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Abstract The verification of factors associated
with growth, body composition and nutritional
and nutritional aspects after HIV infection in
children or adolescents in Brazil is fundamental for progress in this area. We selected articles
published until 2018, available on the platforms PubMed and Lilacs, using the keywords The
following descriptors and their associations were
used, extracted from MeSH: “Children”, “Adolescent”, “Anthropometry”, “Nutritional Assessment”, “HIV”, “Brazil” adding the filter “and”
for advanced searches. A total of 1,450 articles
were found, and after selection and full reading,
19 were selected. The studies agreed that children
and adolescents living with HIV present or may
present alterations in bone metabolism, lipid metabolism and body composition due to infection
or associated with therapy. Significant differences were observed in weight and height in infected infants compared to uninfected infants. The
evaluation and monitoring of diet quality, as well
as serum micronutrient monitoring, are fundamental to guarantee the clinical and treatment
conditions of these patients, as well as to prevent
disorders due to low nutrient intakes.
Key words HIV Infections, Acquired immunodeficiency syndrome, Child nutrition disorders,
Adolescent nutritional physiological phenomena

Resumo A verificação de fatores associados ao
crescimento, composição corporal e aspectos alimentares e nutricionais, após a infecção pelo HIV
em crianças ou adolescentes no Brasil é fundamental para avanços nesta área. Foram selecionados
artigos publicados até 2018, disponibilizados nas
plataformas PubMed e Lilacs, extraídas do MeSH:
“Children”, “Adolescent”, “Anthropometry”, “Nutritional Assessment”, “HIV”, “Brazil” adicionadas
do filtro “and” para as pesquisas. Foram encontrados 1.450 artigos e após seleção e leitura integral
foram selecionados 19. Os estudos concordaram
que crianças e adolescentes vivendo com HIV apresentam ou podem apresentar alterações no metabolismo ósseo, de lipídeos e na composição corporal
devido à infecção ou associadas à terapia. Observou-se diferença significativa do peso e estatura em
crianças infectadas em relação às não infectadas.
Percebe-se que a avaliação e o monitoramento da
qualidade da dieta, bem como o acompanhamento
sérico de micronutrientes, são fundamentais para
garantir as condições clínicas e de tratamento destes pacientes, bem como para prevenir desordens
por baixo consumo de nutrientes.
Palavras-chave Infecções por HIV, Síndrome de
imunodeficiência adquirida, Transtornos da nutrição infantil, Fenômenos fisiológicos da nutrição
do adolescente
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Introduction

Methods

In Brazil, the first cases of HIV in children were
recorded in 1983, due to infection from blood or
contaminated derivatives during transfusions. In
August 1998, there were 140,362 reported cases,
the majority of which were infected by vertical
transmission1.
The mortality of HIV-infected children and
adolescents as well as vertical transmission infection tended to decrease in recent epidemiological
reports2,3 after the introduction of Highly Active
Antiretroviral Therapy (HAART)4. This therapy has reduced the incidence of opportunistic
diseases5, increased time and quality of life, and
improvements in neural development and linear
growth6.
However, there are numerous adverse effects
associated with HAART, especially Protease Inhibitors (PIs) such as Stavudine (d4T), Tenofovir
(TDF) and Ritonavir (RTV). These are related to
lipodystrophy, insulin resistance, metabolic and
body composition changes, such as changes in
bone mass in children and adolescents7. This is
intensified when the individual is exposed to a
long period of therapy, as occurs in those infected by vertical transmission, which in many cases
already begin exposure to anti-retrovirals in intrauterine life6,8.
Unhealthy eating habits may intensify the
undesirable effects of antiretroviral therapy,
especially associated with hyperglycemia, dyslipidemia and increased risk for cardiovascular
diseases9,10. Tanaka et al.11 found that HIV-infected adolescents had the same eating behavior as
uninfected adolescents, with a high prevalence of
sugar, saturated fat and sodium and a low daily
intake of whole grains and fruits, increasing the
chances of dyslipidemia and risk for cardiovascular disorders.
In view of the above, it is essential the nutritional monitoring of HIV-infected children and
adolescents in order to prevent or to avoid the
progression of disorders associated with the use
of HAART, thus providing more effective pharmacological treatment11,12.
Thus, the objective of this study was to review
the original Brazilian studies that address nutritional aspects in children or adolescents infected
with HIV in order to verify the risk factors associated with growth, body composition and food
aspects after infection.

