levels of inflammatory
cytokines and the presence of autoantibodies further exacerbate the condition by targeting
hematopoietic cells or their precursors, leading to impaired hematopoiesis.

Keywords: Immune Dysregulation, Aplastic Anemia, HIV, Pathogenesis, T-Cell Dysfunction
Introduction

Aplastic anemia (AA) is a life-threatening hematological disorder characterized by the insufficient
production of blood cells due to the failure of hematopoietic stem cells in the bone marrow. This
condition leads to severe cytopenias, including anemia, thrombocytopenia, and leukopenia, which
significantly impact patient health and quality of life. The pathogenesis of AA is complex and
involves a multifaceted interplay of genetic, environmental, and immune factors. In individuals
living with HIV, the development and progression of AA are further complicated by the immune
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dysregulation associated with the viral infection. HIV infection induces profound alterations in the
immune system, primarily through the depletion of CD4+ T cells and the dysregulation of other
immune cell populations. These changes contribute to a state of chronic inflammation and immune
dysfunction, which can influence the development of various hematological disorders, including
AA. The impact of HIV-induced immune dysregulation on the pathogenesis of AA is an area of
active research, as understanding these mechanisms is crucial for optimizing patient management
and treatment strategies. Immune dysregulation in HIV-positive patients involves a range of
immune alterations, including the activation of CD8+ T cells, increased production of
inflammatory cytokines, and the development of autoantibodies. These factors collectively
contribute to an environment that may adversely affect hematopoietic stem cells and the bone
marrow microenvironment. The presence of such immune-mediated changes can exacerbate or
even trigger the development of AA, complicating the clinical picture and management of both
conditions.!?

The clinical manifestations of AA in HIV-positive individuals often mirror those seen in the general
population but are complicated by HIV-related factors. Symptoms such as fatigue, recurrent
infections, and bleeding tendencies are common, and the diagnosis involves a combination of
clinical assessment, laboratory testing, and bone marrow examination. Differentiating AA from
other HIV-related hematological abnormalities can be challenging and requires a thorough
evaluation to ensure accurate diagnosis and appropriate treatment. Management of AA in the
context of HIV necessitates a comprehensive approach that addresses both the hematological
disorder and the underlying viral infection. Treatment strategies for AA may include
immunosuppressive therapy, growth factors, and hematopoietic stem cell transplantation.
However, the management of HIV adds another layer of complexity, requiring careful coordination
between antiretroviral therapy (ART) and AA treatments to avoid potential drug interactions and
adverse effects. The interplay between HIV-induced immune dysregulation and AA underscores
the need for integrated care approaches. Effective management of AA in HIV-positive patients
requires collaboration among hematologists, infectious disease specialists, and other healthcare
providers. A holistic approach that considers the impact of HIV on immune function and the
potential effects on bone marrow health is essential for improving patient outcomes and quality of
life.6-10

Pathophysiology of Immune Dysregulation in HIV

The pathophysiology of immune dysregulation in HIV involves a complex interplay of viral,
cellular, and molecular factors that collectively disrupt normal immune function. Understanding
these mechanisms is essential for comprehending how HIV-induced immune dysregulation
contributes to the development of hematological disorders such as aplastic anemia (AA). HIV
primarily targets CD4+ T cells, which play a central role in orchestrating immune responses. The
progressive depletion of these cells is a hallmark of HIV infection and leads to severe
immunosuppression. CD4+ T cells are crucial for activating and regulating both innate and
adaptive immune responses. Their loss results in impaired antigen presentation, reduced activation
of CD8+ cytotoxic T cells, and diminished production of cytokines that support the function of
other immune cells. This depletion weakens the immune system's ability to respond to infections
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and malignancies and can contribute to the development of autoimmune conditions and
hematological disorders. In addition to CD4+ T cell depletion, HIV infection induces chronic
activation of CD8+ T cells. These cells become hyperactivated, exhibiting increased expression of
activation markers and cytotoxic molecules. Chronic activation of CD8+ T cells is associated with
immune exhaustion, characterized by the upregulation of inhibitory receptors such as PD-1 and
CTLA-4. This state of exhaustion impairs the ability of CD8+ T cells to effectively eliminate
infected cells and contributes to the overall immune dysfunction observed in HIV infection.
Moreover, the increased production of inflammatory cytokines by activated CD8+ T cells can
further exacerbate immune dysregulation and damage hematopoietic tissues.!!"!

