
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/378936033

Dendritic Cell Function in HIV-Infected Pediatric Populations

Article · March 2024

CITATIONS

0
READ

1

2 authors:

Emmanuel Ifeanyi Obeagu

Kampala International University (KIU)

1,422 PUBLICATIONS   11,224 CITATIONS   

SEE PROFILE

Getrude Uzoma Obeagu

Kampala International University (KIU)

384 PUBLICATIONS   3,307 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Emmanuel Ifeanyi Obeagu on 13 March 2024.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/378936033_Dendritic_Cell_Function_in_HIV-Infected_Pediatric_Populations?enrichId=rgreq-d6e3707442577f4f4be7e311f7f8cf64-XXX&enrichSource=Y292ZXJQYWdlOzM3ODkzNjAzMztBUzoxMTQzMTI4MTIyOTE0MTMyN0AxNzEwMzU0MDk0NjI2&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/378936033_Dendritic_Cell_Function_in_HIV-Infected_Pediatric_Populations?enrichId=rgreq-d6e3707442577f4f4be7e311f7f8cf64-XXX&enrichSource=Y292ZXJQYWdlOzM3ODkzNjAzMztBUzoxMTQzMTI4MTIyOTE0MTMyN0AxNzEwMzU0MDk0NjI2&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-d6e3707442577f4f4be7e311f7f8cf64-XXX&enrichSource=Y292ZXJQYWdlOzM3ODkzNjAzMztBUzoxMTQzMTI4MTIyOTE0MTMyN0AxNzEwMzU0MDk0NjI2&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-d6e3707442577f4f4be7e311f7f8cf64-XXX&enrichSource=Y292ZXJQYWdlOzM3ODkzNjAzMztBUzoxMTQzMTI4MTIyOTE0MTMyN0AxNzEwMzU0MDk0NjI2&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-d6e3707442577f4f4be7e311f7f8cf64-XXX&enrichSource=Y292ZXJQYWdlOzM3ODkzNjAzMztBUzoxMTQzMTI4MTIyOTE0MTMyN0AxNzEwMzU0MDk0NjI2&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kampala-International-University-KIU?enrichId=rgreq-d6e3707442577f4f4be7e311f7f8cf64-XXX&enrichSource=Y292ZXJQYWdlOzM3ODkzNjAzMztBUzoxMTQzMTI4MTIyOTE0MTMyN0AxNzEwMzU0MDk0NjI2&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-d6e3707442577f4f4be7e311f7f8cf64-XXX&enrichSource=Y292ZXJQYWdlOzM3ODkzNjAzMztBUzoxMTQzMTI4MTIyOTE0MTMyN0AxNzEwMzU0MDk0NjI2&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Getrude-Obeagu?enrichId=rgreq-d6e3707442577f4f4be7e311f7f8cf64-XXX&enrichSource=Y292ZXJQYWdlOzM3ODkzNjAzMztBUzoxMTQzMTI4MTIyOTE0MTMyN0AxNzEwMzU0MDk0NjI2&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Getrude-Obeagu?enrichId=rgreq-d6e3707442577f4f4be7e311f7f8cf64-XXX&enrichSource=Y292ZXJQYWdlOzM3ODkzNjAzMztBUzoxMTQzMTI4MTIyOTE0MTMyN0AxNzEwMzU0MDk0NjI2&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kampala-International-University-KIU?enrichId=rgreq-d6e3707442577f4f4be7e311f7f8cf64-XXX&enrichSource=Y292ZXJQYWdlOzM3ODkzNjAzMztBUzoxMTQzMTI4MTIyOTE0MTMyN0AxNzEwMzU0MDk0NjI2&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Getrude-Obeagu?enrichId=rgreq-d6e3707442577f4f4be7e311f7f8cf64-XXX&enrichSource=Y292ZXJQYWdlOzM3ODkzNjAzMztBUzoxMTQzMTI4MTIyOTE0MTMyN0AxNzEwMzU0MDk0NjI2&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Emmanuel-Obeagu?enrichId=rgreq-d6e3707442577f4f4be7e311f7f8cf64-XXX&enrichSource=Y292ZXJQYWdlOzM3ODkzNjAzMztBUzoxMTQzMTI4MTIyOTE0MTMyN0AxNzEwMzU0MDk0NjI2&el=1_x_10&_esc=publicationCoverPdf


Elite Journal of Immunology. Volume 2 issue 2(2024), Pp. 1-14 

https://epjournals.com/journals/EJI 

 

 

Citation: Obeagu EI, Obeagu GU. Dendritic Cell Function in HIV-Infected Pediatric Populations. 

