
 
 
www.idosr.org                                                                                                                                      Obeagu et al., 2024    

40 
This is an Open Access article distributed under the terms of  the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in 
any medium, provided the original work is properly cited. 

 
 
International Digital Organization for Scientific Research                                                        IDOSRJAS1.7.8.295                                               
IDOSR JOURNAL OF APPLIED SCIENCES 9(1)40-50, 2024. 
https://doi.org/10.59298/IDOSRJAS/2024/1.7.8.295  
 
Nutritional Approaches for Enhancing Immune Competence in 
HIV-Positive Individuals: A Comprehensive Review 
 

Emmanuel Ifeanyi Obeagu1, Getrude Uzoma Obeagu2, Edward Odogbu Odo3, Matthew 
Chibunna Igwe4, Okechukwu Paul-Chima Ugwu5, Esther U. Alum5,6 and Puche Racheal 
Okwaja7 

 

1Department of Medical Laboratory Science, Kampala International University, Uganda. 
2School of Nursing Science, Kampala International University, Uganda. 
3School of  General Studies (Physical and Health Education Unit) Michael Okpara University of  Agriculture, 
Umudike, Nigeria. 
4Department of Public Health, Kampala International University, Uganda. 
5Department of Publication and Extensions, Kampala International University, Uganda. 
6Department of Biochemistry, Ebonyi State University, Abakaliki, Ebonyi State, Nigeria. 
7Department of Public Administration and Development Studies, Kampala International University, 
Uganda. 

 
ABSTRACT 

HIV/AIDS remains a significant global health challenge, characterized by compromised immune function that leads 
to increased vulnerability to infections and other complications. Nutritional strategies have emerged as vital 
components in fortifying immune competence among individuals living with HIV. This review article provides a 
comprehensive analysis of diverse nutritional approaches aimed at reinforcing immune function in HIV-positive 
individuals. The paper delves into the impact of micronutrient supplementation, elucidating the effects of individual 
and combined micronutrients on immune response in HIV-positive individuals. Additionally, it discusses the role of 
macronutrients and various dietary patterns, such as the Mediterranean diet and DASH diet, in influencing immune 
function and overall well-being in this population. Furthermore, the article addresses the relevance of nutritional 
strategies in managing opportunistic infections commonly observed in PLWHA. Specific dietary considerations to 
prevent and mitigate these infections are explored, alongside the pivotal role of nutrition in supporting medication 
adherence and efficacy. Recognizing the challenges faced by HIV-positive individuals, including food insecurity, 
malabsorption, and metabolic alterations, the review outlines potential barriers to implementing optimal nutritional 
strategies. Concluding remarks emphasize the critical importance of personalized and comprehensive nutritional 
interventions in managing HIV/AIDS and enhancing the quality of life for affected individuals. The article 
underscores the need for further research to refine nutritional guidelines and recommendations, enabling healthcare 
providers and policymakers to offer tailored nutritional support to optimize immune function and overall health in 
HIV-positive populations. 
Keywords: HIV/AIDS, Immune function, Micronutrients, Macronutrients, Dietary patterns, Nutritional 
strategies. 

 
INTRODUCTION 

Human Immunodeficiency Virus (HIV) infection 
continues to be a global public health concern, 
affecting millions worldwide and posing a significant 
challenge due to its impact on immune function. HIV 
compromises the immune system, leading to a 
progressive decline in immune competence and 
increasing susceptibility to opportunistic infections 
and other complications. In the management of 

HIV/AIDS, sustaining robust immune function is 
pivotal for both preventing opportunistic infections 
and improving overall health outcomes [1-7]. 
Nutritional approaches have garnered increasing 
attention for their potential to enhance immune 
competence and overall well-being in people living 
with HIV/AIDS (PLWHA). Adequate nutrition 
plays a critical role in supporting immune function, 
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contributing to the modulation of immune responses, 
maintenance of cell-mediated immunity, and 
reduction in the risk of infectious complications [8-
18]. This paper aims to provide an in-depth 
exploration of various nutritional strategies and 
interventions aimed at reinforcing immune 
competence in HIV-positive individuals. It seeks to 
elucidate the impact of specific nutrients, dietary 
patterns, and supplementation regimens on immune 
health in this population. The paper starts by 
outlining the intricacies of HIV/AIDS and its 
profound implications on the immune system. It will 
underscore the significance of maintaining a robust 
immune system in individuals living with HIV, 
highlighting the critical role of nutrition as a 
modifiable factor that can influence immune 
competence. Subsequently, the paper delves into an 
analysis of essential nutrients vital for immune 
function in PLWHA, including micronutrients (such 
as Vitamin A, C, E, Zinc, and Selenium) and 
macronutrients (such as protein and essential fatty 
acids). The importance of maintaining a well-
balanced diet encompassing these nutrients will be 
emphasized in the context of supporting optimal 
immune health. Moreover, the paper explores the 
impact of micronutrient supplementation on immune 

