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ABSTRACT 

Human immunodeficiency virus (HIV) remains a major public health challenge, with immune recovery following 
antiretroviral therapy (ART) initiation being influenced by various factors, including nutritional status. 
Malnutrition, common among HIV-positive individuals, can impair immune function, delay ART response, and 
increase susceptibility to opportunistic infections. While standard care for individuals initiating ART includes 
clinical monitoring and general dietary guidance, it often fails to address specific nutritional deficiencies. Nutritional 
supplementation, encompassing macronutrient and micronutrient support, has been proposed as an adjunct to ART 
to enhance immune recovery. This review critically compared the impact of  nutritional supplementation versus 
standard care on immune reconstitution in HIV-positive adults initiating ART. By synthesizing evidence from 
clinical trials, observational studies, and meta-analyses, this narrative review evaluated the mechanisms through 
which nutrition influences immune function and explored the efficacy of  supplementation in improving CD4+ T-
cell recovery and reducing inflammation. Findings suggested that targeted nutritional interventions may accelerate 
immune recovery and improve overall health outcomes, though challenges such as supplementation variability and 
implementation barriers persist. Future research should focus on optimizing supplementation regimens and 
integrating nutritional support into routine HIV care to enhance treatment success, particularly in resource-limited 
settings. 
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INTRODUCTION 

Human immunodeficiency virus (HIV) infection remains a major global health challenge, particularly in low- and 
middle-income countries where malnutrition is prevalent [1, 2]. The advent of  antiretroviral therapy (ART) has 
significantly improved the prognosis and life expectancy of  people living with HIV (PLHIV) [3, 4]. However, 
immune recovery following ART initiation varies among individuals, with nutritional status being a critical 
determinant. Malnutrition, both in the form of  undernutrition and micronutrient deficiencies, is common among 
HIV-positive individuals and is associated with impaired immune function, increased opportunistic infections, and 
delayed ART response. Nutritional supplementation has been proposed as an adjunct to ART to enhance immune 
recovery by addressing macronutrient and micronutrient deficiencies. Standard care for HIV-positive individuals 
initiating ART typically involves ART provision, clinical monitoring, and basic nutritional counseling [5, 6]. 
However, this approach may not fully address the unique nutritional needs of  PLHIV, particularly those experiencing 
malnutrition. Nutritional supplementation, in contrast, provides targeted macronutrient and micronutrient support, 
potentially accelerating CD4+ T-cell recovery and improving overall immune function. Several clinical trials and 
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observational studies have examined the effects of  nutritional interventions on immune recovery, with varying 
results. This review critically evaluates the comparative impact of  nutritional supplementation versus standard care 
on immune recovery in HIV-positive adults initiating ART. The discussion highlights the mechanisms through 
which nutrition influences immune function, summarizes key clinical findings, and explores challenges in 
implementing nutritional interventions in HIV care. Understanding the role of  targeted nutrition in HIV 
management could inform policy and clinical guidelines to optimize health outcomes in this vulnerable population. 

The Role of  Nutrition in Immune Function and HIV Progression 

Nutritional status is a critical determinant of  immune competence and disease progression in HIV infection [7, 8]. 
Malnutrition and HIV share a bidirectional relationship: HIV infection exacerbates malnutrition through increased 
metabolic demands, reduced nutrient intake, and malabsorption, while malnutrition weakens immune function and 
accelerates HIV progression. Key nutrients involved in immune function include proteins, vitamins (such as vitamins 
A, C, D, and E), and minerals (including zinc, selenium, and iron) [9]. Deficiencies in these nutrients can impair T-
cell function, reduce cytokine production, and compromise the integrity of  mucosal barriers, increasing 
susceptibility to opportunistic infections [10, 11, 12, 13]. Protein-energy malnutrition (PEM) is particularly 
detrimental in HIV-positive individuals, leading to muscle wasting, reduced production of  immunoglobulins, and 
impaired antigen presentation [14,15,16,17,18]. Micronutrient deficiencies further compromise immune responses; 
for instance, vitamin A deficiency is linked to increased morbidity and mortality in HIV, while zinc deficiency impairs 
lymphocyte proliferation and function. Given the profound effects of  malnutrition on immune function, nutritional 
interventions are increasingly recognized as essential components of  comprehensive HIV care. 