A systematic review of the literature was carried out in different scientific databases during
the month of april 2019, with the objective of
reviewing and grouping the results of original
papers published in scientific journals that addressed the nutritional aspects of children and/
or adolescents infected by HIV in Brazil. To determine the research question, the PECO (Populations, Exposure, Comparator and Outcome)
methodology was used.
We used articles available on the platforms
National Library of Medicine’s - National Intitutes of Health (PubMed) and Latin American
and Caribbean Literature in Health (Lilacs). The
following descriptors and their associations were
used, extracted from MeSH: “Children”, “Adolescent”, “Anthropometry”, “Nutritional Assessment”, “HIV”, “Brazil” adding the filter “and” for
advanced searches.
Articles were found and included from 2000 to
2018, written in English and Portuguese vernaculars, and the following inclusion criteria were applied: (1) original articles, (2) samples composed
by Brazilians, (3) only works developed with humans (Figure 1). We excluded studies that, even
using Brazilian samples, had compared and used
population samples from other countries.

Number of reports
identified
Pubmed - 1399
Lilacs/BDENF - 51

Total number of reports
identified
1450

Articles excluded after
reading the titles and
abstracts, using the
inclusion criteria
1410

No. of full text articles
assessed for eligibility
40

Articles excluded after
reading and applying
the eligibility criteria
21

N. of studies included in
quantitative synthesis
19

Figure 1. Flowchart of the review process.
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Results
All the articles selected for the theme (1)7,8,13,14
(Chart 1) agreed that children who lives with
HIV present or may present alterations in bone
metabolism, whether due to infection or associated with HAART.
They also agree that adequate ingestion and
serum micronutrient monitoring can prevent
disorders in bone metabolism and benefit children or adolescents who already have some type
of impairment in this tissue8,13,14. Although Lima
et al.7 found no significant relationship between
low BMD and calcium intake.
Four studies were selected to compose the
theme (2)9,10,15,16 (Chart 2) and in the four were
found significant changes in body composition
in the studied individuals. They also found association of HAART with dyslipidemias in the
populations studied. No glycemic changes were
reported in any of the studies.
Regarding the theme (3) (Chart 3), there was
a significant difference in weight and height in
HIV-infected children in relation to uninfected children1. The articles1,4,6,17-23, found for this
theme have affirmed in their conclusions that
the monitoring of the nutritional status of children and adolescents can minimize clinical and
metabolic alterations, being determinant for the
evaluation of the risk of disease progression and,
consequently, successful treatment.

However, Contri et al.6 did not find in their
study associations between improvement of
anthropometric measures, body composition
and food intake and the use of IP. On the other
hand, Diniz et al.21 reported that the use of this
pharmacological class resulted in a significant
increase in weight/age and height/age z-scores.
Only one article11 was included on the theme
4 (Chart 4). Other studies approached and used
strategies to evaluate dietary intake, but they
did not integrate this group, since its objectives
did not broadly contemplate the theme. Tanaka
et al.11 found a similar dietary pattern among
HIV-infected adolescents and uninfected children, and stressed the importance of dietary
monitoring in preventing the development of
cardiovascular diseases and other chronic diseases.

Discussion
The research of nutritional aspects in all population groups has its importance widely diffused
by all organs and associations related to health,
regardless of the area of professional

