ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/378298473

Advances in Understanding the Impact of Blood Transfusion on Anemia
Resolution in HIV-Positive Children with Severe Malaria: A Comprehensive
Review

Article - February 2024

CITATIONS READS
0 6
2 authors:
Emmanuel Ifeanyi Obeagu Getrude Uzoma Obeagu
Kampala International University (KIU) Kampala International University (KIU)
1,329 PUBLICATIONS 8,468 CITATIONS 321 PUBLICATIONS 2,310 CITATIONS
SEE PROFILE SEE PROFILE

All content following this page was uploaded by Emmanuel Ifeanyi Obeagu on 18 February 2024,

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/378298473_Advances_in_Understanding_the_Impact_of_Blood_Transfusion_on_Anemia_Resolution_in_HIV-Positive_Children_with_Severe_Malaria_A_Comprehensive_Review?enrichId=rgreq-a1509fa482b4e8111cdc50c1666b3e09-XXX&enrichSource=Y292ZXJQYWdlOzM3ODI5ODQ3MztBUzoxMTQzMTI4MTIyNDQ3Mzk0OEAxNzA4MjcwODMxODY4&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/378298473_Advances_in_Understanding_the_Impact_of_Blood_Transfusion_on_Anemia_Resolution_in_HIV-Positive_Children_with_Severe_Malaria_A_Comprehensive_Review?enrichId=rgreq-a1509fa482b4e8111cdc50c1666b3e09-XXX&enrichSource=Y292ZXJQYWdlOzM3ODI5ODQ3MztBUzoxMTQzMTI4MTIyNDQ3Mzk0OEAxNzA4MjcwODMxODY4&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-a1509fa482b4e8111cdc50c1666b3e09-XXX&enrichSource=Y292ZXJQYWdlOzM3ODI5ODQ3MztBUzoxMTQzMTI4MTIyNDQ3Mzk0OEAxNzA4MjcwODMxODY4&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-a1509fa482b4e8111cdc50c1666b3e09-XXX&enrichSource=Y292ZXJQYWdlOzM3ODI5ODQ3MztBUzoxMTQzMTI4MTIyNDQ3Mzk0OEAxNzA4MjcwODMxODY4&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-a1509fa482b4e8111cdc50c1666b3e09-XXX&enrichSource=Y292ZXJQYWdlOzM3ODI5ODQ3MztBUzoxMTQzMTI4MTIyNDQ3Mzk0OEAxNzA4MjcwODMxODY4&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kampala-International-University-KIU?enrichId=rgreq-a1509fa482b4e8111cdc50c1666b3e09-XXX&enrichSource=Y292ZXJQYWdlOzM3ODI5ODQ3MztBUzoxMTQzMTI4MTIyNDQ3Mzk0OEAxNzA4MjcwODMxODY4&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-a1509fa482b4e8111cdc50c1666b3e09-XXX&enrichSource=Y292ZXJQYWdlOzM3ODI5ODQ3MztBUzoxMTQzMTI4MTIyNDQ3Mzk0OEAxNzA4MjcwODMxODY4&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Getrude-Obeagu?enrichId=rgreq-a1509fa482b4e8111cdc50c1666b3e09-XXX&enrichSource=Y292ZXJQYWdlOzM3ODI5ODQ3MztBUzoxMTQzMTI4MTIyNDQ3Mzk0OEAxNzA4MjcwODMxODY4&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Getrude-Obeagu?enrichId=rgreq-a1509fa482b4e8111cdc50c1666b3e09-XXX&enrichSource=Y292ZXJQYWdlOzM3ODI5ODQ3MztBUzoxMTQzMTI4MTIyNDQ3Mzk0OEAxNzA4MjcwODMxODY4&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kampala-International-University-KIU?enrichId=rgreq-a1509fa482b4e8111cdc50c1666b3e09-XXX&enrichSource=Y292ZXJQYWdlOzM3ODI5ODQ3MztBUzoxMTQzMTI4MTIyNDQ3Mzk0OEAxNzA4MjcwODMxODY4&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Getrude-Obeagu?enrichId=rgreq-a1509fa482b4e8111cdc50c1666b3e09-XXX&enrichSource=Y292ZXJQYWdlOzM3ODI5ODQ3MztBUzoxMTQzMTI4MTIyNDQ3Mzk0OEAxNzA4MjcwODMxODY4&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-a1509fa482b4e8111cdc50c1666b3e09-XXX&enrichSource=Y292ZXJQYWdlOzM3ODI5ODQ3MztBUzoxMTQzMTI4MTIyNDQ3Mzk0OEAxNzA4MjcwODMxODY4&el=1_x_10&_esc=publicationCoverPdf