Standard Care and Its Limitations in Supporting Immune Recovery 
Standard care for HIV-positive individuals initiating ART typically includes ART administration, routine clinical 
and laboratory monitoring, opportunistic infection prophylaxis, and general dietary advice [11, 12, 19, 20]. While 
ART effectively suppresses viral replication and gradually restores CD4+ T-cell counts, immune reconstitution is 
often incomplete, particularly in malnourished individuals. Standard care does not routinely include targeted 
nutritional interventions, leaving many PLHIV at risk of  persistent immune dysfunction and higher morbidity. 
One of  the key limitations of  standard care is its inability to address the specific nutritional deficiencies commonly 
seen in HIV-positive individuals. For example, while standard care may include basic dietary guidance, it lacks 
structured supplementation strategies to replenish depleted macronutrients and micronutrients [21, 22, 23, 24, 25]. 
Furthermore, individuals with severe malnutrition or wasting syndrome may experience delayed immune recovery 
despite viral suppression, underscoring the need for adjunctive nutritional strategies. Additionally, inflammation and 
immune activation remain elevated in some ART-treated individuals, contributing to poor long-term health 
outcomes. Standard care does not adequately mitigate these persistent immune challenges, necessitating alternative 
or complementary approaches.  

Nutritional Supplementation as an Adjunct to ART 

Nutritional supplementation has emerged as a potential strategy to enhance immune recovery and overall health 
outcomes in HIV-positive individuals initiating ART [13]. Nutritional interventions range from macronutrient 
supplementation (e.g., protein-enriched diets, energy-dense formulations) to micronutrient supplementation (e.g., 
vitamins, minerals, and essential fatty acids). These interventions aim to counteract malnutrition-induced immune 
suppression and improve ART response. 
Macronutrient supplementation, particularly protein-energy supplementation, has been shown to improve weight 
gain, lean body mass retention, and immune function. Studies indicate that protein supplementation enhances CD4+ 
T-cell recovery, likely by supporting lymphocyte proliferation and cytokine production [14]. Furthermore, omega-
3 fatty acids, found in fish oil supplements, have demonstrated anti-inflammatory properties that may reduce chronic 
immune activation in HIV-positive individuals. 
Micronutrient supplementation is another promising approach, with specific nutrients playing pivotal roles in 
immune recovery [15]. Vitamin D, for instance, modulates innate and adaptive immune responses and has been 
associated with improved CD4+ T-cell recovery in ART-treated individuals. Zinc supplementation has been shown 
to enhance lymphocyte function and reduce morbidity, while selenium has been linked to improved immune responses 
and reduced viral replication. Several randomized controlled trials (RCTs) have demonstrated that combined 
micronutrient supplementation improves immune function and reduces the incidence of  opportunistic infections 
among PLHIV. 
Despite these potential benefits, nutritional supplementation remains underutilized in HIV care. Challenges include 
variations in the effectiveness of  different supplementation regimens, concerns about potential interactions with 
ART, and logistical constraints in resource-limited settings. Nevertheless, integrating targeted nutritional support 
into HIV treatment programs may enhance immune recovery and long-term health outcomes. 
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Comparative Efficacy: Nutritional Supplementation Versus Standard Care 