HIV infection is associated with alterations in cytokine production, resulting in a pro-inflammatory
state. Elevated levels of inflammatory cytokines, such as tumor necrosis factor-alpha (TNF-a),
interleukin-6 (IL-6), and interferon-gamma (IFN-y), are commonly observed in HIV-positive
individuals. These cytokines can contribute to chronic inflammation and immune activation, which
adversely affects the bone marrow microenvironment. Inflammatory cytokines can interfere with
hematopoiesis by promoting apoptosis of hematopoietic cells, disrupting normal bone marrow
function, and contributing to the development of conditions like aplastic anemia. HIV infection
can lead to the development of autoimmune responses, including the production of autoantibodies
that target hematopoietic cells or their precursors. The loss of immune tolerance, coupled with
chronic antigenic stimulation by HIV, can trigger the formation of autoantibodies against various
hematological components. These autoantibodies can directly damage hematopoietic stem cells or
disrupt the bone marrow environment, leading to impaired blood cell production and contributing
to the pathogenesis of AA. The interaction between HIV-induced immune dysregulation and
hematopoietic stem cells (HSCs) is a critical factor in the development of AA. The bone marrow
microenvironment in HIV-positive patients is altered by the presence of inflammatory cytokines
and immune cells, which can negatively impact HSC function. Chronic inflammation and immune-
mediated damage can impair the ability of HSCs to proliferate and differentiate into mature blood
cells, leading to the development of AA. Additionally, the presence of HIV in the bone marrow
can directly affect HSCs, further compromising hematopoiesis. 62

HIV-induced immune dysregulation also affects the bone marrow microenvironment, which is
essential for maintaining normal hematopoiesis. The bone marrow stroma, including mesenchymal
stem cells and supportive cells, can be altered by HIV infection and associated inflammatory
processes. These changes can disrupt the normal signaling and support functions required for
hematopoiesis, contributing to the development of AA. The interplay between immune cells and
the bone marrow stroma is critical in understanding how HIV-related immune dysregulation affects
hematopoiesis. HIV-positive individuals often have other co-morbidities that can further
complicate immune dysregulation and its effects on hematopoiesis. Conditions such as chronic
viral infections, opportunistic infections, and other chronic diseases can exacerbate the impact of
HIV on the immune system and bone marrow function. The cumulative effect of these factors can
lead to a more severe presentation of AA and other hematological disorders. Addressing the
underlying immune dysfunction through antiretroviral therapy (ART) and targeted interventions
can help mitigate the impact of HIV on hematopoiesis. Additionally, managing chronic
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inflammation and autoimmune responses is essential for improving patient outcomes and
preventing further complications.?!?

Immune Dysregulation and Hematopoietic Stem Cells

Immune dysregulation induced by HIV has significant implications for hematopoietic stem cells
(HSCs) and their function. Hematopoietic stem cells are critical for the generation of all blood cell
types and are situated in the bone marrow, where they rely on a supportive microenvironment to
thrive and produce mature blood cells. The disruptions caused by HIV-induced immune
dysregulation can impair HSC function and contribute to the development of conditions such as
aplastic anemia (AA). HIV infection leads to an elevated production of pro-inflammatory
cytokines, such as tumor necrosis factor-alpha (TNF-a), interleukin-6 (IL-6), and interferon-
gamma (IFN-y). These cytokines can adversely affect HSCs by creating a hostile bone marrow
microenvironment. Inflammatory cytokines can promote apoptosis of HSCs and progenitor cells,
thus reducing their numbers and impairing their ability to replenish blood cell populations. Chronic
inflammation and oxidative stress induced by these cytokines can further exacerbate HSC damage
and contribute to bone marrow failure. The bone marrow microenvironment, or niche, provides
critical support to HSCs through cellular interactions and secreted factors that regulate their
proliferation, differentiation, and survival. HIV-induced immune dysregulation can disrupt this
microenvironment by altering the function of stromal cells and other supportive elements within
the bone marrow. The inflammatory milieu created by HIV infection can lead to changes in the
expression of adhesion molecules and growth factors that are essential for maintaining HSC
function. This disruption can compromise the ability of HSCs to thrive and contribute to the
development of AA.26-30

