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Abstract

Highly active antiretroviral therapy (HAART) for Human Immunodeficiency Virus (HIV) is important for suppressing HIV
replication; however, adverse effects from prolonged use cause concern. With an increasing incidence of infection in
children, the analysis of the maximum respiratory pressures of children exposed to HAART aims to observe possible
changes related to continued use, such as: metabolic disorders, cardiovascular disorders, fat redistribution abnormalities
and respiratory musculature. Thus, the aim of this study was to evaluate the influence of body composition on the
respiratory muscle strength of Amazonian children exposed to HIV therapy. It is believed that these children may have
some degree of malnutrition and difficulties in accessing health services. The sample was composed of 60 volunteers,
both genders, mean age of 7.85 years, in two groups: experimental (EG) (n=29) - exposed to HIV and therapy, and
control (CG) (n=31) - not exposed to HIV or to therapy. The subjects were submitted to respiratory muscle strength
(RMS) measurement by manovacuometry and body composition: Body Mass Index (BMI) calculation; measurement
of tricipital skinfolds (TS), subscapular skinfolds (SS) and waist circumference (WC), to subsequently calculate the WC
to height ratio. Data were analyzed by Fisher's exact test which identified a statistical significance between genders on
maximum inspiratory (p = 0.01) and expiratory (p = 0.0008) pressures, and SS (p=0.04), TS (p=0.05) and WC (p=0.05) on
Maximum Inspiratory Pressure. There was an influence of body fat distribution on respiratory muscle strength of female
Amazonian children exposed to antiretroviral therapy of human immunodeficiency virus.

Keywords: HAART (Highly Active Antiretroviral Therapy); AIDS (Acquired Immunodeficiency Syndrome); Sex; Muscle
weakness; BMI (Body Mass Index).

INTRODUCTION

Human Immunodeficiency Virus (HIV) against opportunistic diseases. The discovery of
is the cause of Acquired Immunodeficiency AIDS was a major scientific advance and with
Syndrome (AIDS), which affects the immune that discovery an increase in the number of
system, whose function is to defend the body women, children and adolescents infected with
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the virus was observed?.

In Brazil, between 2007 and 2018, 247,795
cases of HIV infection were reported, and
1,559 of which were aged up to 14 years old.
In the northern region of the country, a total
of 19,781 cases, of which 384 were pregnant
women. In the ranking of detection rate (x1,000
live births) of pregnant women with HIV from
2005 to 2017, among 27 state capitals, 04 in
the Northern region are in the top 10 (Belém,
Manaus, Boa Vista and Porto Velho)2.

The transmission of HIV can be through
sexualintercourse (sperm and vaginal discharge),
blood (parenteral and vertical) and breast milk®.
Vertical transmission of the immunodeficiency
virus is given when the pregnant woman
transmits the virus to the fetus, which can occur
in several ways: during pregnancy (intrauterine),
during delivery and during breastfeeding*; such
transmission has demonstrated a rate of 25.5%>°.

According to data from the Brazilian Ministry
of Health, from 2007 to 2018, 116,292 cases
of pregnhant women infected with HIV were
registered. The notification rate in pregnant
women with the virus in Brazil has significantly
increased in recent years?.

In Brazil, the prevalence of infection in
parturients is approximately 12,000 cases per
year. The Northern region was third (59.6%)
with the highest percentage of reported cases
compared to the expected number.

However, with the advent of antiretroviral
therapy, patients' life expectancy and quality of
life increased significantly, especially in young
people and children, leading to a decline in
mortality from opportunistic diseases (infections
and neoplasms)®. This therapy aims to curb the
reproduction of the virus in the body, where
there is no elimination of HIV, but helps to
contain the weakening of the immune system’.

As the therapy spread and its duration
increased, toxicities became more evident. In
the long term, the most common side effects
are metabolic disorders such as dyslipidemia,

insulin  resistance and cardiovascular risk.
Abnormalities in  fat redistribution may
also occur, characterized as lipodystrophic
syndrome?®,

Individuals exposed to HIV also have muscle
alterations, especially respiratory muscles,
which leads to loss of functional capacity and
dysfunction®.

Infected children have progressive skeletal
muscle dysfunction, as well as mitochondrial
dysfunction, both caused by biochemical
changes due to infection and the use of
HAART (High Activity Antiretroviral Therapy).
This may be one of the factors that may clarify
the origin of inspiratory muscle weakness in
immunodeficient patients'™.

Children exposed to HIV tend to start
antiretroviral therapy very early, when possible,
even during pregnancy. This prolongs the
duration of antiretroviral use and, consequently,
its adverse effects, as well as influences the
changes caused by a vulnerable immune system
which is susceptible to opportunistic diseases'!.

With the increasing incidence of HIV
infectionin children, the analysis of the maximum
respiratory pressures of children exposed to
HAART aims to evaluate possible respiratory
changes due to depletion caused by respiratory
system disorders; which becomes vulnerable
due to low immunity'. It is hypothesized
that opportunistic infections and prolonged
exposure to antiretroviral treatments cause
changes in body composition and therefore
respiratory muscle strength.

Thus, this study aimed to analyze the
distribution of body fat against the respiratory
muscle strength  of Amazonian children
exposed to antiretroviral therapy of the human
immunodeficiency virus. It is hypothesized
that children exposed to HIV and antiretroviral
therapy from birth and living in areas with less
access to health services may present changes
in body composition and, consequently, in RMS
(Respiratory Muscle Strength).



METHODOLOGY

Type of study and ethical aspects

The study was designed as a cross-
sectional, quantitative, prospective and
nonrandomized study. It was approved by
the Research Ethics Committee (CEP) of the
University of Amazonia (UNAMA) under the
registration number 364.864 and developed
at the Maternal and Child Reference Center
(UREMIA). Those responsible for the study
participants signed an informed consent form.

Sampling

To be included in the study, participants
must not have pulmonary or cardiovascular
disease, disabling physical limitations, visual or
hearing impairment, decompensated diabetes
mellitus, recent upper or thoracoabdominal
airway surgery or trauma, and obesity.

Initially, 78 volunteers of both sexes, aged
6 to 11 years were interviewed. Of the total
individuals, 18 did not fit the inclusion criteria
of the research; of these, 06 had asthma, 11
were in the viral process and 01 was obese.