Comparative studies examining nutritional supplementation versus standard care have yielded mixed findings. Some 
trials report significant improvements in immune recovery with supplementation, while others show marginal 
benefits. The efficacy of  nutritional interventions depends on several factors, including baseline nutritional status, 
type and duration of  supplementation, and ART regimen. 
A meta-analysis of  RCTs investigating micronutrient supplementation in HIV-positive individuals found that 
vitamin and mineral supplementation significantly improved CD4+ T-cell counts and reduced morbidity [16]. 
However, the magnitude of  these effects varied across studies, with some showing minimal impact on immune 
markers. Similarly, protein-energy supplementation has been associated with weight gain and improved functional 
outcomes, though its effects on CD4+ T-cell recovery remain inconsistent. 
In contrast, standard care alone may be insufficient to optimize immune recovery in malnourished individuals. 
Observational studies suggest that HIV-positive individuals receiving only standard care often experience slower 
immune reconstitution, higher rates of  inflammation, and increased susceptibility to comorbidities. Given these 
findings, combining ART with targeted nutritional supplementation may offer superior immune recovery benefits 
compared to standard care alone. 

Challenges and Future Directions 
Despite the promising role of  nutritional supplementation, several challenges hinder its widespread implementation. 
First, there is a lack of  consensus on optimal supplementation regimens, including dosage, duration, and 
composition. Second, logistical and financial barriers in resource-limited settings may limit access to high-quality 
nutritional supplements. Third, potential interactions between certain supplements and ART regimens require 
further investigation to ensure safety and efficacy. Future research should focus on large-scale RCTs to determine 
the most effective supplementation strategies tailored to different populations [17]. Additionally, integrating 
nutritional screening and supplementation into routine HIV care could enhance treatment outcomes. Policymakers 
and healthcare providers must collaborate to develop cost-effective and sustainable nutritional interventions that 
complement ART in diverse settings. 

CONCLUSION 

Nutritional supplementation represents a promising adjunct to ART for improving immune recovery in HIV-positive 
adults. While standard care provides essential medical support, it often fails to address the specific nutritional needs 
of  malnourished individuals, potentially delaying immune reconstitution. Nutritional supplementation, 
encompassing both macronutrient and micronutrient interventions, has demonstrated potential in enhancing CD4+ 
T-cell recovery, reducing inflammation, and improving overall health outcomes. However, variability in study results, 
logistical challenges, and uncertainties regarding optimal regimens underscore the need for further research. 
Integrating evidence-based nutritional support into HIV care protocols could significantly enhance treatment 
success and long-term health for PLHIV, particularly in resource-limited settings. As the global fight against HIV 
continues, recognizing and addressing the critical role of  nutrition in immune recovery remains imperative. 

REFERENCES 
1.  Ugo Alum, E., Okechukwu, U.P., Ifeanyi Obeagu, E., Maduabuchi Aja, P.: Reducing HIV Infection Rate in 

Women: A Catalyst to reducing HIV Infection pervasiveness in Africa. (2023). 
https://doi.org/10.58538/IJIAR/2048 

2.  Obeagu, E.I., Alum, E.U., Obeagu, G.U.: Factors Associated With Prevalence Of  Hiv Among Youths: A 
Review Of  Africa Perspective. Madonna University journal of  Medicine and Health Sciences ISSN: 2814-
3035. 3, 13–18 (2023) 

3.  Alum, E.U., Uti, D.E., Ugwu, O.P.C., Alum, B.N.: Toward a cure - Advancing HIV/AIDs treatment modalities 
beyond antiretroviral therapy: A Review. Medicine (United States). 103, e38768 (2024). 
https://doi.org/10.1097/MD.0000000000038768 

4.  Obeagu, E.I., Obeagu, G.U., Alum, E.U., Ugwu, O.P.-C.: Comprehensive Review of  Antiretroviral Therapy 
Effects on Red Blood Cells in HIV Patients. INOSR Experimental Sciences. 12, 63–72 (2023). 
https://doi.org/10.59298/INOSRES/2023/6.3.21322 