activity, especially for children and adolescents. This is due
to the already well established positive relationship between healthy eating habits, quality of life
and disease prevention24,25.
However, despite the knowledge that HIV
infection and the use of HAART may interfere
negatively with human metabolism and body
composition, the use of nutritional strategies is
still incipient26.
Raiten et al.12 argue that HAART is essential
for prolonging and disrupting HIV / AIDS transmission; however, adequate nutrition and nutritional status are fundamental to human health,
and it is indispensable to associate both care to a
better prognosis in adolescents and adults5.
Cardoso et al.5 also warn that children and
adolescents infected with HIV, through HAART,
are living longer and reaching adulthood, despite
the increased chances of Non-communicable
Chronic Diseases (NCD) that HAART imposes,
but can be avoided with dietary counseling and
/ or treatment9.
Anthropometry
Children and adolescents infected with HIV
have a lower weight, height, head circumference
and anthropometric indices (weight-for-age,
height-for-age, BMI-for-age and weight-forheight) than non-infected children, especially
during first years of life5,27.
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The study was divided into the following
steps: i) search of articles in the databases, ii)
screening by reading titles and abstracts, iii)
reading the study in its entirety. The third step
was done by two different researchers to decide
which items were eligible for discussion.
In the first stage of the study 1450 articles
were found, being 1399 from Pubmed and 51
from Lilacs/BDENF. Each one had their titles and
abstracts read to see if they could be included in
the sample. A total of 40 articles were selected for
the second stage of the study, which consisted of
reading all the papers.
After completing the reading, 19 articles
were selected that were relevant to the proposed
theme. These studies were divided into four main
themes, according to the subject matter. (1) Body
Composition and Bone Mineral Density (BMD)
in children and adolescents infected with HIV;
(2) Body composition and lipodystrophy syndrome in HIV-infected children and adolescents;
(3) Anthropometry of HIV-infected children and
adolescents; and (4) Diet Quality in children and
adolescents infected with HIV.
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Chart 1. Synthesis of articles on body composition and bone mineral density (BMD) of HIV-infected children
and adolescents (Theme 1).
Author, year
Target group Study design
Carmo et al., 58 children and Cohort
201713.
adolescents
(35 female, 23
male), aged
between 5 and
20 years-old.
Palchetti, et
al. 20158.

Cohort
35 children
(18 female, 17
male), aged 7 to
12 years-old.

Lima et al.,
20137.

48 children and Crosssectional
adolescents
(24 females, 24
males), aged
between 7 and
17 years-old.

Schtscherbyna 74 adolescents
et al., 201214. (41 female, 33
male), with
mean age of
17.3 years-old.

Cohort

Diagnostic Methods
Biochemical
examinations,
clinical data, DXA,
degree of sexual
maturation (Tanner),
food frequency
questionnaire.
Weight, height,
BMI, weight by age
(WHO, 2007), DXA,
biochemical tests, 24h
recall of food intake,
degree of sexual
maturation (Tanner).
Height, weight,
anthropometric indices
(WHO, 2007), DXA,
clinical data, wrist and
left hand radiographs,
physical activity level
(pedometer), food
consumption frequency
questionnaire.
Biochemical tests,
DXA, weight, height,
BMI, degree of sexual
maturation (Tanner),
24h recall of food
consumption.

This difference is influenced by multiple factors such as high rates of hospitalization, AIDS
and the incidence of opportunistic diseases; the
intrauterine and postnatal exposures to HAART;
the low socioeconomic status of the family and
nutritional deficiencies5,21,22. Other factors associated with failure to thrive in HIV-infected
children include abnormal thyroid hormone
secretion and growth, changes in lipid metabolism, increased energy needs and resting energy
expenditure21.
Some studies have observed that the severity of AIDS manifestation is directly related to
the nutritional status of the child or adolescent,
and malnutrition is a risk factor for death in this
group5,23.
Other results demonstrated that the initiation of HAART promotes a significant increase
in weight and height in infected children, and

Main results
Patients living with HIV are at
increased risk for BMD changes.
Lower serum levels of vitamin D in
HIV-infected children.

Bone mass involvement in children
living with HIV. Adequate intake
of calcium and fat helps in the
accumulation of bone mass.

Delay in skeletal maturation.
Inadequate level of physical
activity. Inadequate intake of
calcium. DMO significantly lower
in the group that used protease
inhibitors. No significant difference
was found between calcium intake,
physical activity level and bone
mass.
Low BMD in the study population.
Positive relationship between use
of Tenofovir and low bone mass.
Positive relationship between body
composition, weight, BMI, body fat
and BMD. Low intakes of vitamin
D and calcium among adolescents
living with HIV.

anthropometric data can be used as indicators
of quality and efficacy of therapy5. Thus, the
identification of abnormal weight gain and/or
insufficient growth alert the reassessment of the
pharmacological and nutritional intervention
adopted1,21,22.
Anthropometry and anthropometric indices are non-invasive and low-cost alternatives
that allow monitoring and nutritional diagnosis, mainly of malnutrition, in the early stages of
therapy, being sensitive predictors of the risk of
disease progression in children, it is indispensable in clinical practice during the care of children and adolescents infected with HIV22,28.
Body composition
It is well established in the literature that
HIV-infected children and adolescents may have
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Author,
year
Papi et al.,
201410.