Sixty individuals were selected, aged 7.85
+ 2.36 years, height 129.85 £ 13.22 cm and
weight 28.52 + 8.79 kg. They were divided
into two groups: the experimental group (EG,
n=29; 13 boys and 16 girls), those who were
HIV-infected and exposed to antiretroviral
therapy, enrolled at the State Coordination
of Sexually Transmitted Diseases of the State
of Para and treated at UREMIA in the city of
Belém-PA; and the control group (CG, n=31;
17 boys and 14 girls), those individuals not
exposed to therapy.

Procedures
In the evaluation, participants were
first screened, parents and/or guardians

were interviewed to fill out identification

forms. Then, an assessment protocol was
applied and respiratory muscle strength was
measured using a Digital Manovacuometer
+ 300mm/H,O (GLOBALMED) and body
composition was identified by calculating
BMI (Filizola Stadiometer Scale), tricipital
(TS), subscapular (SS) cutaneous skinfold and
waist circumference (WC) measurements
were taken, the ratio between WC and height
was calculated. This ratio is considered a risk
factor for the development of metabolic and
cardiovascular diseases values when >0.5cm
(according to Ashwell; Hsieh guidelines™).

The sitting patient used the nasal clip
and disposable mouthpiece. To measure
Maximum Inspiratory Pressure (MIP), the
subject performs a maximum exhalation,
followed by a forced inspiration. For maximum
expiratory pressure (MEP) measurement, a
maximum inhalation is required, followed by a
forced expiration. The patient was instructed
to close their lips against the mouth to avoid
air leakage.

To obtain satisfactory results, the technique
was performed in three repetitions with rest
interval of 30 seconds between maneuvers.
According to the results obtained, the highest
value among the three measurements was
considered, provided that the difference
between them was not greater than 10%;
otherwise, the test would be performed again.

Skinfold measurements were performed
using a Lange® adipometer. All measurements
were performed according to the criteria
and techniques standardized by Benedetti et
al.15. Participants were asked to stand and
relax. The folds were always made in the non-
dominant hemibody. In all measurements, the
evaluator followed the following technique:
separate the adipose tissue from the muscle
tissue with the thumb and index finger;
adjust the ends of the adipometer over the
anatomical point; place the skinfold forceps
1 cm above the anatomical point; wait
02 seconds for reading; perform 03 non-
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consecutive measurements and, if there were
differences in the results from 5% to 10%,
make a fourth measurement, with the device
perpendicular to the anatomical point.
Measurements of triceps brachii and
subscapularis muscle folds were taken. For
the triceps brachii flexion, tweezers were
placed on the back of the arm at the midpoint
between the scapula acromion and the ulna
olecranon. For the subscapularis, tweezers
were placed 2 cm below the inferior angle
of the scapula with the adipometer at 45° in
relation to the longitudinal axis of the body.

Statistical analysis

The reference values for respiratory
pressures were obtained through the BioEstat
5.3 program, with parameter estimation by
the mean values of the control group, to then
analyze the experimental group in comparison
with the estimated normal values.

Data were tabulated in Excel database
and analyzed in Epilnfo program. Statistical
analysis was performed for categorical data
(P-value < 0.05), considering normal values

RESULTS

The results described below show the most
significant data from the study, highlighted in
their respective tables.

Inspiratory muscle weakness was present
in 55% of participants, and expiratory
weakness in 45% (Table 1). In the analysis
performed using Fisher's Exact test,
correlating the analyzed body composition
and RMS variables with the characteristics
of the sample, there was significance

equal to or better than those estimated
in the control group and abnormal values
below those estimated in the control group.
The control group mean was taken as the
reference.

The reference values for respiratory
pressures were obtained through the program
BioEstat 5.3, with an estimation of parameters
from the mean values of the control group.

Fisher's exact test, considering significant
variables with p-value < 0.05, evaluated the
differences between the two independent
groups, differing the proportions in which
each group isincluded in each of the evaluated
parameters (normal or altered respiratory
forces, normal or altered body composition).

Therefore, it was possible to cross-check
the data of each of the evaluated parameters
(skinfold  measurements, circumferences,
height and maximum inspiratory or expiratory
pressures) with the sample characteristics
(age, sex, exposure to therapy). Crossing
these data allows the statistical significance
of each variable to be evaluated within the
sample characteristics.

concerning the MEP (Table 2) between
genders (0.0008), and concerning MIP (Table
3) with 04 variables: gender (0.01), SS (0.04),
TS (0.05) and WC (0.05).

Among the characteristics for body
composition (SS, TS and WC) related to
inspiratory muscle weakness, data show that
body composition measurements remained
within the normal range but were predictive
of a lower MIP (table 4).



Table 1 - Characterization of the sample regarding maximum respiratory pressures, anthropometric
measurements and gender. Feb. to Dec. 2014. UREMIA, Belém (PA).

Normal 27 45 32.1t0584
Altered 33 55 416 1t067.9
Normal 33 55 41.6t067.9
Altered 27 45 32.1t058.4
Female 30 50 36.8 t0 63.2
Male 30 50 36.8 t0 63.2
<25kg 31 51.7 38.4 to 64.8
>25kg 29 48.3 35.2t061.6
<130 cm 44 73.3 60.3 t0 83.9
> 130 cm 16 26.7 16.1 to 39.7

Quantitative and percentage values. MIP: Maximum inspiratory pressure; MEP: Maximum expiratory pressure. Cl: Confidence Index. Sample
distribution according to the studied characteristics.
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Table 2 - Influence of variables on expiratory muscle weakness. Feb. to Dec. 2014. UREMIA, Belém
PA).