5.  Onoya, D., Mokhele, I., Sineke, T., Mngoma, B., Moolla, A., Vujovic, M., Bor, J., Langa, J., Fox, M.P.: Health 
provider perspectives on the implementation of  the same-day-ART initiation policy in the Gauteng province 
of  South Africa. Health Res Policy Syst. 19, 1–12 (2021). https://doi.org/10.1186/S12961-020-00673-
Y/TABLES/4 

https://rijournals.com/scientific-and-experimental-sciences/


 
 
https://rijournals.com/scientific-and-experimental-sciences/ 

 
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 

 
 

Page | 27 

6.  Gilbert, H.N., Wyatt, M.A., Pisarski, E.E., Asiimwe, S., van Rooyen, H., Seeley, J., Shahmanesh, M., 
Turyamureeba, B., van Heerden, A., Adeagbo, O., Celum, C.L., Barnabas, R. V., Ware, N.C.: How community 
ART delivery may improve HIV treatment outcomes: Qualitative inquiry into mechanisms of  effect in a 
randomized trial of  community-based ART initiation, monitoring and re-supply (DO ART) in South Africa 
and Uganda. J Int AIDS Soc. 24, e25821 (2021). https://doi.org/10.1002/JIA2.25821 

7.  Obeagu, E.I., Obeagu, G.U., Alum, E.U., Ugwu, O.P.-C.: Advancements in Immune Augmentation Strategies 
for HIV Patients. IAA Journal of  Biological Sciences. 11, 1–11 (2023). 
https://doi.org/10.59298/IAAJB/2023/1.2.23310 

8.  Alum, E. U., Obeagu, E. I., Ugwu, O. P.C., Aja, P. M. and Okon, M. B. HIV Infection and Cardiovascular 
diseases: The obnoxious Duos. Newport International Journal of  Research in Medical Sciences (NIJRMS), 2023; 
3(2): 95-99. 

9.  Maggini, S., Pierre, A., Calder, P.C.: Immune Function and Micronutrient Requirements Change over the 
Life Course. Nutrients 2018, Vol. 10, Page 1531. 10, 1531 (2018). https://doi.org/10.3390/NU10101531 

10.  Proikaki, S., Georgiadis, N., Sergentanis, T.N., Kornarou, E., Vassilakou, T.: Nutritional Status of  Adult 
People Living with HIV: A Narrative Review. Diseases 2025, Vol. 13, Page 56. 13, 56 (2025). 
https://doi.org/10.3390/DISEASES13020056 

11.  Radix, A.E., Fine, S.M., Vail, R.M., McGowan, J.P., Merrick, S.T., Gonzalez, C.J., Hoffmann, C.J.: Rapid ART 
Initiation. Rapid ART Initiation. (2023) 

12.  Feinberg, J., Keeshin, S.: Prevention and Initial Management of  HIV Infection. 
https://doi.org/10.7326/AITC202206210. 175, ITC81–ITC96 (2022). 
https://doi.org/10.7326/AITC202206210 

13.  Alum, E. U., Obeagu, E. I., Ugwu, O. P. C., Samson, A. O., Adepoju, A. O., Amusa, M. O. Inclusion of  
nutritional counseling and mental health services in HIV/AIDS management: A paradigm shift. Medicine 
(Baltimore). 2023;102(41):e35673. http://dx.doi.org/10.1097/MD.0000000000035673. 

