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Abstract

close the gaps and inform decisions in healthcare.

Childhood malnutrition, a disorder broadly classified into overnutrition and undernutrition, is highly prevalent globally, especially
in Sub-Saharan Africa and South-East Asia. Several studies have highlighted the bidirectional relationship between this disorder and
HIV/AIDS, another disease with a high global prevalence. This relationship is quite complex. Links have been established between the
disease entities on the individual, family and household level. Opportunistic infections and diseases associated with HIV, antiretro-
viral therapy and its adverse effects have also been implicated in this relationship. The key implicated variables includes frequency
of disease occurrence, morbidity and mortality rate, and disease transmission rate. This paper reviews existing literatures on the
subject matter, identifies key knowledge gaps, and recommends the need for further study of this complex relationship in order to
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1. Context

Malnutrition is a nutritional state of lack, deficiency,
excess, or imbalance in the amount of energy and/or nu-
trients available to the body for utilization. This state
is usually indicated by alteration of the weight-for-age,
height-for-age, and weight-for-height indices to below -
2 or above +2 Z-score of the World Health Organiza-
tion’s recommended reference values (1). It is not un-
common for malnutrition to be equated with undernu-
trition (2). However, malnutrition is a spectrum that in-
cludes both overnutrition and undernutrition. Undernu-
trition can be broadly classified into micronutrient defi-
ciency and protein-energy undernutrition (PEU). The de-
ficiency of iron, a micronutrient, is the most common
and widespread nutritional disorder affecting both devel-
oped and developing nations (3). The deficiency of other
micronutrients like Iodine, vitamin A, B12 and D, calcium
and magnesium, are also incredibly common globally (4).
PEU can be acute or chronic but in rare cases, a mixed
state, termed “acute-on-chronic PEU”, can occur. Acute-on-
chronic PEU usually causes underweight (low weight-for-
age). Acute PEU can be mild, moderate or severe and it can
lead to wasting (low weight-for-height), the severe form of

which is termed kwashiorkor or marasmus, respectively,
in the presence or absence of bilateral pitting edema (5).
Chronic PEU leads to stunting (low height-for-age).

Undernutrition, especially chronic PEU, is closely as-
sociated with HIV/AIDS, another health disorder of global
interest. This relationship has been shown to be bidirec-
tional. Factors that, sometimes, come into play in rein-
forcing this relationship include latent poverty, food inse-
curity, poor feeding practices, other diseases and illnesses
etc. (6). There is also bidirectional relationship between
HIV/AIDS and overweight (defined as a Body Mass Index
(BMI) of 25 to < 30 kg/m?), obesity (BMI of 30 - 40 kg/m?)
and extreme obesity (BMI of > 40 kg/m?) (7). This relation-
ship is, however, less established than the one between un-
dernutrition and HIV/AIDS.

This paper extensively discusses the complex but in-
teresting relationship between the above-mentioned dis-
ease entities in children. The rationale behind the focus
on the paediatrics population is the fact that the global
prevalence of malnutrition is higher among children, es-
pecially those under 5 years of age, with approximately 144
million of them stunted, 47 million wasted and 14.3 million
severely wasted (8). Also highlighted in this discourse are
the gaps in the current state of knowledge of the subject
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matter and recommendations for closing them.

2. Discussion

Malnutrition is one of the first identified features of
HIV/AIDS (9). Serwadda et al. (10) in their 1985 paper pub-
lished in the Lancet Journal referred to the disease as the
“slim disease” because it was characterized by severe wast-
ing. Sub-Saharan Africa and South-East Asia, the two re-
gions with the highest HIV burden, also have the highest
prevalence of malnutrition globally (10-13). The complex
bidirectional interaction between both diseases is made
evident by the high prevalence of malnutrition observed
among HIV-positive individuals and in the high mortal-
ity rate among malnourished HIV-positive children (14, 15).
Malnutrition is the leading cause of immunodeficiency
globally. A coexisting HIV infection further compromises
the immune system. The impact of both diseases consti-
tutes a great challenge to an infected person as malnutri-
tion hastens the disease progression to AIDS (14, 16). Mal-
nutrition in HIV increases the frequency of occurrence of
opportunistic infections and number of hospital visits (9).
It is interesting to note that malnutrition does its damage
on the body systems independent of the progression of the
HIV infection (9).