(

Not Exposed (CG) 12 44.4 25.5to 64.7

Exposed (EG) 15 55.6 353 to 74.5

Female 20 74.1 53.7 to 88.9

Male 7 25.9 11.1to 46.3

<25kg 14 51.9 319t0 71.3

>25kg 13 48.1 28.7 to 68.1

<130 cm 17 63 42.4 to 80.6

>130 cm 10 37 19.4 to 57.6

Normal 5 18.5 6.3 to 38.1
Below 15 55.6 353 to 745
Above 7 259 11.1to 46.3

Normal 22 81.5 61.9 to 93.7

Below 5 18.5 6.3 to 38.1

Normal 18 66.7 46.0 to 83.5
Below 6 22.2 8.6 to 42.3
Above 3 11.1 2.4 10 29.2

Normal 20 74.1 53.7 to 88.9

Below 7 25.9 11.1 to 46.3

Normal 23 85.2 66.3 to 95.8
Below 3 11.1 2.4t029.2
Above 1 3.7 0.1to 19.0

Normal 25 92.6 75.7 t0 99.1

Altered 2 7.4 0.9 to 24.3

Quantitative and percentage values. HAART: Highly active antiretroviral therapy; BMI: Body mass index. C.I.: Confidence Index. P-value < 0.05 (¥).
Distribution of participants with altered maximal expiratory pressure.



Table 3 - Influence of variables on inspiratory muscle weakness. Feb. to Dec. 2014. UREMIA,
Belém (PA).

Not exposed (CG) 14 42.4 25.5 to 60.8
Exposed (EG) 19 47.6 39.2to 74.5

Female 21 63.6 45.1 to 79.6
Male 12 36.4 20.4 to 54.9

<25kg 18 54.5 36.4t0 71.9
>25kg 15 45.5 28.11t063.6

<130cm 22 66.7 48.210 82.0
>130 cm 11 33.3 18.0to 51.8

Normal 6 18.2 7.0 to 35.5
Below 18 54.5 36.4t071.9
Above 9 27.3 13.3to 45.5

Normal 5 15.2 5.1to 31.9
Below 28 84.8 68.1 to 94.9

Influence of body composition on the respiratory muscle ...

Normal 21 63.6 45.1to 79.6
Below 7 21.2 9.0 to 38.9
Above 5 15.2 5.1t031.9

Normal 25 75.8 57.7 to 88.9
Below 8 24.2 11.1to 42.3

Normal 26 78.8 61.1t0 91.0
Below 7 21.2 9.0 to 38.9

Normal 32 97 84.2 t0 99.9
Altered 1 3 0.1to 15.8

Quantitative and percentage values. HAART: Highly active antiretroviral therapy; BMI: Body mass index. C.I.: Confidence Index. P-value < 0.05 (*).
Distribution of participants with altered maximal inspiratory pressure.
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Table 4 - Altered sample distribution in statistically significant variables. Feb. to Dec. 2014. UREMIA, Belém (PA).

Altered MIP (33) SS Normal SS Below Female Male

G 13 (39.4%) 1(3.01%) 9(27.2%) 5 (15.1%)
EG 12 (36.3%) 7 (21.2%) 12 (36.3%) 7 (21.2%)
P-value 0.04* 0.01*

Altered MEP (27)

G 10 (37%) 2 (7.4%)
EG 10 (37%) 5 (18.5%)
P-value 0.0008*

Quantitative and percentage values. MIP: Maximum inspiratory pressure; MEP Maximum expiratory pressure; CG: Control Group; EG: Experimental
Group. P-value £0.05 (*). Distribution of participants with altered maximal inspiratory and/or expiratory pressure in their respective groups and variables

with statistical significance.

DISCUSSION

The present study aimed to evaluate RMS
and body composition in children exposed
to antiretroviral therapy for HIV. The results
indicate that there is an influence of SS on
inspiratory muscle strength, as well as gender
on inspiratory and expiratory muscle strength.

Antiretroviral therapy has revolutionized
the treatment of HIV-infected individuals
because it is highly effective in suppressing
viral replication and restoring immune
function in these individuals'®. However, its
consumption correlates with mitochondrial
dysfunction, resulting in decreased RMS'".

In this study, inspiratory muscle weakness
was observed in 55% of participants and
expiratory muscle weakness in 45%. In the
study by Oliveira et al., 18 it was pointed out
that 61% and 40% of AIDS patients were
deficient in their maximum expiratory and
inspiratory pressures, respectively, for their
age group. Similar result found in the study by
Jeronimo', where inspiratory muscle strength
wasalteredin 58% of patientsinfected with HIV.

In the current study, data on body
composition and respiratory muscle strength
were cross-linked, making it possible to
attribute the respiratory muscle weakness
of children exposed to the therapy to the

appearance of lipodystrophic characteristics.
However, only one of the body composition
measurements was correlated with a
statistically significant reduction in respiratory
muscle strength. Body composition had an
influence on inspiratory muscle weakness
whenthevariablesSS (P-value 0.04), TS (P-value
0.05) and WC (P-value 0.05) were analyzed.

In the study by Raso et al.?’ it was concluded
that HIV induces muscle mass reduction,
which causes loss of muscle strength and
affects anaerobic exertion and oxygen
fraction. The cause of reduced RMS may also
be involved with the class of drugs called
Nucleoside Analog Reverse Transcriptase
Inhibitors (NRTIs). Its prolonged use may result
in mitochondrial toxicity, affecting highly
oxygen-dependent tissues, such as cardiac,
skeletal and smooth muscles, the central and
peripheral nervous system, among others?'.

As in Ramalho et al.22, it was observed
that children and adolescents infected with
HIV showed greater impairment in body
composition, nutritional status, low levels
of physical activity and physical fitness. This
finding raises the need for cardiorespiratory
training for this group of children and
adolescents affected by HIV; given that just as



in the present study, other authors corroborate
the reduced strength in this population.

As for the comparison between the
sexes, the females (75.1% MEP; 63.6%
MIP) presented lower values in the maximal
respiratory pressures, when compared to
the males (24.9% MEP; 36.4% MIP). In
females, these pressures may have been
influenced by the shape of the rib cage
and respiratory muscles, and in males
by the cross-sectional muscle area?.

Morphological changes such as the
decreased cross section of the diaphragm
muscle and rib cage are some of the
mechanisms that contribute to this respiratory
weakness. There is also the duration of HIV
infection, frequent associated respiratory
infections and the duration of HAART
use19. In turn, anthropometric indicators are
strongly associated with body fat and may
assist health professionals in monitoring the
health of children and adolescents with HIV?,

With prolonged use of antiretroviral
therapy, HIV-infected children tend to develop
chronic problems in linear growth and weight
gain due to the direct influence of viral load
on growth and nutritional status. The high
viral load of HIV influences the reduction
of fat mass and disease progression??. Even
with its adverse effects, HAART is crucial
for improving the quality of life of infected
people, significantly reducing viral load and
the incidence of opportunistic infections?>2¢27,

The study by Miller et al.?® suggested that
the combination of antiretroviral therapy
has a positive and significant effect on
weight, height, growth rate, appetite and
well-being, i.e. reduced viral load improved
nutritional status. These results agree with
the present study, in which children exposed
to therapy did not present statistically
significant changes in weight for age, height
for age, BMI and waist-to-height ratio.