Elite Journal of Immunology, 2024; 2(2): 1-14 

1 

 

Dendritic Cell Function in HIV-Infected Pediatric Populations 

 

*Emmanuel Ifeanyi Obeagu1 and Getrude Uzoma Obeagu2 

 

1Department of Medical Laboratory Science, Kampala International University, Uganda 

2School of Nursing Science, Kampala International University, Uganda 

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

Kampala International University, Uganda. emmanuelobeagu@yahoo.com, 

obeagu.emmanuel@kiu.ac.ug 0000-0002-4538-0161 

 

Abstract 

Pediatric HIV infection presents unique challenges due to the dynamic interplay between the virus 

and the developing immune system. Dendritic cells, key regulators of immune responses, play a 

crucial role in shaping the outcomes of HIV infection in children. This comprehensive review 

explores the multifaceted functions of dendritic cells in pediatric HIV, unraveling their 

contributions to immune modulation, antigen presentation, and adaptive immunity. The review 

delves into the complex interactions between dendritic cells and HIV, shedding light on the 

implications for viral pathogenesis in pediatric populations. Furthermore, it discusses the 

therapeutic implications, including innovative strategies and vaccine development, aiming to 

leverage dendritic cell function for improved clinical outcomes in children living with HIV. The 

nuanced considerations in pediatric HIV care, ethical aspects, and challenges unique to this 

population are also addressed. Through this exploration, the review provides a roadmap for 

advancing our understanding of dendritic cell dynamics in pediatric HIV and underscores the 

potential for tailored therapeutic interventions to pave the way towards an HIV-free future for 

children. 
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Human Immunodeficiency Virus (HIV) infection in pediatric populations poses intricate 

challenges, necessitating a nuanced understanding of the immune responses that shape the course 

of the disease. Among the orchestrators of the immune system, dendritic cells (DCs) emerge as 

pivotal players in the intricate dance between the developing immune system and the relentless 

virus [1-11].  Pediatric HIV infection, often acquired through vertical transmission from infected 

mothers, presents a distinct immunological landscape. Children manifest unique patterns of viral 

control, immune activation, and immune maturation, which are intricately linked to the interplay 

with dendritic cells [12-21]. 

Dendritic cells serve as sentinels of the immune system, bridging innate and adaptive immunity. 

In the context of pediatric HIV, studying dendritic cells is crucial due to their central role in shaping 

the immune responses against the virus. Their ability to capture, process, and present viral antigens 

to T cells positions them at the forefront of the immune response, making them key targets for 

therapeutic interventions [22-31]. This paper aims to elucidate the multifaceted functions of 

dendritic cells in pediatric HIV infection. By navigating the complex interactions between 

dendritic cells and the virus, the review seeks to shed light on the contributions of dendritic cells 

to immune dysregulation, viral pathogenesis, and potential avenues for therapeutic interventions. 

Additionally, the review explores the specific considerations essential for advancing pediatric HIV 

care. 

Dendritic Cell Subtypes and Their Functions 

Dendritic cells (DCs) are a diverse group of immune cells that play a pivotal role in orchestrating 

immune responses. In the context of pediatric HIV infection, understanding the specific functions 

of distinct DC subtypes is essential for unraveling the complexities of the immune system's 

response to the virus [32-41].  Conventional dendritic cells, comprising both cDC1 and cDC2 

subsets, are adept at capturing and presenting antigens to T cells. In pediatric HIV, cDCs act as 

sentinels at mucosal surfaces, where initial viral encounters occur. The cDC1 subset excels in 

cross-presentation, crucial for priming cytotoxic T cell responses [42].  

Plasmacytoid dendritic cells are specialized in the production of type I interferons, pivotal for 

antiviral responses. In pediatric HIV, pDCs play a dual role—initiating early antiviral responses 

through interferon production and modulating adaptive immunity through antigen presentation. 

