
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/377387304

Neutrophil Dynamics: Unveiling Their Role in HIV Progression within Malaria

Patients

Article · January 2024

DOI: 10.58538/IJIAR/2071

CITATIONS

0
READS

24

4 authors:

Emmanuel Ifeanyi Obeagu

Kampala International University (KIU)

1,290 PUBLICATIONS   7,594 CITATIONS   

SEE PROFILE

Getrude Uzoma Obeagu

Kampala International University (KIU)

299 PUBLICATIONS   2,034 CITATIONS   

SEE PROFILE

Buhari Ali Hauwa

Usmanu Danfodiyo University Sokoto

69 PUBLICATIONS   152 CITATIONS   

SEE PROFILE

Asiya Imam Umar

Usmanu Danfodiyo University Sokoto

19 PUBLICATIONS   171 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Emmanuel Ifeanyi Obeagu on 14 January 2024.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/377387304_Neutrophil_Dynamics_Unveiling_Their_Role_in_HIV_Progression_within_Malaria_Patients?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/377387304_Neutrophil_Dynamics_Unveiling_Their_Role_in_HIV_Progression_within_Malaria_Patients?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kampala-International-University-KIU?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Getrude-Obeagu?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Getrude-Obeagu?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kampala-International-University-KIU?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Getrude-Obeagu?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Buhari-Hauwa?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Buhari-Hauwa?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Usmanu_Danfodiyo_University_Sokoto?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Buhari-Hauwa?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Asiya-Umar-3?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Asiya-Umar-3?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Usmanu_Danfodiyo_University_Sokoto?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Asiya-Umar-3?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-93f23e2cf9cae9b9787e6c6115c6ab96-XXX&enrichSource=Y292ZXJQYWdlOzM3NzM4NzMwNDtBUzoxMTQzMTI4MTIxNzQxMDYzMkAxNzA1MjE1MTgxNzYy&el=1_x_10&_esc=publicationCoverPdf


 

35 

 

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

 
35-49 

(Volume 12, Issue 01) 

                                         Journal home page: http://www.journalijiar.com 

 
  

 

RESEARCH ARTICLE 

 

Article DOI:10.58538/IJIAR/2071 

DOI URL: http://dx.doi.org/10.58538/IJIAR/2071 

 

 

Neutrophil Dynamics: Unveiling Their Role in HIV Progression within Malaria Patients 

*Emmanuel Ifeanyi Obeagu1 and Getrude Uzoma Obeagu2, Hauwa Ali Buhari3 and Asiya 

Imam Umar 4 

1Department of Medical Laboratory Science, Kampala International University, Uganda. 
2School of Nursing Science, Kampala International University, Uganda. 
3Department of Haematology, School of Medical Laboratory Sciences, Usmanu Danfodiyo 

University, Sokoto, Nigeria. 
4Department of Medical Microbiology, School of Medical Laboratory Sciences, Usmanu 

Danfodiyo University, Sokoto, Nigeria. 

……………………………………………………………………………………………………… 

Manuscript Info   Abstract 

……………………….                   ....……………………………………………………………… 
Manuscript History 

Received: 01 December 2023 

Final Accepted: 11 January 2024 

Published: January 2024 

………………............. 
Keywords: 

Neutrophils, HIV, malaria, co-

infection, progression, immune 

response, immunopathogenesis, 

inflammation, cytokines, immune 

dysfunction 

 

 

 
 

 

 

 

 

 
 

 
 

 

 
 

 

Co-infection with HIV and malaria presents a multifaceted 

clinical scenario with intricate immunological interplays, 

wherein neutrophils, the primary mediators of innate 

immunity, emerge as pivotal actors. This paper aims to 

comprehensively analyze the dynamic role of neutrophils in 

the progression of HIV within the context of malaria co-

infection. Neutrophils, conventionally viewed as short-lived 

effectors, exhibit remarkable plasticity and multifunctionality, 

contributing significantly to immune responses during co-

infections. Their phenotype and functions undergo profound 

alterations in response to the complex milieu of both HIV and 

malaria, impacting disease progression and 

immunomodulation. This paper scrutinizes the nuanced 

alterations in neutrophil phenotypes, their diverse effector 

functions, and their contributions to immunopathogenesis 

within the HIV-malaria co-infection paradigm. Neutrophils, 

driven by dysregulated cytokines and inflammatory cues, 

exhibit heightened activation, potentially exacerbating tissue 

damage and chronic immune activation. Insights gleaned from 

understanding neutrophil dynamics in this co-infection 

scenario hold significant therapeutic implications. Potential 

interventions targeting neutrophil responses offer promising  
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avenues for modulating immune dysregulation and managing 