In the study by Werner et al.?®, which
analyzed the body composition profile in

HIV-infected children and adolescents treated
with antiretroviral therapy, it was found that
nutritional status was adequate (81.3%),
both in BMI and body composition by TS.
These results are similar to the findings in
the present study, where the group that
used HAART did not exhibit significant
statistical variation in BMI as well as in TS.

However, in the study by Remteke et al., 29
a cohort of HIV-infected and uninfected South
African children was conducted. Unfavorable
changes in lipid profile were detected in HIV-
infected children, regardless of treatment
regimen compared to uninfected ones.

In contrast, in the present study, there
was an influence of SS, TS and CC on
inspiratory muscle weakness. Of 33 children
who had a deficit in inspiratory muscle
strength, 25 had an SS within normal
limits, 39.4% from CG and 36.3% from EG.

This result may be related to the benefits
of HAART on body composition and the
cellular alterations of individuals with
immunodeficiency, such as mitochondrial
excitotoxicity, which would lead to the
maintenance of body composition, but
with a reduction in RMS'. This finding
shows that measurements of SS, TS and
CC may be related to lower inspiratory
muscle strength in both healthy children
and those exposed to antiretroviral therapy.

Considering that most of the participants
who presented a decrease in MIP with a
normal SS belonged to the CG (39.4%)
with an isolated average age of 6.8 years
and the EG with an average of 8.9 years, it
is noteworthy that children under 8 years of
age may express a low level of understanding
and cooperation, which may cause changes
in the reproduction of measurements?®.

It is necessary to consider that the changes
associated with antiretroviral therapy result
fromasetofinteractionsbetweenHIVinfection,
specific antiretroviral agents, age, gender and,
mainly, factors such as lifestyle and genetics?’.

963

'\7"\'

~

\

0 Mundo da Satide, Sdo Paulo - 2019;43(4): 955-975

Influence of body composition on the respiratory muscle ...



Influence of body composition on the respiratory muscle ...

0 Mundo da Satide, Sao Paulo - 2019;43(4): 955-975

CONCLUSION

According to the results presented, the
evaluation of the influence of body composition
on the RMS indicated an interference of SS and
gender variables on the maximal respiratory
pressures.

Thedatafoundarerelevantforunderstanding
and acting on the reduced respiratory muscle
strength in patients exposed to HAARTS and,
above all, for the establishment of treatment
protocols, in order to reduce the deleterious
effects of antiretroviral therapy and provide a

better quality of life.

Given that children would be mostly affected
by the longterm effects of antiretroviral
therapy due to the exposure time, this
population needs more targeted care, not just
for the immune system, but for holistic care
considering functionality and quality of task
execution.

Further studies should be conducted to
ratify the results found and increase credibility
and knowledge about the researched subject.
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Resumo

A terapia antirretroviral altamente ativa (HAART) do Virus da Imunodeficiéncia Humana (HIV) é importante para
suprimir a replicacdo do HIV; porém, os efeitos adversos pelo uso prolongado provocam preocupagao. Com o aumento
da incidéncia da infeccdo em criancas, a andlise das pressOes respiratorias maximas das criancas expostas a HAART
visa observar possiveis alteracoes ligadas ao uso continuado: distirbios metabdlicos, cardiovasculares, anormalidades
na redistribuicdo de gordura e na musculatura respiratéria. Assim, o objetivo deste estudo é avaliar a influéncia da
composicao corporal sobre a forca muscular respiratéria de criancas amazonidas expostas a terapia do HIV. Acredita-
se na possibilidade dessas criancas apresentarem algum grau de subnutricdo e dificuldades de acesso a servicos de
satide. Amostra de 60 voluntarios, ambos os sexos, idade média de 7,85 anos, sendo dois grupos: experimental GE
(n=29), expostos ao HIV e a terapia, e controle GC (n=31), ndo expostos ao HIV ou a terapia. A amostra foi submetida
a mensuracao da forca muscular respiratéria (FMR) pela manovacuometria e da composicdo corporal: célculo do Indice
de Massa Corpérea (IMC); mensuragdo das dobras cutaneas tricipital (DCT) e subescapular (DCS) e da circunferéncia
da cintura (CC), para posteriormente calcular a razdo CC pela estatura. Os dados foram analisados pelo Teste Exato
de Fisher identificando significincia estatistica do sexo sobre pressoes inspiratoria (p=0,01) e expiratéria maxima
(p=0,0008), e DCS (p=0,04), DCT (p=0,05) e CC (p=0,05) sobre Pressdo Inspiratéria Maxima. Houve influéncia da
distribuicao de gordura corporal sobre a forca muscular respiratéria de criancas amazénidas do sexo feminino, expostas
a terapia antirretroviral do virus da imunodeficiéncia humana.

Palavras-chave: HAART (Terapia Antirretroviral de Alta Atividade); AIDS (Sindrome da Imunodeficiéncia Adquirida);
Sexo; Fraqueza Muscular; IMC (Indice de Massa Corporea).

INTRODUCAO

O HIV (Human Immunodeficiency Virus) é
o causador da Sindrome da Imunodeficiéncia
Adquirida (AIDS), que atinge o sistema
imunolégico, cuja funcao é defender o
organismo contra doencas oportunistas. A
descoberta da AIDS foi um grande avanco
cientifico e, com isso, observou-se aumento
na quantidade de mulheres, criancas e
adolescentes infectados pelo virus?.

No Brasil, entre os anos de 2007 e 2018,

DOI: 10.15343/0104-7809.20194304955975

foram notificados 247.795 casos de infeccao
pelo HIV, sendo 1.559 na faixa etdria de até
14 anos. Na regido Norte do pais, um total de
19.781 casos, sendo destes, 384 gestantes. No
Ranking da taxa de detecgao (x1.000 nascidos
vivos) de gestantes com HIV do ano de 2005
a 2017, entre 27 capitais, 04 da regido Norte
estao entre os 10 primeiros do ranking (Belém,
Manaus, Boa Vista e Porto Velho)2.