Examining the dynamics of pDC responses in pediatric populations provides insights into the 

balance between antiviral defenses and immune regulation [43]. Myeloid-derived dendritic cells 

are potent antigen-presenting cells with a prominent role in T cell activation. In pediatric HIV, 

mDCs bridge innate and adaptive immunity by capturing and presenting viral antigens. The 

crosstalk between mDCs and T cells shapes the nature of the immune response. Exploring how 

mDCs modulate T cell activation in pediatric HIV contributes to understanding the adaptive arm 

of the immune response. Each DC subtype contributes uniquely to immune modulation. While 

cDC1s are involved in the induction of cytotoxic responses, cDC2s drive helper T cell 

differentiation. pDCs, through interferon production, exert antiviral effects and influence the 

adaptive immune landscape. mDCs, as master regulators, orchestrate the overall immune response. 
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The intricate balance and cooperation between these DC subtypes form the basis for an effective 

immune response against HIV in pediatric populations. The developmental stage of the pediatric 

immune system influences DC function. Neonates and infants exhibit unique characteristics, such 

as distinct proportions of DC subsets and varying responsiveness.  

Dendritic Cell Interactions with HIV 

The intricate dance between dendritic cells (DCs) and the Human Immunodeficiency Virus (HIV) 

significantly influences the immune response in pediatric populations. Dendritic cells, particularly 

cDCs and mDCs, serve as primary sentinels for HIV at mucosal surfaces. The capture of viral 

particles by DCs is a critical step in initiating immune responses. Following capture, DCs process 

viral antigens into smaller peptides, which are then presented on major histocompatibility 

complexes (MHC) for recognition by T cells. Investigating the efficiency of viral capture and 

antigen processing in pediatric DCs provides insights into the early events of the immune response 

[44-53]. DCs are renowned for their ability to present antigens to T cells, a process pivotal for the 

activation of adaptive immunity. In pediatric HIV, the presentation of HIV-derived antigens by 

DCs to CD4+ and CD8+ T cells influences the nature and strength of the ensuing immune 

response. HIV has been shown to modulate the maturation process of DCs, impacting their 

phenotype and function. The virus can induce a semi-mature or tolerogenic DC state, leading to 

altered cytokine profiles and suboptimal T cell activation. Investigating the consequences of HIV-

induced DC maturation alterations in pediatric populations is crucial for understanding the factors 

that contribute to immune dysregulation in early life [54-64]. 

DCs, particularly immature DCs, can facilitate the transmission of HIV to CD4+ T cells through 

a process known as trans-infection. This mechanism contributes to viral dissemination and immune 

evasion. Examining the dynamics of DC-mediated transmission in pediatric HIV provides insights 

into potential vulnerabilities in the early stages of infection [65-72]. Plasmacytoid dendritic cells 

(pDCs) respond to HIV by producing type I interferons (IFNs), crucial for antiviral defenses. 

However, chronic exposure to HIV can lead to pDC exhaustion and impaired IFN production. 

Investigating the delicate balance between protective IFN responses and exhaustion in pediatric 

pDCs is essential for understanding their contributions to immune modulation. The unique 

characteristics of the developing pediatric immune system, such as distinct proportions of DC 

subsets and variations in responsiveness, influence the interactions between DCs and HIV. Age-

dependent differences in DC function impact the trajectory of the immune response. 

Understanding how these developmental influences shape the interactions between DCs and HIV 

is fundamental for tailoring interventions to different pediatric age groups. 

Immune Dysregulation and Pediatric HIV 

The interplay between dendritic cells (DCs) and Human Immunodeficiency Virus (HIV) 

significantly contributes to immune dysregulation in pediatric populations. Pediatric HIV is 

marked by alterations in the phenotype and function of dendritic cells, impacting their ability to 

mount effective immune responses. HIV-induced semi-mature or tolerogenic DC states contribute 
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to suboptimal antigen presentation and T cell activation. Understanding the specific alterations in 

DC phenotype and function in pediatric populations is essential for unraveling the mechanisms 

driving immune dysregulation [73-75]. Dysfunctional DCs in pediatric HIV exhibit impaired 

antigen presentation and suboptimal T cell activation. This compromised ability to effectively 

prime T cell responses contributes to weakened antiviral immunity. Investigating the intricacies of 

antigen presentation and T cell activation in the context of pediatric HIV sheds light on the 

dynamics of immune dysregulation and the potential points of intervention. 