responses, evaluating the effects of individual and 
combined micronutrients on immune function among 
HIV-positive individuals. It will also address the role 
of macronutrients and different dietary patterns, 
investigating their influence on immune response and 
overall well-being in this population. Additionally, 
the paper will discuss nutritional strategies tailored 
to manage opportunistic infections commonly 
observed in PLWHA. Specific dietary considerations 
aimed at preventing and mitigating these infections 
will be outlined, alongside the role of nutrition in 
supporting medication adherence and efficacy. 
Recognizing the multifaceted challenges encountered 
by HIV-positive individuals, including food 
insecurity, malabsorption issues, and metabolic 
alterations, the review will highlight potential 
barriers to implementing effective nutritional 
interventions [19-27]. The paper will underscore the 
critical importance of personalized and 
comprehensive nutritional approaches in managing 
HIV/AIDS. It will emphasize the need for further 
research to refine nutritional guidelines and 
recommendations, facilitating healthcare providers 
and policymakers in offering tailored nutritional 
support to optimize immune function and overall 
health in HIV-positive populations. 

Nutrients Essential for Immune Function in HIV-Positive Individuals 
Nutrients play a crucial role in supporting immune 
function among individuals living with HIV/AIDS 
(PLWHA). An adequate intake of specific nutrients is 
essential for maintaining optimal immune health and 
mitigating the impact of HIV on the immune system 
[28-33].  Vitamin A Known for its role in 
maintaining the integrity of mucosal surfaces and 
enhancing immune responses, Vitamin A deficiency is 
common in PLWHA and can exacerbate immune 
system impairment [34-39]. Vitamin C acts as an 
antioxidant, supporting immune cell function and 
aiding in wound healing. Vitamin C supplementation 
may help reduce the risk of infections in HIV-positive 
individuals [40-45]. Another potent antioxidant that 
protects cells from oxidative stress, Vitamin E helps 
maintain immune cell function and may contribute to 
reducing inflammation in PLWHA. Essential for 

immune cell development and function, zinc 
deficiency is prevalent among HIV-positive 
individuals and may lead to impaired immune 
responses [46-51]. Selenium acts as a cofactor for 
antioxidant enzymes, supporting immune cell 
activity. Selenium deficiency has been linked to 
increased susceptibility to infections in PLWHA. 
Protein is crucial for the synthesis of immune cells 
and antibodies; adequate protein intake is essential to 
support immune function and prevent muscle wasting 
in HIV-positive individuals [52-56]. Omega-3 and 
Omega-6 fatty acids contribute to immune regulation 
and inflammatory responses. They help modulate 
immune cell activity and may aid in reducing 
inflammation associated with HIV infection. 

Balanced Diet 
Maintaining a well-balanced diet rich in fruits, 
vegetables, whole grains, lean proteins, and healthy 
fats is imperative for PLWHA. A diverse and 
nutrient-dense diet ensures an adequate intake of 
essential vitamins, minerals, and other 
micronutrients vital for supporting immune health 
[57-62]. Supplementation strategies may be 
employed to address specific deficiencies or enhance 
immune function in HIV-positive individuals. 
Micronutrient supplementation, especially with 

vitamins like A, C, and E, along with minerals like 
zinc and selenium, might be recommended under the 
guidance of healthcare professionals to bolster 
immune competence [63-67]. However, it's crucial to 
note that excessive supplementation can have adverse 
effects and interactions with medications commonly 
used in HIV treatment. Therefore, supplementation 
should be tailored to individual needs and guided by 
healthcare providers familiar with the patient's 
medical history and current treatment regimen. 
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Impact of Micronutrient Supplementation 
Micronutrient supplementation plays a significant 
role in fortifying immune competence among 
individuals living with HIV/AIDS (PLWHA).  It 
supports mucosal integrity, reduces the risk of 
opportunistic infections, and may improve outcomes 
in HIV-infected children and adults [68-71]. Studies 
evaluating Vitamin C supplementation in PLWHA 
have indicated potential benefits in reducing 
oxidative stress, boosting immune function, and 
decreasing the incidence and severity of infections. 
Supplementation with Vitamin E, a potent 
antioxidant, has demonstrated positive effects on 