HIV-associated immune dysregulation can lead to the production of autoantibodies that target
hematopoietic cells or their precursors. Autoimmune responses can directly damage HSCs or
interfere with their ability to function properly. Autoantibodies may bind to cell surface antigens
on HSCs, leading to their destruction or functional impairment. Additionally, autoimmune-
mediated inflammation can create a detrimental environment for HSCs, further contributing to
their dysfunction and the development of bone marrow failure. Immune dysregulation in HIV-
positive individuals can also affect the differentiation and lineage commitment of hematopoietic
progenitor cells. Abnormal cytokine signaling and immune-mediated effects can skew the
differentiation of progenitor cells, leading to an imbalance in the production of various blood cell
types. For instance, increased levels of inflammatory cytokines may promote myeloid over
lymphoid lineage commitment, disrupting normal hematopoiesis and contributing to the
development of hematological disorders such as AA. HIV-positive individuals are at increased risk
for opportunistic infections, which can further impact HSC function. Infections can exacerbate
inflammation and contribute to a more severe immune dysregulation, compounding the effects on
hematopoiesis. The presence of opportunistic infections can also directly affect bone marrow
function by inducing additional stress and damage to HSCs. Managing these infections is crucial
for preserving HSC function and preventing further deterioration of hematological health.3!-°
Chronic activation of immune cells, such as CD8+ T cells, is a hallmark of HIV infection and can
have adverse effects on HSCs. Persistent immune activation can lead to the release of cytotoxic

Citation: Obeagu EI, Kanu SN. Role of Immune Dysregulation in Aplastic Anemia Pathogenesis
in HIV. Elite Journal of Health Science, 2024; 2(9): 112-128

4


https://epjournals.com/journals/EJHS

Elite Journal of Health Sciences. Volume 2 Issue 9(2024), Pp. 112-128

https://epjournals.com/journals/EJHS

mediators and inflammatory cytokines that are detrimental to HSCs. Additionally, immune
exhaustion characterized by the upregulation of inhibitory receptors can impair the ability of
immune cells to effectively regulate hematopoiesis. This dysregulation contributes to an increased
risk of developing hematological disorders, including AA. Therapeutic approaches must address
both the underlying HIV infection and the associated immune dysfunction. Antiretroviral therapy
(ART) can help control HIV and reduce immune activation, potentially improving HSC function
and bone marrow health. Additionally, targeting inflammatory cytokines and autoimmune
responses may help mitigate their effects on HSCs and improve treatment outcomes. >3

Cytokine Profiles and Autoimmunity
Cytokine Profiles

In HIV infection, the cytokine profile is profoundly altered, contributing to immune dysregulation
and influencing the development of hematological disorders such as aplastic anemia (AA).
Cytokines are crucial signaling molecules that mediate and regulate immune responses, and their
dysregulation can have significant impacts on hematopoiesis and overall immune function.

1. Pro-inflammatory Cytokines

HIV infection is characterized by elevated levels of pro-inflammatory cytokines, including tumor
necrosis factor-alpha (TNF-a), interleukin-6 (IL-6), and interferon-gamma (IFN-y). These
cytokines contribute to a chronic inflammatory state that can adversely affect bone marrow
function. TNF-a and IFN-y, in particular, have been implicated in promoting apoptosis of
hematopoietic stem cells (HSCs) and progenitor cells, leading to decreased blood cell production.
Elevated IL-6 levels are associated with anemia and other hematological abnormalities and can
interfere with erythropoiesis by inhibiting erythropoietin production and activity.>**

2. Interferon-Gamma and Hematopoiesis

Interferon-gamma (IFN-y) is a key cytokine in the Thl response and is known to have potent
effects on hematopoiesis. In the context of HIV infection, increased levels of IFN-y can contribute
to bone marrow suppression and impaired hematopoiesis. IFN-y can induce the expression of
indoleamine 2,3-dioxygenase (IDO), an enzyme that depletes tryptophan and generates
kynurenine, both of which can have detrimental effects on HSC function and contribute to
anemia.*!

