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ABSTRACT 

Nutrition is a vital part of health and development. However, for people living with HIV, organic process standing plays an 
important role in maintaining the system and preventing progression to AIDS. Managing nutrition is crucial to managing HIV and 
AIDS. Studies prove that taking a proactive approach to nutrition will improve health outcomes associated with the adverse metabolic 
and psychological complications that result from HIV and antiretroviral medical care. This review aims to analyse and evaluate the 
efficiency of Macronutrients, Micronutrients, Role of supplements and Dietary Considerations in managing HIV/AIDS.[3] 
 
Keywords: HIV, Aids, Symptoms, Nutrition, Essential Nutrients and Dietary Recommendations. 
  
 
INTRODUCTION 

HIV (Human immunodeficiency virus) is a virus that attacks cells and help the body fight infection and diseases. It spreads 
through contact with certain body fluids of a person infected with HIV, most commonly during unprotected sex or through sharing 
injection drug equipment.[7] HIV accounts for vital immunological disorder in nursing infected individual.[4] If the verifying indices 
of excellent health area unit is satisfactory, the suppression of immune defences will be relieved. One such index is nutrition. HIV, 
immune expression, and nutrition interactions area associated with one another. HIV/AIDS is related to biological and social factors 
that have an effect on the individual’s ability to consume, utilize, and acquire food [8]. Nutrition deficiency intensifies the progress of 
HIV infection to AIDS [1]. Any immune impairment as a result of HIV/AIDS leads to malnutrition, and malnutrition leads to immune 
impairment, worsens the effect of HIV and contributes to more rapid progression to AIDS. Nutrition, particularly the macro and 
micronutrients play a vital role in the maintenance of overall health [2]. Nutritional management is critical in the treatment of HIV and 
AIDS. However, studies show that taking a proactive approach to nutrition can enhance health outcomes associated with the adverse 
metabolic and psychological side effects of HIV and antiretroviral medication. By receiving proper nutrition, people living with HIV 
can experience less illness, become stronger, and enhance the quality of life.  
 
SYMPTOMS OF HIV 

HIV is a slow-acting virus that may take years to produce illness in a person. HIV symptoms are the single most important 
indicators for patients and practitioners. Symptoms experienced by people living with HIV/AIDS include drowsiness, insomnia, 
discomfort, malaise, weakness, lethargy, disorientation, distress, fever, chills, gastrointestinal discomfort, shortness of breath, nausea, 
and vomiting, etc. (20, 10). The more common oral symptoms are thrush, leukoplakia, periodontitis, necrotizing gingivitis and 
Kaposi's sarcoma (18). Nausea, vomiting, diarrhoea, lack of appetite, and weight loss are common symptoms of acute HIV. A dry 
cough is usually the only respiratory symptom associated with primary HIV infection (1,2). Headache, herpes simplex, painful 
peripheral neuropathy, back pain, herpes zoster, throat pain, and arthralgia are the most common ailments in HIV infected men (68), 
as well as in women repeated vaginal yeast infections and severe pelvic inflammatory disease (PID) (8). Depression is common 
among HIV patients and remains important clinically because untreated or sub-optimally treated depression may result in HIV-related 
outcomes. (27, 71) 
 
HIV INFECTION AND NUTRITION 

HIV infection directly affects the immune system, by specifically targeting the CD4+ T cell, the fundamental nature of the 
immune response is intrinsically changed by this unique infection [25]. Malnutrition and Infection have always been intricately linked 
and malnutrition is the leading cause of immunodeficiency worldwide [44]. In AIDS, the deterioration of the nutritional status is an 
indicator of disease progression. [19] This is partly due to the chronic inflammatory activity of the adipose tissue and partly due to 
neuroendocrine alterations. Infectious diseases also impact on the nutritional status, either specifically or through unspecific 
mechanisms, such as anorexia, tachypnea, and vomiting [40]. 
 

 The relationships among nutritional status, infectious disease, and the immune system suggest that nutrition may be a 
cofactor in human immunodeficiency virus (HIV) progression [6]. Various research studies have confirmed that the essential trace 
elements and minerals obtained from the diet are crucial for the development and maintenance of life at every level and affect all 
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aspects of human health from the formation of cells, tissues, and organs to the initiation and development of host defense by the 
immune system in response to foreign microbes and viruses [24, 27, 31]. The impact of human immunodeficiency virus (HIV) 
infection on innate and adaptive immune activation occurs in the context of host factors, which serve to augment or dampen the 
physiologic response to the virus. People with HIV+/AIDS can be educated about the basic concepts of optimal nutrition by 
identifying key foods and nutrients, along with lifestyle changes, that contribute to a strengthened immune system. Moreover, 
nutritional management, counseling and education should be beneficial to the quality and extension of life in AIDS. [30]. 
 