Palchetti et
al., 201315.

Werner et
al., 20109.

Sarni et al.,
200916.

Study
design
Cross90 children (52
female, 38 male), sectional
with age from 3
to 16 years-old.
Target group

Diagnostic Methods

Main results

Lipodystrophy in 51% of
the sample. Low intake of
vegetables and fruits was
associated with dyslipidemia.
Inadequate intake of sugar
and fat. Lopinavir and
ritonavir were associated
with dyslipidemia.
Clinical lipodystrophy
CrossDegree of sexual maturation
52 prepubertal
was identified in 27,5%
(Tanner diagrams), weight,
children, aged 7 sectional
of the sample. 33 (82.5%)
height, BMI, skinfolds
to 12 years old of
were eutrophic, 6 (15%)
(subscapular, suprailiac, biceps,
both sexes.
overweight/obese and 34
triceps), circumferences, trunk
to arm ratio, DEXA, biochemical (85%) showed proper height.
Dyslipidemia was found in
tests.
70% of children. The trunk
to arm ratio showed a strong
association with the presence
of lipodystrophy.
Biochemical tests, degree of sexual Lipid change by 88.3%. Body
Cross43 (24 children
shape in 13.9%. Adequate
maturation (Tanner diagrams),
sectional
and 19
nutritional status in 81.3%.
adolescents) aged descriptive BMI, subscapular and triceps
Cholesterol intake above
skinfold, clinical evaluation,
2 to 16 years-old
recommended.
family history, physical activity
of both sexes.
level, semi-quantitative food
frequency questionnaire.
Dyslipidemia was found
Weight, height, biochemical
30 children and Crossin 60% of children and
tests, degree of sexual
adolescents with sectional
adolescents evaluated.
maturation (Tanner diagrams),
age between 4
Clinical lipodystrophy was
anthropometric indices (WHO,
and 14 years-old
observed in 53.3% of sample,
1995), physical examination by
of both sexes
showing a relationship with
qualified professional.
(14 male and 16
the antiretroviral regimen
female).
employed.
Weight, height, skinfolds (triceps,
subscapular and brachial),
waist and arm circumference,
anthropometric indices (NCHS,
1977), biochemical tests.

a compromised bone mineral density and content, both for the use of HAART and for factors
associated with HIV infection7,8. The changes are
more notable in more vascularized areas of the
bone, such as the metaphysis of the long bones29.
Infection of bone cells by the virus and host
response may alter tissue metabolism, compromising gains in bone size, mass, and strength7,14.
Aids, as a chronic disease, predisposes to the production of pro-inflammatory cytokines (IL-1, 6,
17 and TNF-α), which can intensify the activity
of osteoclasts and suppress the activity of osteoblasts, causing apoptosis. In addition, the virus can stimulate the activation receptor ligand
of nuclear factor kappa B, which also promotes
osteoclastogenic stimulation, resulting in dis-

equilibrium of bone remodeling and increased
resorption8,14.
In vitro analyzes they demonstrated that
HIV-specific proteins interfere with mesenchymal differentiation in osteoblasts and reduce the
secretion of regulatory molecules and transcription of activity factors in osteoblasts. In addition,
HIV infection increases the production of IGF-1
and stimulates the formation and activity of osteoclasts, reducing bone mass7,14.
Among the antiretrovirals, Tenofovir (TDF)
stands out, which has been associated with renal
and bone toxicity, since it promotes the reduction of phosphate reabsorption, leading to hypophosphatemia and consequent reduction of bone
mineralization13-14.
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Chart 2. Synthesis of articles on body composition and lipodystrophy syndrome in children and adolescents
infected with HIV (Theme 2).
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Chart 3. Synthesis of articles on anthropometry in HIV-infected children and adolescents (Theme 3).
Author, year
Lima et al.,
201817.