DCs play a crucial role in the induction and maintenance of regulatory T cells (Tregs), contributing 

to immune tolerance. In pediatric HIV, alterations in DC-Treg interactions may skew the balance 

towards immune suppression, hampering effective antiviral responses. Understanding the nuances 

of DC-mediated Treg modulation in pediatric populations is vital for comprehending the immune 

landscape. The dysregulation of DC function in pediatric HIV extends to B cell responses. Altered 

DC-B cell interactions influence antibody production and the establishment of immunological 

memory. Investigating the impact of HIV-induced DC dysregulation on B cell responses provides 

insights into the factors influencing the humoral arm of the immune response in pediatric 

populations. Persistent HIV replication and dysregulated DC responses contribute to chronic 

immune activation and inflammation, hallmarks of pediatric HIV progression. Chronic activation 

may lead to immune exhaustion, further compromising the effectiveness of antiviral responses. 

Examining the role of DC-mediated chronic immune activation in pediatric populations is crucial 

for understanding the factors influencing disease outcomes. The developmental stage of the 

pediatric immune system, characterized by age-dependent differences in DC subsets and 

responsiveness, influences the degree of immune dysregulation. Understanding how these 

developmental influences intersect with HIV-induced alterations in DC function provides a 

nuanced perspective on the complexities of pediatric immune dysregulation. 

Therapeutic Strategies Targeting Dendritic Cells 

Enhancing dendritic cell function through immune-based interventions represents a promising 

avenue in pediatric HIV therapeutics. Approaches such as cytokine therapies, designed to bolster 

DC maturation and antigen presentation, hold potential for optimizing the immune response. 

Investigating the safety and efficacy of immune-based interventions tailored to pediatric immune 

landscapes is crucial for refining therapeutic strategies [76]. The adoptive transfer of dendritic cells 

engineered ex vivo presents an innovative strategy for precision interventions. Engineered DCs 

can be tailored to express specific antigens or modulators, enhancing their ability to stimulate 

effective immune responses. Exploring the feasibility and safety of adoptive transfer approaches 

in pediatric populations offers a glimpse into the potential for personalized therapies. Vaccine 

development, with a focus on leveraging DC function, holds promise as a therapeutic strategy for 

pediatric HIV. Tailored vaccine candidates designed to enhance DC-mediated antigen presentation 

and elicit robust immune responses are under investigation. Evaluating the immunogenicity and 

safety of therapeutic vaccines in pediatric cohorts informs the potential for vaccine-driven 

interventions. 
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Modulating immune checkpoints represents a novel strategy for mitigating DC exhaustion and 

enhancing antiviral responses. Therapies targeting immune checkpoint molecules, such as 

programmed cell death protein 1 (PD-1) and cytotoxic T-lymphocyte-associated protein 4 (CTLA-

4), aim to rejuvenate exhausted DCs and T cells. Clinical trials exploring the safety and efficacy 

of immune checkpoint inhibitors in pediatric HIV contribute to understanding their potential in 

restoring immune function. Tailoring antiretroviral therapy (ART) strategies based on an 

understanding of their impact on DC function offers a pragmatic approach. Early initiation of ART, 

guided by insights into its effects on DC-mediated responses, may contribute to preserving 

effective immune control. Investigating the optimal timing and regimens for pediatric ART 

enhances the potential for personalized therapeutic interventions [76]. Strategies aimed at 

disrupting or eliminating viral reservoirs in pediatric HIV complement DC-focused therapeutic 

interventions. Innovative approaches, including latency-reversing agents and immunotherapies 

targeting reservoirs, may enhance the effectiveness of strategies aimed at restoring DC-mediated 

immune responses. Exploring the safety and feasibility of these approaches is vital for their 

potential integration into pediatric HIV care. 

Vaccine Development and Dendritic Cells 

Dendritic cells are instrumental in the induction of immune responses through efficient antigen 

presentation. Vaccine design hinges on the ability of DCs to capture, process, and present viral 

antigens to T cells. Understanding the nuances of DC-mediated antigen presentation in pediatric 

HIV is paramount for developing vaccines that elicit robust and targeted immune responses. 

Tailoring vaccines to enhance DC immunogenicity is a key strategy in pediatric HIV vaccine 

development. Formulating vaccines to optimize DC maturation, antigen uptake, and presentation 

holds promise for eliciting potent immune responses. Investigating adjuvants and delivery systems 

that specifically engage DCs contributes to enhancing vaccine immunogenicity in the unique 

immune landscape of pediatric populations [76]. 