A transmissdo do virus HIV pode ser por
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meio de relacoes sexuais (esperma e secrecao
vaginal), sangue (via parenteral e vertical) e
leite materno®. A transmissao vertical do virus
da imunodeficiéncia é dada quando a gestante
transmite o virus para o feto, a qual pode ocorrer
de varias formas: durante a gestacao (intradtero),
durante o parto e na amamentacao?; tal tipo de
transmissao apresentou uma taxa de 25,5 %?°.

Segundo dados do Ministério da Saude,
no Brasil, de 2007 a 2018, foram registrados
116.292 casos de gestantes infectadas com o
HIV. A taxa de notificacdo em gestantes com o
virus no Brasil apresenta aumento significativo
nos Gltimos anos?.

No Brasil, a prevaléncia da infeccio em
parturientes é de aproximadamente 12 mil
casos por ano. A regiao Norte ficou em terceiro
lugar (59,6%) com o maior percentual de casos
notificados em relacdo ao ndmero esperado?.

Contudo, com o advento da terapia
antirretroviral, aexpectativa e aqualidade de vida
dos portadores aumentaram significativamente,
principalmente  em jovens e criancas,
provocando um declinio na mortalidade por
doencas oportunistas (infeccoes e neoplasias)®.
Esta terapia tem como finalidade coibir a
reproducao do virus no organismo, onde nao
hd eliminacdo do HIV, mas ajuda a conter o
enfraquecimento do sistema imunolégico’.

Com a propagacdo da terapia e o aumento
de sua duracdo, toxicidades se tornaram mais
evidentes. Em longo prazo, os efeitos colaterais
mais frequentes sdao os distdrbios metabdlicos,
como a dislipidemia, resisténcia a insulina e
risco cardiovascular. Também podem ocorrer
anormalidades na redistribuicao de gordura,
caracterizada como sindrome lipodistrofica®.

Individuos expostos ao HIV também
apresentam alteracoes musculares,
principalmente da musculatura respiratéria, o
que leva a perda da capacidade funcional e
disfuncao dessa musculatura®.

Criancas infectadas apresentaram disfuncao
muscular esquelética progressiva, além de
disfuncao mitocondrial, ambas provocadas pelas
alteracoes bioquimicas devido a infeccao e ao
uso da HAART (Terapia Antirretroviral de Alta
Atividade), um dos fatores que pode esclarecer
a origem da fraqueza muscular inspiratéria em
portadores da imunodeficiéncia'.

As criangas expostas ao HIV tendem a iniciar

a terapia antirretroviral muito cedo, quando
possivel, ainda durante a gestacdo. Isso prolonga
o tempo de uso de antirretrovirais e, por
consequéncia, seus efeitos adversos, bem como
as alteracoes causadas pela vulnerabilidade
do sistema imunolégico, suscetivel a doencas
oportunistas'’.

Com o aumento da incidéncia de infeccao
do HIV em criancas, a andlise das pressoes
respiratorias maximas das criancas expostas ao
uso da HAART visa avaliar possiveis alteracoes
respiratorias diante da deplecao causada por
afeccoes do sistema respiratério, que se torna
vulneravel devido a baixa imunitaria’?. Aventa-
se a hipotese de que as infeccGes oportunistas
e a exposicdo ao antirretroviral por tempo
prolongado causam alteracGes na composicao
corporal e, por conseguinte, na forca muscular
respiratoria.

Assim, este estudo teve como objetivo
analisar a distribuicio de gordura corporal
frente a forca muscular respiratéria de criangas
amazonidas expostas a terapia antirretroviral
do virus da imunodeficiéncia humana. Tem-se
a hipotese de que criancas expostas ao HIV
e a terapia antirretroviral desde o nascimento
e residentes em regido de menor acesso a
servicos de saide podem apresentar alteracoes
na composicao corporal e, consequentemente,
na FMR (Forca Muscular Respiratoria).

MATERIAL E METODOS

Tipo de estudo e aspectos éticos

A pesquisa foi delineada como estudo
transversal, quantitativo, prospectivo e nao
randomizado. Foi aprovada pelo Comité de
Etica em Pesquisa (CEP) da Universidade da
Amazonia (UNAMA) sob o registro 364.864
e desenvolvida na Unidade de Referéncia
Materno Infantil (UREMIA). Os responsaveis
pelos participantes do estudo assinaram termo
de consentimento livre e esclarecido.

Amostragem

Para serem incluidos no estudo, os
participantes ndo poderiam apresentar doencas
pulmonares ou cardiovasculares, limitacoes
fisicas incapacitantes, deficiéncia visual ou
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auditiva, Diabetes Melitus descompensado,
cirurgia ou trauma recente de vias aéreas
superiores ou téraco-abdominal e obesidade.

Inicialmente  foram  entrevistados 78
voluntarios, de ambos os sexos, na faixa etaria
de 6 a 11 anos. Do total de individuos, 18 ndo
se enquadraram nos critérios de inclusao da
pesquisa; destes, 06 apresentavam asma, 11
estavam em processo virotico e 01 apresentava
obesidade.

Foram selecionados 60 individuos, com
idade de 7,85 + 2,36 anos, altura 129,85+ 13,22
cm e peso 28,52 + 8,79 kg. Eles foram divididos
em dois grupos: experimental (GE, n=29; 13
meninos e 16 meninas), infectados pelo HIV e
expostos a terapia antirretroviral, matriculados
na Coordenacdo Estadual de Doencas
Sexualmente Transmissiveis do Estado do Para
e atendidos na UREMIA na cidade de Belém-
PA, e grupo controle (GC, n=31; 17 meninos e
14 meninas), individuos ndo expostos a terapia.