Target group
Study design
Diagnostic Methods
CrossDXA, weight, height, BMI,
65 children and
biochemical tests.
adolescents between sectional
8.0 and 15.2 years of
age (30 male and 35
female)

Main results
The z-score of stature for age lower
and profiles potentially associated
with premature atherosclerosis due
to inflammation, elevated IMTc,
higher atherogenic lipid levels, and
higher blood glucose levels.
Schtscherbyna 65 adolescents and CrossWeight, height, BMI, degree Found 29.2% were Vitamin
et al., 201618.
sectional
of sexual maturation (Tanner D insufficiency and 23,1% of
young adults with
diagrams) anthropometric
adolescents were severe thinness or
17.6 ± 2 years old of
indices (WHO, 2007),
thinness.
both genders.
dietary assessment was
based on a 24-h recall,
International Physical
Activity Questionnaire
(IPAQ), biochemical tests.
Pugliese et al., 83 prepubertal
CrossWeight, height,
HIV-infected children had lower
201419.
sectional
anthropometric indices
Z-score height / age and high
children of both
(WHO, 2007), clinical
prevalence of short stature (11.8%).
genders.
evaluations, biochemical
Low levels of selenium and high
tests, 24h recall of food
levels of copper were found in
consumption.
biochemical tests.
CrossWeight (kg), length and
Bassichetto et 142 [71 children
Growth among children and
sectional
height (cm), anthropometric adolescents was similar to patterns
al., 201320.
(< 10 years old),
indices (WHO, 2007).
of growth in the general population,
71 adolescents (10
with an increase in weight and height
to 19 years old)] of
with age.
both genders.
Descriptive
Contri et al.,
Weight, height,
The use of protease inhibitors does
59 children and
20116.
not significantly interfere with
adolescents of both longitudinal anthropometric indices
(WHO, 2007), waist
anthropometry, body composition
sexes, aged between
circumference, arm
and dietary intake but is associated
3 and 17 years old.
circumference, subscapular
with increased triglyceride and
and tricipital fold, BIA,
LDL-c.
habitual intake questionnaire,
biochemical tests.
Diniz, et al.,
HAART resulted in a significant
196 children (95
Retrospective Anthropometric indices
201121.
female, 101 male)
cohort
(NCHS, 1977), clinical data, increase in weight / age and height
/ age indices.
aged 0 to 12 years-old.
biochemical tests.
Fausto et al.,
There was an observed decrease
33 infants (< 3
Cohort
Weight, height,
20114.
over time in the anthropometric
months).
anthropometric indices
indices.
(WHO, 2007).
Carvalho et al., 120 children of both Retrospective Anthropometric data, results Values of LT-CD4, Z-score of
weight / age and height / age
200922.
Cohort
of laboratory tests and
sexes, aged 0-60
and median hemoglobin were
clinical evaluations.
months.
significantly lower in the group of
progressors.
Centeville et
40.2% of the children presented
127 children (56
Retrospective Anthropometric indices
al., 200523.
females, 71 males). longitudinal (NCHS, 1977), birth weight, malnutrition, 31.5% with height
impairment.
age of onset of symptoms,
weight, height.
Significant difference in weight
Leandro-Merhi 124 (71 infected
Longitudinal Gestational age at birth,
and height between groups.
et al., 20001.
birth weight, weight and
and 53 uninfected
Changes in growth arise soon after
height during the study
children) of both
birth.
follow-up, anthropometric
sexes, aged 3 to 21
indices (NCHS, 1977).
months.
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Author, year
Target group
Tanaka et al., 88 adolescents
201511.
aged 10 to 19
years of both
sexes (40 males
and 48 females).

Study design
Crosssectional
nested in a
cohort

Diagnostic Methods
Weight, height,
waist circumference,
anthropometric index
(WHO, 2007), 24h
recall.