disease progression. The review underscores the need for 

innovative therapeutic approaches aimed at harnessing 

neutrophil functionalities to mitigate HIV progression within 

malaria co-infected individuals. In conclusion, unraveling the 

intricate roles of neutrophils provides critical insights into the 

immunopathogenesis of HIV within the context of malaria co-

infection. This comprehensive understanding not only sheds 

light on immune modulation but also presents a foundation 

for future therapeutic strategies aimed at improving clinical 

outcomes in this complex co-infection scenario. 

……………………………………………………………………………………………………… 

*Corresponding Author: - Emmanuel Ifeanyi Obeagu, Department of Medical Laboratory Science, 

Kampala International University, Uganda. 

……………………………………………………………………………………………………… 

Introduction 

The coexistence of HIV (Human Immunodeficiency Virus) and malaria presents a significant 

global health challenge, particularly in regions where both diseases are endemic. While extensive 

research has been conducted on the individual pathophysiology of HIV and malaria, their 

concomitant presence introduces complex interactions that impact disease progression and 

immune responses, wherein neutrophils emerge as central players in this intricate interplay [1-

15]. Neutrophils, traditionally considered as first responders in the innate immune system, are 

crucial components of the body's defense against pathogens [16]. However, their roles in the 

context of HIV within malaria co-infection remain relatively understudied despite their potential 

significance in shaping the immunological landscape and disease outcomes [17-21]. 

This paper aims to provide a comprehensive exploration of the multifaceted role of neutrophils in 

the progression of HIV within the milieu of malaria co-infection. It delves into the dynamics of 

neutrophil functionality, their responses to the co-presence of HIV and malaria, and their 

subsequent contributions to disease pathogenesis. 

The specific focus on neutrophils is prompted by their dynamic nature and remarkable plasticity, 

which render them capable of diverse effector functions and modulatory roles within the immune 

system. This investigation seeks to shed light on how neutrophils, influenced by the 

immunological environments created by HIV and malaria co-infection, contribute to disease 

progression and immunomodulation. Understanding the alterations in neutrophil phenotypes, 

their functional modifications, and their impact on immune responses in the context of HIV 

within malaria co-infection is critical. Such insights hold promise in unraveling the complexities 

of this dual infection scenario and may pave the way for novel therapeutic strategies aimed at 

harnessing or modulating neutrophil activities to mitigate disease progression and improve 

clinical outcomes [22-37]. Through this exploration, we aim to elucidate the intricate role of 

neutrophils in the progression of HIV within malaria co-infection, emphasizing the necessity of a 
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deeper understanding of neutrophil dynamics to delineate novel avenues for therapeutic 

intervention and management strategies in this complex disease setting. 

Neutrophil Phenotype and Functions 

Neutrophils, classically known for their role in the acute response to infections, exhibit 

remarkable phenotypic and functional diversity, shaping their contributions to the immune 

responses in the complex scenario of HIV and malaria co-infection [38-49]. In the presence of 

HIV and malaria co-infection, neutrophils undergo distinct phenotypic modifications. These 

alterations manifest as changes in surface receptors, including altered expression of adhesion 

molecules (e.g., CD11b/CD18), toll-like receptors (TLRs), and chemokine receptors, impacting 

their interaction with pathogens and other immune cells [50-59]. 

Neutrophils display a spectrum of functional plasticity under the influence of HIV and malaria. 

They exhibit enhanced migratory capacity, phagocytosis, and production of reactive oxygen 

species (ROS) and neutrophil extracellular traps (NETs) in response to pathogen-associated 

molecular patterns (PAMPs) and inflammatory signals induced by both infections [60-71]. 

Contrary to their traditional roles, neutrophils have been observed to possess immunomodulatory 

functions, impacting T cell responses and cytokine profiles during HIV and malaria co-infection. 

They interact with various immune cells, including T cells, dendritic cells, and monocytes, 

influencing the overall immune environment [72-82]. 