3. Transforming Growth Factor-Beta (TGF-)

Transforming growth factor-beta (TGF-f) is another cytokine with a role in immune regulation
and hematopoiesis. Elevated levels of TGF-B in HIV infection can contribute to fibrosis and
remodeling of the bone marrow microenvironment, further impairing HSC function and
hematopoiesis. TGF-B can also inhibit the proliferation and differentiation of hematopoietic
progenitor cells, exacerbating anemia and other hematological disorders.*

Autoimmunity
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Autoimmune phenomena are common in HIV infection and can significantly impact the
pathogenesis of aplastic anemia. The immune dysregulation associated with HIV can lead to the
development of autoantibodies that target hematopoietic cells or their precursors, contributing to
bone marrow failure.

1. Autoantibodies and Hematopoiesis

The presence of autoantibodies against hematopoietic cells, such as red blood cells, platelets, and
white blood cells, can result in their destruction or impaired production. In HIV-positive patients,
autoantibodies against hematopoietic stem cells and progenitor cells have been observed. These
autoantibodies can trigger autoimmune hemolytic anemia, autoimmune thrombocytopenia, and
other hematological abnormalities, leading to or exacerbating aplastic anemia.**3

2. Mechanisms of Autoimmunity

The development of autoimmunity in HIV infection is influenced by several factors, including
chronic antigenic stimulation, loss of immune tolerance, and dysregulation of regulatory T cells.
The chronic presence of HIV antigens can lead to continuous activation of the immune system,
which may result in the breakdown of self-tolerance and the production of autoantibodies.
Additionally, the depletion of regulatory T cells, which normally help maintain immune tolerance,
further contributes to the development of autoimmune responses. ¢+’

3. Clinical Implications of Autoimmunity

Autoimmunity in HIV-positive patients with AA can complicate diagnosis and treatment. The
presence of autoantibodies can interfere with the efficacy of treatments and contribute to a more
severe clinical presentation. For instance, patients with autoimmune hemolytic anemia may require
additional therapies, such as corticosteroids or immunosuppressive agents, to manage their
autoimmune symptoms. Addressing these autoimmune aspects is crucial for optimizing treatment
outcomes and improving patient care.**+

4. Therapeutic Considerations

Managing autoimmunity in the context of HIV-related aplastic anemia involves a multi-faceted
approach. Antiretroviral therapy (ART) plays a critical role in controlling HIV replication and
reducing immune activation, which may help mitigate some of the autoimmune responses.
Additionally, targeted therapies aimed at modulating immune function and managing
autoantibodies may be necessary. Understanding the interplay between cytokine profiles,
autoimmunity, and hematopoiesis is essential for developing effective treatment strategies for
patients with AA and HIV.3*>!

Clinical Features

Aplastic anemia (AA) in HIV-infected patients presents with a range of clinical features that are
reflective of the underlying hematologic dysfunction and the effects of HIV on the bone marrow.
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The clinical manifestations of AA can be diverse and may overlap with symptoms of advanced
HIV disease, complicating diagnosis. Patients with AA commonly exhibit symptoms of anemia,
which can include fatigue, pallor, dyspnea, and weakness. Anemia in AA is typically normocytic
and normochromic, reflecting the reduced production of red blood cells rather than their
destruction. The severity of symptoms often correlates with the degree of anemia, and patients
may experience significant functional impairment due to reduced oxygen-carrying capacity.
Thrombocytopenia is another prominent feature of AA, characterized by a low platelet count. This
condition increases the risk of bleeding and bruising. Patients may present with petechiae, purpura,
and mucosal bleeding (e.g., gingival bleeding). Severe thrombocytopenia can lead to spontaneous
bleeding events and is a critical concern in the management of AA. Leukopenia, or a reduced white
blood cell count, is common in AA and can significantly impair the patient’s ability to fight
infections. Patients with AA may present with recurrent or severe infections due to neutropenia.
The risk of infections is further compounded in HI'V-infected individuals due to their compromised
immune system, leading to frequent hospitalizations and a higher burden of opportunistic
infections. Other clinical manifestations of bone marrow failure can include signs of hypoplastic
marrow, such as a lack of granulocyte precursors on peripheral blood smears. These signs may be
subtle but can be indicative of the underlying marrow dysfunction associated with AA 53¢