There is no restriction on the use of TDF in
pregnancy, and it is even recommended for use
in Brazilian pregnant women30. However, there
is also no conviction as to the safety of its use
during this period. Data from cohort studies
have suggested a slight decrease in linear growth
and cephalic perimeter in children up to one year
of age29.
Drugs of the class of reverse transcriptase inhibitors, nucleotide analogs, can also cause low
bone mineral density by raising lactic acid, a
mechanism related to the decrease of calcium in
bone trabeculae14.
Ritonavir (RTV), a drug of the IP class, is
associated with alterations in gene expression,
responsible for inducing local inflammatory activity and, consequently, reduction of osteoblast
activity. Lopinavir (LPV/r) causes decreased gene
expression and alkaline phosphatase enzyme activity in osteoblasts, thus decreasing calcium deposits and increased osteoclast activity7.
Insufficient intake of some minerals, such as
magnesium, is associated with worsening of bone
mass indicators; the decrease in the serum concentration of parathyroid hormone (PTH) and
vitamin D; the onset of inflammation with the
production of pro-inflammatory cytokines; the
reduction of osteoblast activity and the increase
of osteoclast activity, resulting in greater bone
resorption8. It is pertinent to point out that prolonged exposure to efavirenz (EFZ) and PIs may
result in changes in serum vitamin D14,18 concentrations.
Vitamin D insufficiency or deficiency is also
associated with osteomalacia or acceleration of
bone loss due to hyperparathyroidism. It is also
known that ingestion of calcium and vitamin
D is inadequate in Brazilian children and adolescents, which is far from the recommendation
established by the Dietary Reference Intakes
(DRI)11,14,18.
Body composition, more specifically fat free
mass, is associated with the bone formation process, positively influencing BMD. Weight, body
mass index (BMI) and percentage of body fat (%

Main results
Food pattern similar to that of
the general population (high
consumption of sugar, saturated
fat and sodium, and insufficient
intake of whole grains and fruits).

GC) are also positively associated with BMD, especially in female adolescents7,13,14,20.
Some components of HAART may cause
metabolic complications, such as lipodystrophy,
characterized by changes in body fat distribution6,16. This disorder can be classified as central
lipohypertrophy, which consists of the accumulation of fat in the region of the trunk and / or
abdomen, breasts or posterior cervical region; or
lipoatrophy, which consists of the reduction of
adipose tissue in the face, lower and / or upper
limbs and buttocks, both of which may occur in
the same individual9,28.
Treatment with HAART and some chronic
inflammatory diseases are responsible for stimulating stress at the cellular level, leading to adverse effects on lipid metabolism. This process
leads to lipotoxicity and, consequently, changes
in the distribution of body fat, and the more severe the infection, the more cellular stress may be
present, with worsening of the condition10.
In other studies, HAART in the first years
of life is positively associated with increased fat
mass, fat free mass and number of cells, as well as
increased weight and linear growth16,18,20.
Changes in body fat distribution are often observed in HIV-infected children and adolescents,
and these changes are not always associated with
inadequate BMI or nutritional status. However,
when associated with other metabolic alterations
such as dyslipidemia and increased visceral fat,
frequently found in this age group, they are at increased risk for cardiovascular diseases9.
In addition, it should be emphasized that
when there is presence of body changes in the individual, there are also changes in the perception
of the body image, which can cause low adhesion
to HAART and compromise the quality of life,
especially in adolescents28.
The quantification of body fat percentage and
fat free mass are not always free of inaccuracies,
since changes in the distribution of these body
compartments in children and adolescents are
common, and also due to the limitation of noninvasive methods to predict these compartments9.