2.1. HIV Infection Impacts Childhood Undernutrition

HIV-infected children are more likely to be underfed,
underweight and wasted than their HIV-negative counter-
parts (15). This occurs via various mechanisms which cut
across body systems, individual, household and commu-
nity levels. Anorexia in HIV/AIDS usually results from dys-
phagia, a clinical feature of opportunistic infections like
oral thrush and oesophagitis (17). Oral thrush has been
identified as a risk factor for severe underweight among
HIV-positive under-five children in Burkina Faso (15). It
has also been established that food intake reduces with in-
creasing viral load (18). This suggests that HIV and its op-
portunistic infections also causes anorexia via other mech-
anisms yet unknown (19). Furthermore, in a person under-
going antiretroviral therapy (ART), adverse drug reactions
like anorexia, nausea and vomiting limit availability of nu-
trients (17). Neuropsychiatric conditions associated with
HIV/AIDS also contribute to poor feeding, and eventually
undernutrition (17).

HIV alters the gastrointestinal tract, the largest lym-
phoid organ in the human body. This alteration mani-
fests as gastrointestinal inflammation, atrophy/flattening
of the villi, hyperplasia of the crypt of the small intes-
tine, and consequent decrease in nutrient absorption and
metabolism (19). Furthermore, chronic diarrhoea results

from HIV enteropathy as well as opportunistic infections
associated with HIV (19). This further contributes to the
poor availability of nutrient seen in HIV infection (17). Cou-
pled with the fact that the nutrients absorbed by HIV-
positive individuals may be insufficient, febrile illnesses
and the infectious process associated with HIV and its op-
portunistic infections increases basal metabolism rate and
the body’s demand for nutrients by up to five times that of
an HIV-negative child (17). For example, HIV-positive chil-
dren with chronic lung disease, chronic tuberculosis or
chronic diarrhoea require about 20-30% increase in body
nutrients (19). This increased demand is compensated for
by a depletion of body nutrient stores such as those in the
muscles, thus, leading to weight loss and wasting, in ex-
treme cases (17). In addition, HIV is linked to deficiency of
micronutrients such as selenium, zinc, magnesium and fat
soluble vitamins (vitamin A, D, E and K) (20) which further
complicates the risk of immune dysfunction (17).

HIV infection within the home worsens the children’s
nutritional status.

The impact of HIV on nutritional status goes beyond
the individual. HIV infection has financial implications
in the home. Loss of employment, high cost of antiretro-
viral therapy and loss of a family member to the disease
are various ways by which HIV affects family income (19).
Children particularly bear the brunt as they may become
malnourished as a result of food insecurity in the home.
A study found that having a HIV-positive family member
puts every child at risk of undernutrition (19). Positive ma-
ternal HIV status puts children at an even greater risk of
malnutrition. A study found that children of HIV-infected
mothers are 26 to 28% more likely to suffer from undernu-
trition than their counterparts with HIV-negative mothers
(21). Other studies have however shown that antiretroviral
therapy (ART) improves employment rate in the long run.
Consequently, this would increase household income and
reduce childhood undernutrtion in the family (21, 22).

2.2. Childhood Undernutrition Impacts HIV Infection

Studies have shown the proportion of severely mal-
nourished children with HIV to be as high as 54% and this
association leads to mortality in most cases (23, 24). The
mechanism by which undernutrition impacts HIV is not
as straightforward as that by which HIV impacts undernu-
trition. A study, however, has established that food insecu-
rity predisposes children to HIV/AIDS via nutritional, men-
tal and behavioural pathways (25). Undernutrition has-
tens the progression of HIV infection to AIDS, renders HIV-
positive children susceptible to opportunistic infections,
and increases their mortality rate (16, 25). Severe undernu-
trition is a strong risk factor for HIV mortality even in chil-
dren undergoing ART (26) as it increases microbial translo-
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cation, and worsens immune recovery and response to ART
(16). In fact, severe undernutrition in children that does
not improve with standard therapy is classified as stage IV
AIDS (27).