Neutrophils in HIV-malaria co-infection demonstrate dysregulated apoptosis and prolonged 

lifespan, leading to increased persistence and potential for excessive inflammation. This 

dysregulation contributes to sustained inflammatory responses and tissue damage, impacting 

disease pathogenesis [83-93]. Metabolic reprogramming in neutrophils occurs in response to the 

co-presence of HIV and malaria. Enhanced glycolytic activity, altered lipid metabolism, and 

changes in mitochondrial function have been observed, influencing their effector functions and 

survival [94]. 

Immunopathogenesis and Neutrophil-Mediated Responses 

The immunopathogenesis of HIV and malaria co-infection involves a complex interplay of host 

immune responses, where neutrophils, conventionally considered primary responders against 

pathogens, significantly influence disease progression through multifaceted mechanisms [95-98]. 

Neutrophils exhibit heightened activation in response to the inflammatory cues orchestrated by 

both HIV and malaria. This activation leads to the release of pro-inflammatory cytokines, 

chemokines, and reactive oxygen species (ROS), contributing to localized tissue damage and 

systemic inflammation [99-102]. In the context of HIV and malaria co-infection, neutrophils 

generate NETs, intricate structures composed of DNA, histones, and granular proteins. While 

NETs play a role in pathogen clearance, their excessive release contributes to tissue injury, 

thrombosis, and chronic inflammation [103]. Dysregulated neutrophil responses influence the 

overall immune milieu by modulating T cell responses and cytokine profiles. Neutrophils 

interact with other immune cells, including dendritic cells and monocytes, impacting their 

functions and contributing to immune dysregulation. Persistent activation of neutrophils in HIV-
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malaria co-infection leads to prolonged inflammatory responses, causing collateral tissue 

damage. The accumulation of activated neutrophils in tissues exacerbates immunopathology and 

augments disease severity. While neutrophils play roles in initial pathogen containment, their 

dysregulated functions in prolonged co-infection scenarios might compromise antiviral and 

antimalarial immune responses. This phenomenon contributes to increased susceptibility to 

secondary infections and disease exacerbation. Prolonged neutrophil activation in the setting of 

HIV and malaria co-infection may contribute to immune exhaustion, affecting the functionality 

of other immune cells, including T lymphocytes, further compromising host immune defense 

mechanisms. 

Neutrophil-Mediated Inflammatory Responses 

Neutrophils, essential effectors of innate immunity, orchestrate inflammatory responses in the 

context of HIV and malaria co-infection, contributing significantly to disease pathogenesis 

through various mechanisms [104]. Neutrophils generate ROS via the respiratory burst pathway 

in response to microbial stimuli during co-infection. Excessive ROS production contributes to 

oxidative stress, causing tissue damage and amplifying inflammation [104]. NETs, web-like 

structures released by activated neutrophils, ensnare pathogens but also contribute to tissue 

injury and inflammation in HIV-malaria co-infection. Persistent NETs release leads to collateral 

damage and immunopathology. Activated neutrophils secrete an array of cytokines (e.g., TNF-α, 

IL-1β) and chemokines (e.g., IL-8, CXCL-1) in response to infection. Elevated cytokine levels 

promote local and systemic inflammation, exacerbating tissue injury [105]. Neutrophils interact 

with endothelial cells, leading to endothelial activation and disruption of vascular integrity. This 

interaction facilitates neutrophil transmigration to inflamed tissues, perpetuating the 

inflammatory cascade. Neutrophils activate the inflammasome complex, triggering the release of 

pro-inflammatory cytokines like IL-1β and IL-18. Inflammasome activation amplifies the 

inflammatory milieu, exacerbating tissue damage and immune dysregulation. Neutrophils 

participate in the activation of the complement system, fostering an inflammatory environment. 

Dysregulated complement activation further fuels inflammatory responses and tissue injury in 

the co-infected setting. Neutrophils produce lipid mediators such as leukotrienes and 

prostaglandins, modulating immune responses. Dysregulated lipid mediator production 

contributes to inflammation and tissue damage in HIV-malaria co-infection. 

Role of Neutrophil Dysfunction in HIV Progression 

Neutrophils, pivotal in innate immunity, undergo functional alterations during HIV and malaria 

co-infection, contributing significantly to disease progression by impacting various immune and 

inflammatory pathways [106]. Neutrophil dysfunction compromises their microbicidal activity 

against pathogens, including impaired phagocytosis and reduced intracellular killing capacity. 