immune cell function and reducing inflammation in 
HIV-positive individuals. However, results from 
studies are mixed, and further research is warranted. 
Zinc supplementation has been associated with 
improved immune responses and reduced risk of 
infections in PLWHA with zinc deficiency. It plays a 
crucial role in immune cell development and function. 
Supplementation with selenium has shown promise in 
enhancing immune responses and reducing HIV 
disease progression, particularly in populations with 
selenium deficiency. 

Combined Micronutrient Supplementation 
Determining appropriate dosages and ensuring the 
bioavailability of supplemented micronutrients is 
crucial. Excessive supplementation can have adverse 
effects, and bioavailability can be influenced by 
various factors, including the individual's nutritional 
status and medication interactions [72]. Some 
micronutrients may interact with antiretroviral 
drugs, affecting their efficacy or causing adverse 
effects. Close monitoring and coordination between 

supplementation and ART are necessary to avoid 
potential interactions. Further research is needed to 
elucidate the optimal combinations, dosages, and 
duration of micronutrient supplementation in 
PLWHA. Long-term studies assessing the impact on 
immune function, disease progression, and overall 
health outcomes are crucial to establishing clear 
guidelines for supplementation. 

Role of Macronutrients and Dietary Patterns 
The role of macronutrients and dietary patterns is 
crucial in supporting immune function and overall 
health in individuals living with HIV/AIDS 
(PLWHA).  Adequate protein intake is essential for 
PLWHA to support immune function, aid in tissue 
repair, and prevent muscle wasting, which is common 
in individuals with advanced HIV infection [73]. 
Proteins serve as building blocks for immune cells 
and antibodies, playing a pivotal role in maintaining 
a robust immune system. These essential fatty acids 
contribute to immune regulation and inflammation 
modulation. They support immune cell function and 
may help reduce inflammation, which is often 
elevated in HIV infection. Rich in fruits, vegetables, 
whole grains, legumes, healthy fats (such as olive oil 

and nuts), and moderate intake of fish and poultry, the 
Mediterranean diet has been associated with 
improved immune function and reduced 
inflammation. It provides a diverse array of nutrients 
and antioxidants that can support immune health in 
PLWHA. Emphasizing fruits, vegetables, lean 
proteins, and low-fat dairy, the DASH diet has shown 
benefits in reducing inflammation and improving 
cardiovascular health, which is essential for PLWHA, 
as they are at a higher risk of cardiovascular 
complications [72]. Emphasizing a balanced intake of 
macronutrients and micronutrients through a diverse 
and nutrient-dense diet is crucial. Such diets provide 
essential nutrients required for immune function, 
including vitamins, minerals, and antioxidants.

                                                               Role of Dietary Patterns in HIV Management 
Certain dietary patterns rich in antioxidants and anti-
inflammatory components may help reduce chronic 
inflammation, which is a common feature in HIV 
infection and contributes to disease progression. A 
well-balanced diet can aid in supporting adherence to 
antiretroviral therapy (ART) and improving its 
efficacy. Good nutrition can positively impact the 
absorption and effectiveness of medications [74]. 
Dietary needs may vary among PLWHA based on 
factors such as disease stage, comorbidities, 
medication regimen, and metabolic changes. 
Tailoring dietary recommendations to individual 
needs is crucial. Challenges related to food insecurity 

and limited access to nutritious foods can hinder the 
ability of PLWHA to maintain optimal dietary 
patterns, exacerbating nutritional deficiencies. 
Macronutrients, such as proteins and essential fatty 
acids, along with diverse dietary patterns like the 
Mediterranean and DASH diets, play a pivotal role in 
supporting immune function, reducing inflammation, 
and improving overall health outcomes in individuals 
living with HIV/AIDS. Tailoring dietary advice to 
individual needs and addressing challenges related to 
food access and adherence can significantly impact 
the nutritional status and immune health of PLWHA. 