Procedimentos

Na avaliacdo, primeiramente os participantes
foram submetidos a uma triagem, entrevista dos
pais e/ou responsaveis para preenchimento de
ficha de identificacdo. Em seguida, foi aplicado
protocolo de avaliacdo e realizada mensuracao
da forca muscular respiratéria, por meio de
Manovacudémetro Digital + 300mm/H20
(GLOBALMED) e identificacdo da composicao
corporal, por meio do calculo do IMC (Balanca
com estadiometro Filizola), mensuracdo das
dobras cutineas tricipital (DCT), subescapular
(DCS) e da circunferéncia da cintura
(CC), calculada razdo entre CC e estatura
(considerado risco para desenvolvimento de
doencas metabdlicas e cardiovasculares valores
> 0,5cm (de acordo com diretrizes de Ashwell;
Hsieh13).

O paciente sentado fazia uso do clipe
nasal e bocal descartavel. Para mensuracao da
Pressdo Inspiratéria Maxima (Pimax), o sujeito
realiza uma expiracao maxima, seguida de uma
inspiracdo forcada. Para a medida da Pressao
Expiratoria Maxima (Pemax), é necessario
realizar uma inspiracdo maxima, seguida de uma
expiracao forcada. O paciente foi orientado a
serrar os labios contra o bucal, para evitar o
escape de ar'.

Para obter resultados satisfatorios, a técnica

foirealizada em trés repeticoes com intervalo de
repouso de 30 segundos entre as manobras. De
acordo com os resultados obtidos, considerou-
se o maior valor dentre as trés mensuracoes,
desde que a diferenca entre elas nao fosse
maior que 10%; caso contrario, o teste seria
realizado novamente.

As medidas das dobras cutineas foram
realizadas por meio de um adipdémetro Lange®.
Todas as medidas foram feitas de acordo com os
critérios e técnicas padronizadas por Benedetti
et al.’. Foi solicitado aos participantes que
ficassem na posicdo ortostatica e relaxados. As
pregas eram sempre feitas no hemicorpo nao
dominante. Em todas as medidas, o avaliador
seguiu a seguinte técnica: separar o tecido
adiposo do tecido muscular com o polegar
e o indicador; ajustar as extremidades do
adipémetro sobre o ponto anatdémico; fazer
a pinca da dobra cutdnea a 01 cm acima do
ponto anatdémico; aguardar 02 segundos para
a leitura; realizar 03 medidas nao consecutivas,
e, se houvesse diferencas nos resultados de 5%
a 10 %, fazer uma quarta mensuracao, estando
o aparelho perpendicular ao ponto anatémico.

Foram feitas as medidas das dobras dos
musculos triceps braquial e subescapular. Para a
dobra do triceps braquial, foi feita uma pinca na
face posterior do bragco no ponto médio entre o
acroémio da escapula e o olécrano da ulna. Para
a subescapular, foi feita pinca 02cm abaixo do
angulo inferior da escapula com o adipémetro
a 45° em relacdo ao eixo longitudinal o corpo.

Analise estatistica

Os valores de referéncia para as pressoes
respiratorias foram obtidos por meio do
programa Bioestat 5.3, com estimacao
de pardmetros pela média dos valores do
grupo controle, para entio analisar o grupo
experimental em comparacdo aos valores de
normalidade estimados.

Os dados foram tabulados em banco
de dados do programa Excel e analisados
no programa Epilnfo. Foi realizada analise
estatistica para dados categoricos (P-valor <
0,05), considerando-se normais os valores
iguais ou melhores que os estimados no grupo
controle e anormais os valores abaixo do
estimado no grupo controle. A média do grupo
controle foi tomada como referéncia.



Os valores de referéncia para as pressoes
respiratorias foram obtidos por meio do
programa Bioestat 5.3, com estimacdo de
pardmetros da média dos valores do grupo
controle.

Por meio do teste Exato de Fisher,
considerando significantes as varidveis com
p-valor<0,05, podem ser avaliadas as diferencas
entre os dois grupos independentes, diferindo
as proporcoes em que cada grupo esta incluido
em cada um dos pardmetros avaliados (forcas

RESULTADOS

Os resultados descritos abaixo mostram
os dados mais significativos da pesquisa,
destacados em seguida nas respectivas tabelas.

A fraqueza muscular inspiratéria esta presente
em 55% dos participantes, e, a expiratoria, em 45%
(Tabela 1). Naandlise realizada a partir do teste Exato
de Fisher, correlacionando as variaveis analisadas
de composicao corporal e FMR em relacao as
caracteristicas da amostra, houve significincia

Tabela

respiratérias normais ou alteradas; composicao
corporal normal ou alterada).

Com isso, é possivel cruzar os dados de
cada um dos pardmetros avaliados (medidas
de dobras, circunferéncias, altura e pressoes
inspiratorias ou expiratérias maximas) com
as caracteristicas da amostra (idade, sexo,
exposicao a terapia). Assim, realiza-se o
cruzamento destes dados, o que possibilita
avaliar a significAncia estatistica de cada variavel
sobre as caracteristicas da amostra.

quanto Pemax (Tabela 2) entre os sexos (0,0008) e
em 04 variaveis quando relacionada a Pimax (Tabela
3): sexo (0,01), DCS (0,04), DT (0,05) e CC (0,05).

Dentre as caracteristicas da composicao
corporal (DCS, DCT e CC) relacionada a fraqueza
muscular inspiratoria, os dados mostram que as
medidas de composicao corporal se mantém
dentro da faixa de normalidade, porém, sdo
preditivos de Pimax mais baixa (Tabela 4).

1 - Caracterizacdo da amostra quanto as pressoes respiratérias maximas, medidas

antropométricas e sexo. Fev. a Dez. 2014. UREMIA, Belém (PA).

Variaveis N¢ % 1.C. %
Pimax

Normal 27 45 32,1584
Alterada 33 55 416679
Pemax

Normal 33 55 416679
Alterada 27 45 32,1a584
Sexo

Feminino 30 50 36,8 263,2
Masculino 30 50 36,8 2 63,2
Peso

<25kg 31 51,7 38,4 2 64,8
>25kg 29 483 3522616
Altura

<130 cm 44 73,3 60,3 2839
>130 cm 16 26,7 16,1a39,7

Valores quantitativos e percentuais. Pimax: Pressdo inspiratdria maxima; Pemax: Pressao expiratéria maxima. IC: Indice de confianga. Distribuicao da

amostra quanto as caracteristicas estudadas.
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Tabela 2 - A Influéncia das variaveis sobre a fraqueza muscular expiratoria. Fev. a Dez. 2014. UREMIA,
Belém (PA).