Elite  Journal of Haematology. Volume 2 issue 1(2024), Pp. 26-41
https://epjournals.com/journals/EJH

Advances in Understanding the Impact of Blood Transfusion on Anemia Resolution in HIV-
Positive Children with Severe Malaria: A Comprehensive Review

“Emmanuel Ifeanyi Obeagu® and Getrude Uzoma Obeagu?
!Department of Medical Laboratory Science, Kampala International University, Uganda.
2School of Nursing Science, Kampala International University, Uganda.
“Corresponding authour: Emmanuel Ifeanyi Obeagu, Department of Medical Laboratory

Science, Kampala International University, Uganda.

E-mail; emmanuelobeagu@yahoo.com, obeagu.emmanuel@kiu.ac.ug, 0000-0002-4538-0161

Abstract

Anemia remains a significant and multifaceted complication in pediatric severe malaria,
particularly in the context of coexisting HIV infection. This review critically examines the impact
of blood transfusion on anemia resolution in HIV-positive children with severe malaria. The
interplay between these complex conditions poses unique challenges that warrant a comprehensive
understanding to optimize clinical outcomes. Immunomodulatory effects of blood transfusion in
the context of HIV infection are addressed, shedding light on the intricate relationship between
transfusion, immune response, and viral load dynamics. This section provides insights into the
potential long-term immunological consequences of blood transfusion in HIV-positive children
recovering from severe malaria. Coagulation parameters and complications associated with
transfusion, such as transfusion-related acute lung injury (TRALI) and transfusion-associated
circulatory overload (TACO), are thoroughly examined. The review assesses the risk-benefit
profile of blood transfusion, especially considering the coexistence of HIV and severe malaria.

Keywords: Blood transfusion, Anemia resolution, HIV-positive children, Severe malaria,
Pediatric malaria, Hemoglobin levels, HIV,

Introduction

Malaria and Human Immunodeficiency Virus (HIV) are two formidable public health challenges,
particularly in resource-limited regions, where their coexistence poses a unique and complex set
of challenges. Among the most vulnerable populations are children under the age of five, who bear
a significant burden of both severe malaria and HIV infection. Anemia, a frequent and severe
complication in pediatric patients with severe malaria, becomes even more intricate when
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compounded by HIV infection. This introduction sets the stage for a comprehensive exploration
of the impact of blood transfusion on anemia resolution in this doubly afflicted population.*!
Malaria, caused by Plasmodium parasites transmitted through infected mosquitoes, remains a
leading cause of morbidity and mortality globally, with a disproportionate impact on children in
sub-Saharan Africa. Concurrently, HIV continues to affect millions, and its coexistence with
malaria compounds the health challenges faced by affected populations. Pediatric patients under
the age of five are particularly susceptible, experiencing severe and life-threatening
complications. 1?2

Anemia, characterized by a reduction in the concentration of hemoglobin in the blood, is a well-
recognized consequence of both severe malaria and HIV infection. In severe malaria, the
destruction of red blood cells by the malaria parasite, impaired erythropoiesis, and dysregulation
of immune responses contribute to the development and exacerbation of anemia. In HIV-positive
children, the virus directly affects the hematopoietic system, leading to chronic anemia. The
concurrent presence of severe malaria and HIV creates a synergistic impact, resulting in
heightened anemia severity.??3! Blood transfusion stands out as a crucial therapeutic intervention
for anemia resolution in severe malaria. The transfusion of red blood cells aims to restore
hemoglobin levels, improve oxygen-carrying capacity, and prevent life-threatening complications.
However, the effectiveness of blood transfusion in the context of severe malaria and HIV co-
infection remains a topic of ongoing investigation, necessitating a closer examination of its impact
on clinical outcomes and potential complications.3>3¢

This review seeks to address the existing knowledge gap by comprehensively evaluating the
impact of blood transfusion on anemia resolution in HIV-positive children with severe malaria. By
synthesizing current literature, we aim to provide a thorough understanding of the complexities
surrounding blood transfusion in this specific population, considering factors such as
immunomodulation, coagulation parameters, parasite clearance, and long-term outcomes. The
primary objective of this review is to critically analyze and consolidate existing research on the
impact of blood transfusion on anemia resolution in HIV-positive children with severe malaria.