Pediatric HIV introduces distinct challenges to vaccine development, necessitating careful 

consideration of the developing immune system and viral dynamics. Factors such as age-dependent 

differences in DC subsets, immune tolerance mechanisms, and the impact of early antiretroviral 

therapy influence vaccine responses. Overcoming these challenges requires a comprehensive 

understanding of how DCs shape the immune responses in pediatric HIV. Advances in vaccine 

candidates for pediatric HIV underscore the ongoing efforts to harness DC function for effective 

immunization. From protein subunit vaccines to viral vector-based approaches, each candidate 

aims to stimulate robust DC-mediated responses. Evaluating the safety and efficacy of these 

candidates in pediatric cohorts informs the progress and challenges in the quest for an HIV vaccine 

tailored for children. 

Dendritic cells play a pivotal role in the establishment and maintenance of immune memory. 

Designing vaccines with a focus on generating durable memory responses is crucial for sustained 

protection. Investigating the longevity and recall responses of DC-mediated immune memory in 
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pediatric HIV vaccine candidates provides insights into optimizing long-term immunological 

resilience. 

Considerations in Pediatric HIV Care 

The developing immune system undergoes dynamic changes throughout childhood, influencing 

responses to HIV and therapeutic interventions. Understanding age-dependent differences in 

dendritic cell subsets, immune tolerance mechanisms, and the maturation of antiviral responses is 

crucial for tailoring interventions to different pediatric age groups. Pediatric HIV care must 

account for the evolving immune landscape during critical developmental stages. The timely 

initiation of antiretroviral therapy (ART) is a cornerstone of pediatric HIV care. Early ART not 

only suppresses viral replication but also preserves dendritic cell function and immune responses. 

Initiating therapy at the earliest opportunity, guided by an understanding of its impact on the 

developing immune system, contributes to optimizing long-term clinical outcomes in pediatric 

populations. 

Conducting research in pediatric HIV involves navigating complex ethical considerations. 

Ensuring the inclusion of children in clinical trials, with a focus on their unique medical, 

psychological, and developmental needs, is essential. Ethical research practices, including 

informed consent processes tailored for pediatric participants, uphold the principles of autonomy, 

beneficence, and justice in advancing knowledge and therapeutic options. The psychosocial well-

being of children living with HIV is integral to comprehensive care. Pediatric HIV care must 

encompass psychosocial support, addressing the emotional, social, and mental health aspects of 

children and their families. Holistic support fosters resilience, mitigates stigma, and contributes to 

improved adherence to treatment regimens, ultimately enhancing overall pediatric well-being. 

Pediatric HIV care extends beyond medical interventions to address educational and 

developmental needs. Understanding the impact of HIV on cognitive development, educational 

attainment, and social integration is crucial. Tailoring educational support and developmental 

interventions to the unique challenges faced by children living with HIV promotes resilience and 

a positive trajectory into adulthood. As children with HIV transition into adolescence and 

adulthood, the continuity of care is paramount. Preparing adolescents for the transition to adult 

care involves addressing medical, psychosocial, and educational aspects. Ensuring a seamless 

transition fosters autonomy, self-efficacy, and the ongoing management of HIV in adulthood. 

Family-centered care, involving caregivers and the broader community, is instrumental in pediatric 

HIV care. Inclusive care models that consider the family as a unit contribute to a supportive 

environment. Community involvement, including awareness programs and peer support networks, 

enhances the resilience of children and families affected by HIV. 

Conclusion 

Dendritic cells, orchestrators of immune responses, play a central role in shaping the trajectory of 

pediatric HIV. Understanding their interactions with the virus and the consequent immune 
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dysregulation provides a foundation for therapeutic innovations. Immune-based interventions, 

adoptive transfer strategies, and the modulation of viral reservoirs offer promising avenues for 

restoring effective immune responses. Vaccine development, leveraging dendritic cell function, 

represents a beacon of hope in the quest for an HIV-free future for children. Tailored vaccines, 

designed to optimize DC-mediated antigen presentation, hold the potential to elicit durable 

immune memory and protect against the challenges posed by HIV. 

The commitment to personalized approaches becomes the cornerstone of pediatric HIV care. The 

intricate tapestry of dendritic cell-mediated responses, therapeutic interventions, vaccine 

development, and comprehensive care considerations underscores the need for tailored strategies. 

Through this commitment, we envision a future where children living with HIV not only achieve 

viral suppression but also experience an enhanced quality of life—a future where the resilience of 

the developing immune system is nurtured through innovation, compassion, and a steadfast 

dedication to the well-being of every child affected by HIV. 
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