N&o Expostos (GC) 12 44,4 25,5 a 64,7
Expostos (GE) 15 55,6 35,3 a74,5

Feminino 20 74,1 53,7% 88,9

Masculino 7 25,9 11,1% 46,3

<25kg 14 51,9 31,9a71,3
> 25 kg 13 48,1 28,7 a 68,1

<130 cm 17 63 42,4a80,6
> 130 cm 10 37 19,4a57,6

Normal 5 18,5 6,3 a 38,1
Abaixo 15 55,6 35,3 a74,5
Acima 7 25,9 11,1 a 46,3

Normal 22 81,5 61,9a93,7
Abaixo 5 18,5 6,3 a 38,1

Normal 18 66,7 46,0 a 83,5
Abaixo 6 22,2 8,6 a 42,3
Acima 3 11,1 2,4a29,2

Normal 20 74,1 53,7 a 88,9
Abaixo 7 25,9 11,1 a46,3

Normal 23 85,2 66,3 a 95,8
Abaixo 3 11,1 2,4a29,2
Acima 1 3,7 0,1a19,0

Normal 25 92,6 75,7 a 99,1
Alterada 2 7,4 0,9 a 24,3

Valores quantitativos e percentuais. HAART: Terapia antirretroviral de alta atividade; IMC: Indice de massa corpérea. 1.C: indice de confianca. P-valor
<0,05 (*). Distribuicdo dos participantes com pressao expiratéria méxima alterada.



Tabela 3 - Influéncia das variaveis sobre a fraqueza muscular inspiratéria. Fev. a Dez. 2014.
UREMIA, Belém (PA).

Nao expostos (GC) 14 42,4 25,5 a60,8
Expostos (GE) 19 47,6 39,2a74,5

Feminino 21 63,6 45,1a79,6

Masculino 12 36,4 20,4 a 54,9

0 Mundo da Satide, Sdo Paulo - 2019;43(4): 955-975

<25kg 18 54,5 36,4a719
>25kg 15 45,5 28,1a63,6

<130cm 22 66,7 48,2a82,0
>130 cm 11 33,3 18,0a51,8

Normal 6 18,2 7,0 a 35,5
Abaixo 18 54,5 36,4a719
Acima 9 27,3 13,3 a45,5

Normal 5 15,2 51a319
Abaixo 28 84,8 68,1 a 94,9

Influéncia da composicao corporal sobre a forca muscular...

Normal 21 63,6 45,1a79,6
Abaixo 7 21,2 9,0a38,9
Acima 5 15,2 51a319

Normal 25 75,8 57,7 a 88,9
Abaixo 8 24,2 11,1a42,3

Normal 26 78,8 61,1a91,0
Abaixo 7 21,2 9,0a38,9

Normal 32 97 84,2 299,9
Alterada 1 3 0,1a15,8

Valores  quantitativos e J)ercentuals HAART: Terapia antirretroviral de alta atividade; IMC: indice de massa corpérea. 1.C: Indice de confianca. P-valor
<0,05(%). Distribuicao dos participantes com pressao inspiratdria maxima alterada.
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Tabela 4 - Distribuicao da amostra alterada nas varidveis estatisticamente significantes. Fev. a

Dez. 2014. UREMIA, Belém (PA).

Pimax Alterada (33) DCS Normal DCS Abaixo Sexo Feminino Sexo Masculino
GC 13 (39,4%) 1(3,01%) 9(27,2%) 5 (15,1%)

GE 12 (36,3%) 7(21,2%) 12 (36,3%) 7(21,2%)
P-valor 0,04* 0,01*

Pemax Alterada (27)

GC 10 (37%) 2 (7,4%)

GE 10 (37%) 5 (18,5%)
P-valor 0,0008*

Valores quantitativos e percentuais. Pimax: Pressao inspiratoria maxima; Pemax Pressdo expiratéria maxima; GC: Grupo controle; GE: Grupo
Experimental. P-valor < 0,05 (*). Distribuicao dos participantes com pressdo inspiratdria e/ou expiratéria maxima alterada em seus respectivos grupos e

varidveis com significancia estatistica.

DISCUSSAOD

O presente estudo propods-se a avaliar a
FMR e composicdo corporal em criancas
expostas a terapia antirretroviral do HIV.

Os  resultados  indicam  que  ha
influéncia da DCS sobre a forca muscular
inspiratoria, assim como do sexo sobre
forca muscular inspiratoria e expiratoria.

A terapia antirretroviral revolucionou
o tratamento de individuos infectados
com o HIV, pois é altamente eficaz na
supressao da replicacdo viral e restauracao
da funcdo imunitaria desses individuos'.
Todavia, seu consumo apresenta
correlacado  com disfuncdo mitocondrial,
resultando na diminuicio da FMRY,

Nesta pesquisa, observou-se fraqueza
muscularinspiratériaem 55% dos participantes
e expiratéria em 45%. No estudo realizado
por Oliveira et al.'® foi apontado que 61% e
40% dos pacientes com AIDS alcangaram,
respectivamente, pressoes expiratorias e
inspiratorias maximas deficitarias para sua
faixa etaria. Resultado similar encontrado
no estudo de Jer6nimo'’, em que a forca
muscular inspiratoria estava alterada em
58% dos pacientes infectados com o HIV.

No estudo atual, foi realizado o
cruzamento de dados sobre composicao
corporal e forca muscular respiratoria,
possibilitando atribuir a fraqueza muscular

respiratéria de criancas expostas a terapia ao
surgimento de caracteristicas lipodistroficas.
Contudo, apenas uma das medidas da
composicdo corporal foi correlacionada
a reducdo forca muscular respiratéria
de forma estatisticamente significante; a
composicdo corporal teve influéncia sobre
a fraqueza muscular inspiratéria quando
analisadas as variaveis de DCS (P-valor
0,04), DT (P-valor 0,05) e CC (P-valor 0,05).