Ciência & Saúde Coletiva, 26(4):1345-1354, 2021

Chart 4. Summary of articles on food intake in children and adolescents infected with HIV (Theme 4).
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There are a number of methods to measure
body composition, including (1) plethysmography, (2) dual X-ray densitometry (DEXA) and (3)
prediction equations, by means of skinfold thickness, being the latter the most used for children
and adolescents, through the proposed equations
Slaughter et al.31 and Lohman32. Methods (1) and
(2) are expensive and require locations and collaborators appropriate for their execution; and method (3) because it is not invasive, it has been used
more frequently, however, there are not many
studies that validate the use of the equations mentioned above for use in children and adolescents
infected with HIV28.
In this way, Lima et al.28 proposed new equations for this population and demonstrated that
the equations commonly used to estimate the
percentage of body fat in children and adolescents
without the infection presented poor performance
when used in infected children and adolescents.
Food Intake
Brazilian studies indicate a high prevalence
of metabolic disorders, such as dyslipidemia, in
children and adolescents infected with HIV. AIDS
is a chronic condition in which there is increased
oxidative stress, leading to high endogenous consumption of antioxidant substances9,11,33.
Food intake observed in HIV-infected children and adolescents is similar to uninfected patients’, generally inadequate, monotonous, high in
sodium, sugar and saturated and trans fats; poor
in fruits, milk and milk products, whole grains
and fibers in general11,19.
Micronutrient deficiencies have been associated with increased mortality in HIV-infected
persons and are directly related to the inadequate
intake of these nutrients, which implies low serum
quantification33, impairing the immune system
and worsening the patient’s prognosis19.
Serum levels of vitamin E, under the reference
values in
 young individuals, have been associated with retarded cognitive development and, like
retinol and β-carotene deficiency, increase the incidence and severity of infections, functions of T
and B cells. In turn, retinol may inhibit apoptosis
of peripheral blood lymphocytes associated with
HIV virus.
Monteiro et al.33 found low amounts of β-carotene, vitamin E and retinol in blood samples
from Latin American children living with HIV,
which may be associated with low food intake
of these micronutrients. Thus, Carmo et al.13
recommend micronutrient supplementation to
address these deficiencies.

On the other hand, the World Health Organization34 warns that the use of dietary and herbal
supplements may alter the bioavailability, safety
and efficacy of HAART, which may have important metabolic and nutritional implications.
Also, low levels of selenium and copper may
influence the progression of HIV infection, and
its deficiencies are associated with increased
mortality regardless of CD4 + T cell counts.
Zinc and copper are components of antioxidant
enzymes, such as superoxide dismutase (CuZnSOD), therefore deficiency of these minerals may
negatively impact oxidative stress19.
Raiten et al.12 reiterate the importance and
how determinant the nutritional interventions
are in the weight gain and growth of HIV-infected children and adolescents, in the same way that
Tanaka et al.11, positively associate the relationship between adequate feeding and strengthening of the immune system.
However, the scarcity of studies focusing
on nutritional assessment and food intake in
HIV-infected children and adolescents may be a
limiting factor for care in this group11,28. In addition, studies have shown that HIV-infected children and adolescents may exhibit delayed sexual
maturation, low weight and short stature for age,
due to the use of HAART and possible dysfunction in the hypothalamic-pituitary-adrenal axis,
altering growth rates5,15,17,18,35.
Tanaka et al.11 discuss that HIV-infected adolescents have similar food consumption to the
adolescents of the general population, with a diet
rich in sugar, saturated fat and sodium and low
consumption of fruits and whole grains. Such behaviors require attention, as these adolescents are
more predisposed to NCDs than others, especially hyperglycemia, insulin resistance, dyslipidemia
and lipodystrophy syndrome10.
In the case of dyslipidemia, the use of lipid-lowering drugs should be evaluated with caution because, in addition to the few studies of this
use in children and adolescents, the association
of these with HAART may alter the concentration of anti-retrovirals and lead to an inadequate
suppression of viral load or to higher toxicity9.
Thus, counseling and dietary treatment are the
best and safest means of preventing and / or
treating dyslipidemia10.
Some studies have observed that even with the
increased intake of macronutrients, HIV-infected
children and adolescents remained with anthropometric indices within normality9, corroborating the fact that in these individuals, the energetic need is increased in relation to other groups.
Thus, associated with the increase in energy
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er, scientific studies focusing on nutritional management in this specific public are needed.
Therefore, the evaluation and monitoring of
the quality of the diet are fundamental to guarantee the clinical and treatment conditions of
these patients, as well as to prevent disorders due
to the low consumption of nutrients.

Conclusion
Collaborations
The access of HIV-infected children and adolescents to health services should be a continuous and
integral part of the treatment, so that these and
their families receive appropriate nutritional support, since this support associated with HAART
may promote a better prognosis in the child and
adolescent population infected with HIV. Howev-
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