ROLE OF - MARCO NUTRIENTS  
Energy Metabolism 

Loss of appetite leading to decreased energy intake is the leading cause of weight loss in HIV / AIDS and reducing food 
intake inhibits the growth of HIV-positive children (2) and leads to the loss of weight in HIV-infected adults (3). Malnutrition is 
caused by metabolic processes that reduce appetite in many infections (4). Both systemic infections, such as tuberculosis, and 
intestinal infections, including cryptosporidiosis and oesophageal candidiasis, are of great importance (5). A dietary deficiency 
resulting from a severe underlying infection can delay recovery in severely malnourished children (1, 7, 62). Some antiretroviral drugs 
(ARVs) can also cause anorexia, and vice versa (26). Patients with HIV / AIDS have improved clinical status as they may experience 
poor appetite after being diagnosed with ARV therapy. If cannot get food, Systemic anorexia, which reduces nutrient absorption, is a 
major cause of weight loss in HIV-infected patients (20). It is often difficult to recommend nutrition to malnourished children until the 
infection is properly treated (6,8). This is especially true when severely malnourished children are infected with HIV / AIDS. 
Nutritional advice for children with HIV / AIDS-related diarrhoea is a major problem (9-10). Poor environmental conditions, 
especially polluted water and overcrowded living conditions, especially where tuberculosis and pneumothorax are common, often 
create opportunities infections that cause local pain and thrush, which further reduce appetite, along with fever and shortness of breath, 
even if you urgently need to replenish the reserves of nutrients in the body. The complexity of the metabolic response to infection and 
its effect on appetite and nutrient stores have been extensively discussed in other infection studies (11, 12, 24). 

 
Protein Metabolism 

Protein deficiency is closely related to energy deficiency. Both are common in HIV / AIDS deficient, and there is so much 
evidence of severe protein deficiency in HIV / AIDS that it is believed that children and adults with HIV / AIDS need more protein 
than uninfected children and adults. It is difficult to determine how much protein a person needs to maintain body composition and 
function, and in the case of children, for growth. (13-14). Most studies investigate the metabolism of individually labelled amino acids 
when they are included in the body’s protein pool or excreted as metabolites. So, a frequently the clinical state of protein deficiency 
indicates the need for more protein in the diet. However, ample evidence from animal and human models of HIV / AIDS-like sepsis or 
catabolic conditions suggests that high levels of amino acids or proteins are inadequately utilized (15,16). During infection, several 
pro-inflammatory cytokines are released, resulting in loss of appetite and inability to recover from growth or weight loss, even if they 
are nutrient-rich (7, 32). There are examples of abnormal protein metabolism in infected children and adults. Some of these include 
providing large amounts of protein. Increased food intake certainly alters protein metabolism and the balance between anabolic and 
catabolism, but it appears that not every additional protein intake can replace lost protein stores until the infection is better controlled 
(21, 33). 

 
Fat Metabolism 

In general, loss of lean mass for every kilogram of total body weight as fat is lost first and stored fat is gradually depleted. As 
a result, the protein deficiency becomes more pronounced as the stored fat is lost. Although these changes are widely attributed to 
many adverse diseases, HIV appears to induce host-specific metabolic effects, including protein loss over fat (19). Evidence of 
predominant protein deficiency in HIV comes from a number of body composition studies that show that people with AIDS lose 
proportionately more fat loss than fat loss. However, not all studies support this hypothesis. In a longitudinal study of body weight and 
body composition in HIV patients, the ratio of lean body mass to total body weight was the same as without diet (20). 