Blood Transfusion Strategies

Blood transfusion is a critical intervention in managing anemia, especially in the context of severe
malaria compounded by HIV infection in pediatric patients. The optimal strategy for blood
transfusion involves careful consideration of various factors to ensure both efficacy and safety.>’-
39 Determining the appropriate hemoglobin threshold for initiating blood transfusion is crucial in
preventing complications associated with both anemia and transfusion. Studies have shown
variations in transfusion thresholds, with some advocating for a more conservative approach to
avoid potential risks. Balancing the need for oxygen delivery with the risks of transfusion-related
complications is a nuanced decision that requires consideration of individual patient factors and
local resource constraints.
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The volume of blood transfused plays a significant role in the management of anemia in HIV-
positive children with severe malaria. Striking a balance between providing an adequate increase
in hemoglobin levels and avoiding overload-related complications is essential. Consideration of
the patient's weight, severity of anemia, and comorbidities is paramount in determining the optimal
transfusion volume.*%** The choice between transfusing packed red blood cells (PRBCs) or whole
blood introduces an additional layer of complexity to transfusion strategies. PRBCs, separated
from whole blood, offer concentrated hemoglobin and reduce the risk of volume overload.
However, in resource-limited settings, whole blood transfusion may be a more practical and cost-
effective option. Assessing the benefits and risks of each approach is essential in tailoring
transfusion strategies to the specific context and patient characteristics.

Ensuring adherence to standardized transfusion protocols is crucial in optimizing clinical outcomes
and minimizing transfusion-related risks. Protocols should encompass pre-transfusion screening
for infectious diseases, blood typing, and compatibility testing. Additionally, close monitoring
during and after transfusion is imperative to promptly identify and manage potential complications,
such as transfusion reactions or fluid overload. Recognizing the heterogeneity of patients and the
complexity of the coexistence of severe malaria and HIV, personalized approaches to blood
transfusion strategies are gaining importance. Tailoring transfusion decisions based on individual
patient characteristics, including age, weight, comorbidities, and the severity of both malaria and
HIV, contributes to more effective and safer interventions.*>4°

Immunomodulatory Effects

Blood transfusion has been shown to modulate cellular immunity, including alterations in T-cell
subsets and cytokine profiles. In the context of HIV and severe malaria, understanding how
transfusion influences CD4 and CD8 T-cell responses, as well as the balance between pro-
inflammatory and anti-inflammatory cytokines, is vital. This knowledge contributes to optimizing
transfusion strategies to either bolster or regulate immune responses.®®** The innate immune
system plays a crucial role in the early defense against infections. Blood transfusion may influence
components of innate immunity, such as neutrophils, monocytes, and natural killer cells.
Examining how transfusion impacts the activation and function of these innate immune cells in
the presence of both HIV and severe malaria is essential for comprehending the overall immune
modulation.®>°

In HIV-positive individuals, transfusion-related immune modulation is a dynamic process
influenced by the virus's interaction with the immune system. The transfusion-induced changes in
immune parameters may have both beneficial and potentially harmful consequences. Unraveling
the specific immunomodulatory effects in the presence of severe malaria provides insights into
how transfusion can either enhance or compromise the immune response.®%-84 Cytokines play a
central role in orchestrating immune responses. Blood transfusion has been associated with
changes in cytokine profiles, which may impact the delicate balance between inflammation and
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immune regulation. Investigating the transfusion-induced alterations in cytokine dynamics in HIV-
positive children with severe malaria sheds light on potential mechanisms influencing the overall
immune landscape.55-5°

Given the interplay between blood transfusion, immune modulation, and HIV, understanding the
implications for viral load dynamics is crucial. Changes in immune responses following
transfusion may influence the HIV replication cycle. Examining how transfusion affects viral load
and whether it has implications for the long-term control of HIV in the presence of severe malaria
is a critical aspect of this investigation.”>-"* Blood transfusion has the potential to impact long-term
immune memory, influencing the body's ability to mount effective responses upon subsequent
exposure to pathogens. This consideration is particularly relevant in the context of HIV-positive
children with severe malaria, where the preservation of immune memory is paramount for
sustained protection against both infections.