Diagnostic Evaluation

The diagnosis of AA in HIV-infected patients requires a comprehensive evaluation to differentiate
it from other conditions and to understand the extent of hematologic involvement.

2.1. Laboratory Tests

e Complete Blood Count (CBC): A CBC is essential for identifying anemia,
thrombocytopenia, and leukopenia. The peripheral blood smear may reveal features
consistent with AA, such as reduced numbers of red blood cell precursors, platelets, and
white blood cell precursors.”’

e Bone Marrow Examination: A bone marrow biopsy and aspirate are critical for
diagnosing AA. In AA, bone marrow examination typically reveals hypocellular marrow
with a reduction in hematopoietic cells and an increased fat content. This finding helps
differentiate AA from other conditions such as myelodysplastic syndromes or leukemias.>®

Viral Load and CD4+ Count

o HIV Viral Load: Measuring the HIV viral load helps assess the level of viral replication.
High viral loads can contribute to immune dysregulation and may complicate the
management of AA.%

e CD4+ Count: Monitoring CD4+ T-cell counts is crucial in HIV-infected patients as low
counts indicate advanced immunosuppression. While CD4+ count itself is not directly
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diagnostic of AA, it provides context regarding the patient's overall immune status and
potential risk for complications.*

Autoimmune Workup

The presence of autoantibodies against hematopoietic cells (such as anti-platelet antibodies) can
support the diagnosis of autoimmune-related AA. Autoimmune workup is essential to rule out
other causes of bone marrow failure and to tailor treatment approaches.!

Exclusion of Secondary Causes

It is important to exclude secondary causes of bone marrow failure, including infections, drug-
induced suppression (such as antiretrovirals), and nutritional deficiencies. Tests for common
infections and a review of the patient’s medication history are integral to this evaluation.®?

Genetic and Molecular Studies

In some cases, genetic testing may be considered to identify inherited causes of aplastic anemia or
to evaluate for conditions with similar presentations. This is more common in non-HIV related AA
but may be relevant in specific cases where a genetic predisposition is suspected.®

Differential Diagnosis

The differential diagnosis of AA includes conditions such as myelodysplastic syndromes, acute
leukemia, and other types of bone marrow disorders. Careful evaluation of clinical features,
laboratory findings, and bone marrow morphology is necessary to distinguish AA from these
conditions.%

Management Strategies
1. Antiretroviral Therapy (ART)

Effective management of aplastic anemia (AA) in HIV-infected patients begins with controlling
HIV replication through antiretroviral therapy (ART). ART is essential not only for managing HIV
but also for reducing immune dysregulation and inflammation, which can contribute to the
development and progression of AA. The choice of ART regimen should be based on the patient’s
individual needs, HIV viral load, and potential drug interactions. Effective ART can help stabilize
the immune system and mitigate the inflammatory environment that exacerbates AA. Regular
monitoring of HIV viral load and CD4+ counts is critical to assess the effectiveness of ART and
to ensure that the patient’s immune system is supported, which can indirectly benefit
hematopoiesis.5>-%