This impairment facilitates pathogen persistence and potentially exacerbates HIV and malaria 

co-infection. Dysfunctional neutrophils exhibit impaired chemotaxis and reduced migratory 

capacity, compromising their ability to home in on sites of infection and effectively clear 

pathogens, thereby impeding immune responses. Dysregulated NET formation by dysfunctional 

neutrophils leads to either excessive or diminished release. This imbalance contributes to 

immune dysregulation, exacerbating tissue damage or impairing pathogen clearance, respectively 

[106]. Dysfunction in reactive oxygen species (ROS) production by neutrophils diminishes their 
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capacity to combat pathogens. Reduced ROS levels impair microbial killing mechanisms, 

promoting pathogen survival and persistence. Dysfunctional neutrophils may influence T cell 

responses, contributing to altered cytokine profiles and immune dysregulation. This 

dysregulation may impact the functionality and responsiveness of T cells, influencing disease 

progression. Dysfunctional neutrophils in the context of HIV and malaria co-infection may 

induce immune exhaustion, affecting not only their own functionality but also impairing other 

immune cell subsets, perpetuating a state of immune dysfunction. Neutrophil dysfunction may 

impact the efficacy of antiretroviral therapy (ART) and antimalarial treatments. Impaired 

neutrophil responses could potentially affect treatment outcomes and contribute to therapeutic 

challenges. 

Therapeutic Interventions and Future Perspectives 

The complex interplay of neutrophil dynamics in the context of HIV and malaria co-infection 

presents a promising avenue for targeted therapeutic interventions and future directions in 

disease management. Novel interventions targeting the modulation of neutrophil functions hold 

promise. These strategies could aim to restore dysfunctional neutrophil responses, thereby 

enhancing their antimicrobial activities without exacerbating inflammatory damage. 

Development of therapies specifically targeting neutrophil activation, migration, or function may 

mitigate excessive inflammatory responses while preserving their beneficial antimicrobial 

activities. Targeting pathways involved in NETosis or ROS production could be explored. 

Biological agents or immunotherapies targeting cytokines involved in neutrophil activation and 

inflammation may offer potential avenues. Blocking pro-inflammatory cytokines or modulating 

immune checkpoints could help regulate neutrophil-mediated immunopathology. 

Tailoring therapies based on individual variations in neutrophil responses might optimize 

treatment efficacy. Precision medicine strategies targeting specific dysfunctional neutrophil 

subsets could improve clinical outcomes in co-infected patients. Nutritional interventions aimed 

at addressing micronutrient deficiencies that affect neutrophil function could complement 

traditional treatments. Additionally, supportive care measures may aid in maintaining neutrophil 

functionality and bolstering overall immune responses. Integration of antiretroviral therapy 

(ART) and antimalarial treatments with adjunctive therapies targeting neutrophil dysfunction 

could offer comprehensive management strategies. Combining therapeutic modalities could 

potentially improve treatment outcomes. Developing advanced diagnostic tools to assess 

neutrophil functionality in co-infected individuals could facilitate personalized treatment 

approaches. High-resolution imaging techniques or functional assays could aid in monitoring 

neutrophil responses. Continued research into the mechanistic underpinnings of neutrophil 

dysfunction and their precise roles in HIV and malaria co-infection is imperative. Exploring the 

crosstalk between neutrophils and other immune cells could unveil novel therapeutic targets. 

Conclusion 

The intricate interplay between neutrophils and the progression of HIV within the milieu of 

malaria co-infection underscores the significance of these immune cells in dictating disease 

outcomes. Neutrophils, conventionally considered as first responders in the immune system, 

exhibit remarkable plasticity and diverse functionalities, which significantly impact the 
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immunopathogenesis of this complex co-infection. The recognition of neutrophil dysfunction as 

a critical determinant in the progression of HIV within malaria patients highlights the urgent 

need for targeted therapeutic interventions. Future directions should focus on innovative 

strategies to modulate or restore neutrophil functions while avoiding detrimental inflammatory 

consequences. Precision medicine approaches, immunomodulatory therapies, and integrated 

treatment protocols hold promise in managing this complex co-infection scenario. Unraveling the 

roles of neutrophils in HIV progression within malaria patients provides critical insights into 

immune modulation and disease pathogenesis. Targeted interventions aimed at modulating 

neutrophil dynamics offer potential avenues to mitigate excessive inflammation, improve 

treatment outcomes, and enhance the overall management of this challenging co-infection 

scenario. Collaborative efforts across disciplines are essential to translate these findings into 

effective clinical strategies and improve the prognosis for individuals affected by HIV and 

malaria co-infection. 
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