Nutritional Strategies for Managing Opportunistic Infections 
Nutritional strategies are vital in managing 
opportunistic infections commonly observed in 
individuals living with HIV/AIDS (PLWHA). 

Proper nutrition plays a significant role in supporting 
immune function and overall health, thereby reducing 
the risk of infections and aiding in their management.  
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Supplementation with zinc and Vitamin A may aid in 
managing certain opportunistic infections, such as 
diarrhea and respiratory infections, by supporting 
immune responses. Probiotics can help maintain gut 
health and microbial balance, which is crucial in 
managing gastrointestinal infections often seen in 
PLWHA. These supplements may reduce the severity 
and duration of diarrhea and other gut-related 
complications [75]. TB is a common opportunistic 
infection in PLWHA. A high-calorie, high-protein 
diet can aid in combating weight loss and muscle 
wasting associated with TB, supporting recovery and 
immune function. Consuming a diet rich in fruits and 
vegetables, which are high in antioxidants like 
Vitamin C and E, may help manage and prevent 
certain infections by reducing oxidative stress and 
supporting immune function. Adequate hydration is 
crucial in managing infections. Consuming nutrient-

rich fluids, such as soups and broths, can provide 
hydration and essential nutrients to support recovery. 
Due to compromised immune systems, PLWHA are 
more susceptible to foodborne illnesses. Observing 
proper food safety practices, such as cooking food 
thoroughly and avoiding high-risk foods, is essential 
to prevent infections. In cases of severe malnutrition 
or inability to meet nutritional needs through diet 
alone, supplemental nutrition support, such as oral 
nutritional supplements or, in severe cases, enteral or 
parenteral nutrition, may be necessary to aid recovery 
from infections [75]. Providing nutrition education 
and counseling to PLWHA can empower them to 
make informed dietary choices that support immune 
function and aid in managing infections. Integrating 
nutritional strategies with medical management and 
treatment plans prescribed by healthcare providers is 
crucial to ensure holistic care and better outcomes in 
managing opportunistic infections. 

Challenges and Considerations 
In implementing nutritional interventions for 
individuals living with HIV/AIDS (PLWHA), 
several challenges and considerations need to be 
addressed to ensure effectiveness and feasibility.  
Many PLWHA face economic challenges that limit 
their ability to access nutritious foods, leading to 
inadequate dietary intake and malnutrition. Limited 
access to grocery stores, especially in rural or 
underserved areas, can restrict access to fresh and 
nutritious foods. HIV infection can lead to 
gastrointestinal issues, causing malabsorption of 
nutrients, which may necessitate higher nutrient 
intake or supplementation to meet requirements.  
HIV and certain medications can alter metabolism, 
affecting nutrient utilization and storage in the body. 
PLWHA may have other health conditions or 
comorbidities that require specific dietary 
modifications, potentially complicating nutritional 
management. Antiretroviral therapy (ART) and 
other medications used to manage HIV/AIDS may 
interact with certain nutrients or affect nutrient 
absorption, necessitating careful consideration in 

dietary planning. Stigma associated with HIV/AIDS 
can affect dietary behaviors and adherence to 
nutritional recommendations, impacting the 
individual's overall well-being. Lack of social support 
or inadequate support systems can hinder access to 
nutritious foods and adherence to dietary plans. 
Nutritional needs can vary widely among PLWHA 
based on factors such as disease progression, age, 
gender, and presence of other health conditions, 
necessitating personalized dietary plans. Lack of 
adequate nutrition education and awareness among 
PLWHA and healthcare providers may lead to 
misconceptions or inadequate implementation of 
nutritional strategies. 
Cultural beliefs and preferences regarding food 
choices may influence dietary habits, requiring 
culturally sensitive approaches in nutritional 
recommendations. Regular nutritional assessment 
and monitoring are crucial to evaluate the 
effectiveness of nutritional interventions and make 
necessary adjustments based on the individual's 
changing needs. 