2. Supportive Care

Supportive care is a cornerstone of managing AA, particularly in HIV-infected patients who may
have additional complications. Blood transfusions are often necessary to manage anemia and
thrombocytopenia. Red blood cell transfusions can alleviate symptoms of anemia, while platelet
transfusions are crucial for managing bleeding risks. Care must be taken to minimize the risk of
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transfusion-related complications and infections. Given the heightened risk of infections in both
HIV and AA, prophylactic measures and prompt treatment of infections are essential. This includes
administering vaccines (where appropriate), using prophylactic antibiotics, and providing prompt
treatment for any infections that arise.®’¢®

3. Immunosuppressive Therapy

Immunosuppressive therapy is used to manage AA when the condition is associated with
autoimmune mechanisms. This is particularly relevant when autoimmunity is suspected to be
contributing to bone marrow failure. Corticosteroids such as prednisone can help suppress
immune-mediated destruction of hematopoietic cells and improve blood counts in some patients.
However, long-term use must be carefully managed to avoid exacerbating opportunistic infections
and other side effects. Agents such as antithymocyte globulin (ATG) and cyclosporine are
sometimes used to suppress immune activity and promote hematopoiesis. These treatments may

be considered based on the patient’s specific clinical scenario and response to initial therapies.®
71

4. Hematopoietic Stem Cell Transplantation (HSCT)

Hematopoietic stem cell transplantation (HSCT) can be a curative approach for AA, especially in
cases where other treatments have failed or the patient has severe disease. HSCT requires careful
patient selection and donor matching. In HIV-positive patients, achieving an undetectable viral
load and a robust immune response are critical prerequisites for successful transplantation.
Conditioning regimens are used to prepare the patient’s bone marrow for the transplant. This
process involves chemotherapy and/or radiation to eradicate the defective bone marrow and create
space for the transplanted stem cells.”>”?

5. Targeted Therapies

Emerging targeted therapies aim to address specific pathways involved in AA and HIV-related
immune dysregulation.

o Eltrombopag: This thrombopoietin receptor agonist can stimulate platelet production and
is used in patients with thrombocytopenia. While primarily used in non-HIV settings, its
role in HIV-infected patients with AA is under investigation.’

e Other Novel Agents: Research into new therapies that target specific cytokines or
signaling pathways involved in AA is ongoing. These agents may provide additional
options for managing AA in the context of HIV.

6. Management of Co-morbidities

Addressing co-morbid conditions is essential in the comprehensive management of AA in HIV-
infected patients. Patients with AA and HIV may experience nutritional deficiencies that can
impact their overall health and hematopoiesis. Nutritional assessment and support are important to
improve patient outcomes. Addressing other complications of HIV, such as opportunistic infections
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and organ dysfunction, can help improve overall health and support better management of AA.”*
76

7. Monitoring and Follow-Up

Ongoing monitoring and follow-up are critical for managing AA in HIV-infected patients. Regular
blood tests to monitor hematologic parameters and assess response to treatment are essential.
Follow-up care should also include monitoring for potential complications of both AA and HIV
therapies. Educating patients about their condition, treatment options, and the importance of
adherence to both HIV and AA management strategies is crucial for optimizing outcomes.””’8

8. Multidisciplinary Approach

A multidisciplinary approach involving hematologists, infectious disease specialists, and other
healthcare professionals is key to managing AA in HIV-infected patients effectively. Coordinated
care between specialists ensures comprehensive management of both HIV and AA, addressing all
aspects of the patient’s health and improving overall treatment outcomes.”

Challenges in Management

Managing aplastic anemia (AA) in patients with HIV presents several unique challenges due to
the interplay between the two conditions and their respective treatments. Addressing these
challenges requires a nuanced approach that considers both the hematological and infectious
aspects of care.

1. Drug Interactions and Adverse Effects

Antiretroviral therapy (ART) is central to managing HIV but can interact with treatments for AA,
complicating care. For example, certain antiretroviral drugs may affect the metabolism of
immunosuppressive agents or other medications used in AA management. These interactions can
alter drug efficacy and increase the risk of adverse effects. Many treatments for AA, such as
immunosuppressive drugs (e.g., antithymocyte globulin, cyclosporine), have potential side effects
that can be exacerbated in the context of HIV infection. For instance, immunosuppressive therapy
increases the risk of opportunistic infections, which are already a concern in HIV-positive patients.
Careful balancing of drug regimens and monitoring for side effects are critical 38!