Coagulation Parameters and Complications

Both severe malaria and HIV infection are independently associated with coagulation
abnormalities. Severe malaria can lead to disseminated intravascular coagulation (DIC), while HIV
is linked to chronic activation of the coagulation system. Understanding the baseline coagulation
status in HIV-positive children with severe malaria is essential for contextualizing the impact of
blood transfusion on coagulation parameters.”"® Blood transfusion has been shown to influence
various coagulation parameters, including clotting factors, fibrinogen levels, and platelet function.
Investigating how transfusion alters coagulation dynamics in the presence of severe malaria and
HIV is crucial for identifying potential risks of thrombotic or bleeding complications.8%-3
Transfusion-Related Acute Lung Injury (TRALI) is a serious transfusion-related complication
characterized by acute respiratory distress following blood transfusion. In the context of severe
malaria and HIV, where respiratory compromise may already be present, understanding the
potential risk of TRALI associated with blood transfusion is paramount. Exploring strategies to
mitigate this risk, such as judicious fluid management, becomes essential in transfusion protocols.

Transfusion-Associated Circulatory Overload (TACO) is another complication associated with
blood transfusion, characterized by volume overload leading to cardiovascular compromise. In
HIV-positive children with severe malaria, who may already have compromised cardiovascular
function, managing the risk of TACO is critical. Tailoring transfusion volumes and monitoring for
signs of fluid overload are key strategies to prevent this complication.® Severe malaria can trigger
Disseminated Intravascular Coagulation (DIC), a condition marked by widespread activation of
coagulation leading to both thrombosis and bleeding. Understanding how blood transfusion
influences the delicate balance of coagulation in the context of DIC is essential. Addressing
potential exacerbation of DIC with transfusion requires careful consideration of coagulation
parameters.85-89

Citation: Obeagu EI, Obeagu GU. Advances in Understanding the Impact of Blood Transfusion
on Anemia Resolution in HIV-Positive Children with Severe Malaria: A Comprehensive Review.
Elite Journal of Haematology, 2024; 2(1): 26-41


https://epjournals.com/journals/EJH

Elite  Journal of Haematology. Volume 2 issue 1(2024), Pp. 26-41
https://epjournals.com/journals/EJH

HIV itself is associated with an increased risk of thrombotic events, while severe malaria can lead
to bleeding diathesis. Blood transfusion, by influencing coagulation parameters, may modulate the
risk of thrombotic or bleeding events in this doubly vulnerable population. Investigating the
incidence and predictors of such events is crucial for refining transfusion strategies.®*** Given the
multifactorial nature of coagulation abnormalities in HIV-positive children with severe malaria,
adopting individualized transfusion protocols becomes imperative. Tailoring transfusion decisions
based on a thorough assessment of coagulation status, pre-existing cardiovascular conditions, and
other risk factors helps mitigate the potential complications associated with blood transfusion.

Parasite Clearance Dynamics

Blood transfusion introduces additional red blood cells into the circulation, potentially altering the
overall parasite load. Investigating the direct impact of transfusion on the density of malarial
parasites in the bloodstream is essential. Blood transfusion has immunomodulatory effects, and
these alterations in the immune response may influence the body's ability to clear malarial
parasites.®® Examining how transfusion-induced changes in immune parameters, such as cytokine
profiles and T-cell responses, interact with the host's antimalarial immune responses contributes
to a comprehensive understanding of parasite clearance dynamics. In severe malaria, antimalarial
drugs play a central role in parasite clearance. Blood transfusion may influence the
pharmacokinetics of these drugs, affecting their concentration and efficacy. Investigating whether
transfusion alters the effectiveness of antimalarial treatment in the presence of HIV is crucial for
optimizing combined therapeutic approaches.®®%” Severe malaria, especially when compounded
by HIV, can lead to organ dysfunction. Blood transfusion, by influencing parasite clearance and
immune responses, may have indirect effects on the resolution of organ dysfunction.
Understanding the interconnected dynamics of parasite clearance and organ recovery is vital for
comprehensive patient management.%8-9°

Examining the occurrence of adverse events, such as transfusion reactions or complications, and
their potential impact on parasite clearance is essential. Adverse events may trigger inflammatory
responses that could influence the immune environment and subsequently affect the ability of the
host to clear malarial parasites. The timing of blood transfusion in relation to the initiation of
antimalarial treatment may influence parasite clearance dynamics.'® Investigating whether early
or late transfusion impacts the speed and completeness of parasite clearance provides insights into
the optimal timing for integrating transfusion into the treatment protocol.