No estudo de Raso et al.?° concluiu-se que
o HIV induz a diminuicdo de massa muscular,
o que provoca perda da forca muscular e afeta
o esforco anaerébio e a fracao de oxigénio. A
causa da reducdao da FMR pode também estar
envolvida com a classe de medicamentos
chamada de Inibidores da Transcriptase
Reversa Analogos de Nucleosideos (ITRN).
Seu uso prolongado pode resultar em
toxicidade mitocondrial, afetando tecidos
altamente dependentes de oxigénio, tais como
musculos cardiaco, esquelético e liso, sistema
nervoso central e periférico, entre outros?'.

Tal como em Ramalho et al.22, observou-
se que criancas e adolescentes infectados
pelo HIV apresentaram maior acometimento
na composicdo corporal, estado nutricional,
baixos niveis de atividade fisica e aptidao
fisica. Essa constatacdo levanta a necessidade
de treinamento cardiorrespiratério para este



grupo de criancas e adolescentes acometidos
pelo HIV, tendo em vista que, assim como no
presente estudo, outros autores corroboram
quanto a reducao de forca nesta populacao.

Quanto a comparacdo entre 0S Sexos,
o feminino (Pemax 75,1%; Pimax 63,6%)
apresenta valores inferiores nas pressoes
respiratérias maximas, quando comparadas ao
masculino (Pemax 24,9%; Pimax 36,4%). No
sexo feminino, essas pressdoes podem ter sido
influenciadas pelo formato da caixa toracica
e musculos respiratérios e, no masculino,
pela area de seccao transversa muscular?.

Alteracoes  morfolégicas como a
diminuicdo da seccdo transversal do mdsculo
diafragma e da caixa toracica sao alguns
dos mecanismos que contribuem para essa
fraqueza respiratdria, assim como o tempo
de infeccao pelo HIV, infeccoes respiratorias
associadas frequentes e o tempo de uso
da HAART"™. Por sua vez, os indicadores
antropométricos estdo fortemente associados
a gordura corporal e podem auxiliar os
profissionais de saide no monitoramento da
satde de criancas e adolescentes com HIV?,

Com o uso prolongado da terapia
antirretroviral, criancas infectadas pelo HIV
tendem a desenvolver problemas crénicos no
crescimento linear e no ganho de peso, devido
ainfluénciadiretadacargaviralno crescimento
e no estado nutricional. A alta carga viral do
HIV influencia na reducdo de massa gorda e
progressao da doenca??. A HAART, mesmo
com seus efeitos adversos, é crucial para a
melhora da qualidade de vida dos infectados,
diminuindo significativamente a carga viral e
a incidéncia de infeccoes oportunistas 2> 2627,

O estudo de Miller et al.?® sugeriu que a
combinacdo da terapia antirretroviral tem
um efeito positivo e significativo sobre o
peso, altura, velocidade de crescimento,
apetite e bem-estar, ou seja, a reducao da
carga viral melhorou a condicdo nutricional.
Esses resultados concordam com o presente
estudo, em que as criancas expostas a terapia
nao apresentam alteracoes estatisticamente
significantes no peso para idade, altura
para idade, IMC e relacdao cintura-estatura.

No estudo de Werner et al.?® que analisou
o perfil da composicao corporal em criancas

e adolescentes infectados pelo HIV tratados
com terapia antirretroviral, verificou-se
que o estado nutricional se apresentava
adequado (81,3%), tanto no IMC como
na composicao corporal pela DCT. Esses
resultados se assemelham aos achados
nesta pesquisa, onde o grupo que fez o uso
da HAART ndo exibiu variacao estatistica
significante no IMC, assim como na DCT.

Entretanto, no estudo de Remteke et al.?? foi
realizada uma coorte de criancas sul-africanas
infectadas e de ndo infectadas pelo HIV.
Foram detectadas alteracoes desfavoraveis no
perfil lipidico em criancgas infectadas pelo HIV,
independentemente do regime de tratamento
quando comparado as ndo infectadas.

Em contrapartida, no presente estudo,
houve influéncia de DCS, DCT e CC sobre
a fraqueza muscular inspiratéria. De 33
criancas que apresentaram déficit na forca
muscular inspiratéria, 25 estavam com
DCS dentro dos padroes de normalidade,
sendo 39,4% do GC e 36,3% do GE.

Esse resultado pode estar relacionado
aos beneficios da HAART na composicao
corporal e as alteracoes celulares de
individuos portadores da imunodeficiéncia,
como a excitotoxicidade mitocondrial, que
fariam com que houvesse a manutencao
da composicao corporal, porém, com
reducdo da FMR'. Este achado mostra
que as medidas de DCS, DCT e CC podem
estar relacionadas a menor forca muscular
inspiratoria, tanto em criancas saudaveis
quanto nas expostas a terapia antirretroviral.

Tendo em vista que grande parte dos
participantes que apresentaram diminuicao
da Pimax com DCS normal pertence ao GC
(39,4%) com média de idade isolada de 6,8
anos e o GE com média de 8,9 anos, ressalta-
se que criancas abaixo de 8 anos de idade
podem expressar baixo nivel de entendimento
e cooperacao, podendo provocar
alteracdo na reproducdo das medidas®®.

E necessario considerar que as mudancas
agregadas a terapia antirretroviral resultam
de um conjunto de interacbes entre a
infeccao pelo HIV, agentes antirretrovirais
especificos, idade, sexo e, principalmente,
fatores como estilo de vida e genética®.
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CONCLUSAO

De acordo com 0s resultados
apresentados, a avaliacdo da influéncia da
composicao corporal sobre a FMR indicou
interferéncia de variaveis de DCS e sexo
sobre as pressoes respiratorias maximas.

Os dados encontrados sao relevantes para
compreender e atuar sobre areducao daforcados
musculos respiratorios nos pacientes expostos
a HAARTS e, sobretudo, para a instauracao
de protocolos de tratamento, a fim de reduzir
os efeitos deletérios da terapia antirretroviral
e proporcionar melhor qualidade de vida.

Levando em conta que as criancas seriam
as mais afetadas pelos efeitos, em longo prazo,
da terapia antirretroviral, devido ao tempo
de exposicdo, essa populacdo necessita de
cuidados mais direcionados, ndo apenas
para o sistema imunolégico, mas para um
cuidado holistico de toda a funcionalidade

e qualidade de execucdo de tarefas.

Novos estudos devem ser realizados
para ratificar os resultados encontrados,
aumentar a credibilidade e o}

conhecimento sobre o assunto pesquisado.
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