2. Infections and Immune Compromise

HIV-infected patients with AA have a heightened risk of infections due to both the
immunosuppressive effects of AA and the underlying HIV-related immunosuppression. This
increased vulnerability complicates the management of AA, as infections can worsen hematologic
conditions and increase the need for more aggressive treatments. Implementing effective
prophylactic measures, such as antimicrobial prophylaxis and vaccination, is essential but can be
challenging. Additionally, managing infections in these patients often requires a careful balance
between treating infections and avoiding further immunosuppression.®?
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3. Limited Treatment Options

Hematopoietic stem cell transplantation (HSCT) offers a potential cure for AA but may not be
accessible or feasible for all HIV-infected patients. Factors such as the availability of suitable
donors, the patient’s overall health, and the ability to control HIV viral load are critical in
determining HSCT eligibility. Emerging targeted therapies, such as thrombopoietin receptor
agonists, may show promise but are not yet universally available or approved for use in all settings.
Their effectiveness in HIV-infected patients with AA remains under investigation, and access to
these therapies can be limited.*?

4. Diagnostic Complexity

The symptoms of AA can overlap with other HIV-related conditions, such as opportunistic
infections or malignancies. This overlap can complicate the diagnostic process, making it
challenging to distinguish AA from other causes of bone marrow failure or cytopenias in HIV-
infected patients. A thorough diagnostic workup, including bone marrow biopsy, autoimmune
screening, and infectious disease assessments, is required to accurately diagnose AA and
differentiate it from other conditions. This comprehensive evaluation can be resource-intensive
and time-consuming.*

5. Treatment Adherence and Management

Ensuring adherence to complex treatment regimens is a significant challenge, especially in patients
with HIV who may face barriers such as mental health issues, substance abuse, or socioeconomic
factors. Non-adherence to either ART or AA treatments can impact overall health and treatment
outcomes. Managing AA in HIV-infected patients often requires coordination between multiple
specialties, including hematologists, infectious disease specialists, and primary care providers.
Effective communication and collaboration are crucial to address all aspects of the patient’s health
and optimize care.®

6. Socioeconomic and Psychosocial Factors

Access to comprehensive healthcare services, including specialized treatments and supportive
care, can be limited by socioeconomic factors. Patients may face barriers such as lack of insurance,
financial constraints, or limited access to specialized centers. The psychosocial impact of having
both AA and HIV can be profound. Patients may experience stress, anxiety, and depression related
to their health conditions, which can affect treatment adherence and overall well-being. Addressing
these psychosocial aspects is an important component of comprehensive care.®¢

7. Long-term Management and Follow-Up

Long-term management of AA in HIV-infected patients involves regular monitoring to detect
relapses or complications early. This ongoing surveillance can be challenging due to the need for
frequent assessments and the potential for disease progression or recurrence. Patients who receive
long-term treatments for AA may experience chronic side effects that require ongoing
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management. Balancing the benefits of treatment with the risk of long-term complications is a
critical aspect of care.’’

Conclusion

The management of aplastic anemia (AA) in HIV-infected patients presents a multifaceted
challenge that necessitates a comprehensive and individualized approach. The interplay between
AA and HIV exacerbates the complexity of treatment, requiring careful consideration of both
hematologic and infectious aspects of care. Effective antiretroviral therapy (ART) is crucial for
controlling HIV and mitigating immune dysregulation, which can impact the progression of AA.
However, the management of AA also involves addressing the unique complications arising from
the co-existence of HIV, such as increased susceptibility to infections and drug interactions.
Supportive care, including transfusions and infection prophylaxis, remains a cornerstone of AA
management. Immunosuppressive therapies, while potentially effective, must be used judiciously
to avoid further compromising the patient's immune system. Hematopoietic stem cell
transplantation (HSCT) offers a curative option but is contingent on careful patient selection and
achieving optimal control of HIV. Emerging targeted therapies may offer additional options,
though their role in HIV-infected patients with AA is still under investigation.
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