Long-Term Outcomes and Neurodevelopment

Severe malaria, coupled with HIV infection, poses a heightened risk of neurodevelopmental
sequelae in children.!®* Understanding the relationship between blood transfusion and cognitive
function in the context of HIV and severe malaria is imperative. Longitudinal studies assessing
educational outcomes, learning abilities, and cognitive skills in transfused children contribute to
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our understanding of the broader impact of transfusion on neurodevelopment. Cardiovascular
health is an integral component of long-term well-being. Severe malaria and HIV both have
potential cardiovascular implications, and blood transfusion may influence this aspect. Evaluating
the impact of transfusion on cardiovascular parameters, including heart function and vascular
health, provides insights into the broader cardiovascular outcomes in HIV-positive children
recovering from severe malaria. Blood transfusion, by modulating immune responses, may
influence the long-term immunological memory and susceptibility to infections. Mental health
outcomes, including the prevalence of anxiety, depression, and post-traumatic stress, should be
evaluated in transfused HIV-positive children recovering from severe malaria.

Recommendations

Tailor blood transfusion decisions based on individual patient characteristics, including age,
weight, comorbidities, and the severity of both malaria and HIV. Determine the appropriate
hemoglobin threshold for initiating blood transfusion, considering the balance between oxygen
delivery and the risks of transfusion-related complications. Standardize thresholds based on robust
evidence. Individualize transfusion volumes based on patient weight, severity of anemia, and
cardiovascular status to achieve an adequate increase in hemoglobin levels while minimizing the
risk of volume overload. Consider the context-specific choice between transfusing packed red
blood cells (PRBCs) and whole blood, taking into account resource constraints and the clinical
condition of the patient. Implement standardized transfusion protocols encompassing pre-
transfusion screening, blood typing, compatibility testing, and close monitoring during and after
transfusion to promptly identify and manage potential complications.

Monitor immune parameters, including T-cell subsets and cytokine profiles, to understand the
immunomodulatory effects of blood transfusion and their implications for long-term outcomes.
Regularly assess coagulation parameters to understand the impact of blood transfusion on
coagulation dynamics and minimize the risks of complications such as TRALI and TACO.
Coordinate blood transfusion with antimalarial treatment, considering the potential interactions
that may influence parasite clearance dynamics and treatment efficacy. Conduct prospective long-
term outcome studies assessing neurodevelopmental, cardiovascular, immunological, and overall
well-being outcomes in HIV-positive children who received blood transfusion during severe
malaria. Implement psychosocial support programs for transfused children and their caregivers,
recognizing the potential impact of both severe malaria and HIV on mental health. Continuously
refine transfusion strategies based on emerging evidence, technological advancements, and lessons
learned from clinical practice to improve both short-term and long-term outcomes.

Foster collaboration between hematologists, infectious disease specialists, transfusion medicine
experts, and other relevant healthcare professionals to address the multifaceted challenges in
managing HIV-positive children with severe malaria. Engage communities, caregivers, and
healthcare providers in educational initiatives to raise awareness about the importance of blood
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transfusion in the context of severe malaria and HIV, emphasizing the potential benefits and risks.
Encourage and support research endeavors exploring advancements in transfusion medicine,
immunology, and technology to continuously improve our understanding and management of
severe malaria in HIV-positive children. Advocate for policies that prioritize the unique healthcare
needs of HIV-positive children with severe malaria, promoting equitable access to quality
healthcare interventions, including blood transfusion.

Conclusion

The management of severe malaria in HIV-positive children necessitates a nuanced and
comprehensive approach, with blood transfusion emerging as a critical intervention in the context
of anemia. This review has explored various facets of the impact of blood transfusion on children
under 5 years with severe malaria and concurrent HIV infection, focusing on immunomodulatory
effects, coagulation dynamics, parasite clearance, and long-term outcomes. Advancing our
understanding of the impact of blood transfusion on this vulnerable population requires continued
collaboration, research, and a commitment to refining clinical practices. By addressing the
complexities inherent in severe malaria and HIV co-infection, we can strive towards improving
the outcomes and quality of life for children facing these dual health challenges.
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