2.3. The Role of Micronutrients in HIV Spread

Furthermore, there exists a bidirectional relationship
between deficiency of micronutrients and HIV infection.
We mentioned earlier that certain micronutrients have
been found in low concentrations in people who are HIV-
positive, the deficiency of some of these nutrients has been
implicated in enhanced HIV transmission and worsened
mortality (28), particularly in sub-Saharan Africa. For ex-
ample, a study suggests that selenium inhibits viral repli-
cation (20). Selenium supplementation has also been
shown to reduce HIV mortality and morbidity (29).

2.4. Antiretroviral Therapy Promotes Weight Gain in HIV Infec-
tion

The prevalence of overweight and obesity in people liv-
ing with HIV/AIDS has markedly increased since the advent
of antiretroviral therapy. This observation is not only in de-
veloped settings, but has also been reported in developing
countries and communities where hunger is more preva-
lent (29-31). This has caused a paradigm shift in the man-
agement of HIV/AIDS from trying to prevent the "wasting
syndrome” to minimising the risks of non-communicable
diseases (32-36).

Some studies have found the prevalence of obesity
in HIV-positive children to be similar to that of the gen-
eral population (37-39). The wide availability of ART is re-
garded as being mainly responsible for these changes (33,
34). Certain studies from Nigeria and South Africa, how-
ever, challenge the dominant notion that overnutrition in
HIV/AIDS is only an emerging problem due to ART. Because
of the similarities found between the prevalence of obe-
sity among ART-naive people living with HIV/AIDS and the
general population, they posit that ART would only worsen
an existing overnutrition problem rather than precipitate
it (37, 38). Notwithstanding, several other studies have re-
ported a transition to overweight/obesity following initi-
ation of ART (29-31, 33, 39, 40). In mouse models, ART has
also been shown to increase diet-induced obesity, impair
glucose metabolism and genetically alter fat tissue (41).
A study in Zimbabwe even reveals a higher prevalence of
HIV-positive overweight/obese children than underweight
ones (32). The effect of ART on weight gain is more pro-
nounced among the female and black populations (41-43).
Lipodystrophy, a known complication of ART drugs has
also been found to be significant in children (44, 45). Ma-
ternal HIV is also associated with childhood overnutrition.
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A study found that large proportions of HIV-uninfected
children to be overweight (46) after a year of being born
to HIV-positive women undergoing ART.

2.5. Overnutrition Contributes to HIV Mortality and Morbidity

Studies show that a higher BMI slows disease progres-
sion, improves CD4" T-cells status (34, 47) and reduces mor-
tality (48, 49). However, there is an association between
obesity and blood inflammatory markers in HIV-positive
children that contributes to the inflammatory state al-
ready precipitated by the HIV infection (34, 50). This re-
sultant inflammatory state is significantly associated with
neurocognitive decline in HIV/AIDS patients, a complica-
tion of about one-half of HIV cases (46, 51, 52). Interleukin-
6, one of the inflammatory cytokines increased in obesity,
is linked to significant morbidity and mortality in HIV in-
fection (32, 34). Obesity also predisposes HIV-positive chil-
dren to comorbidities such as type 2 diabetes mellitus and
cardiovascular disease, which worsen their prognosis (53).

The chronic inflammatory state that results from obe-
sity still persists despite weight loss. Weight loss in HIV-
positive children is, however, not without benefits as it re-
duces their risks of diabetes and cardiovascular diseases
(53). Antilipids reduce the risks of metabolic complica-
tions associated with obesity, however drug-drug interac-
tions with ART prevent them from being routinely used by
patients undergoing ART (41). Eating a low-fat diet presents
as a better alternative as it has been shown to have consid-
erable success in controlling plasma lipids (54).

In developed countries, overnutrition has become the
main nutritional challenge in the management of HIV
since the introduction of ART (38). The HIV-positive chil-
dren in low-income settings are however faced with a dou-
ble burden of undernutrition and overnutrition, which
contributes further to HIV mortality and morbidity (32).

3. Conclusions

Existing literatures point to the fact that winning
the war against childhood malnutrition will contribute
tremendously to the fight against HIV/AIDS and vice versa.
However, more research should be carried out to further
understand the intricacies of the relationship between
these disease entities, especially between childhood over-
nutrition and HIV/AIDS. Results from these studies should
be utilized alongside already known facts to guide health-
care, advocacy and policymaking.
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