 
Role of Micronutrients in HIV 

Micronutrients are vitamins, minerals, and trace elements that are critical to energy metabolism, cellular growth and 
differentiation, organ function, and immune function. They play a vital role in immune function by neutralizing oxygen-reactive 
intermediates produced by activated macrophages and neutrophils in their response to microorganisms. Serum and plasma 
measurements of vitamins and trace elements, which are imperfect indicators of body reserves, have shown that deficiency symptoms 
are common in HIV-infected people (14).  
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Infections may increase micronutrients utilisation and excretion and reduce their intake and absorption. Multiple studies have shown 
reductions in peripheral blood micronutrient status, with fat-soluble vitamins and selenium exhibiting higher declines at all stages of 
illness than water-soluble vitamins and some minerals. (27) 
 
Antixodants  

Antioxidants are nutrients that are found naturally in foods such as fruits and vegetables, as well as in the body. They're 
renowned for their anti-free radical properties in biological systems, as well as their ability to reduce oxidative stress in immune cells 
and HIV virus replication and protect cells and tissues from reactive oxygen species (ROS), which are created when the immune 
system is activated to fight infections (27). Exogenous antioxidants, which can be taken directly from the diet, include ascorbic acid, -
tocopherol, carotenoids, polyphenolic flavonoids, selenium, and zinc.  

 
Vitamin A 

Vitamin A is also supporting cell growth and differentiation, playing a critical role in the normal formation and maintenance 
of the body's organs (15). In HIV-infected adults’ low levels of vitamin A in the blood have been linked to increased disease 
progression and risk of mortality (22). 

 
Recent studies reveal that vitamin A has an effect on the immune system through the action of all-trans retinoic acid, which 

supports robust antibody responses by promoting Th2 (type 2 helper) cell development. (64). Th2 produces cytokines are responsible 
for strong antibody production as well as activation of eosinophils and inhibition of several macrophage functions (27,28).   

  
A positive association between mild low serum retinol levels and the risk of diarrhoea and respiratory infections, the leading 

causes of AIDS-related death, has been reported in prospective studies.  vitamin A supplements in humans have been linked to 
improvements in humoral and cellular immune function, including increases in CD4 cells and natural killer cells, decreases in cells 
that produce interleukin (IL) (1, 16,17). Vitamin A deficiency can led to pathological changes in the mucosal surfaces, impaired 
antibody responses, decreased CD4 cell population, and altered T- and B-cell functions. It was indicated that low vitamin A levels are 
also associated with increased risk of transmission of HIV from mother to child. Recent studies proposed that advanced HIV disease 
may supressed the release of vitamin A from the liver, leading to low levels of vitamin A in the plasma (16). 

 
Vitamin – C 

Vitamin c also known as L-ascorbic acid is a water- soluble vitamin that is naturally present in some foods. Humans unlike 
most animals are unable to synthesize vitamin c, so it is an essential dietary component.  Vitamin C has been shown to inhibit HIV 
replication in acutely and chronically infected T cells and to inhibit HIV reactivation in T cells. Earlier studies confirmed that massive 
doses of vitamin C can suppress the symptoms of HIV disease and significantly reduce the occurrence of secondary infections. Fawzi 
and coworkers observed that supplementation of vitamin C in combination with vitamin E may provide protection to red blood cells 
against being destroyed by free radicals. Recent studies indicate that increased intakes of vitamin C during HIV infection can lead to 
mild increase of CD4 counts, help prevent oxidative damage, and enhance normal immune function and survival (11,12). 

 
Vitamin E 

Vitamin E is the major lipid soluble antioxidant present in cellular membranes which protects against lipid peroxidation. In 
recent studies it has been suggested that vitamin E may increase immune response to antigens, improve host resistance against 
challenge with microorganisms, and enhance B and T cell lymphocyte functions, as well as phagocytic function (13,14). Studies have 
also disclosed the presence of low vitamin E levels in the plasma of HIV-infected persons. This can be a result of increased utilization 
of vitamin E in quenching free radicals, thus reducing the peroxidation of polyunsaturated fatty acids. Studies have shown an 
association between higher vita min E intake and lower risk of progression to AIDS [28]. Other studies indicate the possibility for the 
supplementation of vitamin E to influence the production of RANTES, an important antiviral chemokine. (46) 
 
Selenium 

Selenium plays an important role in the selenoenzyme glutathione peroxidase (28), which protects cells against free radical 
damage and oxidative stress evidence exists that the utilization of selenium increases in HIV patients, leading to low plasma selenium 
levels. Low serum selenium level exacerbates the oxidative stress induced by HIV, increasing the risk of mortality and the occurrence 
of AIDS-related opportunistic infections (13) In addition to influencing host immune function, selenium may also influence HIV 
replication and other properties of the virus itself. Selenium has been shown to inhibit HIV activation in vitro (46) Further, studies 
illustrated that supplementation with selenium in HIV-positive patients led to higher glutathione peroxidase levels. Meanwhile, 
Hurwitz et.al. observed a suppression of the viral load in HIV patients after supplementation with selenium. 
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Zinc 
Zinc is a crucial mineral recognised to the have an effect on a multitude of enzymes concerned with the synthesis and 