14.  Griffin, D.E.: Measles virus-induced suppression of  immune responses. Immunol Rev. 236, 176–189 (2010). 
https://doi.org/10.1111/J.1600-065X.2010.00925.X 

15.  Pecora, F., Persico, F., Argentiero, A., Neglia, C., Esposito, S.: The Role of  Micronutrients in Support of  the 
Immune Response against Viral Infections. Nutrients 2020, Vol. 12, Page 3198. 12, 3198 (2020). 
https://doi.org/10.3390/NU12103198 

16.  Okoka, E.M., Kuyebi, M.A., Oyadiran, O.T., Okusanya, T.R., Onaku, E., Omotayo, M.O., Abioye, A.I.: Effect 
of  Micronutrients on HIV-Related Clinical Outcomes Among Adults Living With HIV on Antiretroviral 
Therapy: Systematic Review and Meta-analysis. Nutr Rev. (2024). 
https://doi.org/10.1093/NUTRIT/NUAE171 

17.  Pokushalov, E., Ponomarenko, A., Shrainer, E., Kudlay, D., Miller, R.: Biomarker-Guided Dietary 
Supplementation: A Narrative Review of  Precision in Personalized Nutrition. Nutrients. 16, 4033 (2024). 
https://doi.org/10.3390/NU16234033 

18.      Ugwu OP-C, Alum EU, Obeagu EI, Nwosu DC. Adverse drug reactions in HIV/AIDS patients on highly 
active antiretroviral therapy: a review of  prevalence. Newport Int J Sci Exp Sci 2023;4(1):43-47. 
https://doi.org/10.59298/NIJSES/2023/10.6.1000. 

19.       Alum EU, Ugwu OP, Obeagu EI, Okon MB. Curtailing HIV/AIDS spread: impact of  religious leaders. 
Newport Int J Res Med Sci 2023;3(2):28-31. 

20.       Obeagu EI, Malot S, Obeagu GU, Ugwu OP. HIV resistance in patients with sickle cell anaemia. Newport Int 
J Sci Exp Sci 2023;3(2):56-59. 

21.        Alum EU, Obeagu EI, Ugwu OP, Aja PM, Okon MB. HIV infection and cardiovascular diseases: the obnoxious 
duos. Newport Int J Res Med Sci 2023;3(2):95-99. 

22.         Adepoju AO, Amusa MO, Alum EU, Obeagu EI, Ugwu OP-C, Samson AO. Inclusion of  nutritional counseling 
and mental health services in HIV/AIDS management: a paradigm shift. Medicine 2023;102(41):e35673. 

23.        Obeagu EI, Obeagu GU, Obiezu J, Ezeonwumelu C, Ogunnaya FU, Ngwoke AO, Emeka-Obi OR, Ugwu OP. 
Hematologic support in HIV patients: blood transfusion strategies and immunological considerations. Appl 
Sci (NIJBAS) 2023;3(3):1-10. 

24.       Okon MB, Uti DE, Alum EU, Ugwu OPC, Obeagu EI, Aja PM. Reducing HIV infection rate in women: a 
catalyst to reducing HIV infection pervasiveness in Africa. Int J Innov Appl Res 2023;11(10):1-6. 
http://dx.doi.org/10.58538/IJIAR/2048. 

25.       Alum EU, Okwaja PR, Obeagu EI, Obeagu GU, Odo EO, Igwe MC, Ugwu OP-C. Combatting stigma: essential 
steps in halting HIV spread. Int Appl J Appl Sci 2024;11(1):22-29. www.iaajournals.org. 

https://rijournals.com/scientific-and-experimental-sciences/
http://dx.doi.org/10.1097/MD.0000000000035673
https://doi.org/10.59298/NIJSES/2023/10.6.1000
http://dx.doi.org/10.58538/IJIAR/2048


 
 
https://rijournals.com/scientific-and-experimental-sciences/ 

 
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 

 
 

Page | 28 

 

 

 

 

 

 
 
  
 

CITE AS: Asiimawe Masika Agnovia (2025). Comparing the Impact of  Nutritional Supplementation 

Versus Standard Care on Immune Recovery in HIV-Positive Adults Initiating ART. RESEARCH 

INVENTION JOURNAL OF SCIENTIFIC AND EXPERIMENTAL SCIENCES 5(2):24-28. 

https://doi.org/10.59298/RIJSES/2025/522428 

 

 

https://rijournals.com/scientific-and-experimental-sciences/