Future Directions and Recommendations 
Future directions and recommendations in the realm 
of nutritional interventions for individuals living with 
HIV/AIDS (PLWHA) are critical for advancing care 
and improving health outcomes. Investigate the most 
effective combinations, dosages, and duration of 
micronutrient supplementation to bolster immune 
function and improve health outcomes in PLWHA. 
Conduct longitudinal studies to ascertain the long-
term effects and potential synergistic benefits of 
combined micronutrient interventions on immune 
competence and disease progression. 
Explore personalized nutrition strategies tailored to 
individual needs, considering factors such as disease 
stage, comorbidities, medication regimens, and 

metabolic variations among PLWHA. Implement 
innovative technologies, such as nutrigenomics and 
metabolomics, to better understand individualized 
nutritional requirements based on genetic and 
metabolic profiles. Integrate nutritional interventions 
seamlessly into HIV care programs and treatment 
plans to ensure a holistic approach that addresses 
both medical and nutritional needs. Encourage 
multidisciplinary collaboration among healthcare 
providers, nutritionists, social workers, and 
community support systems to provide 
comprehensive care for PLWHA. 
Conduct longitudinal studies evaluating the impact of 
specific dietary patterns (e.g., Mediterranean, DASH) 
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on immune function, disease progression, and quality 
of life in PLWHA over extended periods. Explore the 
feasibility and effectiveness of implementing 
culturally adapted dietary interventions tailored to 
diverse populations of PLWHA. Enhance education 
and training for healthcare providers, emphasizing 
the importance of nutrition in managing HIV/AIDS 
and equipping them with skills to provide tailored 
nutritional guidance. Develop educational programs 
targeting PLWHA to improve their understanding of 
the role of nutrition in supporting immune health and 
overall well-being. Advocate for policies and 
interventions that address socioeconomic barriers to 
accessing nutritious foods among PLWHA, aiming to 
mitigate food insecurity and improve dietary quality. 
Establish community-based initiatives and support 

networks to provide resources and assistance in 
accessing affordable and nutritious food options. 
Conduct ongoing monitoring and evaluation of 
implemented nutritional interventions to assess their 
efficacy, identify challenges, and refine strategies for 
better outcomes. Implement regular nutritional 
assessment protocols as part of routine care to track 
changes and adjust interventions as needed. Develop 
clear and evidence-based nutritional guidelines 
specific to different stages of HIV infection, 
considering various populations and their unique 
nutritional needs. Formulate recommendations for 
policymakers and healthcare systems to prioritize 
nutritional support as an integral part of HIV/AIDS 
management and care. 

CONCLUSION 
In conclusion, the integration of targeted nutritional 
interventions plays a pivotal role in fortifying 
immune competence and enhancing the overall health 
and well-being of individuals living with HIV/AIDS 
(PLWHA). This comprehensive review underscores 
the critical importance of various nutritional 
approaches in managing HIV infection and 
supporting immune function. Nutritional strategies 
focusing on specific micronutrients, such as Vitamin 
A, C, E, Zinc, Selenium, as well as essential 
macronutrients like protein and essential fatty acids, 
have shown promise in bolstering immune responses 
and mitigating the impact of HIV on the immune 
system. However, challenges such as food insecurity, 
nutrient malabsorption, and medication interactions 
necessitate tailored approaches and further research 
to optimize effectiveness while considering individual 
variability. Micronutrient supplementation, when 
appropriately administered, may offer benefits in 
enhancing immune responses and reducing the risk of 
opportunistic infections. Nevertheless, ongoing 
research is required to establish optimal 
combinations, dosages, and long-term effects of these 

interventions on immune competence in PLWHA. 
Moreover, dietary patterns like the Mediterranean 
diet, DASH diet, and balanced, nutrient-rich eating 
habits contribute significantly to supporting immune 
function, reducing inflammation, and improving 
overall health outcomes. Culturally adapted and 
personalized nutritional approaches are essential to 
address individual needs and socioeconomic barriers 
faced by PLWHA. As the field continues to evolve, 
future directions involving personalized nutrition, 
integrative care approaches, research on dietary 
patterns, and enhanced education and training are 
crucial to optimize nutritional strategies for 
managing HIV/AIDS. These efforts will contribute 
to comprehensive care, fostering improved immune 
function, better management of opportunistic 
infections, and ultimately, enhancing the quality of 
life for individuals living with HIV/AIDS. Overall, 
the incorporation of evidence-based nutritional 
approaches is indispensable in the holistic 
management of HIV/AIDS, emphasizing the critical 
role of nutrition in supporting immune competence 
and overall health in this population. 
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