metabolism of carbohydrates, lipids, proteins, nucleic acids, alcohol and membrane stabilization. It plays a pivotal role in the growth, 
development, and feature of neutrophils, macrophages, herbal killer cells, and T and B lymphocytes. Studies additionally display that 
zinc supplementation can lessen the charge of diarrheal diseases, lessen acute decrease breathing tract infections, and significant 
increase in the CD4 cells, Zinc deficiency in people is end result of the consumption of diets insufficient in zinc and animal proteins 
(15, 29) 

 
Polyphenols 

Polyphenols are a class of bioactive phytochemicals that are widely found in fruits, plants and vegetables(27,28).These 
polyphenols are known to exert potent antioxidant and anti-inflammatory effects in vitro (9) Polyphenols are known to stimulate 
immune function in people infected with HIV due to their ability to counteract oxidative stress, but some studies show no effect of 
polyphenols on CD4s and viral load after  fruit juice supplementation, although the antioxidant capacity in plasma increases. Both 
earlier and more recent studies indicate increased antioxidant capacity and increased intracellular glutathione in T cells (an indication 
of reduced intracellular oxidative stress), increased proliferation of CD4 cell count, decreased viral load in the subgroups with 
advanced immunodeficiency after treatment with polyphenol-rich antioxidants (23) 
  
SUPPLEMENTATION OF NUTRIENTS IN HIV INFECTED PEOPLE 

The nutritional status of HIV-infected people in terms of anthropometric indices and 10nutrient concentrations is commonly 
compromised. Malnutrition is a risk factor for mortality at initiation of highly active antiretroviral therapy [62] Supplementation with 
macronutrients seems to improve energy intake and initially improves weight gain but seems to have no effect on morbidity and 
mortality. Micronutrient supplementation has been shown to improve weight and reduce diarrhoeal and respiratory morbidity. (18,62). 
Taking the required nutrients can provide a needed boost to the immune system and support in HIV treatment. WHO and UNAIDS 
recommendations for micronutrient supplementation are therefore the same for people whether they are infected with HIV or 
not.Although they may help to meet the  increased nutritional requirements, nutritional supplements cannot replace consuming of 
balanced and healthy diet. [52,28] 
 
DIETARY CONSIDERATIONS IN HIV AND AIDS 

The basic dietary recommendation for HIV positive can be as follows 
Eating a diet high in vegetables, fruits, whole grains, and legumes, choosing lean, low-fat sources of protein and limiting 

sweets, soft drinks, and foods with added sugar. Including proteins, carbohydrates, and a little good fat in all meals and snacks. 
 

Calories 
Calories helps to maintain lean body mass of the HIV positive patient. Consuming 17 kcal for per kg of body weight can be 

recommend the weight is been maintained (34). Consuming 20 -25 kcal per kg if a person has a infection or weight loss. 
 
Proteins 

Since the immune system of a HIV effected patient is compromised there is an increase in protein requirements. Dietary 
recommendation for proteins would be 100 - 150 gms per for HIV infected person (34). Sources of proteins could be beef extra-lean 
pork or beef, skinless chicken breast, fish, and low-fat dairy products. spread nut butter on fruit, vegetables, or toast; add cheese to 
sauces, soups, potatoes, or steamed vegetables, salads. 
 
Carbohydrates 

Carbohydrates are energy source of the body, to get enough carbohydrates one can choose produces with the variety of 
legumes, whole grains and a can also fruits and vegetables to get the widest range of nutrients. If diabetic or pre diabetic carbs given 
from vegetables. limiting sugars is a key factor in such conditions. 
 
Fat 

Fats are an extra store of energy, to get the right amount of fat, 30% of daily calorie intake should be from fat, in which less 
than 7% should come from saturated fats such as fatty meat poultry with skin etc, the rest can be derived from monosaturated fats and 
limited poly unsaturated fats. Food high in vitamins and minerals are recommended to overcome the deficiencies.  
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CONCLUSION 
Human immunodeficiency virus (HIV) infection is characterized by progressive destruction of immune system. The 

significance of nutrition in comprehensive HIV care is now universally acknowledged. In HIV-infected patients, knowledge of basic 
components of nutrition and incorporating them into management goes a long way toward enhancing quality of life and extending 
survival.  
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